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The Value of Open Data on Global Entities

OpenData.Org dataset Shared open identifiers
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Financial institutions
deploying agentic Al
across entity resolution
and due diligence
pipelines could unlock
2000% step-change
productivity gains
(McKinsey).

OpenData.Org's
structured identifiers and
metadata ground LLMs
in verified facts, so
that Al agents can reason
without hallucinations
and misattributions.

Open entity data closes the
loop on supply chain
and ESG reporting by
linking legal entities to their
physical locations, supplier
networks, and materials.
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Organizations collectively
spend billions cleaning
the same core entity data.
Pooling resources through
open data reduces

Authorized push payment
fraud surpassed $1 trillion
in 2023. Shared entity
resolution data helps
financial institutions

Privacy-first by
design, OpenData.Org
aligns fully with GDPR,
CCPA, and global privacy
regulations; and
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The Value of Open Data on Global Entities: The Top Use Cases

Organizations lose millions
to poor data quality. Entity
resolution and master
data management link
records, eliminate
duplicates, and create a
unified view for better
decision-making.

Grounding Al agents
in standardized entity data,
knowledge graphs, and
provenance tracking helps

to decrease hallucinations,
enhance accuracy and
retrieval, and augment
cross-domain intelligence.

Graph-based credit
models link corporate
entities and financial data
to hone risk assessments,
detect distress, inform
lending decisions, and
strengthen credit
monitoring across markets.

Enterprise intelligence
draws from public web
signals and alternative data
to detect mergers, product

launches, and strategic
shifts earlier than users
of traditional structured
datasets.
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Open data and Al streamline
trade compliance,
reduce onboarding costs,
improve cross-firm identity
checks, and accelerate fraud
detection through shared
entity graphs and
automated workflows.

Retrieval-augmented
generation combines
structured and unstructured
information with LLMs to
improve factual context-rich
responses, support real-time
entity resolution, and strengthen
analysis across risk domains.

Single-entity views limit
customer lifetime value.
Integrated entity graphs can
portray customers more fully,
surface growth potential,
prioritize opportunities, and
deepen long-term, profitable
customer relationships.

Choosing sites for retail
stores and warehouses
requires demographic,
mobility, and competitor
location data. Open datasets
reduce clustering and
sharpen infrastructure
and logistics decisions.
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Open entity graphs cut bank
costs, fine-tune capital
markets analysis, and
organize company
relationships for risk
detection, portfolio
screening, and regulatory
insight across open datasets.

Multiagent infrastructures integrate

entity graphs, agent-identity

frameworks, zero-trust identity and

access management architectures,

and interoperability protocols to —
buttress workflows and governance I
models for know-your- J
agent applications.

Environmental, social, and
governance reporting depends
on location-aware entity
graphs linking suppliers,

distributors, workers,
materials, and funding flows
to evaluate supply chain
performance.

Geospatial and economic data

N guide disaster planning,
recovery, and resource
L allocation. Open datasets
and Al models facilitate
cross-border coordination,
U governance, and resilient

development after crises.
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The Value of Open Data on Global Entities: Insights into Standing up New Open Data Projects

Open access to Successful open data

Clear mission,

foundational projects align incentives, defined scope, and
data accelerates reward contributions, strong leadership guide
innovation and balance cost and access, governance, attract

engage vendors, and favor
service-based models that
sustain quality, growth, and
broad participation.

contributors, and balance
public benefit with private
risk in open data and
software projects.

compounds the value
generated through
multistakeholder
open data initiatives.
Traceable data origins,
continual validation, active
oversight, and collaborative
curation maintain accuracy,
. as organizations prioritize
| data quality over

volume and share resources
to reinforce data reliability.

Adaptable
infrastructure, engaged
stewards, and user feedback
loops respond to evolving

Visible governance, active
user participation, flexible
contribution models, and
evolving legal safeguards drive
data quality, relevance, and
responsible growth in
large-scale open data projects.

data needs, balance access
levels, elevate quality, and
sustain trusted, scalable
data ecosystems.

New data project

Successful project teams
address risks early,
define access tiers, track
completeness and accuracy,
apply rigorous checks, and
keep contingency plans to
build trust and resilience.

Active community
engagement drives
1deas, speeds inventiveness,
builds consensus, and shapes

sustainable models, as open
dialogue and feedback guide
decisions and strengthen
collaboration.
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Open licensing supports
global data sharing and Al
training, lessens legal friction,
clarifies provenance, and lets
users combine datasets
freely across organizations
and use cases.

Successful minimum
viable products highlight
unique data, fill gaps across
silos, minimize technical
debt, attract collaborators,
and balance openness with
proprietary data for scalable
adoption.

) founders must think
— critically about how they
p— O want the data to be used.
— Licensing decisions

W demand scrutiny

of potential
downstream reuse.

Global equity in the benefits
of open data requires
expanding compute
access and capacity,
forming partnerships that
develop skills and talent, and
improving data stewardship.
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Foreword

The era of proprietary, siloed data is giving way to a new paradigm of “open
mutualization.” As the executive director of the Fintech Open Source Foundation
(FINOS), I have witnessed how open source collaboration can transform the
financial services industry. However, the report before you, The Value of Open
Data on Global Entities, illustrates that we are at the precipice of a much larger
shift—one that extends far beyond software to the very foundations of the
modern data-fueled, Al-supercharged global economy.

In financial services, the logic for open data is undeniable. The industry
spends billions collectively to clean and maintain the exact same core entity
data. By pooling resources to maintain a common “base layer” of high-quality
data, institutions can decrease onboarding and trade processing costs by an
estimated 10 percent. But the potential for this open global entity graph is not
merely operational; it is transformational.

But, as we move toward a future where agentic cross-firm workflows redefine
how business is conducted, this goes way beyond efficiency. For Al agents to
act autonomously and reliably, they must be grounded in facts. Without high-
quality, canonical reference data, large language models (LLMs) are prone to
hallucinations and misattributions.

By providing a structured, verified directory of over 324 million organizations
and 1.2 billion people, initiatives like OpenData.Org provide the “Rosetta
stone” needed for Al to reason accurately across global markets. Beyond that,
in an era where the very foundations of the “open web" are challenged by the
dynamics of training LLMs, the opportunity for openly licensed, high-quality,
mutually maintained datasets is simply incredible for every Al technology
provider and adopter.

This is an opportunity that radiates outward to every data-driven industry.

In retail and economic development, precisely geocoded spatial data allows
entrepreneurs to optimize locations and governments to close underserved
economic corridors. In cybersecurity, explicit mapping of domain and
infrastructure ownership allows operators to secure network structures against
upstream failures and hijacked assets. Even in the realm of environmental,
social, and governance (ESG) reporting and sustainability aligned investing,

this open dataset provides the missing link between entities and their physical
supply chains, enabling the transparency required for true sustainability.

| encourage you to explore the use cases and incentive models detailed in this
report. Whether you are training the next generation of Al models or seeking to
eliminate friction in global trade, the path forward is open. Together, we can turn
the world’s largest open entity graph into a catalyst for global innovation.

Gabriele Columbro
Executive Director, Fintech Open Source Foundation
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Executive summary

The time is ripe for breaking down data silos across organizations, industries,
and supply chains and pooling entity data. Multistakeholder collaborations can
provide the missing reference keyset for global entity resolution.

Open entity data project. By law, organizations must know whom they're
transacting with. To help resolve the identities of entities quickly, open data
projects like OpenData.Org's—a global entity graph—show the relationships
among millions of entities with standardized identifiers and data transparency.
This dataset draws from verified public sources, updates monthly, and offers
flexible access and usage to fuel data-driven innovation.

Resources needed for project success. To sustain data quality, accessibility,
coverage, fitness for purpose, and efficacy over time, such data projects
require structural, legal, and financial support for governance at scale. Here
BrightQuery has compiled an initial set of global entity data as a foundation
for multistakeholder cooperation, with Senzing as a resolution partner to link
records to real-world entities across systems.

An urgent need for open data. Open entity data helps to ground Al in
verified facts. Datasets like this one address steadily growing compliance costs
and give organizations a flexible and transparent alternative to proprietary
solutions. As a shared resource, open datasets reduce system lock-in, improve
interoperability, and steadily evolve through shared contributions across a
growing data ecosystem.

Strong use cases across verticals. Among the use cases for open entity
datasets are entity resolution and master data management, trade compliance,
know your customer and anti-money laundering checks, and anchoring Al
agents and Al models in facts for greater accuracy and speed in retrieval and
response. Others cover capital markets, business credit, customer relationship
management, supply chains and ESG reporting.

Cooperating on maintenance, competing on innovation. Entrepreneurs and
organizations can share the costs of maintaining nondifferentiating infrastructure,
which small and mid-sized businesses cannot build alone. Everyone gains stronger
capabilities, better compliance tools, and improved Al quality with minimal
duplicative efforts. Such “coopetition” pools resources, lowers data cleaning costs,
and fosters talent, invention, and broader economic growth.

Strategic insights and market demand signals. The organizations with the
most to gain from such open entity datasets are those seeking to lower the costs
and complexity of trade compliance, streamline client integrations and reduce
onboarding friction, build Al models on reliable reference data, and assess third-
party risk and preserve supply chain integrity.
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Mapping the world of entities

As early as the sixth century BCE, leaders have recognized the value of resolving the identities of people in economic
life. From the Roman Census and the Book of Han to the Domesday Book and parish registries under the Tudors, civic
administrations have sought to record who's who and who owns what in society." The need for fraud-proof scalable
solutions to entity resolution has only increased as local industrial economies have transitioned into globally digital
ones. The cost of detecting and deterring fraudulent activity has risen for nearly all financial institutions, with an
aggregate spend of $206.1 billion globally in 2023.2

The deeper problem is architectural. Early web pioneers and search engine architects organized information around
documents and their uniform resource locators, and they ranked web pages largely by popularity. For three decades, this
design choice—particularly its treating frequently linked pages as authoritative—has dictated information retrieval. Sir

Tim Berners-Lee has warned that this design rewards clickbait and viral spread over genuine user value.? LLMs are more
sophisticated expressions of the same mechanism. When a document refers to “ABC Inc.” or “John Smith,” LLMs resolve the
reference by a probabilistic guess from surrounding text, usually right for well-known entities and brittle for most of the rest.

The building blocks of information are not documents but entities: organizations, people, places, governments, products,

and the Al agents now acting on their behalf. Just as atoms constitute matter, entities compose information, and so a
reliable foundational layer must begin there (Table 1).

Table 1: The foundational layer of information

THE DOCUMENT WEB (LOCATORS PLUS RANKINGS) THE ENTITY WEB (KNOWLEDGE GRAPHS)
Its unit of truth Document container (webpage, PDF, post, etc.) Fact/relationship (subject-predicate-object)
How users find it Uniform resource locator (URL) Uniform resource identifier (URI)
?{E\/Sh\iatliunedicates Popularity (number of pages linking to it) Consensus and provenance (verifiable lineage)
How Al reads it Probabilistic guessing (Al predicts words) Deterministic logic (Al follows exact paths)
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Collaborating globally on an open entity dataset is a ripe opportunity for those
developing open source solutions to such business challenges. Building out
the open entity graph available at OpenData.Org is a prime example. It serves
as a worldwide directory of organizations, locations, addresses, and people—
the main pillars of the economy (Figure 1)—each with a unique identifier

and transparent metadata, including schema, field descriptions, structural
information, and data definitions.*

The graph covers 324 million entities in 222 countries and territories around the
globe, not just in the United States (Figure 2, next page).° The project started as
an open data initiative of BrightQuery, a Delaware corporation founded by its
chief executive officer, Dr. Jose M. Plehn, who envisioned OpenData.Org as “an
open source data alternative to proprietary ID systems from credit bureaus and
similar vendors of firmographic and business entity data and offering the legal
view and the business view of an entity.”

Figure 1: Main pillars of the economy in open entity graphs
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Figure 2: Global distribution of organizations by country

The open entity graph covers 324 million entities in 222 countries and territories around the world.
Logarithmic scaling improves visibility across highly uneven distributions.
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An innovation-ready open entity dataset

Open data assets that help to identify entities—such as Global Legal Entity Identifiers, OpenData.Org, and
OpenSanctions—all help individuals and organizations to determine whether an entity is who or what it claims to be.

For example, the OpenData.Org dataset complements securities master and pricing services as well as commercially
available sets of reference data and data on privately held companies so that it includes the vast majority of the core
entities that financial institutions care about. Under the leadership of Dr. Plehn, whom gold members of FINOS elected to
serve as their representative on the governing board, BrightQuery has curated an initial entity dataset to high standards
with the following features.

100,000+ verified public sources over time: Thus far, the data comes from over 83,800 US government offices, over
32,300 US local jurisdictions, 23 US federal agencies, 51 US Secretary of State offices, and 28 Canadian agencies and
registries, not from scraping private or proprietary data.” For greater data accuracy, the project sources entity data
primarily from open government repositories.

Continuous coverage, monthly updates: The dataset covers 2017 to the present, with most data extending back to 2010,
and with most data updated monthly compared with the US Census Bureau’s Economic Census every five years.®

Privacy compliance: The dataset, data gathering methods, and data management practices fully align with General
Data Protection Regulation (GDPR), California Consumer Privacy Act (CCPA), and global privacy regulations; and
governance processes honor requests to be forgotten under such “right to erasure” and “right to delete” provisions.’
Since the data comes primarily from government sources, companies rarely reach out to delete or erase their data.

Optimal balance of privacy and utility: To protect the privacy and safety of persons and still provide organizations
with a useful geographic context, the dataset includes only their country and state or province information, not their zip
codes nor street addresses.

Privacy by reference, not exposure: A shared entity layer can shrink the circulation of sensitive personal data rather
than expand it. Today, organizations store and exchange personally identifiable information largely to verify identity. If
each entity carried a persistent, nonreversible public identifier, functioning much like a cryptographic hash, then a bank,
hospital, employer, or counterparty could confirm whom they were dealing with by reference to that identifier, without
storing or transmitting the underlying data that could leak in every breach. Layered with tokenization of data and selective
disclosure, such a system would be a privacy contraction, not an expansion.'®
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Al-native and developer-first product: OpenData.Org set the data up to
supply Al workflows, applications, and chatbots with context-rich data. “The
original impetus of this project was the hallucinations, the misattributions,
we were observing in conversational LLMs,” said Dr. Plehn.'” OpenData.Org's
structured identifiers and metadata help Al systems to distinguish between
entities with similar names. Each identifier is built to three standards:

° uniqueness, so that no two entities share one;
* persistence, so that it survives renaming, restructuring, or relocation; and

* resolvability, so that it retrieves the associated record.

Such identifiers create reliable links among people, organizations, and works, so
that conversational LLMs like ChatGPT by OpenAl, Gemini by Google, and Claude
by Anthropic can resolve entities more accurately in their responses. “Helping to
eliminate hallucinations is a big motivation and a big benefit of this initiative,” Dr.
Plehn said. “We want Al grounded in facts.”

Flexible data delivery with quarterly updates: Users can choose bulk file
transfer protocol (FTP) downloads available in JavaScript object notation (JSON),
Senzing, and other formats; model context protocol (MCP) servers; or application
programming interface (API) integration; and eventually software development
kits (SDKs)."> With Senzing’s collection of relatable data (CORD) structure, users
can easily match records; and data contributors will have access to real-time APIs
and MCP servers to search programmatically using natural language.'®

Open and premium data: The project is an “open core data play,” in that it has
an open data core, and then BrightQuery and other contributing members can
sell premium data separately on top of it. (See the appendix for details.)

BrightQuery has made its data available through Google Cloud Platform and
Amazon Web Services. It looks to keep the dataset production ready, and so it has
adapted its data architecture carefully to maintain flexibility without introducing
disruptive, breaking changes. It also looks to mimic the templates, formats,
processes, and other aspects of user engagement within the Linux Foundation
ecosystem so that those familiar with those artifacts will feel right at home.

Figure 3: OpenData.Org coverage of US entities

OpenData.Org's open entity dataset, for example,
covers these five pillars of the US economy.

85.8

million

Organizations

344.9

million

Locations

45.4

million

Addresses

Source of data: “US coverage,” BrightQuery documentation,
as of 1 May 2026, https://docs.brightquery.com/dashboard.
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Anurgent need for open entity data

The record-breaking adoption of artificial intelligence, combined with the

rising costs of complying with global financial regulations and the high costs of
switching proprietary compliance solutions, underscores the urgency around
standing up an open entity data project along the lines of other open data
projects in the Linux Foundation’s constellation of open assets.' The data
available at OpenData.Org, for example, addresses these three issues head-on.

Figure 4: OpenData.Org coverage of US companies

The OpenData.Org dataset covers approximately 12,000 times more private companies (represented by the grid)
than are listed publicly with tickers on US exchanges, represented by the orange square below.

Public companies are a small fraction
of the overall business universe.

Source of data: “Record Counts,” BrightQuery Documentation, as of 1 May 2026, https://docs.brightquery.com/record_counts.
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Algrounding

According to Linux Foundation CEO Jim Zemlin, “Open data serves as the
essential bedrock for the next generation of agentic Al, providing the high-
quality grounding necessary to train LLMs and eliminate hallucinations during
inference. Open entity data will enable precise, real-time business entity queries
across standardized datasets, accelerating the development of trustworthy and
autonomous cross-firm workflows.”"

In the World Bank's view, data aggregators, redistributors, and Al developers
must adopt and apply common metadata standards, “prioritize authoritative
sources, respect licenses and interpretive guidance, and anchor all Al outputs
in canonical data with strong provenance safeguards” and traceable, auditable
controls for risk management, regulatory compliance, and responsible Al.'®

With such a layer of authoritative entity data, Al agents can retrieve accurate
information quickly across systems within and outside an organization. The
rigorous application of entity data standards increases the interoperability

of agentic Al applications and autonomous agent workflows. BrightQuery
believes that the network effects of data contributions from individuals and
organizations across the ecosystem will continuously elevate data quality. Dr.
Plehn expects the dataset to keep pace with the global economy as its catalog of
reference identifiers and data sources grows.

“Open assets compress the capital
requirements of developing Al tools,
but they do not eliminate execution
asymmetries.”

Open assets compress the capital requirements of developing Al tools, but
they do not eliminate execution asymmetries. Prem Ramaswami, head of Data
Commons, an open data initiative of Google that aggregates and makes public
statistical macro data easily accessible, believes that an LLM plus a knowledge
graph is greater than either of them individually. “If we can ground an LLM
with the information in a knowledge graph—even if it's only one percent of
the information in the world—then the LLM can infer the gaps to help us make
better decisions,” he said."”

Compliance costs

Complying with know-your-customer (KYC), know-your-bank or business (KYB),
and anti-money laundering (AML) regulations is critical. According to LexisNexis
Risk Solutions, the costs of doing so have risen for nearly all financial institutions:
in Europe, the Middle East, and Africa, organizations have spent $85 billion,
compared to $61 billion spent in Canada and the United States, $45 billion in the
Asia-Pacific, and $15 billion in Latin America.'®
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Opaque boxes and system lock-in

To get this degree of global entity resolution, organizations have
typically subscribed to proprietary data feeds or accessed them via
analytics platforms under the proprietor’s terms of use or service
level agreement (SLA), which tend to limit what organizations can
do.” Some companies need a dataset that's more extensible,
more modular, and more usable across their businesses without
having to negotiate with the proprietor every time they use it
elsewhere. Open licenses for data such as the Community Data
License Agreement Permissive 2.0 (CDLA Permissive 2.0) give data
adopters greater freedom to use the data and assurance that the
data will remain open.?°

Those subscription services also tend to limit what organizations
can see, usually through tools or APIs. Data is in an opaque box.
Users cannot see the changes in the database. Rather, they see only
what the vendor is delivering at any point in time, usually based

on an APl query. With OpenData.Org data, for example, users can
actually do a differential and see the changes in the dataset over
time. Equally important, such open projects have clear participatory
processes for making and implementing such changes.

Finally, these companies combine unique datasets such as
firmographics, credit histories, and compliance records with
persistent identifiers and then embed their workflows into their
subscribers’ customer relationship management (CRM) and
enterprise resource planning (ERP) systems. But, unlike
OpenData.Org’s, their data schemas are not portable. (See Figure
5 for OpenData.Org's schema). Once integrated, the data becomes
part of operations, and so switching data services disrupts
operations. The contractual commitments are hard to exit. SLAs
stabilize dependency and raise migration risk, and the network
effects of many users turn proprietary data schema into

de facto standards.?'

“It's a really, really ripe time to look at alternate methods of collecting and
publishing economic data,” said Joel Gurin, president and founder of the Center
for Open Data Exchange (CODE) and author of the seminal text, Open Data
Now. “For obvious reasons, people across the spectrum are asking, ‘Can we find
alternatives to conventional federal data collections?’ The degree to which open
data projects can do that to a high standard would be very valuable.”?

Figure 5: Open data schema and linkages

Organizations

An organization is a collection of legal
entities (parent, child entities), locations
(offices, stores), and people
(executives, directors).

4

People Locations
A person is anyone with control over A location is a physical address
the organization (legal view) and anyone | * > associated with an organization

linked to it (business view). and potentially used for legal
or business purposes

3

Addresses

An address is a specific commercial
or residential building location including
street number, street name, and optional

unit, used for mail delivery.

Source: “Open data schema and linkages,” OpenData.Org, as of 7 May 2026,
https://opendata.org/; “Universe data relationship,” BrightQuery, as of 7 May 2026,
https://docs.brightquery.com/universe_data_relationship_schema. Used with permission.
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The forces behind the open data project

No open data project forms in a vacuum. For OpenData.Org, BrightQuery is the
initial steward and provider of the dataset, which reflects BrightQuery's efforts
to cover private companies as well as publicly held ones around the world.
BrightQuery is also the lead government partner on the US National Secure
Data Service Demonstration (NSDS-D) under the National Center for Science and
Engineering Statistics and a primary supplier of government data for leading

Al companies.? The company serves on the board of the Al Alliance and is a
member of the Enterprise Data Management Council, Al Infrastructure Alliance
Foundation, and Overture Maps.

BrightQuery and its collaborators propose to house this work in a neutral,
independently governed body. To preserve that neutrality, BrightQuery plans
to contribute its directories of organizations, people, and places, along with

the validated relationships among them, as fully open source under permissive
licensing and without any special governance rights for itself, to a neutral entity.

Senzing is the project’s entity resolution partner. Senzing helps data platforms
to determine when different records refer to the same real-world entity (i.e.,

a person, company, address, or other object) and then to link or merge those
records correctly.*

To meet the pressing demand for entity data in grounding Al and controlling
compliance costs with greater transparency and flexibility, the project needs

a neutral home, open governance, world-class participants, and a 501(c)
designation and structure. Dr. Plehn put it best in his open data manifesto: “The
foundational layer of human and machine knowledge should not be owned. It
should be open, governed in the public interest, and built by the institutions
whose decisions depend on it."?*

Use cases for open entity data

According to Dr. Plehn, the strongest initial use cases span four verticals—entity
resolution and identification, capital markets, business credit, and sales and
marketing—and Al model training cuts across them.?®

Entity resolution and master data management

When it comes to money and other valuables like data and intellectual property,
entities must know which other entities they are dealing with. Gartner estimated
that organizations lose $12.9 million per year because of poor data quality,
including duplicate records, inaccuracies, and inconsistencies that compliance
teams must remediate.?” “Not accurately knowing who is who in your decision-
making comes at a high cost,” said Jeff Jonas, founder, CEO, and chief scientist

of Senzing.?® He pointed to the Paycheck Protection Program (PPP): evidence
showed that some people received multiple payouts totaling $4 billion because
of incomplete controls for detecting duplicates and mismatches between PPP
application data and federal databases.?*
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Open entity graphs help to mitigate these issues by modeling entities and
relationships explicitly and linking records from multiple sources through

entity resolution workflows (Figure 6).>° Such an approach reduces manual
cleanup, aligns systems, and maintains a “single source of truth” for people and
organizations, and that’s what master data management (MDM) aims to achieve.®'

Figure 6: From silos to insights

Silos of unresolved entity data

“This project is essentially creating a Rosetta stone for entity resolution,” said
Isio Nelson, managing director of research, fraud, and thought leadership at
the ProSight Financial Association. “If an institution has data silos, then it can
bring in an entity identifier from one of its datasets and find the entity in its
other datasets, link them together, and see everything it knows about each
organization and individual. From there, leaders can see more clearly what they
need to increase their productivity and to innovate.”?
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Trade compliance, know your customer,
and anti-money laundering

Complying with KYC, KYB, and AML regulations is critical as well. The McKinsey
Global Institute estimated that resolving identity digitally while registering
customers could decrease onboarding costs by up to 90 percent and payroll
fraud by $1.6 trillion worldwide.?

Open data can help. For example, Companies House, the government agency
responsible for maintaining a public registry of companies in the United
Kingdom, launched its open data portal in 2015 “to improve corporate
transparency.”** Research has shown that the estimated total value of the
registry to businesses under AML regulations was between £170 million to £460
million per year; and to law enforcement users, it generated about £2,600 per
user each year.>® In 2024, users accessed the registry 16.5 billion times, and the
industry value of the open data ranged between £1 billion to £3 billion.>®

By deploying agentic Al to aid human case handlers and investigators of potential
financial crimes, financial institutions have already realized significant gains
(15-20%) in productivity, according to McKinsey & Company. If they deployed

a “digital factory,” where Al agents collaborated across due diligence pipelines
including entity resolution, and human supervisors handled exceptions, then they
could unlock step-change productivity gains (200-2000%).>”

The next frontier will be cross-firm workflows, where Al agents will assist in
buying and selling securities or negotiating on a request for quote (RFQ) or a
request for information (RFI). The identity of agents would be a critical element
for regulated workflows, recorded conversations, reports to regulators, and

so forth.*® “In a digital economy increasingly shaped by automation and Al,
reliable and traceable entity data is essential,” wrote Zornitsa Manolova,

head of Data Quality Management and Data Science at the Global Legal Entity
Identifier Foundation (GLEIF).>°

Table 2: Al agent driven workflows

Al-DRIVEN WORKFLOW

PROCESS HUMAN WORKFLOW (TODAY)
(TOMORROW)
Payment Manual Initiation, compliance Smart contract and unified
checks, routing via automated ! )
across ) ) ledger processing, Al compliance
" clearing house/ real-time gross . .
firms e and routing, atomic settlement
settlement, and reconciliation
Financial ) ) Automated pre-trade risk, smart
Order placement, affirmation, } :
trade ; routing, and instant post-trade
clearing, settlement, .
across o workflows with distributed
) reconciliation
firms ledger technology

The faster financial institutions and other global corporations can identify

fraud together, the faster they can stop it and prevent losses. For example, the
consumer reporting agency Experian estimated that, to reduce authorized push
payment fraud, which surpassed $1 trillion in 2023, the global finance industry
could leverage transactional and open entity resolution data to expedite how
their financial systems verified payee identities and detected mule accounts and
behavioral anomalies across institutions.*

Commercial implementations like the AWS Entity Resolution with Amazon
Neptune Analytics show how investigators can transform standardized and
matched customer and transaction data into graph structures so that they
can traverse relationships and spot patterns indicative of fraud like “card not
present” more efficiently than relational methods.*' Platforms like the Poland-
based company DataWalk SA likewise illustrate how unified knowledge graphs
merge otherwise siloed internal and external structured and unstructured
data into 360-degree views of entities that facilitate AML, fraud triage, and
regulatory reporting.*
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In the open domain, the Enterprise Data Management Council used global legal
entity reference data to develop a prototype of an AML knowledge graph that
improved the effectiveness of its AML and KYC processes, decreased the cost
of manual work, and increased detection accuracy—all by connecting entities
across datasets.** For example, with OpenData.Org data, users can customize
knowledge graphs for their compliance needs. Innovators are also using
transformers to sharpen entity resolution further.**

Capital markets

An open global entity knowledge graph could help banks cut operational costs.
For example, according to McKinsey & Company, if banks adopted legal entity
identifiers, then they could decrease the costs of processing trades by at least
10 percent. That translates into an annual savings of over $150 million in the
investment banking industry and $500 million for banks issuing letters of credit
to finance trade.*®

Capital markets participants can use open business entity graphs to organize
public and private company data in structured, interconnected representations
that help them detect anomalies, enhance their competitive analyses, and
hone their investment and risk management strategies. Unlike tabular
datasets, such graphs model the companies, their financials, ownership
hierarchies, and relationships so that firms can do deeper analytics.

Consider the CompanyKG dataset, an open, large-scale heterogeneous

graph of over 1.169 million real-world companies and 50.8 million weighted
intercompany relationships published under an MIT license by researchers in
Sweden.“® Its users can more easily quantify the similarities and risks of a set

of competitors and can screen portfolios in investment workflows.*” Another
open resource, FinReflectKG, offers a financial knowledge graph extracted

from US SEC 10-K filings for S&P 100 companies, with structured triplets linking
entities, relationships, and temporal facts for tracing risk exposures or detecting
abnormal patterns in financial disclosures.*®

In the broader open data domain, Wikidata's knowledge graph includes 120.7
million entities and their attributes under a public domain dedication (CCO 1.0
Universal), so that analysts can enrich firmographics with consistent identifiers
and linkages to external datasets such as sector codes or geolocations.* Beyond
static graph representations, implementations like Agentic GraphRAG combine
structured entity relationships with unstructured filings (e.g., 10-K documents).>°
Along with an open entity dataset, these help capital markets analysts to answer
complex questions about regulatory risks, supply chain dependencies, and
counterparty exposures in the S&P 100 and to fuel their investment dashboards
and anomaly scoring models without proprietary licensing constraints.

Agents and Al model training

“After many years of encouraging collaboration among diverse groups of
humans to build federated cloud and data management systems, we're now
bringing Al systems to the stakeholders' table,” wrote Heidi Picher Dempsey,
US research director of Red Hat LLC, in her article on what scientists and
practitioners have learned from such collaborations as the Mass Open Cloud
and the Large Hadron Collider.”" Modern Al systems rely on high-quality data
to reason reliably and interoperate globally. These use cases illustrate how
layered architectures—spanning entity data sources, extraction frameworks,
entity resolution, knowledge graphs, provenance tracking, Al models, and agent
infrastructure—promote trustworthy, auditable, and adaptive intelligence for
analytical and operational workflows.

Trusted Al grounding with canonical reference data. To reduce hallucinations
and improve factual accuracy of results, developers must ground Al systems in
reliable knowledge.>? Without such grounding, an LLM might guess whether two
names refer to the same entity in generating an answer. With grounding, the
model can retrieve the authoritative entity record and relationships, as when a
bank’s Al compliance assistant gets verified records from sources such as Office
of Foreign Assets Control sanctions lists or the Financial Crimes Enforcement
Network database, before generating an answer.
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If a company stores its product names, components, firmware versions,

and documentation in structured repositories such as product catalogs and
engineering knowledge bases, then it can ground an Al service agent with those
canonical product entities and documentation graphs and enhance the accuracy,
utility, and customer experience of those agents.>*

Retrieval-augmented generation (RAG). RAG is another well studied
architectural pattern that couples structured external knowledge with LLMs to
deliver more fact-based, context-aware responses.>* For example, BrightQuery
has developed what it calls an “agentic hybrid RAG factual Al platform” that fuses
structured and unstructured information and then applies Al models to interpret
relationships among entities, detect anomalies, and generate insights that
inform decision-making in business and government domains.>> The platform
uses RAG techniques alongside agent-based workflows, and its architecture is
modular and open source so that it can scale and adapt across industries. With
MCP server access to the entity graph, Al agents can resolve entities in real time
and reduce hallucinations.

The platform operates by ingesting and aligning diverse datasets in a unified
framework. In capital markets, it blends financial filings with real-time news

and opinions to assist forecasters, risk analysts, and compliance officers. In
government settings, it merges economic data with public sentiment to inform
policy analyses and national security decisions. It delivers several clear benefits to
users: higher quality decisions through deeper context and corroborated insights,
accelerated analysis across complex data environments, and increased trust
through systematic bias reduction. The platform'’s flexible design accommodates
evolving data needs as it maintains consistent performance across sectors.

Standardized entities with global coverage for Al agents. To coordinate
reasoning across services and workflows around the world, Al agents depend on
consistent semantic representations of entities. Knowledge graphs are a formal
model for encoding entities and relationships as structured semantic triples—
the basic unit of knowledge representation—so that they can share semantics
and reasoning across tools and services.® According to the Boston Consulting
Group, Al agents could boost banks' profitability by 30 percent and reduce costs
by up to 40 percent by 2030.°’
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Data hygiene network effects with ecosystem contributions. Clean, standardized
entity data improves Al performance and the reliability of automated decisions.
Organizations apply entity resolution and knowledge graphs to remove
duplicates, link records about the same real-world entities, and structure
relationships. When members of an ecosystem contribute new records and
make corrections, they cultivate the dataset over time, and these network
effects strengthen training data and downstream Al applications.>®

Governance, risk, and compliance controls that are traceable

and auditable. For trustworthiness, Al models must trace every data
transformation, and Al agents must perform as well as or better than human
beings against benchmarks.>® Data provenance and lineage systems document
the origins of and changes to data so that stakeholders can audit, verify
compliance, and reproduce insights as entity data flows from source through
resolution and inference pipelines.®°

Efficient retrieval of information with authoritative entity resolution.
Knowledge graphs unify structured representations of entities and their
semantic relationships. When developers feed these graphs such resolved,
canonical entity identities, the graphs can do precise contextual retrieval and
rich reasoning over relationships, thereby improving the efficiency of searches
and the extraction of insights.®’

Adaptive and emerging use cases such as know your agent. Advanced
multiagent infrastructures integrate canonical entity representations with
agent-identity frameworks, zero-trust agentic identity and access management
architectures, and interoperability protocols such as layered orchestration for
knowledgeful agents (LOKA), Agent2Agent, and MCP. With these technologies
and knowledge-graph memory layers, interoperable Al agents could
authenticate identity, discover tools, coordinate actions, and reason over
structured entities to shore up adaptive workflows and governance models for
emerging use cases such as know your agent (KYA).

“A lot of people who create Al agents don't necessarily want them to be known
as agents. Other LLM creators have scraped different sites, and they purposely
obfuscated where the traffic was coming from,” said Ramaswami of Google's
Data Commons. He described how website owners with large numbers of web
pages get a huge charge in one random month because “they’re getting hit

by all these IP addresses from a certain country or a certain LLM creator,” he
said. “l would not be surprised if the creators of those agents designed them to
masquerade as humans."?

Business credit

On the business credit side, graph-based methodologies like AWS Labs'
SageMaker credit scoring tool (Apache 2.0 license) show how linking entities via
corporate network graphs constructed from SEC 10-K/Q filings with financial
ratios can enhance predictive credit rating models.®® Open entity datasets such
as OpenData.Org's supply foundational attributes like incorporation details
and director information that users can link to credit monitoring workflows and
detect early signs of distress or fraud across related businesses.®*

According to Isio Nelson, Prosight’s members—Ilargely banks, credit unions, and
financial services professionals—want “better information on the companies
they serve or want to serve so that they can do their jobs better, expand their
existing relationships, understand the risk of their existing portfolios better,
and put their resources in the right places.”®> By combining open knowledge
graph datasets, open graph databases, and open Al techniques, these
implementations illustrate how open business entity graphs can strengthen
capital raising assessments, risk management, and real-time credit risk
monitoring in both public markets and private credit environments.®®
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Sales, marketing, and customer Figure 7: Companies with full-time employees are growing
relationship management

Researchers found that financial institutions often relied on single-
entity data to calculate customer lifetime value (CLV). If they used
open banking data and analyzed customers’ cross-firm behavior,
then they could develop customer-centric strategies that boosted
per-customer profitability, nurtured long-term relationships, and
ultimately increased CLV by over 20 percent.®’

An analysis of ~8 million US small businesses showed growth in revenue (6.43%),
payroll (6.24%), and employment (0.64%).

$25

—

Nelson of Prosight said that, with all the other data the project $20
is attaching to entities, plus the lineage and the usage rights
of the data, “it might help organizations to backfill some of
their customer records so that they can better understand the
customers they already have.” For example, “How many of our

$15

current customers own a small business or are a principal at a
commercial entity? Are they sole proprietorships? Businesses with
employees? What are their cash flows?” Such data would help to
prioritize opportunities, Nelson said. “Of these customers, these
are the top ten with the highest growth profiles. Or these are the
underperforming accounts with the most potential.”®®

Trillions (USD)

$10

$5

By combining entity resolution, relationships, and risk indicators

from open data sources into an integrated graph, sales and

marketing teams can augment customer profiles and uncover $0
golden opportunities or risks before they reach out to prospects. 24Q1 24Q2 24Q3 24Q4 25Q1 25Q2 25Q3 25Q4
For instance, organizations could combine the OpenData.Org
dataset with the Wikidata knowledge graph—a collaboratively
curated global graph of entities (public domain CCO license)—
as a starting dataset of companies, individuals, and attributes
that they could query via SPARQL to enrich and segment their Source of data: BrightQuery Inc. and ProSight Financial Association, “Companies with
prospect records.®® Likewise, they could add sanctions and risk- full-time employment,” BrightQuery-ProSight Economic Analysis Report, as of 1 Jan. 2026,
related data from OpenSanctions and filter out high-risk or https://docs.brightquery.com/bq-prosight-economic-analysis-report.
compliance-sensitive targets.”®

- Revenue Total payroll Gross profit
— Operating income = Netincome
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Figure 8: Tracking formations and dissolutions
of legal entities, United States
Sales representatives could analyze new business formation by zip code or

building address within their territories. The green line indicates new business
formations, and the red line indicates dissolutions.
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Source of data: BrightQuery Inc. and ProSight Financial Association, “Annual legal entity
new formations and dissolutions,” BrightQuery-ProSight Economic Analysis Report, as of 1
Jan. 2026, https://docs.brightquery.com/bq-prosight-economic-analysis-report.

“Platform users could
personalize outreach campaigns
to no- or low-risk prospects.”

Open graph databases such as TerminusDB and JanusGraph give
users practical ways to store and query these integrated entity
graphs so that they can discover secondary contacts, common
affiliations, or shared risk factors among corporate networks.”'
For example, a marketing analytics platform built on these
technologies could fuse Wikidata identifiers, OpenSanctions risk
flags, BrightQuery unique entity IDs, and customer IDs from a
company’s CRM system to get a risk-aware 360 degree view of
prospects. Platform users could personalize outreach campaigns
to no- or low-risk prospects.’?

These open knowledge graph architectures also backstop
federated Al workflows—via natural language query layers or
embedding models, for instance—so that sales teams could
ask high-level questions (e.g., “show all contacts connected to
industry X who are not on any sanctions lists”) and gain insights
into campaign segmentation and compliance.”®

THE VALUE OF OPEN DATA ON GLOBAL ENTITIES | 23


https://docs.brightquery.com/bq-prosight-economic-analysis-report

Supply chains and ESG reporting

One of the biggest missing pieces of any kind of environmental, social,

and governance (ESG) effort is location. “You're trying to put together this
knowledge graph of the relationship among these entities, their suppliers,

their distributors, the people who work for them, and the location of their
materials,” all to understand how the resulting supply chain affects the
environmental landscape.” This open data project is one way to bring all those
pieces of information together. “That's really powerful,” said Dr. Amy Rose, chief
technology officer of the Overture Maps Foundation, “a collaborative open
data initiative launched in 2022 and led by software developers, data experts,
cartographic engineers, and product managers from dozens of Overture Maps
Foundation member companies.”’® “Anything having to do with supply chains is
a huge one,” she said.”

“To analyze a company'’s performance across ESG factors, investors first need
to unambiguously identify the entity in question,” wrote Richard Robinson,
chief strategist, open data and standards at Bloomberg LP.”” That may require
reconciling and mapping the different identifiers used to track a single legal
entity, and that's what open data standards such as LEl and FIGI and the

open entity graph of OpenData.Org help to do. Otherwise, analyzing the ESG
performance of a specific entity over time “can be exceedingly challenging for
investors or regulators.”’®

Enterprise intelligence

Deriving enterprise intelligence from public web signals and alternative data was
another theme.” Analysts can infer strategic developments—such as mergers,
product launches, or shifts in corporate direction—by examining patterns in
publicly available web data such as Common Crawl's.®° For example, changes in
website content, job postings, patent filings, or corporate announcements can
reveal early signals of acquisitions or new initiatives.®’ From automotive and
financial sector analyses to pharmaceutical pricing, different industries have
tested such approaches. This type of web-derived intelligence complements

or sometimes outpaces traditional structured business datasets because web
signals often appear earlier and in greater detail.

Location of retail outlets and warehouses

For bricks-and-mortar retail stores and franchises, location is everything.
Pinpointing the optimal spot requires data on the demographic density and
median household income of the target audience during hours of business,
walkability or drivability score, and data on complementary and competitive
businesses nearby.

“Let’s say I'm opening a pizza franchise. I'm trying to figure out where | should
locate it. To do that, | need answers to, ‘Where are all the other pizza serving
places?’ and ‘What are the demographics of the area I'm targeting?’ | can

get demographic data for free from the US Census. But where do | get the
locations of all the other pizza joints?” asked Ramaswami of Data Commons.®?
Without that information, an entrepreneur will likely open the new pizza joint
near existing pizza joints. “That's why we get four gas stations next to each
other,” he said.®

Web standards pioneer Dr. Ramanathan V. Guha described a similar challenge:
the nonprofit Feeding America collects excess stock from supermarkets and
redistributes it to its network of food pantries. “It runs the back end of roughly
half the food pantries in this country,” Dr. Guha said.®* To determine where to
locate its warehouses, it needed data on transportation systems and trends in
levels of poverty and population across its country-wide network.

They see an opportunity to make much better decisions using open datasets like

OpenData.Org's: “With more open data, we'll create more efficient systems, and
those more efficient systems will help us all in the long run,” said Ramaswami.®®
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Disaster risk management and economic development precision as conditions change.®” After natural disasters or wars, communities

Dr. Rose of Overture Maps described how the combination of geospatial and could explore not simply how to recover but how to leverage the relationships
economic development data could help to identify overserved and underserved among their industries and locations to mitigate risks, allocate public resources
corridors.?® Governments could use data and Al not only in drafting and deploying more consequentially, form more effective public-private partnerships, and close
disaster risk management and response plans but in adjusting them with economic deficits. See Figure 9 for an example from Addresscloud.

Figure 9: The Addresscloud Risk platform showing fire accumulation blocks based on Overture Maps data
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Source: “How Addresscloud Scaled Geospatial Risk Analysis with GERS,” Case Study, Overture Maps Foundation, 10 Sep. 2024,
https://overturemaps.org/case-study/2024/how-addresscloud-scaled-geospatial-risk-analysis-with-gers/. Used with Addresscloud’s permission.
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“What we see very valuable is cross border problem solving,” said Anusha Dandapani, chief of the Al Hub of the United
Nations International Computing Centre (UNICC). “Sharing open datasets makes our interoperability very easy and
strengthens our governance to start with. But we don’t need more open data or more knowledge graphs per se. We need
open data and open Al models.” She explained, “Open data plus open models will have a multiplier effect in cross border
capacity building, especially in the Global South, if we consider them together in government and public sector contexts, if
the open data propagates proportionally, and if we have clear policies for using and reusing sovereign datasets.”®®

Reasons for participating in the project

Individuals and organizations have several reasons for using and contributing to open data projects new to the Linux
Foundation. “In capitalism, information is supposed to be free and moving without any form of friction,” said Ramaswami
of Data Commons. “Information is supposed to be what creates the most free markets. But we know that's not the case.”

Ramaswami pointed to the advantages that come with an organization’s scale, size, and ability to pay, and the cost barriers to
small businesses, startups, and entrepreneurs. “To some extent, this open data project evens the playing field, capitalistically
speaking,” he said. “It also opens up opportunities for businesses that probably couldn’t flourish yesterday.”’

Stronger organizational capabilities

“In financial services—and | think it’s very similar in other sectors—people want to engage with an initiative because it's
transformational, it's strategic, or it's lowering costs,” said Jane Gavronsky, chief operating officer of the FINOS, which
promotes open innovation among its members and users in the financial services industry across 50 projects and
working groups.®®

Maintaining large high-quality datasets and a robust data infrastructure can weigh down small and midsized
organizations. Participating in the OpenData.Org project, for example, could help ambitious midmarket and smaller
organizations such as community banks to advance their data practices, access high-quality datasets, leverage the fire
power of collaboration, and engage with regulators, especially in jurisdictions where the public sector views open data
and open government initiatives quite favorably. To the extent that the project can work with global regulators, those
regulators would also benefit from this type of dataset.
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Positive financial impact

To contribute to projects like this one, organizations need to see a lot of potential
for revenues or savings. “Data in general hits both of those quite strongly, but
the messaging must clarify whether it's operational or transformational or
both,” Gavronsky said. “The target audience for this project are the people who
understand that open collaboration is good, the product is useful to them, and
they're going to use it, contribute to it, and proselytize others. That's what FINOS
does. We help to build community.”!

Greater access

“In the nonprofit context, people don't generally have access to enterprise
grade entity resolution software, and nobody has much of a budget to

run technical infrastructure,” said Friedrich Lindenberg, founder of the
OpenSanctions project, an “international database of persons and companies
of political, criminal, or economic interest.””> He sees the OpenData.Org project
as a resource for the academic and civil society space, where people want to do
more with the useful data they collect but have few resources to do so. “Much
of the data world is massively feudal, with fiefdoms of data, each with its own
way of naming things. Now anyone with a CRM can use OpenData.Org for
enrichment. Companies, startups, and firms with smaller budgets can make
great use of this open dataset,” he said.

Greater economic growth

Studies have shown that open and spatial data deliver large but underrealized
economic value: the consultancy Lateral Economics estimated that G20
countries could gain about $2.6 trillion annually from open data, while the tech
firm Spatineo found that Finland had captured under 25 percent of its €13 billion
potential; expanded use of national spatial data systems offered additional
direct and indirect benefits of substance.”®

In @ more recent study, the McKinsey Global Institute estimated that, by broadly
adopting open financial data ecosystems, high-income blocs such as the
European Union, the United Kingdom, and the United States could boost their
economies by as much as 1.5 percent of GDP in 2030, and lower-middle income
countries like India could see a lift of four to five percent.®*

Focused innovation and differentiation

“Open data allows firms and providers to focus on creating and competing on
value-add activities,” said Robinson of Bloomberg LP. He told data.world, “If
something is not open—even if it is a ‘standard’—and it is mandated, it creates
lock-in, which stifles innovation.” He said that “an open data foundation” fosters
competition “by forcing firms to compete on quality and breadth of services,
not on footprint.”>

That will be critical in competing on artificial intelligence. The key to Al
differentiation is data. The commoditization of frontier Al models is pushing
innovation to the top of the stack of Al. With datasets like this one, which is
nondifferentiating and therefore noncompetitive, companies can mutualize those
costs and invest instead in training their models, creating Al agents, and building
other solutions. That's where the real competitive differentiation will happen.

As an example, Gurin of CODE pointed to the US Department of Transportation’s
work with the major vehicle manufacturers around the data needs for automated
vehicle (AV) development.®® CODE facilitated their discussions, which resulted

in the Work Zone Data initiative for automated vehicle safety and supported

the broader Data for AV Integration initiative “to increase access to data for AV
integration and lead to actionable priorities and clear roles in implementation.””
It was a model of coopetition, where businesses cooperated to “provide data and
develop standards in the interest of enabling the government safety initiatives
that were essential to their business.”®
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The potential of pooled resources

“Collecting data costs money. Making it usable costs money,” said Dr. RV. Guha,
creator of such widely used web standards as RSS, RDF, and Schema.org. “For
people to use a dataset, you need a critical mass of data that is easily usable. For
people to contribute their data so that the dataset reaches a critical mass, they
must believe that the entity running it is neutral and will remain neutral,” he said.”

Gavronsky added to that idea. “Yes, for any project, we need large institutions
that would normally do the project on their own,” she said. “They’re going to
invest in the project because they need it, but it's not their competitive edge.” If
their investment is open and available to everybody, then it could prove valuable
to the market, and they benefit from that indirectly. She explained, “If we all have
better KYC data, then everybody benefits. We can avoid the costs of cleaning
and using the data in house, and we get better data faster.”'°

How you can help

A new project community typically focuses on key areas such as data quality,
dataset adoption, and emerging use cases. For example, initial working groups
can outline processes for the following:

Contributing open data to the project. Dr. Plehn believes in the power of
collaboration and the knowledge of the crowd. “The data world never has

100 percent accuracy. I'd be very happy if we reached 80 percent accuracy,”

he said. “But if we engaged the collective knowledge and wisdom of all the
enterprises out there, then | think that, together, we could reach pretty darn
close to 100 percent.”'”" The BrightQuery team envisions an open community
where everyone can make updates and fix errors related to websites, LinkedIn
accounts, phone numbers, addresses, and so forth.

Developing mapping and testing tools with transparent/drop-in replacement
capabilities available so that contributors can map to existing data standards and
IDs and reduce the friction of swapping an existing dataset with this open dataset.

“If their investment is open and
available to everybody, then it could
prove valuable to the market, and they
benefit from that indirectly.”

Expanding the entity graph. In an open data ecosystem, contributors can add
the entity types (e.g., publications, securities, etc.) most meaningful to their
work. For example, the academic and literary worlds have authors, copyrights,
and publications. The pharmaceutical industry has patents, product lines,
batches, and ingredients. Even construction and energy companies, shipping
and airline operations, and global economic development agencies like the
United Nations Development Programme have approaches to identifying and
tracking their considerable physical assets.

Securities data. OpenData.Org already combines entity-level information
with securities and capital information captured in structured regulatory and
corporate filings so that users can attach real-time securities data. Securities
data would be the most obvious addition. Dr. Frank Nagle, a research scientist
at the Initiative on the Digital Economy at the Massachusetts Institute of
Technology, thought that the annual (Form 10-K) and quarterly (Form 10-Q)
reports, filed with and made publicly available through the US Securities and
Exchange Commission (SEC), would be useful.'”” Dr. Nagle wanted to see the
relationships among these entities—the financial relationships, ownership
relationships, and customer-supplier relationships—as well as board members
and seat-level connections.'%
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Sustainability data. Also missing is consolidated sustainability information, especially in terms of
the European Union's corporate sustainability reporting directive (CSRD) and other sustainability
and climate-focused reporting initiatives in Australia, Canada, China, India, Indonesia, Japan, Korea,
Singapore, South Africa, Switzerland, the United Kingdom, and Viet Nam.'%*

Nonprofit data. Ramaswami, head of Google's Data Commons, pointed to the inefficiencies in the
market for nonprofit data and suggested including information on charitable and nongovernmental
organizations.'®® As of this writing, OpenData.Org covered over six million nonprofits (Figure 10).

Finding out more. To download the dataset, visit https://opendata.org/download. To discuss being part

of an open data consortium, please email partners@opendata.org. The next section of this paper walks
through the process of standing up open data projects.

Figure 10: OpenData.Org coverage of different types of organizations
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Source of data: “Organization counts,” BrightQuery Documentation,
as of 1 May 2026. https://docs.brightquery.com/org_summary.
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Standing up a
new data project

Realizing the value of open data

“Why is the Linux kernel so important as a piece of
software?” asked Michael Dolan, senior vice president

of legal and strategic programs at the Linux Foundation.
“Because it's openly available to anyone at any time to
instantaneously build things on a proven operating system
most of the world's software supports.”'° For example,
Google based its Android operating system (OS) on an
upstream Linux long-term supported kernel, and NASA
put a Linux OS on its small helicopter Ingenuity, which
accompanied the Perseverance rover to Mars.'%’

“Having access to a fundamental layer of the technology

stack under an open license, so that you can instantaneously

start building something, is a huge force multiplier,” Dolan
said. “"At a macro level, sharing technology openly through
open source drives both updates for existing software

and new feature innovation. The same principle applies to
data, which, when shared and improved openly, can enable
continuous updates and new use cases.”'%

Figure 11: Open source reference architecture: From data to insight

Organizations can tap open source solutions in creating an entity resolution-knowledge graph
system for a variety of use cases, with data as a base layer of the stack.

ANALYTICS Apache Superset, Linkurious, Metabase, etc.

Users gain insights from tools that analyze relationships and patterns to identify trends and anomalies.
APPLICATIONS Cytoscape, Gephi, Jupyter, Streamlit, etc.

Tools use entity data to power workflows such as risk scoring, compliance, and customer intelligence.
SERVING / APIS GraphQL (Ariadne, Graphene, Hasura), REST, etc.

Application programing interface services expose resolved identities through queryable interfaces.
STORAGE / QUERY JanusGraph, TerminusDB, ArangoDB, etc.

Users gain insights from tools that analyze relationships and patterns to identify trends and anomalies.
ENTITY GRAPH Python, Apache Spark, etc.

Users gain insights from tools that analyze relationships and patterns to identify trends and anomalies.
ENTITY RESOLUTION Splink, Dedupe, Febrl, etc.

Users gain insights from tools that analyze relationships and patterns to identify trends and anomalies.
NLP EXTRACTION spaCy, Hugging Face transformers, Stanford CoreNLP, etc.

Users gain insights from tools that analyze relationships and patterns to identify trends and anomalies.

INGESTION /

ORCHESTRATION Apache Airflow, Apache NiFi, Dagster, Prefect, etc.

Users gain insights from tools that analyze relationships and patterns to identify trends and anomalies.

DATA SOURCES OpenCorporates, OpenData, OpenSanctions, etc.

Users gain insights from tools that analyze relationships and patterns to identify trends and anomalies.
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Open datasets are another base layer of the stack, as are open artificial
intelligence (Al) models and agentic Al; and the quality of the former is critical
to improving the quality of the latter. (See Figure 11, previous page.) They are
all precompetitive components of the products and services that the world's
fiercest competitors and demanding innovators—companies, nonprofits,
government agencies, and academic institutions—have created to serve their
constituents better. Many of those same organizations collaborate to maintain
and strengthen these base layers.'%®

Existing open data sets are not enough for many commercial use cases. “There’s

a lot of open data out there from scientific research, but it's not generally data
needed in a commercial context or an enterprise setting,” said Dolan. As a result,
innovators must identify who holds the data they need, understand the applicable
terms of use, and determine whether those terms permit aggregation with other
datasets, redistribution, and deployment within intended business models.
“Generally, these answers don't meet the needs of the business, because data
providers commonly restrict access and usage,” he said. “Historically, data has
remained tightly controlled, despite longstanding legal frameworks recognizing
that data itself is typically not subject to exclusive ownership rights.”""

To fill that gap, Dolan pointed to the work of the Overture Maps Foundation,
whose members were “powering current and next-generation map solutions
by creating reliable, easy-to-use, and interoperable open map data” that
developers can use.'"

“Successful projects have the buy-in of a governing board and supporters so that
when they announce it, the community shows up,” said Dr. Frank Nagle of MIT.
“It's not just one project by itself; it's a consortium ready to grow and invested in
growing the project over time."""?

As members of the FINOS and Overture Maps projects, the BrightQuery team
experienced firsthand the Linux Foundation'’s excellence in curating and

cultivating technical communities and in building platforms for managing open
projects to high operational standards. The team values what Linux brings to the
table: neutral stewardship of projects with impartial managers who help move
them forward; commercial engagement to accelerate adoption and growth;
clarity around the intellectual property rights of contributors and users; and
governance models where the doers are the decisionmakers in the project
community (Figure 12)."" Its DevOps environment and infrastructure are the
state of the art, as are its security and maintenance tools. Project stewards have
metrics and dashboards for gauging project health and guides to monitoring and
maintaining compliance.

Figure 12: Proven system for standing up new projects
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Nick Hart, president and CEO of the Data Foundation, suggested not only doing
“an accurate audience projection at the front end” and architecting the system
for the target audience and its core use cases but also having “a clear sense of
directionality of the actual value proposition for that audience.”"

Nailing the incentive model

In his experience, Joel Gurin of the Center for Open Data Enterprise (CODE)
observed, “For open data advocates, figuring out models that really work for
large scale sharing can be challenging. It happens largely where it has to happen
for the businesses’ own interest.”'"> And so the first priority is nailing the right
incentive models for this dataset so that it evolves continuously in both the
breadth and the depth of entities represented and the completeness and the
quality of data, on each entity. The Linux Foundation has a well established
model for open source projects whereby the incentive for contributing to a
project derives from the value that a company or an individual draws from
adopting that project.

Individuals also have fairly established incentives to contribute, such as fueling
their passion, getting their next job, or demonstrating their technical prowess in
public. Organizational users have a vested interest in making the project as bug
free as possible, contributing their own data, maintaining data quality, or adding
the features they need. Nailing this multifactorial incentive model—where the
project asks users for money, sweat equity in the form of adding or validating
new data, or both—is the first critical decision point for the project’s success.

For projects like OpenData.Org, that includes creating incentive models for the
existing data vendors—the Bloombergs, the FactSets, and the MorningStars of
the world that supply the financial services industry with massive datasets—to
see such a project as additive and not competitive. That might help to overcome
inertia or absorb the switching or integrating costs of a new data pipeline for
those who “have Bloomberg in their DNA.""'®

Friedrich Lindenberg, founder of the OpenSanctions project, described
OpenSanctions as a for-profit company, but it sells licenses, not data. “The
people who need sanctions data don't need a data file. They need a vendor
relationship. They need a supplier who can guarantee them that the data will
be available, updated, and of a certain quality for a commercial use case,” he
said. “In this universe, selling the data is unnecessary if you can sell the service.
The site works as an open data portal where journalists, media organizations,
academics, and civil society use it for free."""”

Setting the project’s mission and values

For a project new to the open source community, Dr. Nagle of MIT wanted to see
a clear mission with a clear scope, clarity around the boundaries of the project,
and clear leadership. He has witnessed the growing pains of projects that shifted
from a single entity’s “calling all the shots” to a governing board’s underwriting.

As an example, he pointed to the machine learning framework PyTorch: “PyTorch
was already open source, and it already had a wide community of contributors,
but it was owned by Meta. People speculated that contributions would increase
when Meta moved the governance of the PyTorch project to the nonprofit
PyTorch Foundation in 2022.”""® Dr. Nagle and his colleague found that, while
Meta's own contributions to the project significantly decreased, contributions
from other for-profit companies increased, especially from complementors like
chip manufacturers, whereas the rate of contributions from app developers and
cloud providers remained consistent."”” Dr. Nagle tied that back to a clear vision
of the project’s primary stakeholders, what they care about, and what they're
trying to accomplish through it.'*°
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Lane Becker, president of Wikimedia Enterprise, underscored the importance of a value system embodied
in a clear mission, “principles we'll live by,” and an invitation to “hold us to them.”"?" He recommended
“committing at a deep level, explicitly writing them out, ‘Here's what we believe, here’s what you can hold
us to," and make it public, so that you're actually beholden to it.” At the Wikimedia Foundation, he said, “We
may express our value system in different ways to meet the current moment, but our commitment to the
value system itself is unparalleled. We've held on to it for such a long time that dropping it in the service of
anything else is unthinkable inside the organization.”'??

Rich Skrenta, executive director of the Common Crawl Foundation, raised an ethical consideration, namely,
the balancing of private and public interests.'?* Organizations building open data platforms must ask
themselves whether the public benefits of large-scale accessibility outweigh the potential private harms
associated with the loss of the “practical obscurity” of paper-based public records that are technically
accessible but difficult to retrieve.'**

The ethical recruitment and treatment of data subjects as well as data gatherers and data enrichers are
paramount. Stewards of open data projects must commit to responsible sourcing principles and practices
that protect and respect the privacy rights of subjects and the labor rights of workers.'?®

Designing for adaptability

Dr. Hart of the Data Foundation recommended “having an infrastructure that's adaptable, malleable even,
but nimble enough to be adjustable to changes in policies or the management of government or business
that can affect the underlying data in real time.” He said, “Make sure that you plan for all those with good
data architecturing.” In his view, the statistical infrastructures of the Bureau of Economic Analysis and

the Census Bureau have endured because “they have a very clear set of processes, get public advice from
experts, and are transparent about their methods.”'%®

Dr. Hart acknowledged the continuum of licenses between fully open and totally privileged that data users
must navigate: “In our organizational model, we use the word openness because we view it as a pipeline
where some data will always be fully restricted or proprietary, but it contributes to more open data.” He
pointed to the GDP as a public domain data point that comprises various public, proprietary, and private
data.’”’ “It's an example of why we need to recognize the spectrum of access points to different kinds of
data,” he said. “We'll treat some data as inherently confidential and private, and other data as more open
as we aggregate up, into the GDP, which we can show by industry and by different levels of the economy,
to inform our decisions from investing to policymaking.”'?®
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“Data governance is key if you want to have useful information,” Dr. Hart
added. “If you can’t govern the data at the starting point, then everything
people ask about the data becomes more expensive.” He suggested designing
and delivering the service in a way that governs the data well and having a
mechanism in place for improving the data. “Data governance is somebody’s
priority, butit's also integrated in the service delivery.” The delivery team builds
it into workflows.

For the scale and scope of projects like BrightQuery's, Dr. Hart cautioned against
designing it for highly technical users or for highly sophisticated research. He
thought the project would need “something like Amazon'’s rating scale and
comment system that lets people give real-time active feedback at a community
level, where users can see that, for example, a hundred other people had a data
quality problem for their jurisdiction or their kind of company.”'?° He envisioned
the system as a “very quick quality assurance control, not exclusively on the
entity that's producing the data,” and he thought the project team could “build it
as a rapid mechanism.”

Engaging users in governance

“Whichever governance model the project adopts will be a differentiator,” said
Prem Ramaswami of Google's Data Commons. Users and contributors need
transparent processes for updating, adding, and deleting data and substantiating
claims and sources. “Inviting organizations to own their own entities gives them
the best incentive to keep their data up to date,” he said, as long as those updates
don't grow stale in the review queue as the project grows.'*°

Lindenberg of OpenSanctions has seen too many open data projects whose
organizers spent time developing “comprehensive governance mechanisms but
nobody ended up using the data.” For him, the key is to “let people play. Create a
space where people can play with the data, share what they've done, and allow
them to mix it freely.” That's how project originators learn. “Once you know the
demands on the dataset, you can build mechanisms around it and say, ‘This is
what we need in place for this dataset to do what it's doing.”"*"

“Data governance is key if you want
to have useful information, if you can't
govern the data at the starting point,
then everything people ask about the
data becomes more expensive.”

For example, CODE worked with the Federal Emergency Management Agency
(FEMA) to engage frontline communities in assessing the value of FEMA's flood
maps."*? The project resulted in important user feedback to the agency and
CODE's public Flood Information Products Resource Hub of data, maps, and
other assets for mitigating the risks of flooding."** For Joel Gurin of CODE, the
experience underscored a key tenant of open data stewardship: “When we think
about the public review or public governance of datasets, we must think about
its potential impact not just on the quality and accuracy of the data but on the
people and entities it represents,” he said."**

Under the Linux Foundation, many projects use a maintainer-led governance
model through which anyone can contribute via patches and pull or merge
requests.’*> Committers or maintainers review those changes, and authorized
maintainers, special interest groups, or technical steering committees decide
which changes to make.'*® Each project is independent; the Linux Foundation
helps to set up and steward the project as a legal entity with support for

the project’s licenses, contributor contracts, and intellectual property (e.g.,
trademarks and brand names), its infrastructure (e.g., continuous integration,
security, and compliance), and its events and community.”’
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Figure 13: National Flood Hazard Layer Viewer

In this view centering on the New Jersey Meadowlands, location of the FIFA World Cup 2026 final, blue/cyan
indicates a high-risk floodplain, tan/orange indicates a moderate-risk flood area, no shading indicates a
lower-risk area, and red stripes denote a floodway or area of strongest flow.
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Sources: Federal Emergency Management Agency, National Flood Hazard Layer Viewer, US Dept. of Homeland Security; basemap imagery: US Department of Agriculture and US Geological
Survey, accessed 24 May 2026 and used under 17 U.S.C. § 105. https://hazards-fema.maps.arcgis.com/apps/webappviewer/index.htmI?id=8b0adb51996444d4879338b5529aa9¢cd.
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Large-scale open data projects must also consider complex legal and compliance
obligations. When collecting, transforming, and distributing web data, for
example, organizations like the Common Crawl Foundation must manage a
“stack of liability.”'*® It includes tracking provenance, detecting and removing
sensitive material such as personally identifiable information or illegal content,
and honoring copyright restrictions, web crawling and archiving opt-out
preferences, Digital Millennium Copyright Act takedown requests, and “right to
be forgotten” requests under such regulations as the European Union’s GDPR,
all of which Common Crawl does."*® The lesson for new open data initiatives is
that legal governance must evolve alongside technical governance; moving too
quickly without safeguards can create substantial legal exposure.

Maintaining high quality data

“Full transparency on the provenance of the data is pretty critical,” said Becker
of Wikimedia Enterprise. “Where did this information come from? To what
degree can this project give complete transparency into the data, its origins, its
structures, who contributed to it and how? From the Wikipedia point of view, it's
pretty straightforward.”'“°

An equally important priority is high quality data. “Why does everybody keep
talking about ‘getting the data right'? Because it's hard, and data gets ‘not right’
very fast,” said Gavronsky. “Even if it's right for a moment, it gets ‘not right’ very
fast,” especially nonreferential data. “Everybody must make it even ‘more right’
for themselves to some degree and, very importantly, must constantly validate
that the data continues to be right.”'“! Even data subscribers must prepare the
data for their needs and actively manage it as an asset.

“Vendors looking to sell you data will say, ‘l have the best and the most amount
of data.’ That wouldn't excite me too much, because we're talking about quality;
and quality is hard to measure and harder to prove. Yet, that's where the real
value lies,” said Gavronsky. She sees real opportunities in crowdsourcing public
data, which vendors have effectively collected, reorganized, cleaned up, and
then sold to customers who value those efforts. “Perhaps they're paying for
the most current data; but last week’s data is open, free, and potentially very
valuable for organizations that can’t afford it otherwise. If we all put our public
data together, then managing it will be cheaper for everybody, and everybody
will get a better dataset. That's an opportunity. That's what we're here for,”
Gavronsky said of FINOS.

Managing risks and building trust

The project stewards and governing board must be candid about the risks from
the get-go. “If you look at the risks squarely in the eye, then you will address
them,” Gavronsky said. “Better to think about all the potential problems in
your product now, because if you don't, then somebody else will point them
out to you.”"? As an example, she talked about the extent of openness and data
correctness, comprised of field density and ongoing correctness.

“First, be clear about what's public, what's free, and what's not free.” For
example, let's say these 300 fields describe a corporation. Under this open data
model, users get the first 100 for free—the first 100 fields are open—and users
pay for the other 200 fields.

Second, be clear about how many records have totally complete fields. “Let’s
say we have 50 million records of companies. How many of those 50 million
records have those free 100 fields filled out? That's what | call field density or
data density. If you have LEls for only 100,000 companies, then that's not very
interesting,” considering that GLEIF has issued 3.23 million LEls, of which 2.99

million are active.'*?
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Third, be clear about how many of those fields are correct. “Let’s say those 100
fields are filled out. Are they correct today? What about tomorrow and the day
after and the day after?"'44

Last, how do the project stewards know these fields are correct? Which classic
tests are they running? What bullet-proof process have they set up, which
people are managing this process, how have they trained these people, which
checks have they put in place to make sure those people are following the
process, and so on.

“Financial services companies ask such questions of their data vendors as well
as themselves because they cannot pass their liabilities on to the vendors. The
regulators will fine them, not their vendors,” Gavronsky said.'*

Contingency planning is key. Gurin of CODE described the all-hands-on-deck
efforts of the open data community around the Climate and Economic Justice
Screening Tool. The Council on Environmental Quality had fully developed
and deployed the tool and was using it to guide federal investment under

the Justice40 Initiative.'*® Then, in January 2025, federal action removed it
from public access. Within a matter of days, the Environmental Data and
Governance Initiative—formed in 2016 as an environmental data watchdog
and preservation network of sorts—worked through a new collaboration of
the Public Environmental Data Partners to reconstruct the tool from archived
datasets and restore it online on an independent platform.'*” “Nonprofits put
it back up,” Gurin said. “They had a huge community input process for that, and
they replicated it very effectively.”*®

Choosing a license for open innovation

To get the degree of global entity resolution that OpenData.Org's open entity
graph offers, organizations have typically subscribed directly to proprietary data
feeds or accessed them via analytics platforms under the proprietor’s terms of
use, which tend to limit what organizations can do. With an open license such

as CDLA Permissive 2.0, users could combine the dataset with others such as
OpenSanctions, for example, to develop trade compliance solutions.'*

The choice of license is especially important in training Al models. According to
the Data Provenance Initiative (DPI), many of the datasets developers use to
train Al systems lack clear, consistent licensing and attribution.'® The result is
widespread legal and ethical uncertainty around how they're actually using data
in model development. The DPI also found that website owners have begun
restricting access to their web data in response to Al companies’ scraping and
using their content to train commercial models; and owners' efforts to regain
control over their data is shrinking the open web available for Al training.'’

For transparency, accountability, and lawful use of training data, the DPI

calls for the Al community—researchers, companies, and policymakers—to
adopt systematic data provenance practices such as better documentation,
standardized licensing, and auditable data pipelines.'™

The goal of using open licenses like CDLA Permissive 2.0 is to make the
combining of data from different contributors as permissive as possible so
that usage is relatively friction-free. “Even with open licenses, a project can
experience licensing friction,” said Dr. Rose of the Overture Maps Foundation.'>?
For example, under 17 US Code § 105, copyright protection is unavailable for
US Government works—text, data, or software—created by US Government
officers or employees in their official duties.”** Instead, those works enter the
public domain upon publication within the United States.'* Therefore, federal
entities cannot build upon datasets carrying ShareAlike or other restrictive
license terms; nor can they contribute their public domain data through
platforms that would impose such terms on the resulting combined dataset.
Commercial users such as Google wouldn't touch a ShareAlike license either
because they couldn’t guarantee always sharing whatever they created.'*®

“Pay very close attention to how you're licensing your data and what downstream
impact that might have on combining it with other datasets,” Dr. Rose said.™®” Set
up policies and processes that prevent ingesting data not licensed expressly under
open data agreements, and issue clear attribution and licensing information for
contributed data so that users understand the terms of use.'*®
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“Think critically about how you want the data to be used and not used,” said Lane Becker, president of
Wikimedia Enterprise. “Since the beginning, we made a conscious choice to keep our licenses incredibly
lenient to enable all pathways that help people access free knowledge. This even includes content forks,
which are acceptable in line with our open knowledge ethos—even when they don’t necessarily align with
our own organization’s mission or goals.”"®

For example, Wikipedia makes its text available under a Creative Commons Attribution-ShareAlike 4.0 License
(CC BY-SA 4.0)."%° In 2023, a Russian editor forked Wikipedia to create Ruwiki, a version more aligned with the
Russian Federation’s political priorities and messaging strategies.'®’ Another example is Grokipedia, Elon
Musk’s 2025 fork of Wikipedia. Instead of human authors and editors, it uses xAl's Grok language model. In
comparisons of references, researchers found that Grokipedia cited more corporate, government, think tank,
and user generated content, including sources deemed unreliable in the Wikipedia community such as the
conspiracy outlet Infowars, the neo-Nazi forum Stormfront, and the white nationalist site VDare.'®

“Revisiting licensing structures has been the third rail of open source,” Becker said. “It's as if we've moved
to book five of the Harry Potter series, where the kids are running around saying, ‘Voldemort's back!” And
the adults are responding, ‘No, he’s not.”
have faith in their institution. “We’re moving into the showdown phase, because it's so bad, people can’t

ignore it anymore."'%3

The students have an eyewitness and evidence; the professors

Communicating with the community

“Velocity here is a network effect—what happens when like-minded people share resources and compound
each other’s efforts. Things get built faster. Creators create faster,” said Jeff Jonas of Senzing.'*

For example, the idea for Wikimedia Enterprise emerged as a recommendation from the Wikimedia
community through a two-year open consultation process.'®® The community recognized that it needed a
revenue strategy to “increase the sustainability of the Wikimedia movement” and the Foundation’s mission to
“make and keep useful information from its projects available on the Internet free of charge, in perpetuity.”'°®

The community prioritized developing an enterprise-grade APl and turning it into a revenue source;
Wikimedia Enterprise was the mechanism for doing that.'®” Launched in 2021 under a wholly owned limited
liability company of the Wikimedia Foundation, Wikimedia Enterprise delivers high-volume Wikimedia and
Wikipedia project data as a paid service to commercial customers.'®®
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Supporting the participatory process was a whole team dedicated to what
Wikimedia calls “movement communications.”'®® “Our team spends a lot of time
thinking about the best ways to engage in the community and getting their
feedback on what we're doing early on,” Becker explained. “Not just because
their feedback is critical to getting products or services right, but also because
we want to enable space for the communities to have the context around our
plans before we make something public. It's a big chunk of the work.”

“Everything we do at this organization is done in concert with the community in
some way, shape, or form,” said Becker. “The tension is mostly productive. Even
the most negative voices are helpful to have in the ecosystem. At the end of the
day, it's still just people talking to each other.”

Tapping, training, and
resourcing global talent

Since using data, especially in Al models, requires a level of resources,
Dandapani of the UNICC advocated for global equity because, “at this moment,
open data is disproportionately benefiting actors who have bigger Al capacity
or the largest compute.”’’? According to the International Monetary Fund,
low-income economies lack access to hyperscale computing facilities, ultra-fast
networks, high-capacity power generation and cooling systems, and a skilled
workforce to use and maintain them.'”" “Improving the capacity of Global South
actors is essential,” Dandapani said.

Her colleague Emily Bennett, head of Digital Public Solutions and the UNICC

Open Source Program Office, agreed. “Probably the biggest challenge is capacity

and knowledge. To benefit from the landscape of solutions, we need to look at

the educational systems that underpin talent, not just at specific technologies,”
she said. “Working with the global community around data generally, | see that
entities have some kind of data governance but have not really considered

sensitivity classifications.”'’? They might look more at where the data originated

or where it resides than at whether it should be open in the first place.

Both agreed that targeted educational collaborations between academia

and global organizations could help. For example, the UNICC and New York
University School of Professional Studies partnered to use open data, generative
Al, and agile methods in developing a multimodal prototype for detecting,
evaluating, and classifying harmful content across six UN languages and media
formats.'”® Another approach is engaging students and their professors in
hackathons around the use cases for open datasets and inviting them to add or
update data relevant and specific to their community.

Promoting the minimum viable product

For a project’s debut under the Linux Foundation, the experts interviewed
recommended that project stewards spotlight its minimum viable product.

Highlight uniqueness. “Give enough detail so that people can start to see the
possibilities,” said Dr. Rose of the Overture Maps Foundation."* The point of
uniqueness could be as simple as the business name, its precise location, and
its industry classification code. For example, the OpenData.Org dataset covers
those for entities in 222 countries and territories around the world, not just the
United States.

Identify gaps. Most existing options for entity resolution data are proprietary in
silos. This project meets industry’s need for a durable open source solution that
connects all the data silos. “Adding a precisely geocoded spatial component to
business entity data is really exciting and incredibly useful,” said Dr. Rose of the
Overture Maps Foundation.'”®
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Avoid accruing too much technical debt, described as the trade-offs
that developers make, for example, in the robustness, optimization, or

reproducibility of the code or the drafting of documentation.'’® “You want y
to move fast because you want to involve others in the project. You want to o
put something out there for people to look at,” said Dr. Rose. “But be very 5
scrupulous about technical debt because, in an open project, you want to

make sure that it's sustainable—sometimes by a few, sometimes by many,

but almost always by rotating people. And so, from a technical perspective, o \
you want to make it easy to come in, work on the project, leave, and come

back in. You need that good foundation.”"”” : s

Lean into conversations, consensus building, and collaboration.
Forums such as task forces and working groups in pre-competitive
collaborations are force multipliers of creativity: they free up funding,
and they free participants from repeating and reinventing what others . : ,

have done to surfacing and shaping new ideas, new solutions.'”® “You get |7 ‘ |

people from different companies in a room together to talk and arrive at a vy § <
solution everybody feels comfortable with. You've reached that solution by g " . # =2
consensus, and everybody knows the project has done its due diligence,” . " . 1 3..«”‘.. .

. u - . e < o .. v ooy
Dr. Rose explained. “Whether it's external stakeholders, people who are i : A2 “ rl T
supplying data, organizations that are using the data, or members of the - “ :‘ "' "_ > s .. a .'
project, make sure you're leaning into those conversations. That builds ' ¥ 2 : - 4 } -
trust. It also helps you understand how the project should evolve so that . 7 R R 15 C . o D
everybody still finds it meaningful.””® »
Remember, not all data must be open. “We want to make sure we have - ol e g - i 54
data that helps us uniquely identify an entity but doesn’t need rich detail, L - . ; V | }
partly because that's actually not commoditized data; that's competitive I - l - A l 4 j
data,” Dr. Rose clarified. “What we're really doing is laying a foundation for : ' e '''' : ' ................ T
everybody to speak the same language, and we're making it very easy for ol S ©
users to attach all sorts of other data to entities, whether it's other open j ur ko
data or private data or sensitive data or even classified data.”'®° . .
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Appendix

Table Al shows the starting items in the open dataset, Table A2 elaborates on the data types included in the open dataset, Table A3

shows items available in the BrightQuery premium dataset, and Table A4 describes the premium data types.

Table Al: Open data available on the main pillars of the economy

This open entity data project spans 222 countries and territories.

FIELD TYPE
Global

United States

Open data

ORGANIZATIONS

324 million

85.8 million

Company ID

Company name

Legal name

D/B/A

Website URL
Company LinkedIn URL
Wikipedia URL
Crunchbase URL
Phone number

Number of locations
Ticker symbol
Capital IQ ID

* CIK

FIGI ID

Set of LEIs

Set of ISINs

NPI'ID

OSM ID

PERM ID

SAM ID Placekey
Google Plus Code IDs

HQ address with
latitude-longitude and
administrative area

LOCATIONS

512 million

344.9 million

Location ID

Company ID it relates to
Location name

Website

Location phone number

Location address with latitude-
longitude and administrative area
and postal code

Placekey

OSM ID

GERSID

Google Plus Code ID

ADDRESSES

197 million

45.4 million

Building ID

Company IDs it relates to

* Number of organizations

Legal entities

* Locations and units associated
with the address

* Address with
latitude-longitude and
administrative area

* Placekey
* GERSID
* OSMID

* Google Plus Code IDs associated
with the address

PEOPLE

1.2 billion

249 million

Person ID

Company IDs it relates to

Person full name

State or province

Country

Person LinkedIn URL
Instagram URL
Wikipedia URL

Sources of data: “The World's Largest Open Global Entity Graph,” Open Data Flyer, 10 Oct. 2025, p. 3, https://opendata.org/BrightQuery-Open-Data-Flyer-Oct-2025.pdf;
Dashboard, https://docs.brightquery.com/dashboard; Data Dictionary, https://opendata.org/#datadictionary; Data feeds, https://docs.brightquery.

com/data-feeds; and Dr. Shay Hershkovitz, vice president of research, BrightQuery, email to Kirsten Sandberg, 31 May 2026.
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Table A2: Details of data types in OpenData.Org

ABBREVIATION

Capital IQ ID

CIK

FIGI ID

GERS ID

IRS

ISIN

LEI

NPIID

OFAC

OSM ID

PERM ID

Placekey

FULL NAME

Standard & Poor's (S&P)
Capital 1Q Identifier

Central Index Key

Financial Instrument Global Identifier

Global Entity Reference System

Internal Revenue Service

International Securities Identification
Number (ISO 6166)

Legal Entity Identifier (ISO 17442)

National Provider Identifier

Office of Foreign Assets Control

OpenStreetMap Identifier

Permanent Identifier

Placekey

PURPOSE

Tracks entities and securities within the
S&P database.

Identifies corporations and individuals
who file with the SEC.

An open standard for identifying finan-
cial instruments.

Alegacy identifier for global corporate
entity mapping.

US agency responsible for tax collection
and law enforcement.

Uniquely identifies a specific securities
issue (stocks, bonds).

A global 20-character code to identify
distinct legal entities.

A unique 10-digit identification number
for covered health care providers.

Administers and enforces economic and
trade sanctions.

A unique ID for features (buildings,
roads) in the OSM database.

An open, permanent ID for entities,
people, and organizations.

A universal standard identifier for
physical places/points of interest.

STEWARD

S&P Global Market Intelligence

US Securities and Exchange Commission

Object Management Group; Bloomberg
LP (Registration Authority)

Overture Maps Foundation

US Department of the Treasury

International Securities Identification
Numbers Organization

Global Legal Entity Identifier Foundation
(GLEIF)

Centers for Medicare and Medicaid
Services (CMS)

US Department of the Treasury

OpenStreetMap Foundation

London Stock Exchange Group plc (LSEG)
(formerly Refinitiv/Thomson Reuters)

Senzing acquired Placekey in 2025
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Table A2: Details of data types in OpenData.Org (continued)

ABBREVIATION FULL NAME PURPOSE STEWARD SOURCE LINK

A global alphanumeric identifier for legal

PLEI Proto Legal Entity Identifier entities OpenCorporates https://p-lei.com/
RDI Residential Delivery Indicator Idermﬁe; whether a Sp?c'f'c address s United States Postal Service (USPS) https://www.usps.com
residential or commercial.
Unique number issued by the juris-
REG ID Legal Entity Registration ID diction with which the Legal Entity is Secretary of State https://www.sos.ca.gov/
registered.
. - . . https://sam.gov; https://www.ecfr.gov/
SAM ID System for Award Management ID Re__-qmred for entities doing business General Services Administration (GSA) current/title-2/subtitle-A/chapter-1/
with the US Federal Government. part-25

In 2022, the US General Services Administration switched from Dun & Bradstreet's proprietary Data Universal Numbering System (DUNS) to its own System for
Award Management (SAM) ID, an open identifier standard with a unified tracking system for contractors and other third parties doing or seeking to do business with
the government. All the US government'’s other integrated award environment systems—such as CPARS, eSRS, FPDS, and FSRS—use the SAM ID for KYC and AML,
and so the open solution has lowered the barriers to entering the federal marketplace.'’

THE VALUE OF OPEN DATA ON GLOBAL ENTITIES | 45


https://p-lei.com/
https://www.usps.com
https://www.sos.ca.gov/
https://sam.gov; https://www.ecfr.gov/current/title-2/subtitle-A/chapter-I/part-25
https://sam.gov; https://www.ecfr.gov/current/title-2/subtitle-A/chapter-I/part-25
https://sam.gov; https://www.ecfr.gov/current/title-2/subtitle-A/chapter-I/part-25

Table A3: Premium data available from BrightQuery

FIELD TYPE

Premium data

ORGANIZATIONS

Company type
Structure

Employer identification number
(EIN)

NAICS, SIC, and IRS primary and
all codes

names and sector data

OFAC and tax lien indicators
Year founded

BQ credit and confidence score

Most recent and historic revenue
and employment numbers along
with income statement and
balance

sheetitems

LOCATIONS

* Organization name and website
tied to the location

Location type

* Class location categories (over
10,000)

e Location confidence score
* Location active indicator

ADDRESSES

Building address type
Active indicator

State

Address RDI details
Building unit type
Address valid indicator

Building unit record type
and carrier route

Legal entity and location level
mapping to the address

PEOPLE

Legal, business, and consumer

Organization name

Website and ticker associated
with person

Person’s title
Person’s role

All publicly available email and
phone numbers associated with
person

Complete address (often
residential)

Source of data: “The World's Largest Open Global Entity Graph,” Open Data Flyer, 14 Oct. 2025, p. 3, https://opendata.org/BrightQuery-Open-Data-Flyer-Oct-2025.pdf.

Table A4: Details of additional data types in premium dataset

ABBREVIATION

Capital IQ ID

EIN

NAICS

SIC

FULL NAME

Standard & Poor’s (S&P) Capital 1Q
Identifier

Employer Identification Number

North American Industry
Classification System

Standard Industrial Classification

PURPOSE

Tracks entities and securities within the
S&P database.

Used by the IRS to identify business
entities for tax purposes.

Classifies business establishments
by their primary economic activity;
replaced SIC.

A four-digit code used to identify the
primary business of an entity; replaced
by NAICS.

STEWARD

S&P Global Market Intelligence

Internal Revenue Service (IRS)

US Census Bureau

US Department of Labor (OSHA)

SOURCE LINK

https://www.spglobal.com

https://www.irs.gov

https://www.census.gov

https://www.sec.gov/
search-filings/standard-industrial-classi-
fication-sic-code-list; https://www.osha.
gov/data/sic-manual
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