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Evolving NSDI, UN-IGIF and GKI Relationship
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Geospatial Information: Our Origins

How old is this statement? 40 years! 7 o positioning (Geodetic

; " 7 Address (Buildings)
“Early SDI initiatives focused on data, accessibility, and services, T oesre e

the core components being policy, access network, technical \/ Names (Gazetteer)

standards, people (including partnerships) and data. Water (Hydrology)

Administrative Boundaries

These soon led to the development of, firstly product-based SDI
approaches, where models tended to be data producer and
national mapping agency led, focusing on data production,
database creation, and centralization;

Transport

Bathymetry (Hydrography)
Land cover (Vegetation)

and then process-based SDI approaches, driven more by data Elevation

sharing and re-using data collected by a wide range of agencies
for a great diversity of purposes.”

Imagery (Satellite & Photo)
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UN-GGIM and the UN-IGIF 5T v

UNI v N
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Global Development UN-GGIM Global Geospatial
Frameworks Frameworks
2030 AGENDA FOR & oo O INTEGRATED GEOSPATIAL INFORMATION | |G IE
SUSTAINABLE DEVELOPMENT & ‘ FRAMEWORK (IGIF) “csocem,
Sendai Framework Paris q Strategic Global Statistical F;ef)meyvork f°5
for Disaster Risk Agreement =) Framework on Geospatial £ d ective Lan
Reduction on Geospatial Information Framework Administration
2015-2030 Climate Change and Services for Disasters (GSGF) (FELA)
Global Fundamental Geospatial Data Themes
SAMOA Pathway for SIDS

Global Geodetic Reference Frame (GGRF)

Addis Ababa Action Agenda National Institutional Arrangements in Geospatial Information Management

Habitat Ill New Urban Agenda
Our Ocean, Our Future:

Role of Standards in Geospatial Information Management
Compendium on Licensing of Geospatial Information

Call for Action - _ .
Statement of Shared Guiding Principles for Geospatial Information Management
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An Overview of the UN-IGIF

UN-IGIF

INTEGRATED GEOSPATIAL
INFORMATION FRAMEWORK

The UN Integrated
Geospatial Information
Framework provides a
basis and guide for
developing, integrating
and strengthening
geospatial information
management.

VISION

The efficient use of geospatial information by all countries to effectively measure, monitor and achieve sustainable
social, economic and environmental development — leaving no one behind

MISSION
To promote and support innovation and provide the leadership, coordination and standards necessary to deliver
integrated geospatial information that can be leveraged to find sustainable solutions for social, economic and
environmental development.

STRATEGIC DRIVERS
National Development Agenda ® National Strategic Priorities ® National Transformation Programme ® Community
Expectations ® Multilateral trade agreements ® Transforming our World: 2030 Agenda for Sustainable Development &
New Urban Agenda ® Sendai Framework for Disaster Risk Reduction 2015-2030 e Addis Ababa Action Agenda @ Small
Island Developing States Accelerated Modalities of Action (SAMOA Pathway) @ United Nations Framewaork Convention on
Climate Change (Paris Agreement) ® United Nations Ocean Conference: Call for Action

UNDERPINNING PRINCIPLES

Transparent Reliable, Collaboration

Strategic . Integrative Sustainable and | Leadership and
Enabl ; and Accessible and and Soluti Valued c i ;
fablemen Accountable Easily Used Cooperation olution ae ommitmen
GOALS
Increased Capacity,
Effective Geospatial pacity. Integrated Geospatial Economic Return on

Capability and Knowledge

Information Management
8 Transfer

Information Systems and Services Investment

Sustainable Education and
Training Programs

International Cooperation
and Partnerships Leveraged

Enhanced Mational Engagement | Enriched Societal Value and
and Communication Benefits

The Overarching
Strategic Framework is
a mechanism for
articulating and
demonstrating national
leadership, cultivating
champions, and
developing the capacity

to take positive steps.
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An Overview of the UN-IGIF UNIGIF

INFORMATION FRAMEWORK

STRATEGIC PATHWAYS

national leadership
in geospatial
information, and the
capacity to take
positive steps. The
Strategic Pathways
‘implement’ the IGIF
through actions.

business sectors,

governments, and
many other
stakeholders
benefit every day.
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An Overview of the UN-IGIF UNIGIF

INFORMATION FRAMEWORK

Knowledge * Decisions * Development
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GKI Concepts: 2020-2022

GEOSPATIAL KNOWLEDGE INFRASTRUCTURE

READINESS INDEX AND VALUE PROPOSITION IN WORLD
ECONOMY, SOCIETY, AND ENVIRONMENT

As part of the emerging ‘knowledge infrastructure’, GKI seeks to bring a
geospatial dimension to the wider digital ecosystem.

We (geospatial community) well understand geospatial information, but it
is now broader than in the past. Geospatial requires ‘integration’ — of
data, technology, applications, analytics, modelling, infrastructure,
industry, organizations, innovation...and knowledge.

While anchored by geospatial information, the GKI engages with a
broader range of industry and engineering sectors.

With geospatial information at the heart of the advancing knowledge
environment, the GKI moves the geospatial sector closer to the wider 4IR
data ecosystem.

UN-GGIM ARAB STATES
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GKI Concepts: 2020-2022

¢

Agriculture

Construction and
Infrastructure

Logistics and
Supply Chain

Integrated
Policy
Framework

Geospatial
Dimension to the
Wider Digital
Ecosystem

Geospatial
Knowledge at
the heart of

Public Safety
and Security

el

Autonomous
Driving

Land
Administration

Energy
Transition

tomorrow’s
global digital
society

Collaboration

Leadership

The GKI seeks to add a
‘location-based knowledge’
dimension to the broader
industry and digital ecosystem,
to mainstream geospatial data,
expertise, technologies, and
analytics; and leverage the
many new opportunities
enabled by the 4IR.
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Evolving NSDI, UN-IGIF and GKI Relationship

®
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“Moving from data infrastructure to knowledge infrastructure”

integrated

Geospatisl
Dimension to
the Wider
Digital

Ecasystem -
S Geospatial

Knowledge
at the heart
of tomorrow’s
global digital
society

Industry
Leadership

Foundation
Data

Partnerships
and

Collaboration

UN-IGIF

INTEGRATED GEOSPATIAL
INFORMATION FRAMEWORK

Technology = Applications = Value

Knowledge * Decisions * Development

Society = Economy = Environment

« 51350

SS32Y « SUIZIID

Geodetic
Elevation
Water/Ocean
Land use/cover
Transport
Cadastre
Population
Infrastructure
Settlements
Admin. Bdys.
Imagery
Geology/soils
Observations
etc.

National Spatial
Data Infrastructure
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Evolving NSDI, UN-IGIF and GKI Relationship

Spatial Data Infrastructure (SDI)

Data Centric
Centralized System

Desktop/Web portal
2D representation

Supply-centric
Uimited Data Range
Professional users only
Linear Search
No analysis/No modelling
Government
Web 1.0 - Static Web

Applicotions * Volue

Technology

Society + Ecomomy + Environment

o SUBILD « S4SN

SSa0Y

IGIF - Enabler of GKI

Geospatial Knowledge Infrastructure

Knowtodge—t':omric (applied
intelligence)

Distributed System

Distributed Cloud-based Spatial
Computing

40D/5D Representation
Demand Centric (Value Impact)

Dynamic data with wide range of
data (crowdsourced, mobile, loT)

Includes Machines

Intelligent Search

Advanced Augmented Analytics /
Prescriptive Analytics

Broader Stakeholder Group (including
users, economics and statistics, etc.)

Web 3.0 Semantic Web

Network of Integrated Ecosystems of
Ecosystems
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Transitioning Towards GKI Today

“The world is evolving at an unprecedented pace, driven by rapid
technological advancements and the urgent need to address complex
global challenges. From climate change and public health crises to
urbanization and geopolitical uncertainties, decision-makers require more
than traditional data—they need integrated, real-time insights to navigate
effectively.”

“GKI provides a comprehensive blueprint for integrating digital economies,
societies, and citizens with geospatial approaches, data, and technologies.”

“Moving up the data value chain — from fragmented data management to
integrated knowledge ecosystems.”

“Together, GKI and UN-IGIF will significantly enhance the global geospatial
ecosystem, driving innovation and enabling more informed policymaking,
better resource management, and improved resilience to global challenges.
The future geospatial ecosystem, as envisioned through the GKI, will be more
inclusive, intelligent, and collaborative.”

Source: GKI Readiness Index 2025
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Realizing the Data Value Chain

There is a recognition of the urgent ‘data needs, availability and use’
towards the wider digital data and information ecosystem, including

geospatial, Earth observations and other location-based
information across industry sectors.

0

Geographical

However, the availability of and accessibility to data remains the vital Transpont  Culura
missing link for many of the world’s countries. @
Many innovative technologies, data acquisition capabilities, and Nt et

even petabytes of data, exist. BUT...many countries either do not =T
have access to this data or do not know what to do with it or how

tO use it. Meteorological © Financial
Therefore, how do we extract more value and purpose from (often Statistical

fragmented) data to create impact?

G RAB STATES

SV
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Realizing the Data Value Chain

Below are different elements of the Data Value Chain.
Can you organize them into a logical sequence?

(“hcton )

Decisions ]
[ Knowledge ] [ DATA VALUE CHAIN
[ Insights ] """ @ ‘ el t
8 Information o QAO "' :'Tg::a
[ Understanding ] - 00

[,mpact] [ Data ] )

The Data Value Chain:
Data > Information > Knowledge/Understanding > Insights > Decisions > Action > Impact
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Realizing the Data Value Chain

Ensuring Data has Impact

If data is arranged, organized and structured, it then becomes
the building blocks of information. Then the real value begins...

From (often integrating) Data

we build Information

enabling us to create Knowledge (or Understanding) which
provides with it Insights

enabling us to then make Decisions

in such a way as to take Action

that has measurable and positive Impact.

The Data Value Chain:

DATA VALUE CHAIN

: e ‘ ‘ o ! I:nd
— a0~ 00|\ o
- 0

'''''''''''

Data > Information > Knowledge/Understanding > Insights > Decisions > Action > Impact

Evolving Role of National Mapping Agencies - Transitioning towards Geospatial Knowledge Infrastructure
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4. Geospatial Intelligence for Targeting Social Inequities and
Service Delivery Gaps
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Emergence of Geospatial Intelligence

“The world is “GKI provides a comprehensive blueprint for integrating
digital economies, societies, and citizens with geospatial approaches, data,
and technologies.”

“Looking toward the long-term horizon, the industry is undergoing a
structural transformation toward GKI — a knowledge-led, integrated
paradigm that positions geospatial data as a strategic asset at the core of
national digital economies.

This transition is shaped by strategic, technology-led imperatives, such as
cross-sector data integration, the adoption of Al/ML and edge computing,

and the operationalization of geospatial intelligence within digital public
infrastructure”

Next-generation geospatial intelligence (GEOINT) involves the advanced
collection, analysis, and application of geospatial data to provide actionable
insights, often using cutting-edge technologies and emerging trends.

Source: GKI Readiness Index 2025
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Adoption of Geospatial Intelligence

We are Building Geospatial Intelligence into our Cities
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Adoption of Geospatial Intelligence
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Geospatial Data, Modelling and Analytics
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Adoption of Geospatial Intelligence

Urban Buildings Transport

The disruptive nature of

Y digital transformation,
technology, innovation, and
their exponential impacts,
means that society’s
expectations on how, and at
what level of detail, we
record what is happening
where and when are
changing at a rapid pace.

Yl o B Tt

Combined with Disruptive Technologies, Al, Innovation & Smart Digital Transformations
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Challenges for Geospatial Intelligence

But... these digital technologies and solutions
bring with them a growing digital divide

* How do we bridge the gap in technology access among urban
populations?

* The digital divide in urban areas is not just a matter of access
to the internet.

* It encompasses a range of factors, including broadband
availability, digital literacy, the affordability of digital devices,
and the capacity to use technology in ways that enhance
economic and social outcomes.

* For many, it even includes having access to reliable electricity!

* As cities become smarter, there is a risk is that these
disparities will widen, leaving behind those who cannot
participate in the digital economy... and leverage geospatial
intelligence!

Evolving Role of National Mapping Agencies - Transitioning towards Geospatial Knowledge Infrastructure GEOSPATIAL
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Chellenges for Geospatial Intelligence

The Urban Di

—— e

o g N>l

gital Divide
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Challenges for Geospatial Intelligence

The Geospatial Digital Divide

-
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GKI Delivering Geospatial Intelligence

The good news... sustainable development is
top of the agenda!

* Geospatial technologies are playing a crucial role in
monitoring and managing the environment, including

climate change, deforestation, and resource management.

* Geospatial technology has emerged as a pivotal tool in
environmental conservation, enabling precise mapping,
monitoring, and management of natural resources.

* Geospatial technology also enables continuous monitoring
and assessment of key climate-related parameters. It
provides real-time data on land cover changes,
deforestation, glacier melting, sea ice extent, and carbon
dioxide emissions.

Redioveniion™ - |
Mapping .-

- redit:antosh Kumar Bhoda
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GKI Delivering Geospatial Intelligence

* Artificial Intelligence (Al) and Machine Learning (ML): |
Integration of Al and ML into geospatial data analysis efficiently [ 8
detects patterns, anomalies, or changes.

e Big Data and Cloud Computing: To manage, process, and share
geospatial data at scale, making advanced technologies more
accessible to more users.

* Internet of Things (loT): Integration of loT devices with .",;:-. ! ; .n.."..",@@ \\
geospatial technologies enables real-time data collection and & ’
analysis.

Credit: Santosh Kumar Bhoda

* 3D Mapping and Virtual Reality: Enabling more immersive and intuitive visualization of spatial data.
* Location-based Services: Demand for location-based services and location intelligence continues to grow.
* Data Collection and Generation: Drones, satellites, and LiDAR are redefining how geospatial data is collected.

* Business Model Transformation: Democratizing access to advanced geospatial technologies, making them
more affordable and accessible.
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5. Building Institutional Capacity to Operationalize GKI for
Social Impact

e
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I ASKED A1 A
> BIG QUESTION !

WHAT???

What does “building institutional capacity to operationalize Geospatial
Knowledge Infrastructure (GKI) for social impact” mean?

“Building institutional capacity for Geospatial Knowledge Infrastructure (GKI) involves developing policies for
open data access and sharing, implementing training programs to enhance skills in areas like Al and cloud
computing, fostering public-private partnerships to broaden the data value chain, and strategically shifting
from a data-centric to a knowledge-centric approach to empower evidence-based decision-making for
social impact. This transition is crucial for leveraging location-based information to address pressing global
and local challenges.”

Key Strategies:

Develop supportive policies Promote data-driven decision-making
Provide targeted training Embrace technological advancements
Foster collaboration and partnerships Bridge the digital divide

Shift to a knowledge-centric model

Evolving Role of National Mapping Agencies - Transitioning towards Geospatial Knowledge Infrastructure GEOSPATIAL : % UN-GGIM ARAB STATES
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[Building National Institutional Capacity J

How is the Kingdom of Saudi Arabia Responding to the Digital Divide?

Question:

The digital divide is widening as technology advances and becomes crucial for many
different elements of our daily life.

Does the Kingdom of Saudi Arabia have a ‘digital divide’ and, if so, what might be some
examples of this divide?
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Building National Institutional Capacity

Factors contributing to the digital divide in Saudi Arabia:

Urban vs Rural Access: Urban areas, such as Riyadh, Jeddah, and Dammam, enjoy high levels of internet
connectivity and advanced digital infrastructure. Rural or remote areas, especially in desert regions,
often face challenges in accessing high-speed internet and modern telecommunications.

Affordability and Income Gaps: While internet access has become more affordable over the years,
lower-income individuals and families may still find digital devices and services expensive.

Digital Literacy: There is a disparity in digital literacy, with younger and urban populations often being
more tech-savvy compared to older or rural populations.

Gender Gap: Cultural and societal norms have historically limited women's access to technology in
some areas, although this has improved significantly in recent years with progressive reforms.

Language Barriers: A reliance on English-language content can sometimes hinder access for Arabic-
speaking populations, though local initiatives have aimed to bridge this gap.
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Building National Institutional Capacity

Saudi Arabia's Efforts to Bridge the Digital Divide:

* Vision 2030: The Saudi government’s Vision 2030 initiative emphasizes the development of a digital economy and
bridging the gap in technology access across the Kingdom. Projects under this vision include expanding broadband
coverage to rural areas and implementing 5G networks.

e Universal Service Fund (USF): Saudi Arabia has introduced programs to subsidize internet access in underserved areas,
ensuring wider connectivity.

* Investment in Infrastructure: Significant investments have been made to build fiber-optic networks and expand mobile
broadband coverage, even to remote regions.

» Digital Literacy Programs: The government has launched education and training programs to improve digital skills,
particularly targeting students, women, and underrepresented groups.

* E-Government Services: By expanding e-government services, Saudi Arabia has increased digital adoption among citizens
who need access to public services online.

Progress Made

* Saudi Arabia has one of the highest internet penetration rates in the Middle East, exceeding 97% as of recent reports. The
roll-out of 5G networks and a growing tech-savvy population have helped reduce the digital divide significantly. Initiatives
focused on marginalized groups, like women and rural communities, have begun to yield positive results.
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