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I’m Marc Miquel

• Researcher (PhD Thesis about Group Identities and
Participation in Wikipedia)
• WMF Grantee (Wikipedia Diversity Observatory)
• Amical Wikimedia (Catalan Community Chapter),
member 2011, chairman.
• Lead Writer in Wikimedia Strategy 2030 (Diversity WG
and final Writers)



This talk

• First, I will explain the Diversity Observatory project and outcomes
• Second, I will review the Knowledge Gaps Taxonomy and propose changes.

Feel free to interrupt whenever you consider. This is a talk conversation.



The Wikipedia 
Diversity Observatory

Providing datasets, visualizations and tools 
to work towards more diversity within 

Wikipedia language editions.



Diversity Observatory Approach

The Wikipedia 
Diversity Observatory



Content diversity in Wikipedia is 
about representing and sharing

concepts across language editions



Religion Sexual Orientation

Gender Ethnicity

Geography

To achieve more content diversity in
content and fight for knowledge equity,
it is necessary to represent all the
different:

1) places (geographical entities),

2) peoples (gender, sexual orientation,
religious groups, ethnic groups, and
indigenous group),

3) cultural context concepts for
each group of people and place, and

4) languages (national, indigenous and
marginalized) of the world in Wikipedia.



Culture Gap
Gender Gap

Ethnicity Gap
Geography Gap

…

Religion Sexual Orientation

Gender Ethnicity

Geography



Cultural Context Content (CCC), i.e. the articles related to the editors’
cultural contexts in each language edition (traditions, language, politics, agriculture,
biographies, places, events, etc.)
This means associating each language to the territories where it is spoken officially
or where is native, and then, collecting articles that relate to each territory.



“Local Content” or CCC (Cultural 
Context Content) is on avg. 25% of the 

largest 40 Wikipedias
(Miquel and Laniado, 2017)

It is often not shared across languages 
(Culture Gap).

Italian Local Content includes
articles about everything related
to Italy, San Marino, Vaticano,
Canton Ticino, Istria among
others.



We define each 
category relevant to 
overall diversity

Concepts can relate to categories such as:
• Geography
• Events
• People

o Gender
o Sexual Orientation
o Ethnic Group
o Religious Group

• Cultural Context Content
• Topics
• Quality Articles

We store the “root” data in a database named diversity 
groups. It contains all the values for each category.

https://wcdo.wmflabs.org/databases/diversity_groups_p
roduction.db
https://meta.wikimedia.org/wiki/Wikipedia_Diversity_O
bservatory/Glossary



2. We compute the 
statistics.

Language-Territories Mapping is essential to obtain CCC

(i) Wikidata Language Qitem, Language name, Language name in Native language, the ISO 639 code, the associated 
territories at country level (ISO 3166 code, English name, Native language name, demonym, Qitem) or at first 
subdivision (ISO 3166-2 code, English name, Native language name, demonym, Qitem) according to the 
information generated by Ethnologue.



Approach

The Wikipedia 
Diversity Observatory



1. We create the 
database/datasets.

Methodology 
(Miquel and Laniado, 2019)

Label every Wikipedia language edition 
article according to categories relevant to 
diversity.

• Wikidata features 
Geography
Language
Gender
…
• Graph Structure (Links)
• Category Structure
• Keywords to retrieve articlese and 

categories
• Machine Learning for “Local Content”

Datasets (CSV or SQlite3) available at:
https://wcdo.wmflabs.org/databases/



2. We compute the 
statistics.

Wikipedia Diversity Database

One table for each Wikipedia language edition and one row per article.
• General features (page_id, qitem, date created, first language created,…)
• Geography (geocoordinates, ISO3166, ISO31662, continent,…)
• People (gender, ethnic_group, supra_ethnic_group, sexual_orientation…)
• Cultural Context (binary, ccc,…)
• CCC features (country_wd, location_wd, language_strong_wd,…)
• General Topics (folk, earth, monuments, music, sports and teams, industry, books, 

glam,…)
• Ethnic Group Topics
• LGBT Topics
• Relevance Characteristics (num_inlinks, num_outlinks, num_bytes, num_refernces, …)
• Quality (featured_article, wikirank)

https://wcdo.wmflabs.org/databases/wikipedia_diversity_production.db



2. We compute the 
statistics.

Methodology 
(Miquel and Laniado, 2019)

Compute the intersections of different 
groups of articles and put them in a database 
that stores all the history.

People

Ethnic Group

Women

German Wikipedia
Accumulated articles May 2020

Africa



2. We compute the 
statistics.

Stats Database

History log of content
diversity and gaps in
Wikipedia language
editions.

This Excel file shows almost
200 types of intersections.
The result in relative
(percentage) and absolute
number of X (articles).

https://github.com/marcmiquel/WCDO/blob/wcdo/docs/sets_intersections.xlsx
https://wcdo.wmflabs.org/databases/stats_production.db



3. We create the 
dashboards with 
visualizations and tools.

Website

Visualizations
• Culture Gap
• Geographic Gap
• Gender Gap
• Last Month Pageviews
• Diversity Over Time
• …

Tools
• Top CCC Diversity Lists
• Common CCC
• Missing CCC
• Visual CCC
• Incomplete CCC
• Search CCC

wcdo.wmflabs.org



Dashboards:
Visualizations and Tools

The Wikipedia 
Diversity Observatory



"Bridging the 
Knowledge Gaps –
The Ubuntu Way 

Forward” 
Wikimania 2018

(Geography Gap)



Diversity Over Time

Has Wikimania been useful to encourage the creation of 
articles geolocated in Subsaharan Africa?

https://wcdo.wmflabs.org/diversity_over_time/



Dashboards:
Visualizations and Tools

The Wikipedia 
Diversity Observatory



Top relevant articles about any language local content
context segmented bymore than 25 topics

Lists of 100 – 500 articles that should be in every language edition



Case 1:  Exporting “Local Content” to other languages

https://wcdo.wmflabs.org/top_ccc_articles/?list=women&target_lang=ca&source_lang=yo



We have many Wikipedias with
underdeveloped local content

[https://wcdo.wmflabs.org/list_of_wikipedias_by_cultural_context_content]
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145 Wikipedias CCC is below 10% of their content.



Wolof Wikipedia 
(Wolof is spoken in Senegal and Mauritania)

Alex Ferguson, 
Scottish Football coach

Ronald Reagan, 
American president

Anna Rita del Piano, 
Italian theatre actress

Available in Wolof

Available in Wolof

Available in Wolof

Macky Sall, 
president of Senegal

Not available in Wolof



Case 2: From a Wikipedia to a Language Local Content

https://wcdo.wmflabs.org/missing_ccc_articles/? topic=men&source_lang=en&target_lang=wo



https://commons.wikimedia.org/wiki/File:The_State_of_Cultural_Diversity_in_Arabic_Wikipedia_2019.pdf

One Language Case Studies

In-depth Arabic content 
diversity 45 min 
presentation in 
Wikiarabia 2019



Solutions to improve coverage and spread

For every Wikipedia language edition, regardless of 
its community size and current capacity.

For every category relevant to diversity.



Reflections

The Wikipedia 
Diversity Observatory



• Research to foster content diversity in peer-production through 
raising awareness and providing tools.

• Strategic to the Wikimedia Movement as it helps coordinating 
efforts across all Wikipedia language editions (Strategy 2030).

• Integrated in community contests and events like Intercultur, CEE 
Spring, among others. 

• Finding gaps is relevant to partnerships and education programs.



Research and Tools
• Dashboards for the “time gap”, “diversity essentials lists”, etc.
• Recent Changes Diversity dashboard (monitoring articles by diversity 

category)
• Contextualized Article Notability
• Editor Participation in Content Diversity across languages
• Editor diversity (surveys?)

Dissemination
• Changes in the Observatory Meta page to include many other tools.
• Contact communities and affiliates to explain the tools.

Current and future steps



The Wikipedia 
Diversity Observatory

Providing datasets, visualizations and tools 
to work towards more diversity within 

Wikipedia language editions.
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The Knowledge Gaps Project
Systems that identify, measure and address 

gaps across Wikimedia projects.



Motivation

The Knowledge 
Gaps Project



Taxonomy

It is a comprehensive theoretical framework that can provide “ground 
reference” to see the evolution of the Movement for the next years.

Great opportunity to settle down a research and data-driven culture in 
the Wikimedia to grow larger and more diverse.



Alignment with the WDO

The Diversity Observatory encompasses research, tools and 
dissemination on content diversity, so far. 

The Knowledge Gaps project aims at identifying and measuring both 
content, contributors and readers gaps.



Storytelling: Diversity / Gaps

• Diversity is “the condition of having or being composed of differing 
elements”.
• Gap is a “difference between two things”.
• Vision of “Sum of human knowledge”

Some people connect with “working towards diversity” and 
others with “bridging the X gap”, even though they are 
doing the same thing.

Use both! Title, introductions, section, etc.



Searching ”diversity” in meta you get 9,735 results
Searching “gap” you get 9,582 results
Searching ”barriers” you get 3,484 results

Use them all! Title, introductions, section, etc.



Theoretical Framework

The Knowledge 
Gaps Project



Dimensions

• Readers
• Contributors
• Content

Dimension > Facet > Gap

The more we bridge these gaps, the more diversity in each dimension.

Fantastic approach! I love it!



Facets and Gaps

• The categories for the gaps must reflect the sources but also the intent.

• Use categories that communities or affiliates are working on (e.g. LGBT).

• Be consistent with the categories across dimensions to facilitate the readers’ 
understanding and the analyses.



Special Gaps

• Language is in readers and contributors, but not in content (6,000 languages).
• Geography is in content, but not in readers and contributors.

Language is a special characteristics because projects are usually 
organized by it.

Geography is a special characteristic because people are usually 
related to space.

I suggest use in the every dimension because they are very useful to segment 
data.



Special Gaps

I suggest introducing Time as a gap in every dimension

• Content we can see the “recency bias” or the lack of articles about some 
centuries or ages.

• Contributors we can see the imbalances in contributors’ lifetime in the 
project (also the lack of retention).

• Readers we can see that population has not known or used Wikipedia or 
free knowledge for the same period of time (e.g. related to brand 
awareness).



Readers

Language as the first 
gap. Because it is the 
one that relates to the 
project.

We have the facets 
“Background” 
(Readers) and 
“Additional 
Characteristics” 
(Contributors). They 
are similar with a 
different name.

Suggestion: Use three 
subcategories in the 
three dimensions.
• Cultural Groups
• Sexual Orientation
• Ethnicity



Contributors

Language as the first gap. 
Because it is the one that 
relates to the project.

I would change 
“contextual” for 
Engagement, and include 
more gaps that relate to:

• Motivation
• Local community role
• Participation in projects
• Affiliate / board 

member
• Multiproject / Meta
• Time gap



Content

Methodology 
(Miquel and Laniado, 2019)

Compute the intersections of different 
groups of articles and put them in a database 
that stores all the history.

People

Ethnic Group

Women

German Wikipedia
Accumulated articles May 2020

Africa

Suggest to change diversity 
and use Topic and put it as 
the first facet. Include the 
three people gaps mentioned 
earlier.

Impactful topics first or last, 
as it is a category multitopic.

Suggest to change 
accessibility and call it 
Content characteristics.
Accessibility is used in a 
different way.

In policy, maybe we could 
introduce Notability as a gap.

In the content section, I 
would mention that topic 
applies to both article and 
in-article levels.



Gaps or Barriers?

The Knowledge 
Gaps Project



Idea to play with (Conversion Funnel)

https://commons.wikimedia.or
g/wiki/File:Mmiquel_wikimani
a2019_research_wcdo.pdf

Lightning talk 2019





“We also have to directly address the barriers
and circumstances that prevent people from 
utilizing or participating in our Movement.”

Introduction

https://meta.wikimedia.org/wiki/Strategy/Wikimedia_movement/2018-20/Recommendations

“For everyone to feel welcome, we will embrace 
diversity and actively work to remove barriers
to improve the user experience for consumption 
and contribution of free knowledge.”

Narrative of the recommendations

“We will break down the social, political, and 
technical barriers preventing people from 
accessing and contributing to free knowledge.”

Strategic direction



Rethinking the Accessibility Facet

Accessibility gaps contain gaps that belong to the person and others that relate to the context.

Gaps that relate to a person are “outcome gaps”, because we want to include everyone. Instead, gaps 
relate to the context are “medium gaps” usually known as barriers.

Suggestion: organize some of the accessibility gaps in some other way and call this facet “human-computer”.



Structural and Context Gaps

Accessibility for both contributors and readers

# Wikimedia Structure
• Usability Gap
• Mentorship Gap
• Safety gap
• …

# Geographical context
• Security gap
• Freedom of speech gap
• GDP gap
• Language status gap
• Internet connectivity gap
• …

We may have an overlapping between “Wikimedia structure” and “Contributors”



Fourth Dimension “Medium” 
with Context and Structure Facets



Medium

Reasons for a Fourth dimension on barriers

• Outcome gaps set the direction. These other barriers are the “cause”. It is 
easy to work on them if you highlight them as a group together.

• Wording that connects. People call them barrier. Gaps in Accessibility are 
barriers.

• Measure the context when you cannot measure the gap. When you 
cannot find data about contributors/readers, you need to understand those who are 
not in. 

“You need to know the gaps in the world before you measure them in Wikimedia”.

• Engage people across Wikimedia. You can engage the whole movement and
ask them to complete the data.

Engage WMF “product” in creating usability metrics over time; engage communities in
getting indicators for context (e.g. upload UN education levels by country in Wikidata).

• Types of data. Context data is generated by external agents. Internal barriers
data is generated by WMF depts. or communities.



Example: Content Diversity Maturity Levels (Content/Contributors/Medium)

https://wikipedia20.pubpub.org/pub/26ke5md7/release/15
https://en.wikipedia.org/wiki/Wikipedia:Wikipedia_Signpost/2020-05-31/Special_report



Example: Potential Languages (Content/Medium)
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We could detect potential languages that can become Wikipedias by observing the number of
speakers and the language status code (EGIDS).

https://commons.wikimedia.org/wiki/File:Languages_Matter_to_Cultural_Diversity_Finding_Missing_Languages
_and_Bridging_the_Gaps_in_Minority_Languages.pdf



Use-Cases for the Taxonomy

The Knowledge 
Gaps Project



Any stakeholder is a potential user of the taxonomy 
and its derived indexes, visualizations and tools



Improving every part of the process

Defining the problem

Improve the 
storytelling Raise awareness

MethodsOutcomes

Usability of the outcomes:
• Paper
• Video
• Database / Dataset
• Index or metric
• Visualization
• Tool with list of actions
• Wikitext table

Some outcomes raise the awareness, others are actionable



An Index

The diversity of stakeholders and interests is so high that it is reasonable 
to have an index for every facet, and if possible, an index for each project 
dimension (contributors, readers and content).



The Knowledge Gaps Project
Systems that identify, measure and address 

gaps across Wikimedia projects.



Conclusions

The Wikipedia 
Diversity Observatory

The Knowledge 
Gaps Project



Two sides of the same coin

Defining categories, retrieving data, building 
indicators, visualizations and tools

Disseminating the results, showing the tools, 
understanding each stakeholder processes



Opportunities

• Great opportunity to make Wikimedia more data-driven, self-aware and 
dynamic to overcome its challenges.

• Totally aligned with Wikimedia Strategy recommendations – especially 
number 10, “Evaluate, Iterate, and Adapt”.

• The taxonomy is the right theoretical tool that encompasses all the 
dimensions that relate to Wikimedia, internal and external.

• I have been bold at proposing changes, as this is how I would “frame it”. My 
intent is to open it so it connects better with the different stakeholders. 
Bridging. 



Thank you very much!

Marc Miquel i Ribé
marcmiquel@gmail.com

Universitat Pompeu Fabra, Barcelona


