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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 artificial intelligence (Gen AI) technologies, especially large language models 
(LLMs) such as ChatGPT, have been significant. LLMs demonstrate remarkable proficiency in tasks that involve 
information retrieval and content  creation1–3. Given these capabilities, it is important to consider their potential 
to drive seismic shifts 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 efficiently 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 effect dominates, it would give rise to several serious concerns. First, while LLMs offer 
innovative solutions for information retrieval and content creation and have been shown to significantly enhance 
individual productivity in a variety of writing and coding tasks, they have also been found to hallucinate, i.e., 
providing ‘confidently 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 effects that generative 
artificial intelligence (AI), particularly large language models (LLMs), have on individual engagement in online 
knowledge communities. Specifically, we assess how LLMs influence user participation and content creation in 
online knowledge communities. Second, we explore factors that moderate (amplify or attenuate) the effects 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 Overflow. We show that ChatGPT’s release led to a marked 
decline in web traffic to Stack Overflow, 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 difference to social fabric; whereas Stock Overflow focuses on pure informa-
tion exchange, Reddit developer communities are characterized by stronger social bonds. Further, considering 
heterogeneity across topic domains within Stack Overflow, we show that declines in participation varied greatly 
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Widespread Adoption of LLMs

• Typical workplace use cases 
(Business.com survey of 2,000 
American workers):
• Writing and refining emails, letters and 

reports.
• Brainstorming.
• Debugging code.
• Researching a topic.



LLMs Exhibit 
Amazing Capabilities

• Amazing ability to produce code, 
performance on standardized tests, 
etc.

• Presently operating like a smart high-
schooler. What is to come with 
collaborative agents, etc.?



When and to What 
Extent Does Gen AI 
Substitute for Human 
Communities?
• The usage of these tools now rivals usage 

of some of the world’s largest online 
communities and social media services, 
which also focus on content production 
and knowledge dissemination …

• Reddit, X (Twitter), Facebook Groups, 
Wikipedia, LinkedIn, Stack Exchange



Concerns

1st Order: LLMs ‘Hallucinate’ (Cao et al. 2021; Kabir et al. 2023; Kocoń et al. 2023) and Non-experts Don’t 
Know What They Don’t Know

• Most coding errors that ChatGPT makes are conceptual, not syntactic. LLMs may reply with
incorrect information without obvious signs, e.g., code execution errors (Kabir et al. 2023).

 2nd Order: A Decline in Online Community Participation Reflects a Broader Decline in Peer Connection
• Peer connection is important for learning which others in the organization have relevant expertise, 

particularly for junior employees (Wu and Kane 2021). Peer connection is also important for innovation. 
• Peer connection is important for organizational attachment and for career advancement (Förderer and 

Burtch 2023; Huang and Zhang 2016).



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

• Stack Overflow

• The first, and largest online 
community within the Stack 
Exchange ecosystem, created 
in 2008. It is presently one of 
the most popular online 
communities for Q&A related 
to programming.

• Stack Overflow Teams is a 
business product offering that 
serves a similar function within 
organizations, for knowledge 
sharing among employees.



Study Context

• Reddit 

• 10th most visited website in the world, 6th 
most visited in the US as of February 
2023. A general-purpose online 
community, comprised of various sub-
communities, i.e., sub-Reddits, including 
robust programming communities. 

• We consider sub-Reddits that focus 
upon topics represented among our 
‘popular’ Stack Overflow topic tags.



Effects on Participation: Web Traffic



Effects on Participation: Web Traffic

• Data 
• Time series of daily visitor volumes across the 1,000 most popular websites on 

the internet from SimlarWeb. 

• Method 
• Synthetic control using LASSO, or SCUL 

(Hollingsworth and Wing 2020; Greathouse 2022).
• The method yields a point estimate over 

time of the average treatment effect on the treated. 



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



• Data:
• We identify the top 50 most common topic-tags in our raw Stack Overflow 

question-data. We then construct counts of the number of questions posted 
per topic, per day, over our period of study. 

• Method:
• We employ the approach of Goldberg et al. (2023) and Eichenbaum et al. 

(2023). We use measures of question volumes with a particular topic tag over 
an aligned set of calendar dates from one year-prior, as control. 

Effects on Participation: Question Volumes



Effects on Participation: Question Volumes
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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.



• Data:
• We focus on programming languages and software development frameworks. 
• Same data as noted previously for this subset of areas. 
• We collect additional data on the volume of GitHub repositories indicating 

usage of the relevant language / framework, and the total count of subscribers 
to relevant sub-Reddits.

• Method:
• We examine how our estimates of question declines vary across topics. We 

repeat our estimate of Equation (1), per topic.
• We correlate the magnitude of effects to the volume of publicly available data 

on that topic in GitHub repositories and Reddit activity. 

Heterogeneous Effects: Which Topics?



Heterogeneous Effects: Which Topics?



• Data:
• We consider posting activity at Reddit sub-communities focused on 

programming language / software development frameworks that appear in our 
Stack Overflow topics. 

• We collect data on the volume of the posts per sub-Reddit and day from 
https://subredditstats.com 

• Method:
• We estimate changes in posting volumes in these analogous sub-Reddits, over 

the same window of time, employing the same identification strategy. 
• The rationale is that Reddit sub-communities are documented to be much 

more ’social’ than Stack Overflow (Antelmi et al. 2023; Sengupta 2020).

Heterogeneous Effects: Which Communities?

https://subredditstats.com/


Heterogeneous Effects: Which Communities?



Average Effects by Community



• Data:
• We consider data at the question-level, taking the asking user’s account tenure 

(in days) as our dependent variable. 

• Method:
• We use the same strategy as before, and we estimate changes in the average 

tenure of users associated with posted questions at Stack Overflow.
• This is a question-level estimation, so we have no FEs in this specification.

Heterogeneous Effects: Which Users? 



Heterogeneous Effects: Which Users? 



• Data:
• Again, we consider data at the question-level, taking the volume of ‘big words’ in 

the Q as our dependent variable (6 letters or more). Proxy for complexity / 
sophistication.

• Method:
• We use the same strategy as before, and we estimate changes in the average 

count of big words associated with posted questions at Stack Overflow.
• This is a question-level estimation, so we have no FEs in this specification.

Heterogeneous Effects: 
Types of Knowledge Sought? 

𝐵𝑖𝑔𝑊𝑜𝑟𝑑𝑠!,# = 𝑇𝑟𝑒𝑎𝑡# + 𝑇𝑟𝑒𝑎𝑡# / 𝑅𝑒𝑙𝑊𝑒𝑒𝑘! +𝑊! + 𝜖!,#	



Question Effects: Types of Knowledge Sought



• Data:
• We consider answer-level data, to understand changes in answer quality. Our 

measure of quality is a binary indicator of net up vs. down voting that an answer 
receives. We omit answers that attract no votes. 

• Method:
• We estimate the relationship between our ChatGPT indicator and our binary 

indicator of net downvote, conditioning on the question being answered 
(question FE). If we add a user FE, effects will disappear entirely.

Second-Order Effects: Quality of Knowledge

NetNegativeq,c,t = Treatt + Treatt · Postc + Q q + W c + e q,c,t 

NetNegativeq,u,c,t = Treatt + Postc + Treatt · Postc + Qq + Wc + γu + μq,u,c,t 



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



Answers posted to StackOverflow, conditional on the question being 
answered, rise in their probability of being net-downvoted once 
ChatGPT emerges. 

Second-Order Effects: Quality of Knowledge



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.

Design to Encourage Group and Team Usage.
Decades of research and practice speak to the importance of user interface design as a driver of how 
technology is used.  A stark example of this contrast is apparent in how Open AI has provided users 
with access to ChatGPT, i.e., a single-user conversational interface, versus the way that Midjourney 
has deployed its generative image technology, i.e., a bot on Discord that is accessed within a 
chatroom. Whereas ChatGPTs interface encourages one-on-one usage, Midjourney’s interface 
encourages community by having users engage with the technology in a chat-based group 
environment. New users can observe peers engaging with the tool, enabling them to connect with 
and learn from likeminded users. The above contrast suggests the value of designing the user 
interface of a generative AI tool  to be oriented toward group and team usage, rather than individual 
usage. 

https://business.adobe.com/blog/basics/a-brief-history-of-ui-and-whats-coming
https://docs.midjourney.com/docs/midjourney-discord
https://docs.midjourney.com/docs/midjourney-discord


What to Do? Target Social Contexts.

Deploy in Contexts Where Collaboration Is Already the Focus. 
Beyond the interface to the technology itself, consider integrating the technology into venues where 
collaboration is already the focus. As a very simple example, LLMs can be integrated directly into online 
knowledge platforms like wikis and discussion forums. This is notably a step that Stack Overflow itself has 
recently taken, with its announcement of Overflow AI, an LLM trained on Stack Overflow’s own data, which 
will be made available to users within the Stack Overflow community interface. 

https://stackoverflow.blog/2023/07/27/announcing-overflowai/


What to Do? Incentivize Connection.

Incentivize Employees to Use Gen AI for Collaboration. 

LinkedIn has deployed an internal peer-recognition program that allows employees to celebrate peers 
within the organization for behaviors that encourage relationships and social connections. This has 
led greater worker productivity and improved employee retention. To counter social erosion that may 
occur with reliance on generative AI tools, create explicit incentives for employees, e.g., within 
broader employee recognition programs, that reward peer connection and desirable (collaborative) 
patterns of AI use. For example, employees can be rewarded for verifying and quality-assuring 
deliverables that peers may have produced with the support of generative AI tools. Recognizing 
employees for these sorts of activities has the dual benefit of preventing errors and hallucinations in 
AI output from creeping into workers’ output, while also encouraging peer connection. 

https://www.workhuman.com/why-workhuman/case-studies/linkedin-linking-social-recognition-to-retention/


What to Do? 
Embed Opportunities for Connection.

Supplement LLM Output with Peer Expert Recommendations. 

Generative AI’s output to a user can be supplemented to enable new connections with peers who can 
complement the AI-generated content. Consider supplementing output to include recommendations 
of peer experts within the firm who may have relevant knowledge, based on the user’s initial prompt 
or query. Expert recommendations can be drawn from internal expertise search tools that many 
organizations now have in place. 

https://www.mckinsey.com/industries/technology-media-and-telecommunications/our-insights/transforming-the-business-through-social-tools


gburtch@bu.edu 
https://gburtch.github.io 

Thank you.
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