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Reliance on the Global Navigation Satellite Systems (GNSS)

Telecommunication services

• Time synchronisation for accurate data transmission

• Without GNSS, continued operation of mobile phone 

networks would be impossible

Stock exchanges and financial operations

• A globally consistent timestamp of when a transaction 

occurs with traceability to Coordinated Universal Time 

(UTC) for regulatory compliance

• Without GNSS, banking systems would be severely 

impacted

Energy grids

• Time synchronisation in energy distribution systems

• Without GNSS, power grid operations would be more 

labour intensive and challenging, with further financial 

implications

The image is adopted from https://www.vectorstock.com/royalty-free-vector/satellites-types-composition-vector-45762172

GEODETIC PRODUCTS ARE FUNDAMENTAL FOR 

MODERN SOCIETY AND SATELLITE OPERATIONS

Source on GNSS importance: EUSPA, Report on Time & Synchronisation User Needs and Requirement, 2019, https://www.gsc-
europa.eu/sites/default/files/sites/all/files/Report_on_User_Needs_and_Requirements_Timing_Synchronisation.pdf, accessed 28 May 2024.

https://www.gsc-europa.eu/sites/default/files/sites/all/files/Report_on_User_Needs_and_Requirements_Timing_Synchronisation.pdf
https://www.gsc-europa.eu/sites/default/files/sites/all/files/Report_on_User_Needs_and_Requirements_Timing_Synchronisation.pdf
https://www.gsc-europa.eu/sites/default/files/sites/all/files/Report_on_User_Needs_and_Requirements_Timing_Synchronisation.pdf
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UN-GGCE mandate

• Support the implementation of the General Assembly 
resolution 69/266 “A Global Geodetic Reference Frame 
for Sustainable Development”

• Assist Member States and geodetic organisations 
towards collaborative efforts to sustain, enhance, access, 
and utilise a Global Geodetic Reference Frame1

Member States have a strong political support for geodesy, 
which enables them to

• accelerate the achievements of the Sustainable 
Development Goals

• derive social, environmental and economic 
benefits, and thus enhance investment in the field 
of geodesy

UN-GGCE vision

1. Global Geodetic Reference Frame (GGRF) is a collective term for a framework which allows users to precisely determine and express locations on the Earth, as well as to quantify 
changes of the Earth in space and time. At present the GGRF is realized through the International Terrestrial Reference Frame (ITRF), International Celestial Reference Frame (ICRF) 
and physical height systems. For more details see “Frequently Asked Questions and Answers on the Global Geodetic Reference Frame”. Available at 
https://ggim.un.org/documents/FAQ_UNGGIM-GGRF.pdf , Accessed on 25 August 2025. 

https://ggim.un.org/documents/FAQ_UNGGIM-GGRF.pdf#:~:text=The%20Global%20Geodetic%20Reference%20Frame%20%28GGRF%29%20is%20a,changes%20of%20the%20Earth%20in%20space%20and%20time.
https://ggim.un.org/documents/FAQ_UNGGIM-GGRF.pdf#:~:text=The%20Global%20Geodetic%20Reference%20Frame%20%28GGRF%29%20is%20a,changes%20of%20the%20Earth%20in%20space%20and%20time.
https://ggim.un.org/documents/FAQ_UNGGIM-GGRF.pdf#:~:text=The%20Global%20Geodetic%20Reference%20Frame%20%28GGRF%29%20is%20a,changes%20of%20the%20Earth%20in%20space%20and%20time.


5

• Insufficient evidence to influence decision-makers

• Lack of awareness of the socio-economic benefits of geodesy

• Limited funding

• Weak governance mechanisms
• Declining number of trained geodesists

Challenges in the field of geodesy

Global Geodesy 
Needs Assessment, 
UN-GGCE, 2024

Hidden Risk, 
UN-GGCE, 2024

Joint Development Plan for Global Geodesy

• Contains actions based on the Needs Assessment

• Available in 6 UN languages, https://ggim.un.org/UNGGCE/#documents

• Consists of three Phases
1. Avoid further degradation of GGSC
2. Robust GGSC (i.e., support operational requirements)
3. Next generation GGSC (i.e., higher requirements for 

scientific needs)

• Includes activities for UN-GGCE, Member States and partners

https://ggim.un.org/UNGGCE/#documents
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MMOU on strengthening the Global 
Geodesy Supply Chain  

The MMOU

o Highlights a shared recognition of required actions to sustain 
the GGSC,

o Promotes cooperation among signatures, with the aim of 
strengthening the GGSC,

o Raises awareness of Member States' reliance on each other for 
ground observatories, geodetic data analysis, and accurate 
geodetic products, essential for positioning, navigation, and 
timing services,

o Demonstrates to policymakers the necessity of international 
cooperation, by forming a “coalition of the willing”.

• Operative from 10 March 2025.

• 49 participants from various associations, governmental institutions, 
academia, or private sector (as of 16/10/2025).

• No financial commitments required.

• You can join the MMOU as a Participant at any time by sending an 
email to un-ggce@un.org on official letterhead from your government 
agency or organisation.

• For more details, https://ggim.un.org/UNGGCE/#MMoU.

mailto:un-ggce@un.org
mailto:un-ggce@un.org
mailto:un-ggce@un.org
https://ggim.un.org/UNGGCE/#MMoU
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• Develop a methodology for assessing the       
GGSC maturity.

• Introduce new concepts, such as

o Global Geodesy Supply Chain (GGSC),

o GGSC capabilities,

o GGSC maturity.

• Assess the current GGSC maturity level.

• Develop a background document on 
strengthening the GGSC for further consultations 

• Ultimately, after completion of the Phase 2 
activities, transition to a more mature GGSC 
which will also improve the geodetic product 
accuracy.

Purpose of this work

Joint Development  Plan for Global Geodesy, UN-GGCE, 2025
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What is the Global Geodesy Supply Chain (GGSC)? 
Essential Geodetic 
Variables, 2025
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• Maturity
“A very advanced or developed form or state.”1

• GGSC maturity
A process of a progressive development of GGSC capabilities – from an initial 
to a desired state – necessary to produce and deliver geodetic products with 
the required properties (e.g., accuracy, reliability, integrity) to fully meet end-
user needs.

• GGSC capabilities
A set of core functions, processes, resources, and competencies required for 
effective GGSC operations.

1. Maturity. Cambridge dictionary. Available at https://dictionary.cambridge.org/us/dictionary/english/maturity, accessed on 26 August 2025. 

For definitions of “maturity”, “capabilities”, and “maturity assessment model” in the context of a system analysis, refer to:
2. Stoiber, C., Stöter, M., Englbrecht, L. et al. Keeping Your Maturity Assessment Alive. Bus Inf Syst Eng 65, 703-721 (2023). https://doi.org/10.1007/s12599-023-00805-y
3. Mettler, T. (2011) ‘Maturity assessment models: a design science research approach’, Int. J. Society Systems Science, Vol. 3, Nos. 1/2, pp.81-98. Available at https://www.inderscience.com/offers.php?id=38934.
4. Jäkel J-I, Fischerkeller F, Oberhoff T, Klemt-Albert K (2024). Development of a Maturity Model for the Digital transformation of companies in the context of Construction Industry 4.0, ITcon Vol. 29, pg. 778-809, https://doi.org/10.36680/j.itcon.2024.034.

What is a GGSC maturity?

https://dictionary.cambridge.org/us/dictionary/english/maturity
https://doi.org/10.1007/s12599-023-00805-y
https://doi.org/10.1007/s12599-023-00805-y
https://doi.org/10.1007/s12599-023-00805-y
https://doi.org/10.1007/s12599-023-00805-y
https://doi.org/10.1007/s12599-023-00805-y
https://doi.org/10.1007/s12599-023-00805-y
https://doi.org/10.1007/s12599-023-00805-y
https://www.inderscience.com/offers.php?id=38934
https://doi.org/10.36680/j.itcon.2024.034
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Frameworks used to develop the GGSC 
maturity assessment model

NAME ACRONYM MAIN CONCEPT

Data Management Body of 
Knowledge1

DMBOK Framework for technical data management and data lifecycle management

Data Management Capability 
Assessment Model2

DCAM Framework for data governance, business and data architecture alignment, 
data strategies and funding

Open Data Maturity3 ODM Policy framework, open data standard framework

International Organisation for 
Standardization – Asset Management 
System4

ISO 55001 Framework for performance management, asset planning, maintenance and 
operations

The Open Group Architecture 
Framework5

TOGAF Layered enterprise architecture framework, business architecture framework

Business Architecture Body of 
Knowledge6

BIZBOK Framework for business architecture framework, definition of value streams, 
asset management

1. https://dama.org/learning-resources/dama-data-management-body-of-knowledge-dmbok/
2. https://edmcouncil.org/frameworks/dcam/
3. https://data.europa.eu/en/publications/open-data-maturity
4. https://www.iso.org/standard/83054.html
5. https://www.opengroup.org/togaf
6. https://www.businessarchitectureguild.org/general/custom.asp?page=002

* For further details on the GGSC maturity model development, please contact UN-GGCE director Nicholas James Brown (nicholas.brown@un.org)

https://dama.org/learning-resources/dama-data-management-body-of-knowledge-dmbok/
https://dama.org/learning-resources/dama-data-management-body-of-knowledge-dmbok/
https://dama.org/learning-resources/dama-data-management-body-of-knowledge-dmbok/
https://dama.org/learning-resources/dama-data-management-body-of-knowledge-dmbok/
https://dama.org/learning-resources/dama-data-management-body-of-knowledge-dmbok/
https://dama.org/learning-resources/dama-data-management-body-of-knowledge-dmbok/
https://dama.org/learning-resources/dama-data-management-body-of-knowledge-dmbok/
https://dama.org/learning-resources/dama-data-management-body-of-knowledge-dmbok/
https://dama.org/learning-resources/dama-data-management-body-of-knowledge-dmbok/
https://dama.org/learning-resources/dama-data-management-body-of-knowledge-dmbok/
https://dama.org/learning-resources/dama-data-management-body-of-knowledge-dmbok/
https://dama.org/learning-resources/dama-data-management-body-of-knowledge-dmbok/
https://dama.org/learning-resources/dama-data-management-body-of-knowledge-dmbok/
https://dama.org/learning-resources/dama-data-management-body-of-knowledge-dmbok/
https://dama.org/learning-resources/dama-data-management-body-of-knowledge-dmbok/
https://dama.org/learning-resources/dama-data-management-body-of-knowledge-dmbok/
https://edmcouncil.org/frameworks/dcam/
https://edmcouncil.org/frameworks/dcam/
https://data.europa.eu/en/publications/open-data-maturity
https://data.europa.eu/en/publications/open-data-maturity
https://data.europa.eu/en/publications/open-data-maturity
https://data.europa.eu/en/publications/open-data-maturity
https://data.europa.eu/en/publications/open-data-maturity
https://data.europa.eu/en/publications/open-data-maturity
https://www.iso.org/standard/83054.html
https://www.iso.org/standard/83054.html
https://www.opengroup.org/togaf
https://www.opengroup.org/togaf
https://www.businessarchitectureguild.org/general/custom.asp?page=002
https://www.businessarchitectureguild.org/general/custom.asp?page=002


GGSC maturity assessment model

12

• A framework for a systematic assessment of GGSC capabilities, grouped into 
functionality domains, across different dimensions (people, processes, technologies, 
data) against their maturity levels, ranging from an initial to a desired state (Level 0 
to Level 5).

6 Domains

• Engagement and collaboration
• Governance and strategy
• Data management
• Data products and software
• Asset and infrastructure management
• Innovation and development

4 Maturity dimensions

• People (Level 0 - 5)
• Technologies (Level 0 - 5)
• Processes (Level 0 - 5)
• Data (Level 0 - 5)

Assessed across

59 Capabilities
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GGSC domains and capabilities

Functionality domains

Functionality domains

Capabilities

Capabilities

Capabilities

Capabilities

Capabilities

Capabilities

Capabilities

Capabilities
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✓ People
have dedicated funding, clearly defined 
roles and responsibilities, and relevant 
skills and training

✓ Processes
formalised, documented, communicated, 
and adhered to

✓ Technologies
interoperable, maintained, scalable,       
fit-for-purpose

✓ Data
FAIR1 (findable, accessible, interoperable, 
reusable), quality-verified

Desired state across the dimensions, i.e. Level 5

MATURITY 
LEVEL

POINT 
SCORE

DESCRIPTION

Level 0 N/A Capabilities are undefined.

Level 1 1 Initial state with a transformative              
intent, with informal or reactive measures 
beginning to emerge.

Level 2 2 Procedures are established but applied 
inconsistently.

Level 3 3 Approaches are documented, standardized, 
and consistently applied within individual 
operational units.

Level 4 4 Various actions and procedures are 
successfully applied and regularly monitored; 
however, isolated process sequences persist 
in several interdependent operational units.

Level 5 5 All relevant approaches and procedures are 
interoperable and systematically applied 
across the GGSC; they are continuously 
monitored and improved.

1. https://www.go-fair.org/fair-principles/

https://www.go-fair.org/fair-principles/
https://www.go-fair.org/fair-principles/
https://www.go-fair.org/fair-principles/
https://www.go-fair.org/fair-principles/
https://www.go-fair.org/fair-principles/
https://www.go-fair.org/fair-principles/
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Example: “Engagement and collaboration” domain maturity

CAPABILITIES DESCRIPTION PEOPLE PROCESSES TECHNO-
LOGY

DATA EVIDENCE (from the Global Geodesy Needs Assessment)

Stakeholder 
Identification and 
Analysis

Identifying and classifying 
the stakeholders of the 
global geodesy supply 
chain.

2 NA NA NA While there are some good examples of how key stakeholder groups like government, academia, 
industry, and the public are collaborating, particularly within the IAG Services, there are few 
examples of how this is being done outside of geodetic community indicating a need for better 
understanding of stakeholder contributions, dependencies, and requirements.

Stakeholder 
Communication 
and Engagement

Communicating and 
engaging with 
stakeholders effectively.

2 2 2 2 Communication with key stakeholders is currently done poorly, with a lack of awareness across 
various groups including decision-makers, industry, and the public, and a clear need for a strategic 
approach and professional communication resources.

Standards 
Development and 
Promotion

Developing and 
promoting standards 
required for the global 
geodesy supply chain.

3 3 3 3 On a global scale there is a lack of people contributing to and promoting technical standards due to 
significant capability and capacity gaps in this field (who are engaged in geodesy) within Member 
States. Furthermore, there is a lack of dedicated resources, and reliance on in-kind contributions, 
despite the critical role standards play and the existence of some established practices.

Partnership and 
Collaboration

Establishing and 
managing collaborations 
across government, 
science, academia, and 
private sector.

2 3 2 3 Establishing and managing collaborations with external organisations occurs across various sectors, 
including government, academic, and private entities, but is often based on goodwill and in-kind 
contributions, is fragmented, lacks formal agreements and coordinated strategy, and needs 
improvement to enhance the supply chain’s robustness.

Outreach and 
Public Awareness

Raising public awareness 
about the importance of 
geodesy and engaging in 
outreach activities.

1 1 NA 3 The evidence indicates a significant lack of awareness across various critical groups, hindering 
support and resources for the global geodesy supply chain.

Curriculum 
Development and 
Educational 
Program Delivery

Developing and executing 
educational programs 
and trainings.

2 3 2 2 Creating and providing educational content and training is significantly lacking, evidenced by a 
decline in formal programs, a shortage of qualified staff requiring on-the-job training, and an 
unequal distribution of geodetic knowledge, highlighting a strong need for more resources, 
coordinated initiatives, practical experience, and potentially new online platforms.

16
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PEOPLE maturity
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TECHNOLOGY maturity
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PROCESS maturity
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DATA maturity
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• The Data Management domain is the 
strongest domain thanks to the IAG services

• The Government and Strategy domain has 
the greatest uncertainties across different 
dimensions

• GGSC demonstrates an overall moderate 
maturity level across all dimensions

• GGSC capabilities were identified and analysed according to their maturity levels in four dimensions 
(people, processes, technology, and data)

• GGSC maturity assessment model enables holistic view of the GGSC

• Further validation of the results is necessary through joint consultations with Member States and 
relevant stakeholders

Conclusions

Summary
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Our contact details

mailto:un-ggce@un.org
mailto:un-ggce@un.org
mailto:un-ggce@un.org
https://ggim.un.org/UNGGCE/
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mailto:liubov.poshyvailo-strube@un.org
mailto:liubov.poshyvailo-strube@un.org
mailto:liubov.poshyvailo-strube@un.org
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