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Generative artificial intelligence technologies, especially large language models (LLMs) like ChatGPT, 
are revolutionizing information acquisition and content production across a variety of domains. 
These technologies have a significant potential to impact participation and content production 
in online knowledge communities. We provide initial evidence of this, analyzing data from Stack 
Overflow and Reddit developer communities between October 2021 and March 2023, documenting 
ChatGPT’s influence on user activity in the former. We observe significant declines in both website 
visits and question volumes at Stack Overflow, particularly around topics where ChatGPT excels. By 
contrast, activity in Reddit communities shows no evidence of decline, suggesting the importance 
of social fabric as a buffer against the community-degrading effects of LLMs. Finally, the decline in 
participation on Stack Overflow is found to be concentrated among newer users, indicating that more 
junior, less socially embedded users are particularly likely to exit.

Recent advancements in generative arti! cial intelligence (Gen AI) technologies, especially large language models 
(LLMs) such as ChatGPT, have been signi! cant. LLMs demonstrate remarkable pro! ciency in tasks that involve 
information retrieval and content  creation1–3. Given these capabilities, it is important to consider their potential 
to drive seismic shi" s in the way knowledge is developed and exchanged within online knowledge  communities4,5.

LLMs may drive both positive and negative impacts on participation and activity at online knowledge com-
munities. On the positive side, LLMs can enhance knowledge sharing by providing immediate, relevant responses 
to user queries, potentially bolstering community engagement by helping users to e# ciently address a wider 
range of peer questions. Viewed from this perspective, Gen AI tools may complement and enhance existing 
activities in a community, enabling a greater supply of information. On the negative side, LLMs may replace 
online knowledge communities altogether.

If the displacement e$ect dominates, it would give rise to several serious concerns. First, while LLMs o$er 
innovative solutions for information retrieval and content creation and have been shown to signi! cantly enhance 
individual productivity in a variety of writing and coding tasks, they have also been found to hallucinate, i.e., 
providing ‘con! dently incorrect’ responses to user  queries6, and to undermine worker performance on certain 
types of  tasks3. Second, if individual participation in online communities were to decline, this would imply a 
decline in opportunities for all manner of interpersonal interaction, upon which many important activities 
depend, e.g., collaboration, mentorship, job search. Further, to the extent a similar dynamic may emerge within 
formal organizations and work contexts, it would raise the prospect of analogous declines in organizational 
attachment, peer learning, career advancement and  innovation7–12.

With the above in mind, we address two questions in this work. First, we examine the e$ects that generative 
arti! cial intelligence (AI), particularly large language models (LLMs), have on individual engagement in online 
knowledge communities. Speci! cally, we assess how LLMs in%uence user participation and content creation in 
online knowledge communities. Second, we explore factors that moderate (amplify or attenuate) the e$ects of 
LLMs on participation and content creation at online knowledge communities. By addressing these relationships, 
we aim to advance our understanding of the role LLMs may play in shaping the future of knowledge sharing and 
collaboration online. Further, we seek to provide insights into approaches and strategies that can encourage a 
sustainable knowledge sharing dynamic between human users and AI technologies.

We evaluate our questions in the context of ChatGPT’s release, in late November of 2022. We start by exam-
ining how the release of ChatGPT impacted Stack Over%ow. We show that ChatGPT’s release led to a marked 
decline in web tra# c to Stack Over%ow, and a commensurate decline in question posting volumes. We then 
consider how declines in participation may vary across community contexts. Leveraging data on posting activity 
in Reddit developer communities over the same period, we highlight a notable contrast: no detectible declines 
in participation. We attribute this di$erence to social fabric; whereas Stock Over%ow focuses on pure informa-
tion exchange, Reddit developer communities are characterized by stronger social bonds. Further, considering 
heterogeneity across topic domains within Stack Over%ow, we show that declines in participation varied greatly 
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Widespread Adoption of LLMs
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LLMs Exhibit 
Amazing Capabilities
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When and to What 
Extent Does Gen AI 
Substitute for Human 
Communities?
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Concerns
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Our Research Questions

To what extent does information-seeking (from peers) decline?

Test: changes in web traffic and question posting volumes at online knowledge 
communities.

When are those effects largest? 

Test: heterogeneity in contributions by topic, user characteristics, and contrasting 
social vs. asocial communities.

Are there second-order declines in quality of knowledge sharing?

Test: changes in average net-voting outcomes for Stack Overflow answers.



Study Context
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Study Context

! /)001"&

! Q9!" (4*/@(5$/$@-A()-?/$@-($2(@C-()*+'A8(R!" (
4*/@(5$/$@-A($2(@C-(SI(&/(*6(T-?+.&+"(
797U3(:(>-2-+&'D#.+#*/-(*2'$2-(
%*44.2$@"8(%*4#+$/-A(*6(5&+$*./(/.?D
%*44.2$@$-/8($3-38(/.?DV-AA$@/8($2%'.A$2>(
+*?./@(#+*>+&44$2>(%*44.2$@$-/3(

! E-(%*2/$A-+(/.?DV-AA$@/(@C&@(6*%./(
.#*2(@*#$%/(+-#+-/-2@-A(&4*2>(*.+(
W#*#.'&+G(I@&%,(P5-+6'*)(@*#$%(@&>/3



Effects on Participation:  Web Traffic
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We estimate that, as of March 31st, 2023, StackOverflow.com had lost ~1 million 
daily visits following ChatGPTs release  (~15% of regular web traffic). 

Effects on Participation:  Web Traffic
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Effects on Participation:  Question Volumes

For the top 50 topic tags on Stack Overflow, we observe a systematic decline in 
average question volumes over time. We see a ~15% decline in daily average 
question volumes; ~150 fewer questions per topic-week, on average.
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Heterogeneous Effects: Which Topics?
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Heterogeneous Effects: Which Communities?

https://subredditstats.com/


Heterogeneous Effects: Which Communities?



Average Effects by Community
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Heterogeneous Effects: 
Types of Knowledge Sought? 
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Question Effects: Types of Knowledge Sought
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Second-Order Effects: Quality of Knowledge
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Answers posted to 
StackOverflow, 
conditional on the 
question being 
answered, rise in their 
probability of being net-
downvoted after 
ChatGPT emerges. 

Second-Order Effects: Quality of Knowledge
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Summary & Implications

To what extent do users disengage from knowledge exchange?

Answer: Web traffic and question posting volumes decline markedly at Stack Overflow.

In what scenarios will those effects be largest? 

Answer: Effects are largest on popular topics, they don’t manifest on Reddit (social), 
and they are mostly driven by ‘younger’ / ‘newer’ users departing. 

Are there second-order declines in quality of knowledge sharing?

Answer: Yes. We see a systematic rise in net-down-voting for Stack Overflow answers, 
which appears to be driven by a shrinking crowd.



What to Do? Design for Collaboration.
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What to Do? Target Social Contexts.
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What to Do? Incentivize Connection.
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https://www.workhuman.com/why-workhuman/case-studies/linkedin-linking-social-recognition-to-retention/


What to Do? 
Embed Opportunities for Connection.
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https://www.mckinsey.com/industries/technology-media-and-telecommunications/our-insights/transforming-the-business-through-social-tools
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Thank you.
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