- 1 -
TSAG-310
	[bookmark: dnum][bookmark: dtableau][image: A black and white logo

Description automatically generated with low confidence]
	INTERNATIONAL TELECOMMUNICATION UNION
TELECOMMUNICATION STANDARDIZATION SECTOR
STUDY PERIOD 2025-2028
	TSAG-310

	
	
	TSAG

	
	
	Original: English

	
	
	Geneva, 26-30 January 2026

	TD

	Source:
	Rapporteur, RG-DT

	Title:
	Progress report on Gap Analysis (May 2025 - January 2026)

	Contact:
	Ahmed Said
Rapporteur, TSAG RG-DT
Egypt
	E-mail: asaid@tra.gov.eg 

	Contact:
	Jasim Al-Ali
Associate Rapporteur, RG-DT
UAE
	Tel:	
E-mail:	j.ali.ahmad@gmail.com 

	Contact:
	Ms. Nurona Makhmudova 
Associate Rapporteur, RGDT
Uzbekistan
	E-mail:n.maxmudova@digital.uz
	Contact: 
	Cynthia Lesufi
Associate Rapporteur, TSAG RG-DT
South Africa
	E-mail: clesufi@dcdt.gov.za 

	Contact:
	Vijay Mauree 
Secretary of TSAG RG-DT
	E-mail: vijay.mauree@itu.int 



	Abstract:
	This TD contains the updated gap analysis document from RG-DT.

	
	





Gap Analysis
1. Scope
The TSAG rapporteur group on sustainable digital transformation (RG-DT) is tasked to perform a gap analysis on the activities and studies on sustainable digital transformation in ITU-T, ITU-D ITU-R and General Secretariat as well as in other standardization bodies. The TSAG rapporteur group received feedback from different groups  to perform this task.	Comment by Jasim Ali Yousef Bousaibah: I kept this and I added ITU-R based on the ToR : Liaise as necessary to foster cooperation and collaboration with other recognized bodies and standards development organizations (SDOs), with the Radiocommunication Sector 
2. References

3. Areas for Analysis


4. Activities of TSB in Digital Transformation
Please see below updates on Sustainable Digital Transformation activities under TSB:

4.1	Digital Transformation Dialogues (DTD) and other events
[image: A group of people working on a computer

Description automatically generated]The International Telecommunication Union (ITU) has been organizing the Digital Transformation Dialogues (DTD). DTD offer a dynamic platform to facilitate a deeper understanding of emerging technologies to reshape traditional processes, improve operational efficiency and unlock new possibilities for innovation and standardization. The Digital Transformation Dialogues seeks to address evolving themes associated with digital transformation, foster cooperation among city stakeholders, and examine the role of standardization within this domain. The Digital Transformation Dialogues serve as a unique platform for highlighting the latest work and outcomes of the ITU-T Focus Groups, Initiatives and ITU-T Study Groups.
The following events have been held in 2025:
· ITU and UN-Habitat Webinar – Empowering lives through people-centred smart cities (31 October 2025)
· Digital inclusion and accessibility: Leaving no one behind in virtual worlds and the citiverse (15 May 2025)
· Artificial Intelligence & Virtual Worlds: Innovating the Future of Work and Economic Growth to advance the SDGs (6 May 2025)
· ITU and ATU Webinar – Shaping Africa’s Digital Future: Governance in the Metaverse and Virtual Worlds (25 February 2025) 
More information on the Digital Transformation Dialogues is available at: https://www.itu.int/cities/digitaltransformationdialogues/
Regarding sustainable digital transformation ITU has held the following events:
· Side Event to 2025 BRS COPs: Towards a Global Framework for Digital Product Information Systems: Enhancing Sustainability and Traceability for the ICT sector, (Geneva, 30 April 2025)
· Forum on Sustainable Digital Transformation in Latin America,
(Santo Domingo, Dominican Republic, 8 May 2025)
· Digital solutions for sustainability: ICT’s role in GHG reduction and biodiversity protection (Geneva, 8 July 2025)
· From data to impact: Digital Product Information Systems and the importance of traceability for global environmental governance (Geneva, 8 July 2025)
· Navigating the Intersect of AI, Environment and Energy for a Sustainable Future (Geneva, 10 July 2025)
· ITU-UNIDO Workshop on "E-waste in Latin America: From Current Challenges to Future Solutions"  EN | SP​ (Virtual, 17 October 2025)
· ITU Workshop on “Understanding and Reducing the Environmental Footprint of ICTs”
(Fully Virtual, 25 November 2025), from 1400–1530 CET.
· UNEA Side event on: Digital Product Information Systems for a resilient planet: Advancing circularity and transparency, (Nairobi, 10 December 2025)
· Second IEEE-ITU Symposium on Achieving Climate Resilience: Accelerating the Energy Transition and Digital Connectivity for Global Impact, (Geneva, 16 – 17 December 2025)

4.1 Digital Transformation Resource Hub
The Digital Transformation Resource Hub continues to collate a range of quality publications on various digital transformation topics such as smart sustainable cities, AI, IoT, blockchain, digital twin, metaverse & virtual worlds, digital public infrastructure and digital transformation trends. 
4.1.1 Publications
Between May and December 2025, the ITU developed and distributed key publications focused on the topics of smart sustainable cities, metaverse, citiverse, AI-powered virtual worlds, environmental sustainability, e-waste and circular economy.
· Building digital public infrastructure for cities and communities
· A framework for enabling people-centred cities through digital transformation
· A guide to digital wellbeing
· Case Study – Columbus, Ohio, United States of America
· Case Study – The Cybersmile Foundation
· Case Study – Dubai’s pursuit of digital wellbeing
· Case Study – Jeddah, Saudi Arabia
· Case Study – Shanghai, China (People’s Republic of)
· Case Study – Spotify
· Case Study – The End Now Foundation
· Guidelines for cities to achieve carbon Net Zero through digital transformation
· Methodology to Assess Net Zero Progress in Cities
· Future-Ready Cities and Communities
· Citiverse Use Cases Taxonomy Overview
· Citiverse Use Case Taxonomy: Global Insights and Implementation Pathways
· Citiverse Use Case Taxonomy: City Administration, Services and Public Participation
· Citiverse Use Case Taxonomy: Urban Planning, Placemaking and Infrastructure
· Citiverse Use Case Taxonomy: Economic Development, Education and Tourism
· Citiverse Use Case Taxonomy: Public Safety, Health and Disaster Resilience
· Citiverse Use Case Taxonomy: Transport and Mobility
· No One Left Behind in the Citiverse: A Blueprint for Accessible AI-Powered Virtual Worlds
· Management of waste electrical and electronic equipment in Latin America: Current situation and outlook  (available in English and Spanish)
· Measuring What Matters: How to Assess AI’s Environmental Impact 
· White Paper on the Safety of lithium-ion battery applications in data centers
· White Paper on Lithium Batteries for Telecom Sites

4.2 Digital Transformation and Cities Digest
The ITU has consistently published the Digital Transformation and Cities Digest, with editions being released in March 2025, October 2025 and December 2025. Copies of the Digest are available for access on the Digital Transformation and Cities Digest webpage.
4.3 U4SSC Thematic Group on Enabling People-Centred Cities through Digital Transformation 
As part of the United for Smart Sustainable Cities (U4SSC), which is a global UN initiative supported by 20 UN entities, a Thematic Group on Enabling People-Centred Cities through Digital Transformation is conducting its work through four working groups:
· Working Group 2: Policy Benchmarks for Digital Transformation of People-Centred Cities
· Working Group 3: Digital Transformation Assessment of People-Centred Cities
· Working Group 5: Intergenerational Procurement for People-Centred Cities 
· Working Group 6: Digital Development Goals
More information is available at: https://u4ssc.itu.int/thematic-groups/.  

5 Current Status at ITU-T
5.1	ITU-T SG2: 
The work of the group furthers the goal of sustainable digital transformation, as one of the two overall ITU strategic goals, as well as the activities and studies undertaken by SG2 provide the technical foundation that is necessary for, and that facilitates, sustainable digital transformation.
5.2	ITU-T SG5
The group is the lead Study Group on the followings: 
· Circular economy and e‑waste management
· ICTs related to the environment, energy efficiency, clean energy and sustainable digitalization for climate actions
The group has as developed a series of standards and supplements available here: https://www.itu.int/ITU-T/recommendations/index_sg.aspx?sg=5 
Additionally, ITU-T Study Group 5 would like to highlight the Recommendations and ongoing work as shown in the Annex 1.
5.3	ITU-T Study Group 11:
The group has developed ITU-T Q.5010 “Signalling requirements and architecture for communication service in urban air mobility environment” related to UAVs. ITU-T Q.5010 considered urban air mobility supported communication service such as voice call, entertainment and so on.
5.4	ITU-T Study Group 15:

ITU-T SG15 has considered the ToR of the TSAG RG-DT, as contained in the liaison statement, in order to assess the scope of the requested information. As a result, it appears that the scope of “sustainable digital transformation,” as defined under Strategic Goal 2 of PP Resolution 71 and in which TSAG RG-DT is involved, is so broad that all activities under ITU-T SG15 could fall within its scope. Therefore, ITU-T SG15 considers it impractical to provide information on its work using the requested template unless the scope of the requested information is further refined.
5.5	ITU-T Study Group 20:

ITU-T Study Group 20 is at the forefront of ITU’s work on sustainable digital transformation. All ongoing and approved deliverables of SG20 contribute directly to this goal. In addition to Recommendations, technical reports, and guidelines, SG20 guides and oversees a series of global initiatives, forums, webinars and projects, which are conducted in close collaboration with the TSB Secretariat. These activities raise awareness, foster collaboration, and support the implementation of ITU-T standards worldwide. Annex 2 presents a representative sample of approved Recommendations, Supplements, technical reports, ongoing work items, and related initiatives.

6 Current Status at ITU-D:
Activities and studies related to sustainable digital transformation

6.1 ITU-D SG1

6.2 ITU-D SG2

7 Current Status at ITU-R:

Activities and studies related to sustainable digital transformation

8 Current Status on Other SDOs

Activities and studies related to sustainable digital transformation

9 Summary and Conclusion

10 Recommendation 
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Annex 1
Activities and studies related to sustainable digital transformation from Study Group 5
	Sector/Domain
	Study group or
SDO
	Title of deliverable
	Scope of deliverable
	Link to sustainable digital transformation
	Current status
	Reference/URI

	digital transformation for sustainable development is applied
	ITU-T SG5
	L.SDT – Definition on Sustainable Digital Transformation
	This Recommendation will provide a definition for sustainable digital transformation. The definition will take into consideration the environmental and sustainability aspects of digital technologies, starting from the design phase and the way in which circular principles can be implemented, and emphasize the role of environmental sustainability in digital transformation. This Recommendation will also provide an overview on the current state of digital transformation and the lack of discussion on its environmental cost. It will also highlight a series of recommendations for achieving sustainable digital transformation, from leveraging renewable energy to power digital infrastructure to reducing the energy demand while improving energy efficiency of ICT equipment, as well as the material effects of ICT equipment across their lifespan, from the extraction of primary and secondary materials, their lifespan, and final recycling and e-waste management.
	
	Ongoing work
	https://www.itu.int/ITU-T/workprog/wp_item.aspx?isn=21842 

	digital transformation for sustainable development is applied

	[bookmark: OLE_LINK18]ITU-T SG5
	L.1480 - Enabling the Net Zero transition: Assessing how the use of ICT solutions impacts GHG emissions of other sectors
	The present document establishes a methodology for assessing how the use of ICT solutions impacts GHG emissions of other sectors.
	
	Consented
	https://www.itu.int/ITU-T/workprog/wp_item.aspx?isn=21898 

	digital transformation for sustainable development is applied

	ITU-T SG5
	L.1370 - Sustainable and intelligent building services
	This Recommendation sets out the services and data required for a sustainable and intelligent building to improve the quality of life of citizens, as well as the specification of its functional features and the technical requirements to be met by the device that provides these services and data.
	
	published
	https://www.itu.int/ITU-T/recommendations/rec.aspx?rec=13724 

	[bookmark: OLE_LINK14]digital transformation for sustainable development is applied

	ITU-T SG5
	L.1371- A methodology for assessing and scoring the sustainability performance of office buildings
	This Recommendation specifies a methodology for assessing and scoring, and subsequently improving, the sustainability performance of existing office buildings.
	
	published
	https://www.itu.int/ITU-T/recommendations/rec.aspx?rec=14304 

	digital transformation for sustainable development and protection of biodiversity 
	ITU-T SG5
	L.Carbon_SLP - Guidelines for the Construction of Smart Low-Carbon Power Supply Facilities Adapted to Island Biodiversity
	This Recommendation defines the construction of smart low-carbon power supply facilities adapted to island biodiversity and is applicable to guide the process and construction program of smart low-carbon power supply facilities in island areas.
	
	Ongoing work 
	https://www.itu.int/ITU-T/workprog/wp_item.aspx?isn=22394 

	digital transformation for sustainable development in cities 
	ITU-T SG5
	L.TR_DG-assessment - Assessment method of sustainable transition in cities using ICTs
	This draft Technical Report specifies the assessment method of sustainable transition in cities using ICTs, so providing a reference for stakeholders to accurately judge the process of digital sustainable transition in cities.
	
	Ongoing work
	https://www.itu.int/ITU-T/workprog/wp_item.aspx?isn=21927 

	digital transformation for sustainable development is applied

	ITU-T SG5
	L.NZ_Indicator & BP 
Enablement indicator of information and communication technologies to other sectors and best practices to achieve Net Zero goal
	This draft Recommendation describes best practices aimed at enablement indicator of information and communication technologies (ICT) to other sectors and best practices, and provides an ICT enablement evaluation method.
	
	Ongoing work
	https://www.itu.int/ITU-T/workprog/wp_item.aspx?isn=21914 

	digital transformation for sustainable development is applied

	ITU-T SG5
	 ITU-T L. ICT4LGTL Guidelines of Using ICTs for Low Carbon Transition of Logistics
	This Recommendation specifies the basic principles, application methods and key performance indicators (KPIs) of using ICT for low-carbon transition of logistics. It focuses on the application of ICT in energy conservation and GHG emission reduction throughout the entire process of logistics such as warehousing, loading and unloading, sorting and distribution. It provides implementation guidance for logistics enterprises, industrial parks and governing authorities. It aims to promote the low-carbon transition of the logistic industry through digital technologies and enhance climate resilience capabilities. This Recommendation covers;
(1) Basic principles for using ICT for the low-carbon transition of logistics;
(2) Application methods of ICT in low-carbon transition of the entire logistics process such as warehousing, transportation, loading and unloading, sorting, packaging, distribution and reverse logistics;
(3) Evaluation indicators for stakeholders to assess the effectiveness of using ICT for low carbon transition of logistics.
	
	Ongoing work
	https://www.itu.int/ITU-T/workprog/wp_item.aspx?isn=22395 

	digital transformation for sustainable development is applied
	ITU-T SG5
	L.ENV_AI - Guidelines for Assessing the Environmental Impact of Artificial Intelligence systems
	This Recommendation provides guidelines for assessing the environmental impact from Artificial Intelligence (AI) systems objectively and transparently. The scope includes:
- Overview of the impacts of AI on environment;
- Solutions and framework for evaluating the environmental impact of AI
	
	Ongoing work
	https://www.itu.int/ITU-T/workprog/wp_item.aspx?isn=21908 


  

Annex 2
Activities and studies related to sustainable digital transformation from Study Group 20

	Sector/Domain
	Study group or
SDO
	Title of deliverable
	Scope of deliverable
	Link to sustainable digital transformation
	Current status
	Reference/ URI

	Enterprises digital transformation

	ITU-T Study Group 20
	Supplement ITU-T Y.Sup52: Methodology for building digital capabilities during enterprises' digital transformation
	This Supplement provides a methodology to guide enterprises to adopt digital transformation and build digital capabilities through ICT applications. The Supplement intends to help enterprises to integrate ICT applications into business activities, thus building digital capabilities. Furthermore, this Supplement will provide a methodology for enterprises to build digital capabilities in a systematic manner.
	Enables enterprises to adopt ICT systematically, supporting resilient and sustainable digital transformation.
	Approved
	Here

	Smart sustainable cities
	ITU-T Study Group 20
	Recommendation ITU-T Y.4906: Assessment framework for digital transformation of sectors in smart cities
	This Recommendation formulates an assessment framework for digital transformation of sectors in smart sustainable cities (SSCs). This assessment framework specifically provides the assessment indicator system, assessment indicator set and assessment method. Assessments based on this framework can help SSCs as well as their stakeholders to identify the priorities of sectors' digital transformation, investigate the current states of selected sectors' digital transformation, and then explore the suitable paths and measures to promote the digital transformation in these sectors.
	Helps cities assess and guide sectoral digital transformation towards smart sustainable cities.
	Approved
	Here

	Smart sustainable cities
	ITU-T Study Group 20
	Supplement ITU-T Y.Sup77: Digital transformation for people-centred smart cities and communities: an analysis of definitions
	This Supplement takes as a start point four components of digital transformation for people-centred cities and communities: data, people, digital technologies and their interrelationships. It will then analyse different terminologies, concepts, keywords and attributes around the 'people-centred' concept. Such an analysis of the definition of digital transformation, is helpful not only for understanding the tasks of digital transformation, but also for carrying out concrete work in the aspects of information and communication technology (ICT) infrastructure, key performance indicators (KPIs), stakeholders and strategies, for what ITU considers as smart sustainable cities.
	Promote and analyse people-centred digital transformation approach for cities and communities.  
	Approved
	Here

	Digital transformation for supply chain
	ITU-T Study Group 20
	Recommendation ITU-T Y.4910: Maturity model of digital supply chain for smart sustainable cities
	This Recommendation presents a maturity model with levels, dimensions, guidelines, and assessment methods for the digital supply chain in smart sustainable cities, aiming to support SDGs through advanced technologies.
	Provides cities with tools to assess and enhance digital supply chains, fostering efficiency, resilience, and sustainability in urban digital transformation.
	Approved
	Here

	Digital transformation for manufacturing
	ITU-T Study Group 20
	Recommendation ITU-T Y.4228: Requirements and framework of industrial IoT (IIoT) infrastructure for smart manufacturing
	This Recommendation provides requirements and reference framework of the industrial Internet of things (IIoT) infrastructure to support smart manufacturing, guiding stakeholders in implementing systems and integrating new and existing infrastructure.
	Enables smart manufacturing through IIoT infrastructure, improving efficiency, interoperability, and sustainability in industrial digital transformation.
	Approved
	Here

	Digital transformation for agriculture
	ITU-T Study Group 20
	Supplement ITU-T Y Suppl. 83: Optimizing digital agriculture with best practices for integrating artificial intelligence and Internet of things
	This Supplement provides a detailed analysis of how AI and IoT are revolutionizing digital agriculture, with use cases, deployment status, performance assessment, and environmental impact evaluation.
	Demonstrates how AI and IoT enhance agricultural productivity, efficiency, and sustainability, supporting digital transformation of agricultural systems.
	Approved
	Here

	Digital public infrastructure
	ITU-T Study Group 20
	YSTR.DPI-BP: Best practices in Digital Public Infrastructure for Cities
	This draft Technical Report aims to analyse best practices in the design and implementation of digital public infrastructure (DPI) as a critical enabler of digital transformation, interoperability, safeguards, and open-source solutions for improving public service delivery at scale.
	Positions DPI as a foundation for inclusive, interoperable, and sustainable city-level digital transformation, accelerating achievement of the SDGs.
	Ongoing
	Here

	Industrial digital transformation
	ITU-T Study Group 20
	Y.QE-DMI-SSC: Quality evaluation of digital models in industry for smart sustainable cities
	This draft Recommendation aims to provide a framework for evaluating the quality of industrial digital models, which form the basis for industrial digital twins used in SSCs, covering construction quality, application quality, and cost-effectiveness.
	Enhances the reliability of industrial digital twins, supporting innovation, efficiency, and sustainable digital transformation.
	Ongoing
	Here

	Cross-sectoral
	ITU-T Study Group 20 with TSB
	Digital Transformation Dialogues (DTD)
	In close collaboration with the TSB Secretariat and under the guidance of SG20, a series of dialogues (webinars, fireside chats, Ask the Expert sessions) have been organized to showcase emerging technologies (IoT, AI, digital twins, virtual worlds, etc.) and their role in driving sustainable digital transformation.
	Provides a global platform to share knowledge, foster collaboration, and promote standards implementation for sustainable digital transformation.
	Ongoing
	Here

	Cross-sectoral
	ITU-T Study Group 20 with TSB
	Digital Transformation Resource Hub
	In close collaboration with the TSB Secretariat and with input from SG20, an online hub has been established to collate publications and resources on smart sustainable cities, IoT, AI, blockchain, virtual worlds, and digital transformation.
	Facilitates access to knowledge and best practices, enabling stakeholders to advance sustainable digital transformation.
	Ongoing
	Here

	Digital transformation for people-centred cities and communities
	ITU-T Study Group 20 with TSB
	Publications on digital transformation and cities
	With the involvement of SG20 experts and in close collaboration with the TSB Secretariat, a series of key publications were developed, including:
· Future-Ready Cities and Communities
· A Year of Impact – 2024
· Guide for smart and sustainable city leaders
· Enabling digital transformation in smart sustainable cities – Master plan
· And more
	Provides city leaders and stakeholders with standards-based guidance and benchmarks for implementing sustainable digital transformation.
	Completed / ongoing
	Here

	Cross-sectoral
	ITU-T Study Group 20 with TSB
	Digital Transformation and Cities Digest
	In collaboration with the TSB Secretariat and reflecting SG20’s work, a digest on digital transformation and cities has been regularly published (2023–2025) to highlight updates on smart cities, digital twins, virtual worlds, and related developments.
	Supports continuous knowledge sharing and awareness-raising to accelerate sustainable digital transformation in cities.
	Ongoing
	Here

	Digital transformation for people-centred cities and communities
	ITU-T Study Group 20 with TSB
	U4SSC Thematic Group: Enabling People-Centred Cities through Digital Transformation
	In collaboration with the TSB Secretariat, and within the framework of the UN-led U4SSC initiative overseen by SG20, this thematic group was established with five working groups on policy benchmarks, assessments, Net Zero guidelines, and intergenerational procurement. U4SSC is a UN platform supported by 20 UN entities.
	Advances people-centred, sustainable digital transformation in cities through multistakeholder collaboration and concrete guidelines.
	Ongoing
	Here

	Digital transformation for people-centred cities and communities
	ITU-T Study Group 20 with TSB
	U4SSC Key Performance Indicators (KPIs) for Smart Sustainable Cities
	Implemented under U4SSC with the leadership of SG20 and in collaboration with the TSB Secretariat, the KPI framework provides standardized indicators, based on Recommendation ITU-T Y.4903, to measure progress on sustainability and digital transformation. More than 250 cities worldwide have applied these KPIs.
	Enables evidence-based decision-making for cities, supporting sustainable digital transformation and alignment with the SDGs.
	Ongoing
	Here

	Digital transformation for people-centred cities and communities
	ITU-T Study Group 20 with TSB
	Toolkit on Digital Transformation for People-Oriented Cities and Communities
	In close collaboration with the TSB Secretariat and 14 UN partners, and with the inputs from SG20, this online toolkit was developed to support cities in planning and implementing their digital transformation. It provides practical resources, methodologies, and case studies to help city leaders align digital initiatives with sustainability objectives.
	Equips cities with concrete tools and guidance to achieve people-centred and sustainable, digital transformation.
	Ongoing
	Here

	Virtual worlds and AI
	ITU-T Study Group 20 with TSB
	Global Initiative on Virtual Worlds and AI -Discovering the Citiverse 
	In close collaboration with the TSB Secretariat, and under the guidance of SG20, this multistakeholder initiative was launched to explore how AI-powered virtual worlds can support cities, governments, and communities. It provides a neutral platform for cities, governments, UN agencies, industry, and academia and is now supported by more than 60 partners. 
	Fosters sustainable, inclusive, and interoperable virtual worlds that enable cities and societies to harness AI and immersive technologies for long-term sustainable digital transformation.
	Ongoing
	Here

	Virtual worlds and AI
	ITU-T Study Group 20 with TSB
	UN Virtual Worlds Day
	In close collaboration with the TSB Secretariat and UN partners, SG20 convenes the UN Virtual Worlds Day, a global platform bringing together cities, governments, UN agencies, industry, and academia to explore the potential of AI-powered virtual worlds for sustainability, inclusion, and digital transformation.
	Raises global awareness, fosters multistakeholder collaboration, and showcases practical pathways for leveraging virtual worlds to accelerate sustainable digital transformation.
	Annual / ongoing
	Here
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