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Four Takeaways of this Talk

Cups: ChatG
PT w

ith G
PT-4o (2025)

One does not simply measure software 
development efficiency/productivity.

“Vibe coding” without following software 
engineering best practices is bound to fail.

“Trusting AI” entails much more than just 
tool reliance.

Sebastian Baltes - Impact of AI Assistants on Developers

GenAI makes good empirical research 
harder rather than easier.



Assessing the impact of

AI Assistants
on

Development Productivity
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AI Assistants?
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Editor-integrated 
and chat-based AI 

assistants for 
software 

development.

GenAI-
centric IDEs

”Agentic” AI 
assistants



Development Productivity?
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Productivity?
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Origins of the Term “Productivity”

“The greatest improvements in the productive 
powers of labour […] seem to have been the 
effects of the division of labour.”
                                                 Adam Smith: The Wealth of Nations (1776)

https://www.gutenberg.org/files/38194/38194-h/38194-h.htm#Page_2
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Knowledge Work: “Historic” Productivity Gains

https://www.microsoft.com/en-us/research/wp-content/uploads/2016/02/interact2003-
productivitylargedisplays.pdf

2003: ~10% “productivity” increase by 
using 42-inch instead of 15-inch display.
(set of tasks, comparison of completion time)
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Development Productivity?
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Efficiency vs. Productivity

• Input: Time, Money, Resources.       Output: Value added.
• Value: Can be functional (new features) or non-functional 

(improved maintainability, usability, performance, etc.).
• Productivity ~ maximizing output.
• Efficiency ~ minimizing input.
• Developer Experience: Broader concept, less focus in input 

and output, includes aspects such as well-being and satisfaction.

Productivity =
Output
Input

11

Productivity =
#New Features Deployed

#Person Hours
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https://www.mckinsey.com/industries/technology-media-and-telecommunications/
our-insights/yes-you-can-measure-software-developer-productivity#/



https://dannorth.net/mckinsey-review/

https://newsletter.pragmaticengineer.com/p/measuring-developer-productivity
https://newsletter.pragmaticengineer.com/p/measuring-developer-productivity-part-2
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Daniel Terhorst-North
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SE Has Never Been Just About Coding!
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“DevOps”

Programming
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Software Engineering

http://homepages.cs.ncl.ac.uk/brian.randell/NATO/nato1968.PDF
http://homepages.cs.ncl.ac.uk/brian.randell/NATO/nato1968.PDF


https://link.springer.com/book/10.1007/978-1-4842-4221-6
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“State of the Art” in Software Engineering as of 2019
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Current Discourse on AI for SE
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Perception and Usage Data:

Prof. Dr. Sebastian Baltes - Impact of AI Assistants on Software Developers

https://dl.acm.org/doi/10.1145/3633453

18

• Publication:
March 2024 (peer-reviewed)
• Data Collection:

Feb-Mar 2022
• Participants:

2,047 Copilot users
• Goal:

Correlating usage data and 
survey responses

https://dl.acm.org/doi/10.1145/3633453
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Perception and Usage Data:



Self-reports: Correlation Study Across 3 Companies
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https://ieeexplore.ieee.org/document/8643844

“Our results suggest that the factors that 
most strongly correlate with self-rated 
productivity were non-technical factors, 
such as job enthusiasm, peer support for 
new ideas, and receiving useful feedback 
about job performance. […] our results also 
suggest that software developers’ self-rated 
productivity is more strongly related to 
task variety and ability to work remotely.”

20

• Publication:
February 2019 (peer-reviewed)
• Participants:

622 software developers at
Microsoft, ABB, National Instruments

https://ieeexplore.ieee.org/document/8643844


• Publication:
September 2024 (preprint)
• Data Collection:

Sep 22-May 23 (Microsoft)
Jul 23-Dec 23 (Accenture)
Sep 23 (Anonymous Company)
• Participants:

1,746 developers (Microsoft)
320 (Accenture)
3,054 (Anonymous Company)
• Study Setup:

Microsoft/Accenture:
Control vs. treatment groups
A. Company:
Focus on staggered roll-out

21

Controlled Experiment: Impact on Dev Activity

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4945566
Sebastian Baltes - Impact of AI Assistants on Developers
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Controlled Experiment: Impact on Dev Activity

Metrics:
• #Pull Requests
• #Commits
• #Builds
• Build Success Rate

** difference statistically significant
Sebastian Baltes - Impact of AI Assistants on Developers



Discussion

Really?

23

Metrics:
• #Pull Requests à not controlled for size, complexity, etc.
• #Commits à not controlled for size, complexity, etc. 
• #Builds à highest difference of all metrics, what does this tell us?
• Build Success Rate à decreased

Sebastian Baltes - Impact of AI Assistants on Developers



Is “More Code” Always Better?

https://x.com/AdamTornhill/status/1729592297887502611
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https://x.com/AdamTornhill/status/1729592297887502611


How can we study GenAI adoption
in open-source projects?
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Quasi-Experimental Time Series Analysis

https://doi.org/10.1002/0470013192.bsa312Time

?

?
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8011057/
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https://doi.org/10.1002/0470013192.bsa312
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8011057/


What to measure over time?

27

?
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General Limitation of Quantitative Measures

”…not everything that can be counted counts, 
and not everything that counts can be 
counted.”
William Bruce Cameron: Informal Sociology, a casual introduction to sociological thinking, p. 13, (1963).
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GitClear Report: Code Churn

https://gitclear-public.s3.us-west-2.amazonaws.com/Coding-on-Copilot-2024-Developer-Research.pdf
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https://arxiv.org/pdf/2507.10422

We could not find a 
general trend of higher 
code-churn in GitHub 
projects with self-admitted 
GenAI usage.

https://arxiv.org/pdf/2507.10422
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Four Takeaways of this Talk

Cups: ChatG
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One does not simply measure software 
development efficiency/productivity.

“Vibe coding” without following software 
engineering best practices is bound to fail.

“Trusting AI” entails much more than just 
tool reliance.
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GenAI makes good empirical research 
harder rather than easier.
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Vibe Coding: The Tweet That Coined The Term

https://x.com/karpathy/status/1886192184808149383

https://x.com/karpathy/status/1886192184808149383
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Vibe Coding: The Result

https://www.reddit.com/r/cursor/
comments/1inoryp/cursor_fck_up
_my_4_months_of_works/
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Vibe Coding: The GenAI Confidence Gap

https://www.linkedin.com/posts/robzuber_ai-made-writing-code-cheap-shipping-it-safely-activity-7377305210483871744-2A1u/

“AI made writing code cheap. 
Shipping it safely has never been 
more expensive.
That’s the paradox most teams 
are living with right now.
The bottleneck isn’t generating 
code, it’s validating and 
delivering it with confidence.”
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GenAI Can Introduce “Untypical” Bugs 

https://www.bugsink.com/blog/copilot-induced-crash/
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Vibe Coding: My View
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https://imgflip.com/i/9zk6ku

https://imgflip.com/i/9zk6ku
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Four Takeaways of this Talk

Cups: ChatG
PT w

ith G
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One does not simply measure software 
development efficiency/productivity.

“Vibe coding” without following software 
engineering best practices is bound to fail.

“Trusting AI” entails much more than just 
tool reliance.
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GenAI makes good empirical research 
harder rather than easier.
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Working Paper on Trust and GenAI in SE

https://arxiv.org/pdf/2504.12461

Sebastian Baltes - Impact of AI Assistants on Developers

https://arxiv.org/pdf/2504.12461


• Trust has been studied for decades in fields such as 
philosophy and psychology, but also in information systems.
• Mayer et al. (1995) defined trust as the “willingness of a party 

to be vulnerable to the actions of another party based on the 
expectation that the other will perform a particular action 
important to the trustor, irrespective of the ability to monitor 
or control that other party.”
• Applicability to AI tools actively discussed in philosophy.
• Many important related concepts: propensity/disposition 

to trust (à initial trust), calibrated/well-grounded trust,  
under- vs. over-trust, appropriate trust, etc.

39

Scientific Debate on Trust

Sebastian Baltes - Impact of AI Assistants on Developers



40

Trust Model my Mayer et al. (1995)
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Trust Model by Lee and See (2004)
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• Trust is often used informally, without a definition, 
conceptionalization or embedding in the inter-disciplinary 
discourse on trust.
• GenAI: common to equate trust with artifact acceptance. 

(acceptance rate for AI-generated software artifacts)

• Recommendation:
• Rather use the term reliance, which has a more functional 

connotation (a dependence on the action of a person/tool to fulfill a need).
• If you decide to use the term trust, look at literature beyond SE, 

refer to established trust models, use established terminology, 
and follow the other recommendations in our article 😉

42

Meanwhile in Software Engineering…
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Four Takeaways of this Talk
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One does not simply measure software 
development efficiency/productivity.

“Vibe coding” without following software 
engineering best practices is bound to fail.

“Trusting AI” entails much more than just 
tool reliance.
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GenAI makes good empirical research 
harder rather than easier.



Coming Back To This…
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Consequences of SE Research Riding the Hype Train…

“[…] despite a growing interest in 
LLM-based research in SE, the 
research field suffers from 
fundamental issues with 
reproducibility […]. This 
undermines both the scientific 
value of current LLM-based 
publications and the long-term 
relevance of their findings.

https://arxiv.org/pdf/2510.25506

https://arxiv.org/pdf/2510.25506
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Our Contribution

https://llm-guidelines.org/

1. Declare LLM Usage and Role
2. Report Model Version, Configuration, and Customizations
3. Report Tool Architecture beyond Models
4. Report Prompts, their Development, and Interaction Logs
5. Use Human Validation for LLM Outputs
6. Use an Open LLM as a Baseline
7. Use Suitable Baselines, Benchmarks, and Metrics
8. Report Limitations and Mitigations

Contribute via GitHub
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Four Takeaways of this Talk
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One does not simply measure software 
development efficiency/productivity.

“Vibe coding” without following software 
engineering best practices is bound to fail.

“Trusting AI” entails much more than just 
tool reliance.
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GenAI makes good empirical research 
harder rather than easier.



The Future of Software Engineering?

Ironies of Automation (Lisanne Bainbridge, 1983):
“[...] severe problems are caused by automating most 
of the work, while the human operator is responsible 
for tasks that can't be automated. Thus, operators 
will not practice skills as part of their ongoing 
work. Their work now also includes exhausting 
monitoring tasks. Thus, rather than needing less 
training, operators need to be trained more to be 
ready for the rare but crucial interventions.”
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https://en.wikipedia.org/wiki/Ironies_of_Automation
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