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What happens when research dissolves 
into knowledge units? 
26 February 2025 LAION preprint 
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Knowledge units are (already) messy
- Where is there a idea–expression dichotomy for 

scientific findings (facts vs interpretable claims)?
- Scholarly communication is not a clean fact-

generation machine. It is a messy, human 
conversation and ongoing public argument that 
refines claims and establishes credibility & 
reputation.

[From a copyright perspective, factor 4 of fair use -
substitute, market harm for licensing…]
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As of last Friday 5 September…
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… Knowledge units are messy and here to stay 
- While case law is far from settled (decisions so far 

inconsistent on basic issues like infringement, market harm, 
fair use), we can reasonably assume a future where training 
LLMs sometimes falls within fair use, including on research 
outputs. 

- We can safely assume knowledge units-based discovery 
on general assistants is a likely near-term future. 

- What does this mean for role of libraries and publishers in 
this new world of knowledge units? Provenance, quality, 
equitable access, curation…



Focus on general assistants vs. 
specialist semantic scholarly 
search/ literature review tools 
(Elicit, Undermine, Consensus, 
scite, FutureHouse, etc) 
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It’s already here - but without transparency 
Likely future for most of our users



11

It’s already here - but without transparency 

What’s lost if 
users stop there: 
fulltext links, 
impact metrics + 
usage metrics for 
measuring value



https://radar.cloudflare.com/ai-insights?dateStart=2025-06-01&dateEnd=2025-06-30

Current crawl to referral ratios…
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Some relatively safe assumptions about the future of web-
based scholarly discovery 

1. Citation-based link structure in web-based scholarly 
discovery, like the rest of the open web, is disappearing, and 
genAI based consumption will bypass traditional citation 
paths, fulltext landing pages, & usage metrics. 

1. The new “knowledge units” of the atomic search ecosystem 
will blur: meaning of underlying research; the copyright 
boundaries that shield academic expression (substitute for 
fulltext); and the metrics that define impact and value for 
libraries and publishers.

1. This shift challenges and potentially reshapes the core roles of 
academic libraries and publishers as stewards of 
quality, provenance, and equitable access.



These two problems ==> provenance collapse
- One major information problem with atomic 

scholarship is provenance collapse:  stripping away 
research integrity safeguards (e.g. PIDs for data, frame 
of reference for figures), deep context, grounding, 
nuance & ambiguity. 

- Provenance collapse affects foundational metrics: 
Historically, scholarly search included links to fulltext, 
creating usage metrics, and citation indexes created 
impact metrics. We need to reinvent both.

14



Hypothesis: In the near to middle term, we 
will lose some legacy usage and impact 
metrics in the shift from citations + fulltext 
to synopses, which will also trade away 
context, nuance, and ambiguity for 
students & researchers. The opportunity is 
to create new systems, solving for the 
problems that atomic scholarship 
introduces. Licensing is important.



For discussion: What actions 
can/ should we take now, and 
what actions can/ should we 
take reactively later? 

Some seed ideas… 
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To prevent provenance collapse, librarians and 
publishers must push for new metrics.  

- Surface credit & reshape metrics using  fragments 
in synthesis 

- Value & impact beyond citations 
- Working with fractional usage metrics beyond full 

downloads and views 
- Ethics: consent, equity, academic labour (credit) 
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Licensing agreements & AI vendor partnerships  

- Evidence trails in answer UI + links to relevant PIDs 
for cross-checking

- Provenance: require model-readable source 
disclosures; expose evidence trails in UI

- Authorship protocols: contribution weights + role 
taxonomies (e.g., CRediT-like for AI) 

- Metrics: track verified-unit reuse (when fragments 
are cited or verified by models)



19

Some new genAI metrics

Retrieval frequency (how often paper is selected as relevant for answers)

Section utility rating (which parts provide most value for answers)

Cross-field connection score (how paper bridges various domains)

Method reuse rate (how often methods used in papers are 
reused)

Answer contribution score (how significantly paper contributes to answers)



For discussion: Imagining and designing 
post-LLM  article-level knowledge unit/ 
fragment-level metrics and/or new 
licensing agreements 

Where would we start if we could (had to) 
start all over?
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Finally, we need to make 
make research as open as 
possible. Open abstracts + 
open data + open 
protocols are critical 
knowledge units to fight 
for 
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Thank you!
monica.westin@cambridge.org
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