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Ein Geoinformations-Okosystem
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Figure 3. The future geospatial information ecosystem comprising SDIs, SoS and the Geoverse.

https://ggim.un.org/meetings/GGIM-committee/12th-Session/documents/Future_Geospatial_Information_Ecosystem_Discussion_Paper_July2022.pdf
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Ein Geoinformations-Okosystem

ENVIRONMENT

Location as a link between society, the economy and the environment,
The Global Statistical Geospatial Framework,
Departement of Economic and Social Affairs,
UN Statistics Division, New York, 2019
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Schwerpunkte/Trends in GGIM

Geospatial 2030: Key Trends Shaping Our World

The Technology & The Evolving Human
Data Revolution = & Policy Landscape

Al Disrupts
Geospatial Production

Machine learning is automating
data capture, feature extraction,
and change detection.

. Geospatial Goes
~  Mainstream

'Digital native' users and non-
geospatial businesses are driving
demand for accessible apps.

_Digital Ethics & Privacy
» Take Centre Stage

The boom in location data raises
crifical questions about data
ownership and cybersecurity.

Digital Twins Create
Virtual Worlds

Digital replicas of cities enable
simulation, prediction, and
optimised urban planning.

! Demand for New
~~ Skills Surges

Data science, analytics, and
visualisation expertise are now
oritical for the workforce.

Ubiquitous Connectivity
is a Game Changer
5G technology will enable a new

wave of real-time, data-
intensive applications.

A NotebookLM
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Das Geoinformations-Okosystem
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Jordi Escriu, EC-JRC, Unlocking the full potential of European data,
at The role of geospatial in address major challenges facing Europe,
EUROGI Conference, 21.11.2024
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Visionen und Ziele
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SIMPL (Cloud-to-Edge federations)

« Simpl ist eine gquelloffene,
Intelligente und sichere
Middleware-Plattform,

* die den Datenzugriff und

* die Interoperabilitat zwischen

Playground and demonstration

europaischen Datenraumen environment for SIMPL-Open
unterstutzt. An environment for data spaces fo
@ experiment with the open-source
soffware and assess their level of

The core product of SIMPL : % r interoperability with Simpl
An open-source soffware stack that SIMPF
powers data spaces and other clouad-

lo-edge federations initialives ' E

Instances of SIMPL-Open for

https://digital-strategy.ec.europa.eu/de/policies/ Reciora data spaces

Simpl#1712822729753-0 The deployment of SIMPL-Open

for selected Data Spaces
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Data Space Su

¢S Data Spaces Toolbox

Search

Service

[ Federation

[ participant Agent
E] Value Creation

[ catalogue

D Vocabulary

[] observability

E] Data Space Registry

[ validation and
Verification

[:] Palicy Information
Point

[[] Business and
organisational
support tools

[ control Plane
[ pata Plane
[ credential Store
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O3 Vocabulary

The primary mission of an
OntoPortal installation is to host
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semantic artefacts. The portals
accept resources in multiple...
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@ Realtime Information
Service

&, Value Creation

The introduction of the Predictive
Unit Real-Time Information
Service (PURIS) enriches a
company's resilience strategy
through standardized data...
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= Catalogue

The Data Space Portal is a
comprehensive platform that
enables seamless interactions
within data spaces, providing tools
for data discovery and...
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= support tools

The iSHARE Trust Framework
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Interoperability Framework Data Spaces
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Interoperability Framework ECDS

(European Common Data Space)

Die zweite Kommission von der Leyen (2024—-2029)
setzt sich fur einen neuen Plan fur nachhaltigen
Wohistand und Wettbewerbsfahigkeit Europas ein.

Ziel ist es, die Produktivitat durch die Verbreitung
digitaler Technologien zu steigern und gleichzeitig den
grunen und digitalen Wandel weiter zu unterstutzen.

Digitale Infrastrukturen sollen den Zugang zu
sicherer, schneller und zuverlassiger Konnektivitat
verbessern.

Bearbeitung von burokratischen Hurden zugunsten
von Geschwindigkeit und Flexibilitat sowie Abbau
von Hindernissen fur den Binnenmarkt sind weitere
wichtige MalRnahmen.

EU Entwicklungen: INSPIRE und die Semantische Interoperabilitdt / Jobst
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Interoperability Framework ECDS

(European Common Data Space)

Es wird erwartet, dass die vorgestellten
Vorschlage und Anregungen in der Studie
,interoperability Approaches for environmental
data sharing and reuse in the European Union”
zur Debatte uber die Konzeption des EGDDS
sowie zur méglichen Uberarbeitung des
Rechtsrahmens fur den Austausch von
Umweltdaten (insbesondere INSPIRE) beitragen
und diese beeinflussen werden. Diese Debatte
wird derzeit unter der Leitung der
Generaldirektion Umwelt der Europaischen
Kommission (DG ENV) gefuhrt.

EU Entwicklungen: INSPIRE und die Semantische Interoperabilitdt / Jobst 13
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Interoperability Approaches - Erkenntnisse

* Bestehende Ansatze haben die
Zuganglichkeit und Auffindbarkeit von
Umweltdaten verbessert, Interoperabilitat
und Wiederverwendbarkeit sind jedoch
weiterhin eingeschrankt.

* Technische Interoperabilitat wird durch
unbeabsichtigte Komplexitat, Unklarheiten
bezuglich der Einhaltung von Vorschriften
und die Verwendung nicht bewahrter
Standards und Technologien
beeintrachtigt.

EU Entwicklungen: INSPIRE und die Semantische Interoperabilitdt / Jobst 14
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Interoperability Approaches - Erkenntnisse

Semantische Interoperabilitat ist aufgrund des
Bedarfs an Konsens und konsistenten Definitionen von
Schlusselbegriffen und -konzepten schwer zu
erreichen.

Governance-Strukturen und ausreichende
Ressourcen sind fur die Implementierung und
Aufrechterhaltung von Interoperabilitatsanforderungen
und -empfehlungen unerlasslich.

Es bestehen Moglichkeiten zur Verbesserung der
Interoperabilitat, beispielsweise durch die
Wiederverwendung definierter Semantiken und
konzeptioneller Modelle, die Verwendung offener
Formate und die Weiterentwicklung bestehender
Domanenstandards und -werkzeuge.

EU Entwicklungen: INSPIRE und die Semantische Interoperabilitdt / Jobst 15
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Interoperability Approaches - Erkenntnisse

Die Einrichtung eines Ad-hoc-Governance-Gremiums, das sich
auf Interoperabilitatsfragen konzentriert (z.B.
Dateninteroperabilitatsgruppe (DIG) wirde jedem Datenraum,
einschliel3lich des EGDDS, zugutekommen, indem sie

die besten semantischen, technischen und verfahrenstechnischen
Aspekte der Interoperabilitat kontinuierlich weiterentwickeln
und uberwachen

Bindeglied zur Etablierung der Interoperabilitat zwischen den
Datenraumen

Ubergeordnetes Steuerungsgremium fiir das EGDDS (z. B.
ein Green Data Advisory Board (GDAB)) oder ein Europaisches
Digitales Infrastrukturkonsortium (EDIC)

Datenaustausch zwischen den verschiedenen beteiligten
Anbietern und Gemeinschaften erleichtern

EU Entwicklungen: INSPIRE und die Semantische Interoperabilitdt / Jobst 16
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Interoperability Framework Methoden

* Ebenen: die konzeptionellen Ebenen einer Datenrauminfrastruktur.

*  Community-Ebenen.
* 12 Aspekte der Interoperabilitat.

* lterative Interoperabilitat: mogliche Grade der Interoperabilitat, die
genutzt werden konnen, um Interoperabilitat iterativ zu erreichen.

Table 1 | The Technical Building Blocks of the Data Spaces Support Centre (DSSC) Blueprint v1.5

TECHNICAL BUILDING BLOCKS

Data interoperability Data Sovereignty & Trust Data Value Creation
Enablers
|dentity & Attestation Data, Services
Duta Modets Management & Offerings Descrptions
Data Exchange Trust Framework Publication & Discavery

Access & Usage Policies Value Creation Services

Provenance & Traceability Enforcement

Source: Data Spaces Support Centre (DSSC).
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Interoperability Framework Methoden

The mapping to the blueprint is as follows:

“Data Models” @ Vocabularies: common languages to facilitate semantic

interoperability in a data space, including ontologies,
The “Data Models” building block data models, schema specifications, mappings and API
focuses on the vocabulary (1b) aspect specifications that can be used to annotate and describe
of interoperability and touches some data sets and data services.

others, such as the logical models
(2a), open formats (2b), open
Application Programming Interfaces
(APIs) (2c), mappings (2d) and
conceptual models (1c) aspect
of interoperability. The building
block contains the following
elements (DSSC,
2025b):

@ Vocabulary management process: the management
process for creating, managing and updating
vocabularies within data spaces.

& Vocabulary hub: a technical component providing facilities for publishing,
editing, browsing and maintaining vocabularies and related documentation.

EU Entwicklungen: INSPIRE und die Semantische Interoperabilitdt / Jobst 18
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Interoperability Framework Methoden
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“Data Exchange”

Meta specifications and best practices for the @
adoption of existing data exchange APIs. The “Data Exchange” building
block maps to the logical
models (2a), open formats (2b)
and open APIs (2c) aspects of
Generic purpose data exchange API, including methods to interoperability. This building
query, update and delete data. @ block contains the following
elements (DSSC, 2025c):
Tooling to use and maintain data exchange APIs &
Technical formats: This building block has a strong relation with the data \
models building block. It provides the ground of data models in technical
formats (payload of the API), e.g. JavaScript Object Notation (JSON). &

EU Entwicklungen: INSPIRE und die Semantische Interoperabilitdt / Jobst 19
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Interoperability Framework Methoden

‘Provenance and traceability’ @ 1 Framework for requirements for

» o observability: data transactions in Data
The “Provenance and traceability” building block Spaces can require the observability of
primarily describes how transactions are logged, each activity in the transaction including the
authOI‘ISEd El.r'ld pOtEﬂtlally b”.le‘j SUCh rUIES provisigning Uf evidence.

may partially map to the lifecycle rules for
individual data objects (3b), existence of a
monitoring and reporting mechanism (3c) and
the existence of a well-suited governance

Third parties to provision or use evidence: the provisioning
and usage of this evidence can be used by the parties

_ _ directly involved in the transaction and optionally by a third
mechanlsm.for agreeing on other aspects D party, which is not directly involved in the transaction. Such
(3d). According to the Data Spaces third parties can be involved for different purposes, e.q.,
Building Blocks documentation, the auditing, usage accounting and billing, or compliance.
following elements are part of

this (DSSC, 2025d):

Mechanisms to provide and use evidence of the activities of a

transaction: this is particularly relevant when multiple parties are
involved in the value creation, so called value chains, as such parties
have a different interest.

* Die Rolle des PVP Stammportals?
EU Entwicklungen: INSPIRE und die Semantische Interoperabilitdt / Jobst 20
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Infrastruktur Ebenen: Daten und Steuerung
* Die Steuerungsebene ist der Ort, an dem Daten ermittelt, die
Zugriffskontrolle verwaltet und durchgesetzt sowie die spezifischen
Protokolle und Komponenten definiert werden.
* Die Datenebene ist der Ort, an dem die eigentlichen Daten ausgetauscht
und verarbeitet werden.
____________________________________________ B
House Provider Provider
_ CONTROL PLANE
CONNECTOR W "CONNECTOR N " CONNECTOR : « Data Space Protocol Implementation
: « Contracts/Policies
WFS/API-F STAC/WCS API-P ) L‘j:?;g;‘:taation
SHARED

_ DATA Plane & :
s o i e e s e o e « Vocabulary/Semantics

Quality, Provenance, Traceability

DATA PLANE
Protocol
Encoding
Data Structures/Models
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Community Ebenen im Datenraum

* Inter-CEDS: Sektor-Ubergreifende Common European Data Spaces
* Intra-CEDS: Domanen-ubergreifende Common European Data Spaces
* Intra-EGDDS: Interoperabilitat im Europaischen Green Deal DS

* Intra-DS: Interoperabilitat im einzelnen Data Space

FIGURE 2 - Examples of the different community levels of interoperability.

Common Common
European
other
Data

Space

Common

European
Data

Space Green Deal Data Space

Intra-GDDS-Interoperability

European

Data
Space Energy Data Space

Intra-EDS-Interoperability

Forestry

¥

Intra DS- Intra DS-

Geothermal

2
i

Intra DS-
interoperability

Intra DS-

interoperability interoperability interoperability

‘\ O /,
M Turbines - 1
in Forests y Jl.g

Source: Figure created for the purpose of this study.
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12 Aspekte der Interoperabilitat

Semantische Interoperabilitat

* Verwendung allgemein anerkannter und klar definierter Mal3einheiten und
Bezugssysteme.

* Verwendung anerkannter Worterblcher, Vokabulare und Taxonomien,
idealerweise basierend auf gemeinsamen Rechtsnormen (z. B. einer
Verordnung der Europaischen Kommission).

* Verwendung konzeptioneller Datenmodelle, dokumentiert unter
Verwendung von Standardmethoden, z. B. der Unified Modeling
Language (UML).

* Vorhandensein semantischer Zuordnungen von etablierten (nationalen
oder regionalen) Standards zum gemeinsamen Standard, die die
semantische Ausrichtung verbessern und verbleibende Diskrepanzen
dokumentieren.
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12 Aspekte der Interoperabilitat

Technische Interoperabilitat

bev.gv.at

* Verwendung formal spezifizierter logischer
Datenmodelle.

* Verwendung gangiger, offen spezifizierter und
universell implementierbarer Datenformate.

* Verwendung gangiger, offen spezifizierter und
universell implementierbarer APIs und Protokolle.

* Vorhandensein einer Validierungs- und
Qualitatssicherungsinfrastruktur.
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12 Aspekte der Interoperabilitat

Prozess Interoperabilitat

* Anwendung gemeinsamer Qualitatsstandards bei der
Datenerfassung und -pflege, z. B. hinsichtlich des
Mindestmalstabs fur Geodaten oder der raumlichen und
numerischen Genauigkeit sowie der Klassifizierungsgenauigkeit
far nicht-raumliche Attribute.

* Klar definierte Lebenszyklusregeln fur einzelne Datenobjekte.

* Vorhandensein eines Uberwachungs- und
Berichtsmechanismus.

* Vorhandensein eines geeigneten Governance-Mechanismus
zur Abstimmung aller weiteren Aspekte.

* Stabile und verlassliche Governance?
* Prozess Standards? Interoperabilitat von Prozessen?

EU Entwicklungen: INSPIRE und die Semantische Interoperabilitdt / Jobst 25
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Interoperability Framework EU-GDDS

Connecting Environmental Data: A Blueprint for the EU Green Deal Data Space

To achieve the European Green Deal's objectives, environmental data from various sources must be easily shared and reused.

bev.gv.at

The Interoperability Challenge

Data is Accessible, but Not Always Usable Speaking Different ‘Data’ Languages Fragmented Governance and Resources
|
A &%f M@\
o =/ @ =
While past efforts improved data discovery, true A primary barrier is the difficulty of achieving community Unclear responsibilities and insufficient resources are key obstacles
interoperability and reusability remain limited. agreement on commun definitions and concepts. to implementing and maintaining interoperability standards.
A Blueprint for Success Establish Dedicated Governance Bodies

i Semantic ] | Technical |

B ( A 3-Pillar Framework;;)rlnter:::ility ) 5 % @

a°_ 8 | Data Interoperability Group (DIG) Green Data Advisory Board (GDAB)
iy For technical work
(A :
A % Priority Actions
= Impact score Difficulty score
Sl Standardise Units & _ 2.0
Reference Systems =
Success requires a structured
approach focusing on three Adopt Open Data Formats (0 @ 2.2
intercqnnected areas: Semantic,
Technical, and Process. Use Open APIs & Protocols 35 1.6

el )|

A NotebookLM
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Wirkung auf die Geodateninfrastruktur (INSPIRE)
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Evaluierung von Interoperabilitats-Rahmen
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Figure 1. Policy pathways for establishment of the European Green Deal Data Space. Initial reflection. Source: Author’s own elaboration.

https://publications.jrc.ec.europa.eu/repository/handle/JRC133958
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E FIGURE 3 - Policy pathways for the evolution of INSPIRE and the establishment of the Green Deal Data Space
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Evaluierung von Interoperabilitats-Rahmen

FIGURE 4 - An example for assigning responsibilities for activities that contribute to interoperability.

. (2c) Public APIs \
r (2b) Transform Data |

(1d) Create
Documentatio
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Evaluierung von Interoperabllitats-Rahmen
Diskussionsbedarf

Table 2 | Interoperability approaches - The environmental data sharing initiatives

XPlanung!®

Aspects PSIE® INSPIRE®
1a UoM/CRS None

1b Dictionaries None

1c Conceptual Models None

1d Semantic Mappings None

2a Logical Models None

2b Open Formats Minor

2c Open APIs/Protocols None

2d Validation None

3a Quality Standards None

3b Lifecycle Rules None

3c Monitoring None

3d Governance None Minor

Source: Table created for the purpose of this study.

The impact levels are defined as follows:

None: No discernible impact.

Minor: Partial impact on some (10-50%) resources.
'Major: Substantial impact on some resources.

EUEn - Substantial impact on most (50%-+) resources.

|
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Table 3 | MATURITY OF EXISTING APPROACHES - Difficulty and impact of proposed approaches.

bev.gv.at

Difficulty

Maturity

la HIGH OVERALL DIFFICULTY: LOW (2.0) OVERALL IMPACT: HIGH (4.5)
Units/Reference
Systems INDIVIDUAL FACTORS: INDIVIDUAL FACTORS:
specialist domain knowledge: 2 - Understanding: 4 Difficulty
Specialist technical knowledge: 2 - Autornation: 5
+  Broad Agreement: 1 +  Combination: 5 OVERALL DIFFICULTY: MEDIUM (2.2) OVERALL IMPACT: HIGH (3.75)
-+ 5l units, base standards - Usage: 4
. Complexity of the domain: 3 INDIVIDUAL FACTORS: INDIVIDUAL FACTORS:
Tooling/Methods maturity: 2 Specialist domain knowledge: 3 Understanding: 3
- useful simplifications are 1ot trivial to Automation: 4
define Combination: 3
Specialist technical knowledge: 4 Usage: 5
1b MODERATE OVERALL DIFFICULTY: MEDIUM (3.4) OVERALL IMPACT: HIGH (4.25) - tools are mature but very technical

Dictionnaries

INDIVIDUAL FACTORS:

Specialist domain knowledge: 4

-+ vocabularies need to be added or
exterded

Specialist technical knowledge: 3
-+ for imore connplex taxonoiies
Broad Agreement: 4

-+ 11 the rernaining doimains, this is difficult

Complexity of the domain: 4

-» the domains rissing such lists are

conplex
Tooling/Methods maturity: 2

INDIVIDUAL FACTORS:

- Understanding: 5
- Automation: 4

- Combination: 4

»  Usage: 4

Broad Agreement: 2
Complexity of the domain: 3
» useful simiplifications are 1ot trivial to
define
Tooling/Methods maturity: 2

OVERALL DIFFICULTY: MEDIUM (2.2)

INDIVIDUAL FACTORS:

Spedialist domain knowledge: 2
Specialist technical knowledge: 2
Broad Agreement: 3

Complexity of the domain: 2
Tooling/Methods maturity: 2

OVERALL DIFFICULTY: LOW (1.6)

OVERALL IMPACT: HIGH (4.5)

INDIVIDUAL FACTORS:

Understanding: 3
Automation: 5
Combination: 5
Usage: 5

OVERALL IMPACT: MEDIUM (3.5)

1c MODERATE OVERALL DIFFICULTY: MEDIUM (3.2) OVERALL IMPACT: HIGH (3.75) INDIVIDUAL FACTORS: INDIVIDUAL FACTORS:
Cunceptual Specialist domain knowledge: 2 Understanding: 2
INDIVIDUAL FACTORS: INDIVIDUAL FACTORS: Specialist technical knowledge: 1 Automation: 5
Models Broad Agreement: 2 Combination: 3
Specialist domain knowledge: 4 - Understanding: 5 ~> 500118 1Iew APIS are coliiing up Usage: 4

-+ extensianis, sinplifications
Specialist technical knowledge: 3
Broad Agreement: 3

Complexity of the domain: 4
Tooling/Methods maturity: 2

. Automation: 2
. Combination: 3
. Usage: 4

Complexity of the domain: 2
Tooling/Methods maturity: 1

OVERALL DIFFICULTY: MEDIUM (2.6)

INDIVIDUAL FACTORS:
Specialist domain knowledge: 2

OVERALL IMPACT: HIGH (4.0)

INDIVIDUAL FACTORS:
Understanding: 3
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e HH O AN
SHACL stent fur Shapes Constraint D i g [l @ @

-
Language Und THIS DATA ‘I ‘ l validates the data

L ISVALIDATED&' k' P ‘
Ist eine W3C-Standard-Sprache zur . -
Validierung von RDF-Graphen "

¢ go*
Einschrankungen und Regeln (sogenann .
"Shapes") zu definieren, um die Struktur
und den Inhalt von Daten zu beschreiben '

MIC 20

und ZU UberprUfen. conference 25

Organisationen nutzen SHACL, um die 3 kinds of SHACL specs for different objectives
Datenqualitat sicherzustellen und L SHACL s abjectives

DatenharmonISIerung Zu ermogIIChen 1. validatetheexpectedco%tentofonenamedgraphintheETLprocess

2. specify and document the mapping of the input data to the target SHACL graph
* « Application profile SHACL » objectives :

P rUfu ng . O b Wlssensg ra he n bestl m mte n 1. Provide an inventory of all classes and properties used inside the knowledge graph

2. Generate public documentation of this « inventory »

Anfo rd e ru n g e n e ntS p reC e n 3. Ensure consistency of the properties and classes used throughout every ETL and DSD SHACL

4. ongoing : generate JSON-LD @context
* « DSD SHACL » objectives :

Z . B . d aS U be rp rufe n : O b el n G e b u rtsd atu m ; provide a public documentation of the content of the dataset

ongoing : generate JSON schema of the corresponding API

n I C ht n aC h el n e m Ste rbed a‘tu m | I egt. 3. (automate the extraction of the dataset content from the global knowledge graph)
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Knowledge Hub
Specifications

and maintained.

Specifications

Core Vocabularies are a comerstone Application Profiles make use of
element of semantic interoperability, They vocabularies for a detailed set of use cases
provide a standardised approach for to define mandatory relations, constraints
describing key concepts such as locations, and relationships

|!'..=:||'"||""|“'1|"":_ -:|r_|.-'.r||H.-|1||||'a and natural

PETSOTS.

SEMIC Support Center: https://interoperable-europe.ec.europa.eu/collection/semic-support-centre
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1. General Data Protection Regulation (GDPR) - 9. European Al Strategy - 2020

2018 10. EU Strategy for Data — 2020
2. Coordinated Plan on Artificial Intelligence - 11. Artificial Intelligence Act - 2021

2018
12. Al Watch: Estimating Al Investments in the

3. Ethics Guidelines for Trustworthy Al -2019 European Union — 2022
4. Cybersecurity Act- 2019 13.EU Al Act — 2024
5. White Paper on Artificial Intelligence - 2020 14. Special report 08/2024: EU Artificial intelligence
6. Report on the safety and liability implications ambition - 2024

af s, 1n¥, andsototcs - 2020 15. Al investment: EU and global indicators — 2024
7. Digital Services Act (DSA) - 2020

8. Digital Markets Act (DMA) - 2020

Bruce McCormack (EUROGI),
HOW GEOSPATIAL CAN HELP ADDRESS EUROPEAN, AND GLOBAL MAJOR CHALLENGS,
EUROGI Conference, Brussels, 21 November 2024
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Al use cases
High-impact Al use cases and applications for local needs

Q

Connectivity
Reliable, high-quality broadband
and sustainable energy

7
o
2L V&
Compute Context Competency
Affordable and accessible Quality data and content Al-skilled workforce and
high-performance computing appropriate for local context Al technical talent

Coordination and responsible Al governance
Influencing responsible and ethical development and deployment

Source: Original figure for this publication.

Note: The "coordination and responsible Al governance” topic is covered in a companion publication (World Bank 2024, https://hdl.handle

.net/10986/42500). Al = artificial intelligence.
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Global share
Population 2024) | ] | |
GDP (2024) | ‘

Total funding raised by Al start-ups (July 2025)

Number of Al start-ups (July 2025)

GenAl patents (2014-23) ‘

Notable Al models (June 2025)

Al citations (2000-24) |

Al scientific publications (2000-24) ‘

0 20 40

[JUS [J0therHICGs [ China [ Other UMICGs [ India 1 Other LMICs [ LICs

Sources: Qriginal figure for this publication based on analysis of various indicators from Epoch (https://epoch.ai/), OECD.AI (https://oecd

aifen/), and WIPO (https://www.wipo.int/en/web/ip-statistics).

Note: For models with multiple contributors, only the nationality of the first or leading contributor is counted. Al = artificial intelligence;
GDP = gross domestic product; GenAl = generative artificial intelligence; HICs = high-income countries; LICs = low-income countries;

LMICs = lower-middle-income countries; UMICs = upper-middle-income countries; US = United States.
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FIGURE BO1.1 Country Al readiness level, 2024

Scale

100 - United States
80

60 O China

20 O% @ s United Kingdom
@

Switzerland

2 4 © Ethiopia

Q @ Ve . N@S lsraeIO Singapore O

1 T T T T T T T T T

0 10 20 30 40 50 60 70 80 90
Intensity
Readiness O High O Medium © Low

Source: Original figure for this publication using calculations from the Tortoise Media's Global Al Index (https:/wwwi.tortoisemedia.com/data/global-ai).

Note: Al = artificial intelligence.
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Bridging the Global Al Divide: The 4Cs Framework for Development

The Widening Al Divide Building Al Foundations: The 4Cs
Innovation is Highl
@ £ Concentrated: ki
e | @ High-income countries
r : account for 87% of notable Al
N ' models and 91% of start-up
3 ~3 : : funding.
i 91%

A Stark Compute Divide:
High-income countries

. possess 77% of global data
) centre capacity.

A Stark
Compute Divide:

High-income countries
possess 77% of global

data centre capacity.
' . 1. Connectivity 2. Compute 3. Context 4. Competency
A Pervasive Skills Gap: Reliable digital Al chips, data centres,  Locallyrelevantdata  Robust digital skills
66% of people in high-income infrastructure, energy, and cloud servicesare  and content are essential are indispensable for
countries have basic digital skills, and device access form  the “new electricity” for building trusted and  adopting, adapting, and
versus under 5% in low-income the indispensable of the Al era. effective Al systems. innovating with Al.
countries. baseline.
A NotebookLM
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« Rickblick Geo-Okosystem
* Interoperabilitdt und seine Dimensionen
* Wirkung auf INSPIRE

* Perspektiven

e ReslUmee

S .
- =
>(p

R
W :
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