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Research Questions

 RQ1: How many scholarly documents are there globally?

 RQ2: How comprehensive are Scopus, Web of Science, etc., in terms of global 

scholarly documents?

 RQ3: What is the global linguistic distribution of scholarly literature?



Why do we need a global estimate?

 Decolonization

 Khanna et al. (2022), “Recalibrating the scope of scholarly publishing: A modest 

step in a vast decolonization process” - https://doi.org/10.1162/qss_a_00228

 How much science is being excluded? How many scientists are being excluded?

 Language bias

 Excluding non-English sources can lead to sampling bias

 Context

 Van Noorden (2023), “More than 10,000 research papers were retracted in 2023 — a 

new record” - https://www.nature.com/articles/d41586-023-03974-8

 10,000 retractions / 6.3 million articles published in 2023 = 0.15% retraction rate

https://doi.org/10.1162/qss_a_00228
https://www.nature.com/articles/d41586-023-03974-8


Previous estimates

 Total scholarly documents

 Scopus: > 94 million records (Elsevier, 2024)

 Web of Science: > 196 million records (Clarivate, 2024)

 PubGraph: > 385 million distinct works (Ahrabian et al., 2023)

 WorldCat (2024): ~560 million distinct works

 Linguistic distribution

 Vera-Baceta et al. (2019): 92.6% of Scopus, 95.4% of Web of Science documents in English

 Khanna et al. (2022): 49.7% of OJS journals publish in English

 WorldCat (2023): 39% of items are in English; 490 languages represented

 Asubiaro et al. (2024): 73.1% of Ulrich’s directory journals publish in English



The problem: unknown unknowns

• Web of Science: 21,908 journals

• Scopus: 43,013 journals

• Ulrich’s directory: 83,429 journals

• Total: ~108,000 journals

(data from Asubiaro et al., 2024)



The problem: unknown unknowns

OR…



Mark-recapture

Sample 2

෡𝑁 =
𝑀 ∙ 𝑛

𝑚

Sample 1



Multiple-recapture Census

Sample 1 Sample 2 Sample 3

෡𝑁 = 𝑁𝑃 + 𝑁𝑃 ×
ς𝑖(1 − 𝑝𝑖)

1 − ς𝑖(1 − 𝑝𝑖)



Multiple Systems Estimation (MSE)

Sample 1:

OpenAlex

Sample 2:

BASE

Sample 3:

CiNii

෡𝑁 = 𝑁𝑃 + 𝑁𝑃 ×
ς𝑖(1 − 𝑝𝑖)

1 − ς𝑖(1 − 𝑝𝑖)



Multiple Systems Estimation (MSE)

 I downloaded all records from three open scholarly sources, and 

deduplicated the lists, matching by DOI, CRID, URL, and title.

 OpenAlex: 251.1 million unique records

 BASE: 252.5 million unique records

 CiNii Research: 54.9 million unique records

 Total: 393.6 million unique records



https://doi.org/10.3389/frma.2023.1149347

 Baseline estimate: 77% of scholarly documents are in English

 However, English is the primary language for:

 7.4% of researchers worldwide

 20.4% of research & development spending

 20.0% of internet content

 Solution: adjust capture probabilities (𝑝𝑖) to better align with other 

research indicators

 Model A: number of researchers per language

 Model B: research spending per language

 Model C: internet content per language

 Pimienta et al. (2023) – https://doi.org/10.3389/frma.2023.1149347 

Indirect Approximation

https://doi.org/10.3389/frma.2023.1149347


Maximum Likelihood Estimates

English Chinese

K
o
re

a
n

R
u
ss

ia
n

G
e
rm

a
n

A
ra

b
ic

S
p
a
n
is

h
F
re

n
c
h

P
o
rt

u
g
u
e
se

J
a
p
a
n
e
se

All Other

0m 200m 400m 600m 800m 1,000m 1,200m 1,400m 1,600m 1,800m 2,000m

Model A,

Researchers per language:

1,969 million

(18% English)

Model B,

R&D spending per language:

979 million

(36% English)

Model C,

Web content per language:

1,454 million

(24% English)



The Languages of Scholarship
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Total documents:

1,467 million

Total documents:

560 million (~38%)

Total documents:

196 million (~13%)

Total documents:

94 million(~6%)



The Languages of Scholarship
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Total documents:

1,467 million

Total documents:

560 million

[WorldCat, 2024]

Total documents:

(WoS) 196 million

(Scopus) 94 million

[Vera-Baceta et al., 

2019]



What have I learned?

 The scope of scholarly publishing extends far beyond any one index

 Scholarly publishing is linguistically diverse, even if English dominates the 

established sources

 More research is needed to quantify the effects of language bias



Further Research

 Assess model accuracy

 How does a researcher’s native language affect language of publication?

 How does a research funder’s language affect language of publication?

 Evaluate reliability of language identification methods

 Apply MSE to narrower cases

 Specific document types (e.g., articles, preprints, grey literature) 

 Institution-specific research output



Bibliography
Ahrabian, K., Du, X., Myloth, R. D., Ananthan, A. B. S., & Pujara, J. (2023). PubGraph: A Large-Scale Scientific Knowledge Graph (arXiv:2302.02231). arXiv. 

http://arxiv.org/abs/2302.02231

Asubiaro, T., Onaolapo, S., & Mills, D. (2024). Regional disparities in Web of Science and Scopus journal coverage. Scientometrics. https://doi.org/10.1007/s11192-024-04948-x

Bielefeld University Library. (n.d.). What is BASE? BASE - Bielefeld Academic Search Engine. Retrieved April 1, 2024, from https://www.base-search.net/about/en/index.php

CiNii Research. (n.d.). CiNii. Retrieved March 30, 2024, from https://cir.nii.ac.jp/

Clarivate. (2024, April 7). Web of Science platform. Clarivate. https://clarivate.com/products/scientific-and-academic-research/research-discovery-and-workflow-

solutions/webofscience-platform/

Elsevier. (2024, April 7). Scopus. Www.Elsevier.Com. https://www.elsevier.com/products/scopus

Khabsa, M., & Giles, C. L. (2014). The Number of Scholarly Documents on the Public Web. PLoS ONE, 9(5), e93949. https://doi.org/10.1371/journal.pone.0093949

Khanna, S., Ball, J., Alperin, J. P., & Willinsky, J. (2022). Recalibrating the scope of scholarly publishing: A modest step in a vast decolonization process. Quantitative Science Studies, 

3(4), 912–930. https://doi.org/10.1162/qss_a_00228

McKie, R. (2024, February 3). ‘The situation has become appalling’: Fake scientific papers push research credibility to crisis point. The Guardian. 

https://www.theguardian.com/science/2024/feb/03/the-situation-has-become-appalling-fake-scientific-papers-push-research-credibility-to-crisis-point

Pimienta, D., Blanco, Á., & De Oliveira, G. M. (2023). The method behind the unprecedented production of indicators of the presence of languages in the Internet. Frontiers in 

Research Metrics and Analytics, 8, 1149347. https://doi.org/10.3389/frma.2023.1149347

Priem, J., Piwowar, H., & Orr, R. (2022). OpenAlex: A fully-open index of scholarly works, authors, venues, institutions, and concepts (Version 2). arXiv. 

https://doi.org/10.48550/ARXIV.2205.01833

Seber, G. A. F. (1986). A Review of Estimating Animal Abundance. Biometrics, 42(2), 267–292. https://doi.org/10.2307/2531049

The International Mission Board - Global Research. (2023). People Groups (Data Only) [dataset]. https://www.peoplegroups.org/258.aspx

The World Bank. (n.d.). GDP (Current US$) [dataset]. Retrieved March 2, 2024, from https://data.worldbank.org/indicator/NY.GDP.MKTP.CD

UNESCO. (2023). UIS Statistics. UNESCO Institute for Statistics. http://data.uis.unesco.org/

United Nations Population Division. (2022). World Population Prospects 2022, Online Edition [dataset]. https://population.un.org/wpp/Download/Standard/CSV/

Vera-Baceta, M.-A., Thelwall, M., & Kousha, K. (2019). Web of Science and Scopus language coverage. Scientometrics, 121(3), 1803–1813. https://doi.org/10.1007/s11192-019-

03264-z


	Slide 1: The linguistic landscape of scholarly publishing
	Slide 2: Research Questions
	Slide 3: Why do we need a global estimate?
	Slide 4: Previous estimates
	Slide 5: The problem: unknown unknowns
	Slide 6: The problem: unknown unknowns
	Slide 7: Mark-recapture
	Slide 8: Multiple-recapture Census
	Slide 9: Multiple Systems Estimation (MSE)
	Slide 10: Multiple Systems Estimation (MSE)
	Slide 11: Indirect Approximation
	Slide 12: Maximum Likelihood Estimates
	Slide 13
	Slide 14
	Slide 15: What have I learned?
	Slide 16: Further Research
	Slide 17: Bibliography

