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Introduction

After seven years of experimentation, Open Ownership
Register), our prototype transnational, open, and public
beneficial ownership (BO) register.

Launched in April 2017, the OO Register has helped users

(BODS).

To improve the data quality and make it globally usable,
Open Ownership reconciled and _enriched these

datasets, adding in identifiers and information from

0O Register was launched, highlighting the need to find
better, more nuanced solutions to delivering the access
that a range of actors need to BO data, while appropriately
protecting other rights.

data produced in line with the standard, Open Ownership
will be changing how we work with users of BO data
around the world. We have launched version 0.4 of BODS

We know that sharing the lessons from our work to use
and combine high-quality, international BO data is
crucial. This report collates and shares the technical and
implementation lessons that we have learned over the last
seven years of development on the OO Register.

to collect and use BO data, including showing how to

source licences (see Appendix).


https://www.openownership.org/en/news/evolving-from-the-open-ownership-register-to-increase-our-impact/
https://www.openownership.org/en/topics/open-ownership-register/
https://www.openownership.org/en/blog/what-graph-visualisation-teaches-us-about-beneficial-ownership/
https://www.openownership.org/en/blog/beneficial-ownership-data-from-armenian-mining-companies-added-to-open-ownership-register/
https://www.openownership.org/en/news/danish-business-register-beneficial-ownership-data-added-to-open-ownership-register/
https://www.openownership.org/en/map/country/slovak-republic/
https://www.openownership.org/en/news/ukraines-beneficial-ownership-data-now-available-on-the-open-ownership-register/
https://www.openownership.org/en/map/country/united-kingdom-of-great-britain-and-northern-ireland/
https://www.openownership.org/en/topics/beneficial-ownership-data-standard/
https://www.openownership.org/en/news/the-new-open-ownership-register-faster-more-efficient-and-produces-more-detailed-beneficial-ownership-data/
https://opencorporates.com/
https://www.openownership.org/en/news/open-ownership-adds-legal-entity-identifiers-to-its-datasets-partners-with-gleif/
https://www.openownership.org/en/news/open-ownership-adds-legal-entity-identifiers-to-its-datasets-partners-with-gleif/
https://www.openownership.org/en/blog/striking-a-balance-towards-a-more-nuanced-conversation-about-access-to-beneficial-ownership-information/
https://www.openownership.org/en/topics/beneficial-ownership-data-standard/
https://www.openownership.org/en/blog/an-open-solution-for-interoperability-the-launch-of-version-04-of-the-beneficial-ownership-data-standard/
https://www.openownership.org/en/publication-categories/tools/
https://www.openownership.org/en/publication-categories/tools/
https://www.openownership.org/en/topics/bods-showcase/
https://www.openownership.org/en/topics/bods-showcase/
https://www.openownership.org/en/map/
https://www.openownership.org/en/news/partnering-with-registry-software-companies-to-spread-usage-of-the-beneficial-ownership-data-standard/
https://www.openownership.org/en/topics/procurement/
https://www.openownership.org/en/news/connecting-beneficial-ownership-peps-and-sanctions-data-with-openscreening/
https://www.openownership.org/en/blog/join-our-event-master-complex-ubo-investigations-with-advanced-graph-technology/
https://www.openownership.org/en/publications/rdf-vocabulary-for-the-beneficial-ownership-data-standard/
https://github.com/openownership/
https://github.com/openownership/
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Background

A beneficial owner is a person who ultimately has the
right to some share of a corporate entity’s income or
assets, or the ability to control its activities. Often, the
ownership structure of companies and other corporate
vehicles, such as trusts, can be complex and opaque. This
means that the individuals who own, control, or benefit
from corporate vehicles can remain hidden.

authorities putting in place requirements for corporate
vehicles to collect and disclose information about their
beneficial owners in a register. Increasingly, governments
collate this information in central registers and make it
available to a range of actors, including law enforcement,
procurement agencies, tax authorities, the private sector,
and civil society.

Seventy percent of grand corruption cases from recent
decades have involved anonymously owned compa-
nies. In this context, the value of beneficial ownership

number of states committing to support the collection
and use of BOI for a number of aims, including promoting
a healthy business environment, protecting national
security, and combatting financial crime, money laun-
dering, tax evasion, and corruption.

commit to making BOI transparent, as part of measures to
tackle economic crime and corruption. In April 2016, the

public register of the beneficial owners of companies.

One month later, the UK government hosted an
in London,

for “firm collective action on increasing beneficial owner-
ship transparency”.

There was a clear need to take a globally focused, trans-
parent approach to collecting and publishing BO data to
tackle issues linked to anonymous companies. Thanks

Foreign, Commonwealth & Development Office, a small
team started work on Open Ownership’s first project: the
OO Register.


https://www.openownership.org/en/about/what-is-beneficial-ownership-transparency/
https://www.openownership.org/en/blog/connecting-data-on-beneficial-ownership-public-contracting-and-politically-exposed-persons-reflections-from-a-regional-anti-corruption-workshop/
https://www.openownership.org/en/blog/connecting-data-on-beneficial-ownership-public-contracting-and-politically-exposed-persons-reflections-from-a-regional-anti-corruption-workshop/
https://www.fatf-gafi.org/en/publications/Fatfrecommendations/Fatf-recommendations.html
https://www.fatf-gafi.org/en/publications/Fatfrecommendations/Fatf-recommendations.html
https://web-archive.oecd.org/tax/transparency/index.htm
https://web-archive.oecd.org/tax/transparency/index.htm
https://www.openownership.org/en/publications/beneficial-ownership-transparency-and-the-united-nations-convention-against-corruption-progress-and-recommendations/introduction/
https://www.openownership.org/en/publications/early-impacts-of-public-beneficial-ownership-registers-uk/
https://www.gov.uk/government/news/people-with-significant-control-register-comes-into-force
https://www.gov.uk/government/news/people-with-significant-control-register-comes-into-force
https://www.gov.uk/government/topical-events/anti-corruption-summit-london-2016
https://www.gov.uk/government/publications/anti-corruption-summit-country-statements
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/522791/FINAL_-_AC_Summit_Communique_-_May_2016.pdf
https://www.gov.uk/government/organisations/department-for-international-development
https://www.gov.uk/government/organisations/department-for-international-development
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Launch

The plan to build what was first called the Global

lighting how anonymous and offshore companies were
facilitating corruption across the globe.

The drive behind the initiative came from the team at

open company data helps shed light on corruption and
anonymous companies.

Reflecting on this event and progress on commitments
to end anonymous company ownership, Hussain later

guidance for collecting, sharing, and using high-quality
data on beneficial ownership.

After months of work, the unveiling of the first version
of the OO Register took place on 3 April 2017, the
one-year anniversary of the Panama Papers leaks. A

Ownership YouTube channel.

YouTube Video Open Ownership Register launch:
Building a culture of corporate transparency

Initially, the OO Register contained BOI on 1.9 million
companies spanning 26 jurisdictions thanks to data from

self-reported data from a small number of companies.
The priorities for the initial OO Register were twofold:

1. Make a one-stop shop for BO investigations.

2. Gain insights into the best model for an international
data standard.


https://www.open-contracting.org/news/new-global-register-shine-light-anonymous-companies-root-cause-corrupt-illegal-activities/
https://www.open-contracting.org/news/new-global-register-shine-light-anonymous-companies-root-cause-corrupt-illegal-activities/
https://www.open-contracting.org/
https://www.open-contracting.org/
https://www.openownership.org/en/about/governance/
https://www.icij.org/investigations/panama-papers/20160403-panama-papers-global-overview/
https://www.icij.org/investigations/panama-papers/
https://www.icij.org/
https://www.icij.org/
https://opencorporates.com/
https://blog.opencorporates.com/2014/12/09/announcing-whocontrolsit-a-proof-of-concept-beneficial-ownership-register/
https://web.archive.org/web/20141222145716/http://alpha.whocontrolsit.com/
https://github.com/openc/WhoControlsIt
https://blog.opencorporates.com/2015/01/26/whocontrolsit-hackday-another-step-or-three-closer-to-our-goal/
https://internationalopendataconfer2016.sched.com/
https://internationalopendataconfer2016.sched.com/
https://internationalopendataconfer2016.sched.com/event/7PVf/action-session-standards
https://www.openownership.org/en/blog/taking-the-first-steps-toward-a-global-and-open-register-of-beneficial-ownership/
https://www.openownership.org/en/topics/beneficial-ownership-data-standard/
https://www.youtube.com/watch?v=FMPysmS3Ogw
https://www.youtube.com/watch?v=FMPysmS3Ogw
https://rpvs.gov.sk/rpvs
https://rpvs.gov.sk/rpvs
https://eiti.org/
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Iteration

Over the seven years since its launch, the OO Register
BO relationships between over 11 million companies and
10 million beneficial owners. This data was republished
with BODS, and updated each month. Thousands of users
visited the site each month, arriving mainly via Google
searches, and Open Ownership explored a wide variety
of ways that international, structured data could be put to
work to generate insights into BO networks.

A timeline for the development of the OO Register is
outlined below, plotting the addition of new data sources
and features alongside the lessons learned from this work.

Adding Ukraine data (January 2018)

to convert the XML data from Ukraine’s Unified States
Register so it could be included in the OO Register. The

As an outcome of this integration work, the Open

certain technical challenges meant new data could not be
processed.

Adding Denmark data (August 2018)

BO data from around 300,000 companies in the Central
Business Register (Det Centrale Virksomhedsregister,
contains information on companies from Denmark as
well as Greenland.

At that time, Denmark was one of the few European coun-
tries that had implemented a public BO register with the
made accessible for approved users to reuse via an appli-
cation programming interface (API) using Elasticsearch

lays out how the country’s BOI has been extensively used
by businesses and investigative journalists, the financial
and real estate sectors, corporate data service providers,
and government agencies, and how this was enabled
by the comprehensive reforms that Denmark passed to
ensure the information is useful, usable, and used.

Enhanced graph visualisation
features (July 2019)

After launching the Register with basic visualisation
functionality, Laurence Bascle, the then Product Owner,
carried out discovery sessions with BO data users which


https://bods-data.openownership.org/source/register/
https://register.openownership.org/data_sources/am-multisector-register
https://register.openownership.org/data_sources/dk-cvr-register
https://register.openownership.org/data_sources/sk-rpvs-register
https://register.openownership.org/data_sources/uk-psc-register
https://www.openownership.org/en/news/ukraine-to-become-the-first-country-to-integrate-with-open-ownership/
https://www.openownership.org/en/topics/open-ownership-pilot-programme/
http://ti-ukraine.org/en/news/memorandum-of-global-partnership-to-disclosure-of-beneficial-owners-was-sign-on-may-22nd/
https://github.com/openownership/ua-edr-extractor
https://www.openownership.org/en/news/ukraines-beneficial-ownership-data-now-available-on-the-open-ownership-register/
https://www.openownership.org/en/publications/improving-beneficial-ownership-transparency-in-ukraine-review-and-recommendations/
https://web.archive.org/web/20230604204430/https://register.openownership.org/data-changelog
https://web.archive.org/web/20230604204430/https://register.openownership.org/data-changelog
https://www.openownership.org/en/news/danish-business-register-beneficial-ownership-data-added-to-open-ownership-register/
https://datacvr.virk.dk/artikel/system-til-system-adgang-til-cvr-data
https://datafordeler.dk/vejledning
https://datafordeler.dk/media/1156/grunddatamodelregler-2-0.pdf
https://www.openownership.org/en/publications/use-and-impact-of-public-beneficial-ownership-registers-denmark/
https://www.openownership.org/en/blog/what-graph-visualisation-teaches-us-about-beneficial-ownership/
https://www.openownership.org/en/blog/what-graph-visualisation-teaches-us-about-beneficial-ownership/
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ising complex networks, these features gave users the
ability to:

— generate graph visualisations of BO networks for

— walk “up” the ownership tree via all intermediary
corporate ownerships (when available), as well as to
walk “down” to show all the companies owned by the
target company;

— understand historical data or ceased relationships by
greying them out to differentiate them from current
ones.

Before enhanced graph visualisation features

=

These visualisations offered drag and drop function-
ality so that users could rearrange the nodes as well as
allowing people to zoom in and out to expand or magnify
their view.

Although the BO data in the Register was direct owner-
ship information reported to authorities in Denmark,
Slovakia, and the UK about the individual or corporate
owners one layer up in the chains, the transformation
into BODS allowed Open Ownership to link all of this

observable data.

Below is an image showing what the graph visualisations
looked like before and after these changes.
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https://cytoscape.org/
https://web.archive.org/web/20240808072724/https://register.openownership.org/entities/7457567385046504240/graph
https://web.archive.org/web/20240808074106/https://register.openownership.org/entities/934209346306698832/graph
https://standard.openownership.org/en/latest/standard/modelling/repr-beneficial-ownership.html
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for policy makers and implementers, and can display in
a “very visual way the pros and cons of different beneficial
ownership data collection models”.

Structured bulk data offered
(February 2020)

ability for anyone to download the entire OO Register
dataset as a bulk data file.

Impact

Ownership structure and beneficial owners of Savaro Ltd.

=

To start with, over 20 million records were available in
the database: every company, person, and ownership or
control relationship. Initially, this dataset was formatted

format, meaning each BODS statement was a JSON object
on a single line of the file.

The download file was regularly republished on a monthly
basis, and from August 2023 it was formatted in line with

Yusef Arbash Yusef Mikhail Arbash George Khesouani (Haswani)

150+ Companies Alfa Procurement & Machinery Ltd.

On 4 August 2020, there was an explosion in a ware-
house in the port of Beirut. Described as “one of the

over 300,000 people homeless. Following the explosion,
financial crime investigators Graham Barrow and Ray

abandoned ship and its cargo. Using data from the UK

Savaro Ltd.

150+ Companies TOBAPUCTBO 3 OBMEXEHOIO

BIANOBIAANBHICTIO "AMIPAHT"

Imad Khuri

IK Petroleum Industrial Company Ltd.

Greta Bieliene Mudalal Khuri

c previously
sanctioned (OFAC/EU)

PSC Register and Ukraine data, accessed through the
OO0 Register, the investigators were able to trace direct
links between the UK registered company that bought
the ammonium nitrate, Savaro Ltd, to a number of
other companies, and sanctioned individuals through
the company’s registered beneficial owner (see Open


https://www.openownership.org/en/blog/graph-visualisation-is-providing-insights-for-policy-makers-and-implementers/
https://www.openownership.org/en/blog/graph-visualisation-is-providing-insights-for-policy-makers-and-implementers/
https://www.openownership.org/en/news/structured-bulk-data-now-available-from-the-open-ownership-register/
https://standard.openownership.org/en/0.1.0/
https://github.com/openownership/data-standard/tree/0.1.0/examples
http://jsonlines.org/
https://standard.openownership.org/en/0.2.0/
https://standard.openownership.org/en/0.2.0/examples/index.html
https://www.voanews.com/a/middle-east_not-every-time-beirut-blast-victims-want-truth/6201699.html
https://www.voanews.com/a/middle-east_not-every-time-beirut-blast-victims-want-truth/6201699.html
https://podcasts.apple.com/us/podcast/british-shells-and-the-beirut-blast/id1448635132?i=1000505495826
https://www.openownership.org/en/publications/early-impacts-of-public-beneficial-ownership-registers-uk/
https://www.openownership.org/en/publications/early-impacts-of-public-beneficial-ownership-registers-uk/
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Thematic guides to how the
Register worked (2020)

Starting in July 2020, Open Ownership’s then Technology
Lead, Steve Day, documented lessons learned in a series
of blog posts about working with BO data. These were
intended to share the Open Ownership team’s experi-
ences with data users and publishers in the public and
private sectors, and covered the following topics:

Launch of BODS data analysis
tools (March 2022)

To make the most of available BO data, users are often best
supported if publishers offer data for download and reuse
in a range of formats. In early 2022, Open Ownership
already offered the OO Register data in JSON format but
knew that some users were not used to working with
JSON data.

open datasets published in line with BODS in a range of
formats released using open licences.

Open Ownership still advocates that BO data should
be collected, stored, and shared as structured data and
standardised in line with a standard such as BODS. Doing
so allows the data to be more easily analysed and linked
with other datasets, as well supporting its conversion into

open formats.

data analysis tools. By flattening and reformatting BODS
JSON data, we were able to offer these datasets in the open

JSON converter which tries to make a useful relational
output for data analysis, created by our technical partners

New analysis notebook (August 2022)

YouTube Video Introducing Open
Ownership’s first data analysis notebook

Beneficial

Register of Enterprises of the Republic of Latvia (zo22-03-24)

e ari i

persan stasement

could be harnessed to understand and swiftly gain
insights from data about who owns and controls compa-

diate answers to questions relating to the detail, coverage,
and timeliness of data published in line with BODS. The
structure of this notebook - and of the example feedback

functions for reading, summarising, and analysing
BODS data;

of the Republic of Latvia, with accompanying text.

Following this technical development, our Data Analyst

The notebook code can also be run locally or by using
Google Colab.


https://www.openownership.org/en/blog/modelling-beneficial-ownership-data/
https://www.openownership.org/en/blog/reconciling-beneficial-ownership-data/
https://www.openownership.org/en/blog/merging-and-de-duplicating-beneficial-ownership-data/
https://bods-data.openownership.org/about/
https://www.openownership.org/en/blog/launch-of-beneficial-ownership-data-standard-analysis-tools/
https://www.openownership.org/en/publications/open-ownership-bods-data-analysis-tools/
https://github.com/openownership/bodsdata
https://www.openownership.org/en/principles/structured-data/
https://bods-data.openownership.org/source/register/
https://bods-data.openownership.org/source/latvia/
https://www.sqlite.org/
https://www.postgresql.org/
https://cloud.google.com/bigquery
https://datasette.io/
https://flatterer.opendata.coop/
https://opendataservices.coop/
https://medium.com/opendatacoop/announcing-flatterer-converting-structured-data-into-tabular-data-c4652eae27c9
https://flatterer.opendata.coop/
https://github.com/kindly/flatterer
https://www.youtube.com/watch?v=YUQ2vkP_XSU
https://bods-data.openownership.org/
https://www.openownership.org/en/blog/delve-into-beneficial-ownership-data-using-our-new-analysis-notebook/
https://www.openownership.org/en/blog/delve-into-beneficial-ownership-data-using-our-new-analysis-notebook/
https://github.com/openownership/bodsanalysis
https://www.openownership.org/en/principles/
https://www.openownership.org/en/principles/
https://github.com/openownership/bodsanalysis
https://github.com/openownership/bodsanalysis/blob/main/qbods.py
https://github.com/openownership/bodsanalysis/blob/main/latvia_demo.ipynb
https://bods-data.openownership.org/source/latvia/
https://deepnote.com/@open-ownership/latviademo-4b182b6b-8b8d-4255-97b4-37434c6929c6
https://deepnote.com/@open-ownership/latviademo-4b182b6b-8b8d-4255-97b4-37434c6929c6
https://deepnote.com/
https://github.com/openownership/bodsanalysis/blob/main/qbods.py
https://github.com/openownership/bodsanalysis/blob/main/qbods.py
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BODS data analysis tools updated,
dashboards launched (December 2022)

As part of the work to redevelop the OO Register backend
code (see below), we started republishing data in line with
version 0.2 of BODS rather than version 0.1. This allowed
us to take advantage of the publicationDetails
property added in version 0.2 to split up the OO Register

=

download format.

To provide insights into these national sources and
to judge the quality of the BO data published, Open

What are the main ways that people own or control UK companies?

People can be beneficial owners by virtue of a variety of interests they have in companies from being a shareholder to having voting
rights. Here is a breakdown of the ways people own or control companies in the UK:

12,000,000 -
, 10000000 -
o
2
S 8,000,000 -
S
g 6000000 -
£
=
Z 4000000 -
2,000,000 -
o L

shareholding

voting-rights

other-influence-
or-control

rights-to-surplus
-assets-on-...

appointment-
of-board

What are the most common percentages for interests that the beneficial owners have in the companies?

Denmark publishes data on the exact percentage and type of interest which define a beneficial owner’s ownership of control of
a company, in line with best practice as set out in the Open Ownership Principles. Here you can see the range of percentages

reported in the register.

1,000,000

800,000

600,000 -

400,000 -

Number of record

200,000

60 80 100

Percentage share


https://bods-data.openownership.org/source/denmark/
https://bods-data.openownership.org/source/slovakia/
https://bods-data.openownership.org/source/UK_PSC/
https://parquet.apache.org/
https://www.openownership.org/en/publications/analysis-notebooks-and-dashboards-for-beneficial-ownership-data-standard-bods-data/
https://deepnote.com/app/open-ownership/Denmark-CVR-dashboard-9c2835e6-cecb-4d70-9e6f-bde86f6dfdd7
https://deepnote.com/app/open-ownership/Slovakia-RPVS-dashboard-fb4b6afa-2b39-4261-baaf-887071a2d62d
https://deepnote.com/app/open-ownership/UK-PSC-dashboard-2a4e8e4e-492e-48cb-891c-34b1d852dbfd
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The code for ingesting, mapping, and transforming BO
data from Denmark, Slovakia, and the UK in line with
version 0.2 of BODS was separated into different GitHub
repositories for each country:

Challenges with incorporating
France data (June 2023)

During the first half of 2023, Open Ownership and

tion was to map the data to BODS and incorporate it into
the Register. Unfortunately, our efforts did not pay off due
to issues with accessing the data through the INPT API, as
well as data quality issues we discovered within the data

faced.

Data use guide published and
training sessions held (July 2023)

Publishing good documentation and engaging with

explaining what each tool was designed to do and how to
use them. We also ran a series of three training sessions
for users, which were recorded and uploaded to YouTube.

YouTube Video The benefitsand
advantages of structured and interoperable
beneficial ownership data

YouTube Video The Open Ownership
Register and tools to work with its data

Example 2

YouTube Video Visualising and telling
stories with beneficial ownership data

Register / Datasette homework

Register (beginners)

Find a company with at least one unknown beneficial owner. Why is the
beneficial owner not named?

Unircwn parsonis) \ Jarnes Metcat
’ []

Total 5.4 Totsl SA D
n - =

TOTALENERGIES UK FINANCE LIMITED
L)

New Register backend (August 2023)

After a technical project lasting more than a year, the
faster, leaner, and more efficient, as well as publishing
more detailed and up-to-date BO data. By moving to a
new technology stack, a new approach to streaming and
fully storing data in BODS format, the OO Register was
now able to export data 100 times faster and for a fraction
of the previous cost.

This was achieved by leveraging a range of services from

transformed BODS version 0.2 data. This was thanks to
free credits granted to us via Elastic’s philanthropic work


https://github.com/openownership/register-ingester-dk
https://github.com/openownership/register-sources-dk
https://github.com/openownership/register-transformer-dk
https://github.com/openownership/register-ingester-sk
https://github.com/openownership/register-sources-sk
https://github.com/openownership/register-transformer-sk
https://github.com/openownership/register-ingester-psc
https://github.com/openownership/register-sources-psc
https://github.com/openownership/register-transformer-psc
https://opendataservices.coop/
https://www.openownership.org/en/blog/more-work-needed-to-make-frances-beneficial-ownership-data-easy-to-use/
https://www.openownership.org/en/blog/more-work-needed-to-make-frances-beneficial-ownership-data-easy-to-use/
https://www.inpi.fr/beneficiaires-effectifs
https://www.openownership.org/en/blog/more-work-needed-to-make-frances-beneficial-ownership-data-easy-to-use/
https://www.openownership.org/en/publications/structured-and-interoperable-beneficial-ownership-data/benefits-of-structured-and-interoperable-data/
https://www.openownership.org/en/publications/structured-and-interoperable-beneficial-ownership-data/benefits-of-structured-and-interoperable-data/
https://www.openownership.org/en/publications/how-to-use-open-ownerships-tools-a-guide-for-data-users-analysing-beneficial-ownership-data/
https://www.youtube.com/watch?v=oXKzQ1ckkSM
https://www.youtube.com/watch?v=MwZz7XOVu-w
https://www.youtube.com/watch?v=t07sI7R1jGg
https://www.openownership.org/en/news/the-new-open-ownership-register-faster-more-efficient-and-produces-more-detailed-beneficial-ownership-data/
https://aws.amazon.com/
https://aws.amazon.com/kinesis/
https://aws.amazon.com/s3/
https://www.elastic.co/elasticsearch
https://github.com/openownership/register/
https://www.youtube.com/watch?v=Q2NWLrTsedk&t=1086s
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YouTube Video Open Ownership
technology showcase 5

Technology Showcase

Thursei Aember 2023 - 1-2pmurc

Legal Entity Identifiers added to
Register (September 2023)

the best way to be certain that the same entity is being
referred to, and to link together a range of information
about the entity and its activities. Since its launch, the OO
Register has offered OpenCorporates IDs for companies
alongside other national identifiers where their company
numbers had already been linked to an OpenCorporates
ID.

ownership datasets.

Nigeria Data Challenge (September 2023)

To encourage data enthusiasts to explore available sources
of BO data and create visual representations to explain
their findings to the public, Open Ownership launched

exceptional responses. Two submissions describing how
public access and data quality influence investigations

Adding Armenia’s EITIBODS
data (December 2023)

First launched in 2020, Armenia’s Multi-Sector Register
started capturing BO data in line with version 0.2 of BODS

from Open Ownership to the Armenian government

=

agencies overseeing the country’s BO reform process
during 2019 and 2020. Armenia also made use of the

matic diagrams of BO networks.

To demonstrate how the collection of standardised BO

in the future.

Likewise, to support Armenia’s innovative use of the alter-
nateNames field in version 0.2 of BODS, Open Ownership
people could find these Armenian companies, as well as
millions of other companies, by searching for their alter-
native names.

Closure of OO Register public
website (November 2024)

During 2024, more than seven years since its launch, the

in supporting partners and others to standardise and
structure data by accelerating our work on the Beneficial
Ownership Data Standard rather than running the OO
Register.

From 29 November 2024, users will no longer be able


https://www.youtube.com/watch?v=Q2NWLrTsedk
https://www.openownership.org/en/publications/using-reliable-identifiers-for-corporate-vehicles-in-beneficial-ownership-data/
https://www.gleif.org/en/lei-data/lei-mapping/download-oc-to-lei-relationship-files
https://www.gleif.org/en/about-lei/introducing-the-legal-entity-identifier-lei
https://www.gleif.org/en
https://www.openownership.org/en/news/open-ownership-adds-legal-entity-identifiers-to-its-datasets-partners-with-gleif/
https://www.gleif.org/en/newsroom/press-releases/leis-integrated-into-beneficial-ownership-data-sets-to-provide-greater-transparency-on-corporate-ownership-in-support-of-the-glo
https://www.gleif.org/en/newsroom/press-releases/leis-integrated-into-beneficial-ownership-data-sets-to-provide-greater-transparency-on-corporate-ownership-in-support-of-the-glo
https://www.openownership.org/en/news/our-data-challenge-the-power-of-beneficial-ownership-data/
https://www.openownership.org/en/blog/the-nigerian-data-challenge-two-examples-of-how-public-access-and-data-quality-influence-investigations/
https://www.openownership.org/en/publications/beneficial-ownership-transparency-in-armenia-scoping-study/
https://www.openownership.org/en/publications/beneficial-ownership-data-standard-visualisation-library/
https://www.e-register.am/en/companies/1340197/declaration/c51e08a7-6fdb-4ab7-a55c-c74a68a8f54c?diagram=1
https://www.openownership.org/en/publication-categories/tools/
https://www.openownership.org/en/publication-categories/tools/
https://www.openownership.org/en/blog/beneficial-ownership-data-from-armenian-mining-companies-added-to-open-ownership-register/
https://www.eiti.am/hy/%D4%BB%D5%8D-%D5%B0%D5%A1%D5%B5%D5%BF%D5%A1%D6%80%D5%A1%D6%80%D5%A1%D5%A3%D5%A5%D6%80/?tab=88
https://github.com/openownership/register/issues/171
https://github.com/openownership/register/issues/171
https://github.com/openownership/register/issues/222
https://www.openownership.org/en/news/evolving-from-the-open-ownership-register-to-increase-our-impact/
https://www.openownership.org/en/news/evolving-from-the-open-ownership-register-to-increase-our-impact/
https://register.openownership.org/
https://bods-data.openownership.org/
https://www.openownership.org/en/technology/
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Data partnerships and experiments

As well as developing the OO Register to make best use
of publicly available BODS data, Open Ownership has
leveraged the data powering it to pursue a range of part-

and interoperable BODS data can be used in multiple
ways, which are outlined below.

Using BODS data in graph database
or linked data formats

OpenScreening (February 2023)

YouTube Video OpenScreening: A Neo4J-
Powered Free Compliance Investigation Tool

The data powering OpenScreening

IEH Gftshars DE

To demonstrate how to uncover hidden relationships
between beneficial owners, politicians, sanction targets,
and networks of companies, we collaborated with

This proof-of-concept tool takes BO data from the OO
Register and creates a graph database to match benefi-

Black Ice’s SARA (July 2023)

Fighting financial crimes with
magam technologios.
v
v
.

S Actiity
Risk Aawaronass

lution technology to bring together data from multiple
sources (including the OO Register) to resolve entities
and relationships. SARA’s platform can incorporate data-
bases such as the ICIJ’s Offshore Leaks, the Dow Jones

This collaboration also generated important insights for
the Open Ownership Technology Team into the number
of duplicate and related records in the BODS data.


https://www.openownership.org/en/topics/bods-showcase/
https://www.youtube.com/watch?v=uYba7Jb31Gc
https://www.opensanctions.org/
https://linkurious.com/
https://www.openownership.org/en/news/connecting-beneficial-ownership-peps-and-sanctions-data-with-openscreening/
https://www.opensanctions.org/datasets/
https://offshoreleaks.icij.org/
https://www.icij.org/
https://resources.linkurious.com/openscreening
https://neo4j.com/product/neo4j-graph-database/
https://neo4j.com/product/neo4j-graph-database/
https://www.bigmarker.com/conferences/a1bd011edc4f/
https://www.blackice.ai/
https://www.openownership.org/en/blog/connecting-hidden-relationships-in-shell-companies-using-the-open-ownership-register-and-black-ices-sara/
https://senzing.com/
https://offshoreleaks.icij.org/
https://developer.dowjones.com/site/docs/risk_and_compliance_feeds/watchlist_ame_soc/dow_jones_watchlist/index.gsp
https://developer.dowjones.com/site/docs/risk_and_compliance_feeds/watchlist_ame_soc/dow_jones_watchlist/index.gsp
https://www.bvdinfo.com/en-gb/our-products/data/international/orbis
https://opencorporates.com/
https://authid.ai/
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The value of resolving Open Ownership data inside SARA

Improving matching Smarter

accuracy

Improve business value by linking
more Open Ownership beneficial
owner records together. Immediate
linking - Black Ice SARA resolves
and re-resolves entities upon receipt
of refreshed Open Ownership data

jurisdictions

jurisdictions

investigations

Identify hidden connections

Find companies across multiple

Find officers with ownership across

Enhanced data
management

Identify dirty data preventing
entities from resolution
Identify synthetic IDs
Identify hidden relationships

87,240 companies that

Rlecg"‘;s Records Entities Comp‘;‘ESSion Singletons | Duplicates | Ambiguous Possib{y:nd are the same across
oade ° ASELS jurisdictions
3.65 million ultimate
00 8.86 8.81 . 878 nil
Companies |  Million Million 0.62% Million 87240 8104 255,587 beneficial owners that are
the same across
00 975 7.48 93.97% 610 3.65 185 1.26 jurisdictipn; - with
Officers Million Million ’ Million Million Million ownersh_lp in multiple
companies

Source: https://www.openownership.org/en/blog/connecting-hidden-relationships-in-shell-companies-using-the-open-ownership-register-and-black-ices-sara/

BODS risk detection (September 2023)

YouTube Video Learningwhich companies
have been awarded public contracts

P

) e s s

B vt

e i () o i of&'f%""'" )

1

Combining high-quality BO data with other datasets can
be crucial to help detect potential risks during customer
due diligence, know-your-customer checks, and sanc-
tions screening processes. To demonstrate the value of

The resulting data was then queried using RDF/SPARQL
(a query language used to express queries across diverse

data sources) to leverage its graph nature for a series of
risk and compliance use cases. Both individuals and
companies can be treated as targets.

GraphAware webinar (May 2024)

YouTube Video Unlocking Complex Ultimate
Beneficial Ownership Investigation

:1;:::: GraphAv

JOIN OUR WEBIMAR

UNLOCKING
COMPLEX UBO
INVESTIGATIONS

MAY 15TH AT SAM (UK)

data visualisation and exploration tool. This information
was then combined with sanctions data and enhanced
using entity resolution to demonstrate how it can support
detailed investigations by law enforcement or analysts.


https://www.openownership.org/en/blog/connecting-hidden-relationships-in-shell-companies-using-the-open-ownership-register-and-black-ices-sara/
https://www.youtube.com/watch?v=AMCznedvrLw
https://www.openownership.org/en/publications/rdf-vocabulary-for-the-beneficial-ownership-data-standard/
https://www.openownership.org/en/blog/spotting-risks-by-combining-beneficial-ownership-public-procurement-and-sanctions-data/
https://standard.open-contracting.org/latest/en/
https://standard.open-contracting.org/latest/en/
https://www.opensanctions.org/
https://followthemoney.tech/
https://followthemoney.tech/
https://offshoreleaks.icij.org/
https://www.icij.org/
https://www.youtube.com/watch?v=BO6TVN5UL14
https://www.openownership.org/en/blog/join-our-event-master-complex-ubo-investigations-with-advanced-graph-technology/
https://graphaware.com/
https://graphaware.com/products/hume/
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Data analysis and querying BODS data

As well as partnering with external organisations, Open
strate the range of data analysis approaches which can be
used to generate deeper insights from BODS data.

Leveraging the BODS data analysis tools, we created a
demonstrate how to write queries to spot a number of red
flags using BODS data.

The questions we sought to answer were:

— How many entities declare that they have no
beneficial owners or that their beneficial owners are
unknown?

— How many entities have ownership networks which
involve natural persons or entities in countries on
the European Union list of non-cooperative tax
jurisdictions?

— How many entities have complex ownership chains?
(Defined here as five or more observable layers of
ownership.)

— How many entities were founded and subsequently
dissolved within a year?

For example, we learned that there were 71,774 compa-
nies with ownership chains involving five or more levels
that could be observed in the UK data at that time.

Increasingly, tools are being created to make it easier
to use, query, and process data files in formats such as
Parquet without the need to download data or install a
online analytical processing structured query language
(SQL) database management system, which only requires
minimal setup.

BO datasets hosted by Open Ownership - once we had
added the Parquet export format to our BODS data anal-
a number of queries which create data samples o list
people who have direct BO interests in a company.


https://opendataservices.coop/
https://deepnote.com/app/open-ownership/Red-Flags-Analysis-9b866ab7-ad64-4e76-8477-c40d13cc4910
https://duckdb.org/
https://duckdb.org/
https://www.openownership.org/en/blog/using-duckdb-to-query-beneficial-ownership-data-in-parquet-files/
https://deepnote.com/app/open-ownership/duckdb-bodsdata-d7ba67b8-27c9-41ca-bf72-60d752d942d6
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Conclusion

The world needs transnational approaches to collecting,
combining, and using BO data now more than ever.

Globally, only 9% of countries effectively implement BO

countries have been rated compliant with their Element
A.1, which assesses the BO requirements on legal entities
and arrangements.

A huge amount of work is still needed across the world to
make effective use of BO data. Grand corruption tends to
involve transnational money flows and therefore calls for
cross-border investigations. To do this effectively, BO data

users or analysts can determine who owned or controlled
what and when.

Over seven years, Open Ownership has sought to
standardised andmteroperable BO data. Combined
with the insights gleaned from our work supporting the
Reglsterhelped drive forward the development of our
data_standard as well as our research and other tech-

collect high-quality BO data and make sure it is well used.
However, we are shifting how we do this: moving away
from running the OO Register, we are instead investing
more time and resources to scale up our work in other

data.


https://www.fatf-gafi.org/en/publications/Fatfgeneral/Effectiveness-compliance-standards.html
https://www.fatf-gafi.org/en/home.html
https://www.oecd.org/en/publications/beneficial-ownership-and-tax-transparency-implementation-and-remaining-challenges_f95790b1-en.html
https://www.openownership.org/en/map/
https://www.openownership.org/en/publications/structured-and-interoperable-beneficial-ownership-data/benefits-of-structured-and-interoperable-data/
https://www.openownership.org/en/publications/using-reliable-identifiers-for-corporate-vehicles-in-beneficial-ownership-data/
https://www.openownership.org/en/publications/using-reliable-identifiers-for-corporate-vehicles-in-beneficial-ownership-data/
https://www.openownership.org/en/publications/building-an-auditable-record-of-beneficial-ownership/
https://www.openownership.org/en/publications/structured-and-interoperable-beneficial-ownership-data/operationalising-structured-beneficial-ownership-data/
https://www.openownership.org/en/implementation/
https://www.openownership.org/en/topics/beneficial-ownership-data-standard/
https://www.openownership.org/en/research/
https://www.openownership.org/en/technology/
https://www.openownership.org/en/technology/
https://www.openownership.org/en/about/what-we-do/
https://www.openownership.org/en/topics/beneficial-ownership-data-standard/
https://bods-data.openownership.org/
https://bods-data.openownership.org/
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Appendix
Open-source code and open data

Data

Transformed BODS 0.2 data

The following data have been transformed in line with version 0.2 of BODS.

Denmark CVR data https://bods-data.openownership.org/source/denmark/
Slovakia RPVS data https://bods-data.openownership.org/source/slovakia/
UK PSC Register data https://bods-data.openownership.org/source/UK_PSC/

Live analysis dashboards

To provide insights into these new sources and to judge the quality of the BO data published, Open Ownership devel-
Denmark CVR data dashboard https://deepnote.com/app/open-ownership/Denmark-CVR-dashboard-9c2835e6-cecb-4d70-9e6f-bde86f6dfdd7
Slovakia RPVS data dashboard https://deepnote.com/app/open-ownership/Slovakia-RPVS-dashboard-fb4b6afa-2b39-4261-baaf-887071a2d62d

UK PSC Register datadashboard  https:/deepnote.com/app/open-ownership/UK-PSC-dashboard-2a4e8e4e-492e-48cb-891c-34b1d852dbfd

Ingesting, mapping and transforming

As part of this work, the code for ingesting, mapping, and transforming BO data from Denmark, Slovakia, and the UK in
line with version 0.2 of BODS was also separated into different GitHub repositories:

— Ingester repositories contain code for adding discovered source records to Elasticsearch.
— Sources repositories contain code for reading/writing source records in Elasticsearch.

— Transformers repositories contain code for consuming new source records and transforming these to statements
produced in line with version 0.2 of BODS.

Denmark CVR Ingester https://github.com/openownership/register-ingester-dk

code
Sources https://github.com/openownership/register-sources-dk

Transformer  https:/github.com/openownership/register-transformer-dk

Slovakia RPVS Ingester https://github.com/openownership/register-sources-sk
code ]
Sources https:/github.com/openownership/register-transformer-sk

Transformer  https:/github.com/openownership/register-ingester-psc


https://bods-data.openownership.org/source/denmark/
https://bods-data.openownership.org/source/slovakia/
https://bods-data.openownership.org/source/UK_PSC/
https://www.openownership.org/en/publications/analysis-notebooks-and-dashboards-for-beneficial-ownership-data-standard-bods-data/
https://deepnote.com/app/open-ownership/Denmark-CVR-dashboard-9c2835e6-cecb-4d70-9e6f-bde86f6dfdd7
https://deepnote.com/app/open-ownership/Slovakia-RPVS-dashboard-fb4b6afa-2b39-4261-baaf-887071a2d62d
https://deepnote.com/app/open-ownership/UK-PSC-dashboard-2a4e8e4e-492e-48cb-891c-34b1d852dbfd
https://github.com/openownership/register-ingester-dk
https://github.com/openownership/register-sources-dk
https://github.com/openownership/register-transformer-dk
https://github.com/openownership/register-sources-sk
https://github.com/openownership/register-transformer-sk
https://github.com/openownership/register-ingester-psc

Page160f17 / Abiriefhistory of the Open Ownership Register O%

UK PSC Register Ingester https://github.com/openownership/register-ingester-psc
code ‘
Sources https://github.com/openownership/register-sources-psc

Transformer  https:/github.com/openownership/register-transformer-psc

Register codebase

Full code for the OO Register can be found at https://github.com/openownership/register.

Other related GitHub repositories include:

Read/write records in BODS version 0.2 format https://github.com/openownership/register-sources-bods
Python-only transformation of data into version 0.2 of BODS https://github.com/openownership/bodspipelines
without deduplication or reconciliation with OpenCorporates bulk

data

Ingester for OpenCorporates bulk data into Elasticsearch https://github.com/openownership/register-ingester-oc
OO Register ingestion and searching of OpenCorporates data https://github.com/openownership/register-sources-oc

Notebooks and code for analysing data published to BODS https://github.com/openownership/bodsanalysis


https://github.com/openownership/register-ingester-psc
https://github.com/openownership/register-sources-psc
https://github.com/openownership/register-transformer-psc
https://github.com/openownership/register
https://github.com/openownership/register-sources-bods
https://github.com/openownership/bodspipelines
https://github.com/openownership/register-ingester-oc
https://github.com/openownership/register-sources-oc
https://github.com/openownership/bodsanalysis

Thank you to everyone who has
worked on the OO Register

Chris Taggart Jiten Bhagat Bibiana Cristofol
Hera Hussain Tim Craft Josh Williams
Laurence Bascle Phil Thompson Nicolas Williams
Steve Day James Darling Victor Nitu

Ben Symonds Dominic Sayers Stephen Abbott Pugh



https://github.com/openownership/register/commits/master/?author=stevenday
https://github.com/openownership/register/commits?author=bensymonds
https://github.com/openownership/register/commits?author=jits
https://github.com/openownership/register/commits?author=timcraft
https://github.com/openownership/register/commits?author=PhilT
https://github.com/openownership/register/commits?author=james
https://github.com/openownership/register/commits?author=dominicsayers
https://github.com/openownership/register/commits?author=BibianaC
https://github.com/openownership/register/commits/master/?author=spacesnottabs
https://github.com/openownership/register/commits/master/?author=tiredpixel
https://github.com/openownership/register/commits/master/?author=StephenAbbott
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