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[bookmark: _Toc148707684]1	Summary
In 2018, lighting accounted for 16.5 percent[footnoteRef:1] of global electricity consumption. As the diffusion of energy-efficient solid-state lighting (SSL) increased rapidly around the world, the share of electricity for lighting decreased to about 12%[footnoteRef:2] - despite an increase in total illuminated space. While those past electricity savings can primarily be attributed to highly efficient light emitting diode (LED) technology, even greater energy savings can be captured through the application of smart lighting systems and controls. LED technology lends itself well to lighting controls, and industry estimates that global lighting electricity use could be reduced further to just 8% through continued efficiency gains in solid state lighting technologies in combination with widespread implementation of smart lighting systems and controls.[footnoteRef:3]  [1:  Update on the Status of LED-Lighting world market since 2018. G. Zissis, P. Bertoldi, T. Serrenho., JRC Technical Report, Paolo Bertoldi, Publications Office of the European Union, JRC122760, 2021.]  [2:  Lighting the Race to Zero, Signify Lighting Press Release, November 2021. Link.]  [3:  Ibid.] 


After fourteen years of successful collaboration[footnoteRef:4], the Member Countries of the IEA 4E SSL Annex wish to continue to actively engage with each other on key areas related to digital lighting technologies. The proposed work under the umbrella of the IEA 4E TCP – the Energy Efficient End-Use Equipment Technology Collaboration Programme – will take the SSL Annex’s work to a new Platform[footnoteRef:5] called Smart Sustainability in Lighting and Controls, the SSLC Platform. The SSLC Platform work complements on-going research, standardisation and product development being conducted by industry and academia. All the activities of the Platform are policy-driven with a focus on how to best implement policy and standards.  [4:  Please see Annex 1 and 2 to this report which list the SSL Annex publications and speaking engagements over the first three terms of the SSL Annex.]  [5:  The Platforms were previously called ”Annexes”.] 


For an individual government, the proposed body of work would be difficult and expensive to undertake, both in terms of time and resources. This work proposed in the Fourth Term Workplan will be carried out primarily through members’ in-kind contributions, with part of the work contracted to experts when necessary. The quality of the policy outcomes is improved through collaboration and cooperation, with Member governments’ sponsored Experts readily and easily communicating with each other and contributing to the output.

Starting in 2010, the SSL Annex actively worked to develop information and analysis that is highly relevant for product regulations, international standards and market surveillance activities. Through its website, email announcements, press releases and other public engagements, the SSL Annex shared its research, analyses and recommendations with the global lighting community. Publishing more than 50 documents and delivering over 70 public-facing presentations and seminars, the SSL Annex supported and accelerated the global transition to energy-efficient, quality lighting. 

In this fourth term workplan (2024-2029), the SSLC Platform seeks to continue this track-record of success, with efforts concentrated in three key priority “focus areas” of interest to its member governments:

1) Market Assessment and Benchmarking – research into smart lighting, sensors, controls and lighting systems, including test methods, new system solutions and interoperability. This focus area will also include collecting and analysing market data and tracking product performance.

2) Understanding Impacts of Lighting – evaluation of lighting’s impact on health and the well-being of people, energy consumption, use of materials and other resources and ecosystems. This focus area will also assess the application of the circular economy principles and conduct a life-cycle assessment on lighting systems.

3) Support for Standards and Regulations – develop harmonised quality and performance recommendations for products and systems; support standardisation by participating in standardisation activities at the International Electrotechnical Commission (IEC) and the International Commission on Illumination (CIE) and by contributing to the development and assessment of new test standards. This focus will also support lighting metrology through an interlaboratory comparison on lighting controls and/or systems.

The diagram below provides an overview of these three focus areas where the SSLC Platform envisages working in the fourth term, all of which require unique and dedicated expertise in lighting and would benefit further from collaboration and an exchange of information and data with other IEA 4E Platforms and experts. 
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[bookmark: _Toc148707710]Figure 1. SSLC Platform’s Three Interconnected Focus Areas of Interest

All of the SSLC Platform work will be communicated to wide-ranging audiences including: governments, policymakers, regulators, standardisation bodies, test labs, lighting associations, businesses and more – with the objective of accelerating and amplifying the impact of our work.


[bookmark: _Toc148707685]2	Outline of Proposal
[bookmark: _Toc148707686]2.1	Alignment with Strategic Objectives of 4E
The aim of the 4E TCP is to promote energy efficient end-use technologies and their sound applications, and thereby ensure safe, reliable, affordable and sustainable energy systems. For the fourth term, the 4E ExCo has decided to place particular emphasis on the issues of systems integration, digitalisation, demand flexibility and controls. 
 
As an international platform for collaboration between governments, the 4E TCP primarily provides policy guidance to its members and other governments concerning energy using equipment and systems, but there is also substantial outreach to other non-government stakeholders. To meet its aims, the 4E TCP harnesses the expertise of governments, industry, experts and other TCPs for joint research related to the development and deployment of energy efficient equipment. 
 
The 4E TCP prioritises technologies and applications with significant energy consumption and energy saving potential within the residential, commercial and industrial sectors (excluding transport). Lighting is a cross-sectoral application found in all sectors with a large global energy use (about 12 percent[footnoteRef:6] of global electricity consumption in 2021), increasing demand for lighting and new technologies and controls that can significantly reduce energy consumption while improving quality and service. This combination of lighting technologies and opportunity for savings justifies a Platform dedicated to smart and sustainable lighting and controls. [6:  Lighting the Race to Zero, Signify Lighting Press Release, November 2021. Link.] 


The SSLC Platform workplan has been designed to support the overall aims of the 4E TCP. To achieve its aims, the 4E TCP states that it will:

Collect data, analyse information, share expertise and pool resources, including:
· Gather information about the energy consumed by equipment and systems, relevant policies and savings potential from 4E TCP members and other sources. 
· Utilise the combined expertise of 4E TCP members to undertake targeted research and analysis. 
· Co-ordinate with strategically important external organisations and build collaborative networks.

Support and strengthen government policy and regulation, including:
· Distil technical issues into reputable, evidence-based, policy considerations.
· Co-ordinate internationally accepted approaches with member governments.
· Maintain a work program aligned to member government priorities.

Disseminate information to develop greater understanding and promote government actions that encourage the uptake of energy efficient equipment, including:
· Undertake strategic outreach to inform and influence beyond the 4E TCP, including engagement with the IEA and other TCPs, and relevant international organisations.
· Exchange and disseminate information to targeted stakeholders from non-member countries and industry.

[bookmark: _Toc148707687]2.2	Goal of SSLC Platform – building on the SSL Annex work, 2010–2023
For the Fourth Term, the SSL Annex Management Committee named this dedicated Platform “Smart Sustainability in Lighting and Controls” (SSLC). This title best captures the scope of work set out in this workplan, placing greater emphasis on systems integration, digitalisation, demand flexibility and controls.

The SSLC Platform builds on the work of the SSL Annex over the last 14 years which spanned four critical areas - all of which are reflected in this fourth term workplan. These four areas described below were designed from the outset to be integrated and thereby support the Annex’s work in other critical areas. 

Activities in the three first terms of the SSL Annex (2010–2023):

· SSL testing, metrics and standards – the SSL Annex worked to support the lighting metrology community and improve the comparability and accuracy of LED product testing. In its third term, a new lifetime test method was developed, and guidance was provided on limits for stroboscopic visibility measure (SVM). The SSL Annex completed two of the world’s largest interlaboratory comparisons, IC 2013 for LED lamp measurements with over 110 participants and IC 2017 for goniophotometers with over 40 instruments from around the world. The SSL Annex is now (activity year 2023–24) working on IC 2023 which will focus on temporal light modulation (TLM) measurements. 

· Smart lighting, digitalisation and connectivity – recognising that smart lighting systems including wireless communication and intelligent controls are the future, the SSL Annex has worked to monitor the energy used by these lamps and luminaires highlighting the issue of energy consumption when the lamp is not in use. The SSL Annex has published two reports, one in 2016 and a second in 2022 which together evaluate hundreds of lighting products and demonstrate the opportunity for energy savings while maintaining communication protocols and end-user focused features. 

· Public health, productivity and environmental impacts – the SSL Annex is working to help governments and the public understanding and track the latest science and research on how LED lighting impacts human health and the environment. The SSL Annex published a report in 2014 reviewing all the major health-related literature associated with LED lighting. This report is being updated now and will be published in this third term. The SSL Annex has also published a literature review of life-cycle assessments for lighting products, answering key questions like ‘what are the environmental impacts of LED products over their life-cycle?’ and ‘what are the strongest contributors to the environmental impacts of LEDs?’ 

· SSL product quality and performance – starting in 2012, the SSL Annex developed and published recommended quality and performance requirements which help to facilitate harmonisation on key quality and performance metrics globally. The current evidence-based recommendations were published in late 2022, offering all governments a complete set of quality and performance requirements that are future-oriented and account for performance improvements in the coming years. 

Building on this track record of success, the Management Committee prepared the following Mission Statement and Vision Statement for the SSLC Platform in its Fourth Term.


	SSLC Platform – Mission Statement

	To support governments in policy making, decarbonisation and energy security through investigating, analysing and defining sustainable, appropriate and adaptive lighting systems that emphasise health, performance, circular economy and sufficiency. The goal of these actions is to integrate the best available technologies into high-quality, energy and resource-efficient lighting solutions.




	Vision Statement of SSLC Platform

	Implementation of solid-state lighting has achieved tremendous energy savings, but significant opportunity for further savings remains. The vision of the IEA 4E SSLC Platform is to capture substantial energy savings along with material and resource efficiency gains through the promotion of sustainable, appropriate and adaptive lighting systems. This will be accomplished using the embodied knowledge and experience of the SSL Annex Experts applied to the analysis of the integration of lighting products and controls into systems that are mindful of the circular economy, and by evaluating the effect of technological advances on resources and the environment. To achieve this vision and advise governments, the SSLC Platform will cluster policy and technical expertise from member countries across various horizons and disciplines, including other IEA Technology Collaboration Platforms and initiatives.




[bookmark: _Toc148707688]2.3	How International Collaboration Enhances the Outcome
With the transition to digital lighting, new multi-disciplinary challenges have emerged for governments cutting across the health, environment, technology and energy sectors. The SSLC Platform offers an ideal forum for policymakers and their technical experts to jointly conduct research, analyse data, share lessons learned and contribute to the accelerated market penetration of quality energy-efficient lighting technologies and systems. 

Topics that are covered within the context of the SSLC Platform would be expensive and resource-intensive for any one individual country to conduct. Through cooperation with other Member Countries and Experts, these topics can be addressed jointly, achieving better outcomes at a significantly lower cost. 

Ultimately, the SSL Annex serves as a forum to exchange ideas, test results, market transformation initiatives and challenges around regulations and enforcement. The goal of all this work is to accelerate global market adoption of lighting solutions having the best trade-off between high-quality technical performance on the one hand and human, energy and environmental aspects on the other.


[bookmark: _Toc148707689]2.4	SWOT Analysis to Achieving Quality Lighting
In order to better understand the rationale for having a dedicated SSLC Platform, the SSL Annex Experts developed the following Strengths – Weaknesses – Opportunities – Threats (SWOT) analysis.

[bookmark: _Toc148707708]Table 1. SWOT Analysis of the SSLC Platform
	Strengths
	· Comprised of internationally recognised technical experts and policymakers working together on lighting products and systems; 
· Has the Experts, experience, reputation and networks that enable the Platform to take the next steps to achieve the mission and vision; 
· Developed thought-leadership material concerning product quality and performance recommendations, lifetime testing, temporal light modulation, standby power, health effects and life cycle assessment; 
· Conducted large-scale international interlaboratory comparisons for measurement of lighting products that can be used for internationally recognised accreditation; 
· Working with a rapidly evolving technology and linking technology advances to their effects on energy, resources, people and the environment; 
· Working to promote technologies that offer demand flexibility and zero-carbon-ready buildings by 2030; 
· Established an extensive (internal) product testing database; 
· Established contacts with other IEA TCPs and international programmes.



	Weaknesses
	· The expert group requires the addition of new members to address lack of knowledge in cyber-security and building management systems - areas of knowledge that have recently emerged as critical to lighting systems; 
· Lack of access to commercial proprietary information on lighting products; 
· Limited or no market data from some regions of the world; 
· Currently limited financial and human resources to address all challenges.



	Opportunities
	· Governments are becoming more engaged in promoting and incentivising lighting products and systems to achieve decarbonisation, demand flexibility and resource efficiency; 
· A greater policy focus on circular economy principles; 
· Increasing public awareness about effects of light on humans and the environment; 
· Strong smart lighting market innovation and growth; 
· Smart lighting is one of the pillars of smart cities, smart buildings, smart grids; 
· Fragmented standards development in the domain of smart lighting systems; 
· The transition from legacy lighting industry to ICT-IoT industry.



	Threats
	· Lack of awareness among some stakeholders of the significant, achievable energy savings opportunities in lighting; 
· Lack of awareness among some stakeholders of the impact of lighting on people and the environment; 
· Programmes and regulations that don’t take into account circular-economy principles in lighting; 
· Lack of lighting knowledge (fundamentals and human factors) in the emerging industry players; 
· Affordability and maintenance of increasingly complex systems; 
· Fast evolving lighting technologies, including sensors, controls and systems, may present challenges to platform activities; 
· Lack of perspective on sufficiency for new features / functions in lighting. 






[bookmark: _Toc148707690]3	SSLC Platform Workplan
In this fourth term, the Management Committee has designed a workplan for the SSLC Platform with activities that fall into the following three key focus areas:

Market Assessment and Benchmarking – research into smart lighting, sensors, controls and lighting systems, including test methods, new system solutions and interoperability. This focus area will also include collecting and analysing market data and tracking product performance.

· Task 1. Lighting Product Database and Performance Tracker
· Task 2. Smart Lighting: Testing, Controls and Systems 
· Task 3. Technology Roadmap Development 


Understanding Impacts of Lighting – evaluation of lighting’s impact on health and the well-being of people, energy consumption, use of materials and other resources and ecosystems. This focus area will also assess the application of the circular economy principles and conduct a life-cycle assessment on lighting systems.

· Task 4. Lighting and Health Impacts
· Task 5. Energy, Material and Environmental Impacts 


Support for Standards and Regulations – develop harmonised quality and performance recommendations for products and systems; support standardisation by participating in standardisation activities at the IEC and CIE, and by contributing to the development and assessment of new test standards. This focus area will also support lighting metrology through an interlaboratory comparison on lighting sensors, controls and/or systems.

· Task 6. Recommended Quality and Performance Requirements 
· Task 7. Interlaboratory Comparison
· Task 8. Support for International Standards, Metrics and Measurements

The tasks that are proposed under each of these three focus areas of interest illustrate how the SSLC Platform Management Committee has designed the policy-driven research that it proposes to undertake in the Fourth Term. Descriptions, task leadership and deliverables are all set out in the following pages.

Complementing these tasks, the Platform Manager will coordinate a concerted effort to communicate and inform key stakeholders about the Fourth Term work. Key target audiences for the SSLC Platform work includes: governments, policymakers, regulators, standardisation bodies, test labs, lighting associations, businesses and more. The Platform will thus continue to arrange seminars in the member countries, public webinars and place all news, reports, etc. on the website as well as 4E social media channels. 


[bookmark: _Toc148707691]3.1 	Focus Area: Market Assessment and Benchmarking
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Objectives: (1) To offer governments guidance on trends in smart lighting systems (e.g., the integration of non-lighting functions, interoperability of lighting systems, IEEE wake-up radio solution); (2) to conduct an assessment of energy and performance requirements for lighting systems; (3) to maintain the existing product performance database and investigate tracking of system performance; and (4) to collaborate with key stakeholders and industry players to develop a lighting technology roadmap.

Description: Smart lighting, sensors, controls and lighting system solutions are becoming increasingly common in today’s lighting market, particularly in the professional sector and affluent domestic sector. Smart lighting allows end-users to benefit from improved control of lighting products which also provide energy savings potential, within the right policy context. However, controls may also lead to higher energy use if not applied correctly. In order to better understand smart lighting features and their associated energy use, the SSLC Platform with the inclusion of lighting systems, will continue monitoring and assessing the energy performance plus functionality of smart wireless lamps and luminaires to understand the drivers behind changes in technologies and markets.


[bookmark: _Toc148707692]Task 1. Lighting Product Database and Lighting Systems Performance Tracker
One of the primary assets of the SSLC Platform is a substantial internal product database that has been maintained for approximately 7 years and provides a reference source for internal benchmarking of SSL products. This database allows Member Countries to share and access performance data and test results, and to anonymise the data for use in public presentations. The database is populated with products taken from the market test data from market surveillance activities, smart lighting testing as well as other (public) sources of data including catalogues and product registry databases. This on-going Task will work to maintain the existing product performance database which is for internal (Member Country) use only.

The database fields have been established through consultation with the Experts and include energy-relevant performance parameter as well as health and comfort parameters. The data collected aligns with the metrics used in the platforms quality and performance requirements and are of interest to policy makers, providing governments with an on-going assessment of SSL performance over time.

With the evolution of the SSLC Platform to lighting systems, investigations will be undertaken to assess the opportunity for acquiring lighting energy performance data from building lighting management systems of government owned/leased buildings with the aim to analyse the influence on lighting efficiency of various lighting control strategies. The database work will look into the possibilities of digitalisation and new data formats in photometry, e.g., including measured data at several settings in one file.

The database will be constantly updated as new test data is made available from the member governments as well as continuous review of catalogue and publicly available data. The database will be analysed at 6-month intervals to discuss at the bi-annual Expert Meetings. The Task Leader will prepare a limited analysis of the data and present a ‘product performance brief’ to coincide with these meetings. 

Task Leader(s):
· Dr Carsten Dam-Hansen, Technical University of Denmark, Roskilde, Denmark
· Dr Gillian Isoardi, Light Naturally, Brisbane, Australia

Task Team:
· Contributing partners to this task will include: all Member Countries.

Deliverable(s):
· Two product and system benchmarking reports to the Management Committee in years 2 and 4 of the fourth term in addition to ad hoc updates at the twice annual Expert Meetings. 
· Development of a database for lighting system energy performance 



[bookmark: _Toc148707693]Task 2. Smart Lighting: Testing, Controls and Systems
With the number of connected devices estimated to be more than 15 billion in 2023 and growing annually at over 16%[footnoteRef:7], this topic area is expected to continue to be highly relevant to policy-makers. Lighting is part of this rapidly growing trend towards connected devices, offering new features such as colour-tunability and network access, features that prolong life (active thermal control), and maintain luminous flux over time.  [7:  “State of IoT 2023: Number of connected IoT devices growing 16% to 16.0 billion globally – Wi-Fi, Bluetooth, and Cellular driving the market”; posted by IoT Business News; 25 May 2023. Link.] 


This task will continue the work already conducted by the SSL Annex looking at energy consumption (including standby power) of smart features in lamps, luminaires and lighting systems. This work will be coordinated with the EDNA Platform, including sharing data, information and findings, and will assess the adequacy of metrics and test methods for measuring energy consumption and performance of smart lighting controls and systems.

This Task builds on the successful work of the SSL Annex and for which the Annex has already published two reports on smart lighting. This Task will expand the work to consider smart lighting systems, and will involve test activities carried out by member country labs with literature reviews and analysis of lighting market trends.

This task will investigate the development of a new classification system for smart lighting systems, collect test data from around the world, and look at which new features have the most significant effect on energy consumption (such as dimming quality, colour tunability, new features coming all the time, sensors, controls included and type of wireless protocol). The task will also investigate test methods for and characterisation of smart lighting, with existing standards plus the need for revision of these and potentially new ones that can improve measurement and assessment of performance.

Concerning smart lighting systems, topics that will be discussed by the country Experts include (but are not necessarily limited to): (1) studying and collecting data (case studies), measuring on lighting systems including controls (if possible), (2) improved efficiency, (3) light-based local wireless communication (LiFi) for non-lighting services, (4) plug-in based systems, and (5) adequacy - when is “smart” useful and when is it not. In addition to these topics, this task may also look at quality metrics as a function of dimming and colour tuning, e.g., potential increases in SVM with dimming, integrative[footnoteRef:8] lighting systems, human centric lighting (HCL) systems, etc. This work may be done in consultation with industry experts who supply building controls systems for lighting, and might offer expertise and suggestions on pathways to market and incentivise mechanisms that can help to increase and accelerate market penetration. [8:  CIE defines integrative lighting as lighting integrating both visual and non-visual effects, and producing physiological and/or psychological benefits upon humans. Note 1 to entry: The term "integrative lighting" applies only to humans. Note 2 to entry: Lighting primarily for therapeutic purposes (light therapy) is not included. Note 3 to entry: The term "human centric lighting" is used with a similar meaning. Source: CIE S 017:2020, entry 17-29-028.] 


This task will also seek to develop policy guidance around the impact of smart lighting features so that when governments give advice and engage in market transformation activities, the work takes these new features into account in their national markets, prioritising those that are the most popular and relevant. 

Task Leader(s):
· Casper Kofod, Energy Piano / Denmark MC Alternate Representative; Copenhagen, Denmark
· Steve Coyne, Light Naturally, Brisbane, Australia

Task Team:
· Contributing partners to this task will include: Korea and Sweden.

Deliverable(s):
· Two technical reports on Smart Lighting, Controls and Systems 
· Two or more policy briefs featuring various aspects of smart lighting



[bookmark: _Toc148707694][bookmark: _Hlk146002702]Task 3. Technology Roadmap Development
The purpose of this task is to develop a technology roadmap about solid state lighting technologies – including products and systems / controls - in cooperation with IEEE Smart Lighting and IEEE Smart Cities. The SSLC Platform will serve as the convening entity and the process will be open to industry, standardisation bodies, and other stakeholders.

The task will examine megatrends in lighting and publish a white paper on smart lighting technology that sets out a sustainable pathway for SSL that identifies the human, environmental, material, technical and market-related aspects of its growth. The SSLC Platform will serve as the convenor of these international visionaries and experts through a roadmap conceptualisation exercise. Ultimately, this document will set out the global agenda and identify the specific areas that require further research and innovation in order for SSL to reach its full global market potential.

The work will look at system integration and environmental impacts. It will consider human aspects – including health and performance aspects. It will also look at look at the standards available and identify the missing standards in the view of very advanced lighting system integration. 

The output will be a high-level technology roadmap with supporting material and information that addresses the different components of the system, including the light source, optics, communications protocols, sensors and the overarching operating system. 

Task Leader(s):
· Prof. Georges Zissis, Université Toulouse III Paul Sabatier / France MC Representative and Chair of MC, Toulouse, France

Task Team:
· Contributing partners to this task will include: Denmark (Casper Kofod), France and Sweden.

Deliverable(s):
· A peer-reviewed Global SSL Technology Roadmap
· One or more policy briefs about smart lighting systems and megatrends in lighting



[bookmark: _Toc148707695]3.2 	Focus Area: Understanding Impacts of Lighting
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Objective: To understand the impacts that policies are going to have on people and the environment, including energy, material, other resources and ecosystems. 

Description: In the fourth term, the SSLC Platform will study both the positive and negative impacts of light and lighting systems on people, their health and the environment. This focus area will include an assessment of impacts such as a literature review on light emissions and their impact on people and the environment, as well as looking at approaches for mitigating any negative impacts through the use of smart systems and controls. The task will look into ways to incorporate resource efficiency into lighting, and it will evaluate opportunities and solutions suitable for government-led mechanisms for discrete areas such as dark sky environments and life cycle assessments (LCA).



[bookmark: _Toc148707696]Task 4. Lighting and Health Impacts
This task will build on the successful health-focused work already conducted by the SSL Annex, looking at how to set appropriate requirements on health-related metrics for SSL and lighting systems. The research conducted under this Task will focus on human-related aspects of SSL, considering topics affecting both large fractions of the population and small sensitive groups of people. It will consider the impact of LED lighting on human performance and, especially, look at the connection between light and productivity in school or the office, and speed of recovery in hospitals, and other aspects.

The Task work will include a critical review of the existing research literature (i.e., a meta-study that will review issues such as glare metrics and in consultation with CIE, suggest integrated metrics; review case studies for circadian rhythm and dynamic lighting adjusted for time of day, the actual day lighting level/content etc.) with a final goal of establishing SSLC Platform guidelines on how to handle these issues. 

This health meta-study will also take into consideration publications such as technical reports issued by the CIE, collective appraisal reports published by national health agencies, national regulations recently adopted in several countries to reduce adverse health and environmental effects of lighting, and international guidance and safety standards, and other sources. The consideration of safety-aspects relating to laser-based general lighting will also be considered in this Task. 

Task Leader(s):
· Dr. Christophe Martinsons, Centre Scientifique et Technique du Bâtiment (CSTB), St. Martin d’Hères, France
· Dr. Cosmin Ticleanu, Building Research Establishment, Watford, UK [TBC]

Task Team:
· Contributing partners to this task will include: Dr. Sarah Loughran, Director Radiation Research and Advice Australian Radiation Protection and Nuclear Safety Agency (Australia) and Denmark, with input from Jennifer Veitch, National Research Council of Canada / CIE President.

Deliverable(s):
· Technical report: SSLC Platform guidelines on lighting and human health
· One or more policy briefs on health topics from the technical report



[bookmark: _Toc148707697]Task 5. Energy, Material and Environmental Impacts
The task has two main components: 1) assessing the impact of light pollution generally as well as specifically on flora and fauna, and 2) environmental, material and other resource impacts through the use of life cycle assessment (LCA) with a special emphasis on the energy savings, resource use and climate impact potential of smart lighting systems.

Light Pollution Impacts
The issue of the environmental impacts of outdoor lighting are becoming more and more relevant with complaints about the impact on dark skies as well as flora and fauna. For example, on 1 January 2019, the French regulation governing outdoor lighting and its impact on the environment took effect setting limits on lighting levels and other parameters in most outdoor spaces. Furthermore, this topic area relating to environmental impacts was a crucial part of the debate surrounding the development of the European Commission’s Green Public Procurement specification for Streetlighting. In outdoor lighting installations, it is expected that this topic will continue to grow in importance and will be an issue policymakers need to understand and be prepared to address in their respective markets. 

This Task will look at wider environmental impacts of SSLC outdoor lighting installations: obtrusive light, sky glow and impacts on flora and fauna). 

Environmental, Material and other Resource Impacts
This Task will also work on the environmental, material use and resource impacts of SSL and lighting systems. It will look at addressing key questions relating to the circular economy such as: 

· How to reuse an SSL luminaire or lamp, or parts of these? 
· What can be done with the lighting of a building being refurbished?
· How can safety and performance of re-used lighting products be guaranteed?
· Will new companies emerge that collect, check and refurbish lamps and luminaires? (similar to how this happens for re-conditioned mobile phones)
· What can be done to extend the service life of lighting products?

This task will will take into consideration both indoor and outdoor lighting and include an analysis of recent LCA studies of LED lighting; and end-of-life disposal issues (taking into account raw material and identified pollutants, and material recovery and recycling). This task will investigate the issue of repairability / serviceability – namely, that luminaires should be designed with parts that are interchangeable (between brands/suppliers) and that they can have their service life extended. The study will also look in detail at life-cycle energy impacts, including the potential for energy savings through the introduction of smart lighting systems and controls and the greenhouse gas emission savings.
Task Leader(s):
· Prof. Georges Zissis, Université Toulouse III Paul Sabatier / France MC Representative and Chair of MC, Toulouse, France
· Dr. Christophe Martinsons, Centre Scientifique et Technique du Bâtiment (CSTB), St. Martin d’Hères, France

Task Team:
· Dr Gillian Isoardi and Steve Coyne, Light Naturally, Brisbane, Australia (area of expertise: sky glow, environmental lighting impact)
· Peter Bennich, Senior Policy Expert, Swedish Energy Agency, Stockholm, Sweden

Deliverable(s):
· Technical report on outdoor lighting and environmental impacts
· One or more policy briefs on outdoor lighting and how to reduce environmental impact
· Technical report on Resource Efficiency / LCA of SSL products with special focus on energy and climate savings potential
· Policy brief on Resource Efficiency / LCA of SSL products



[bookmark: _Toc148707698]3.3	Focus Area: Support for Standards and Regulations
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Objective: To promote internationally harmonised standards (performance metrics and test methods) for SSL products and systems, to help lower costs of compliance for industry and to expand quality and choice for businesses and consumers. 

Description: The SSLC Platform will maintain its quality and performance requirements, providing analysis, metrics and recommended levels that promote harmonised policy measures – both mandatory and voluntary - on SSL market transformation programmes around the world. Additionally, this Focus Area will seek to support, engage and encourage communication between the Experts in more of the international standardisation activities, specifically that of the key lighting technical committees of the IEC and the CIE. This work will enable governments to more closely follow the standards development process and discuss important revisions to various lighting test methods – including for example several new working groups looking at lighting systems and controls. Finally, this focus area will continue the legacy of support for improving the accuracy of light source metrology, with a fourth international interlaboratory comparison.



[bookmark: _Toc148707699]Task 6. Recommended Quality and Performance Requirements 
To promote harmonisation of SSL performance metrics and requirements around the world. This task will update and maintain quality and performance requirements for the most commonly used SSL lighting products in all market sectors.

This Task builds on the work from the third term of the SSL Annex, and seeks to facilitate and promote harmonised SSL product specifications around the world through the availability of a consistent set of metrics and requirements. The specifics of this task are:

· Establish specifications for the most common set of SSL products, consolidating earlier product categories when appropriate (i.e., non-directional lamps, directional lamps, downlight luminaires, linear fluorescent lamps, planar fixtures, troffer retrofit kits, high/low-bay luminaires); and/or adding new product categories;
· Review and update as needed, considering criteria, tier specifications, test methods and descriptions, including consideration of any new or updated quality metrics and criteria where appropriate;
Consider including quality metrics that establish requirements while the light source is being dimmed or colour-tuned (e.g., no increase in PstLM or SVM);
· Depending on technological developments around laser-based light sources, the Experts may assess the applicability of the performance levels to laser-based light sources. If deemed appropriate by the MC, the Experts would consider measurement standards, metrics and applicability of the performance levels to laser-based light sources (potentially as a separate Task); and
· Prior to finalisation and publication of the quality and performance levels, conduct a public review whereby draft documents are made available to the lighting industry, utilities, governments, environmental organisations, and other stakeholders, inviting them to comment.
· This Task will make a special effort to engage with other international initiatives that support the development of lighting regulation, including UNEP’s United for Efficiency.

Task Leader(s):
· Steve Coyne, Light Naturally, Brisbane, Australia
· Gillian Isolardi, Light Naturally, Brisbane, Australia

Task Team:
· Contributing partners to this task will include: Denmark (Carsten Dam Hansen) and Sweden.

Deliverable(s):
· Recommended performance and quality requirements (updated)
· Policy brief promoting the requirements document 



[bookmark: _Toc148707700]Task 7. Interlaboratory Comparison 
This activity involves developing and carrying out an Interlaboratory Comparison (IC) around the issue of lighting systems and controls. Working with the Experts, the Task Leaders will evaluate how lighting system performance can be assessed, and build on the IC knowledge gained over the last decade of similar work by the SSL Annex (IC 2013, IC 2017 and IC 2023).

Given that the assessment and regulation of lighting systems is literally the cutting edge of solid state lighting, the Experts note that this Interlaboratory Comparison may need to be slightly different from previous ones. In other words, the absence of a test method and government regulations for lighting systems means that there may not be commercial interest in the market for a fee-paying interlaboratory comparison on lighting systems. However, the development and demonstration of an Interlaboratory Comparison for lighting systems would still be of significant value to the lighting community by establishing a methodology, test protocol, artefacts and analysis. It would establish a procedure for the measurement of lighting systems that assesses competency in performance assessment. Due to the fact that this protocol may not be of commercial interest, the IC could, for example, be offered only within the SSLC Platform member countries, with a limited number of spaces as the intent would be proof of concept rather than widest possible coverage.

More specifically, this IC task will involve the following:

· List and discuss test quantities that could be interesting for a new IC that relates to lighting systems including for example measurements under dimming, perceptual parameters, glare rating, stand by power, luminance, etc. This list would be informed with input from Task 8;
· Examine and develop the test quantities and conditions associated with this new lighting systems IC; 
· Consider the number of laboratories needed and make choices to both strengthen the IC and ensure work is performed on-time to a high standard for the SSLC Platform; 
· Ensure all work is compliant with ISO/IEC 17043 on this work; and
· Provide individual test reports to each laboratory participating as well as a final report that assembles the overall findings and recommendations from the Task. 

Task Leader(s):
· Dr. Yoshi Ohno, Senior Fellow, NIST, Gaithersburg, Maryland, USA; Expert nominated by Swedish Energy Agency, Stockholm, Sweden
· Steve Coyne, Light Naturally, Brisbane, Australia

Task Team:
· Contributing partners to this task will include: Denmark (Carsten Dam Hansen), Korea and Sweden.

Deliverable(s):
· A Test Protocol and participant laboratory reports
· A final report on the findings of the IC
· One or more policy briefs featuring outcomes of the IC


[bookmark: _Toc148707701]Task 8. Assessment of International Standards, Metrics and Measurements 
[bookmark: _Hlk148699549]This task aims to 1) support and promote communication between the Experts who are actively participating in standardisation work related to lighting, and 2) assess the applicability of various test standards for government use. 

The first aim is to support and promote communication between the Experts who are actively participating in standardisation work and discuss developments within the Technical Committees. This will help to improve objective government engagement in the standardisation process and ensure outcomes that are better for policymakers and market transformation programmes. It aims at creating an “internal infrastructure” for systematic and regular information exchange among Experts and MC Members within the SSLC Platform. The second aim is to assess the applicability of various test standards and their suitability for government use. This aspect of the task will look into, e.g., the applicability of standards in testing and market surveillance and enforcement activities. It will generate important feedback to regulatory bodies around the world.

Background: Many of the SSLC Platform Experts are active in supporting the development of national, regional and global testing standards. These standards play a critical role in the measurement of performance of SSL products, thereby enabling policymakers to set quality and performance standards for lighting products.

[bookmark: _Hlk147666663]The bulleted list below provides some examples of the roles that the Experts are currently holding and the standards they are working on (note: this is not an exhaustive list):

· Australia: S. Coyne, Member of national mirror committee for IEC TC34 (Lighting)
· Denmark: A. Thorseth (DTU Lab), members of CIE 2-89: Measurement of Temporal Light Modulation of Light Sources and Lighting Systems
· Denmark: A. Thorseth (DTU Lab), chair of CIE TC 2-97 currently revising CIE S 025 based on SSL Annex goniophotometer interlaboratory comparison IC 2017
· France: G. Zissis, Chairman of IEEE Smart Lighting Initiative
· France: G. Zissis, IEEE Standards Association member - part of the team for the IEEE 3000.9 standard revision
· France: C. Martinsons: president of the French CIE national committee
· Sweden/USA: Y. Ohno, former CIE President, 2015-2019
· SSL Annex/Canada: J. Veitch, current CIE President, 2023-2027
· UK: C. T Ticleanu (BRE), member of ISO/TC 205/JWG 12 "Joint ISO/TC 205 - ISO/TC 274 WG: Indoor Visual Environment" (representing BSI, since 2022)

In the coming five years, there are going to be some excellent opportunities for the Platform Experts to get engaged and contribute to the improvement of these standards, metrics and measurement methods at national, regional and international levels. Below are some examples of the standards which are of interest to the SSLC member countries:

· CIE Division 6, Photobiology and Photochemistry, currently updating health impact standards of lighting
· CIE Division 1, Vision and Colour, concerning updates to colour quantities
· CIE division 2: photometry and physical measurements of light sources.
· CIE division 3: indoor lighting
· CIE division 4: outdoor lighting
· CIE S 025 - Test Method for LED Lamps, LED Luminaires and LED Modules (also EN 13032-4) through SSL Annex interlaboratory comparison IC 2013 on measurement of SSL products (Agreement between SSL Annex and CIE)
· CIE TC 2-89 development of measurement methodology for TLM (IC 2023 input)
· IEC TC 34 reviews over next five years, including direct input on the two TLM test methods, IEC TR 61547-1 (PstLM) and IEC TR 63158 (SVM)
· IEC TC 34 current revision and combining of IEC 62612, IEC 62717 into IEC 63221 “LED Light sources – Performance requirements.”
· IEC TC 34 current revision and combining of IEC 62031, IEC 62560, IEC 62838, IEC 62931, IEC 62776 into IEC 63220 “LED Light sources – Safety requirements.”
· IEC 63103, Lighting Equipment - Non-active mode power measurement 
· IEEE Smart Lighting Initiative strategy development and roadmap
· IEEE 3001.9, Recommended Practice for the Design of Power Systems Supplying Lighting Systems in Commercial and Industrial Facilities
· IEEE Smart Lighting Initiative. Prof. Georges Zissis, Chairman
· Information / recommended correction to the Mp flicker metric

[bookmark: _Hlk148699584]The SSLC Platform experts note that input on measurement of TLM will contribute to CIE, IEC, and the Illuminating Engineering Society (IES) on the problems observed on the metrics of TLM. 

The SSLC Platform will use the bi-annual Expert Meetings to hold a ‘standardisation update’ where time will be set aside for Experts to brief each other on key decisions and developments taking place in the technical committees to which they belong. 

In addition to this work on IEC/CIE/ISO Standards, this task will also investigate some of the key metrics and requirements set out in existing lighting regulations to assess the accuracy and cost of testing. The objective of this work will be to provide guidance to policy makers to help formulate improved requirements and how these requirements can be realistically verified. It will also look at gaps in testing, such as dimmer compatibility, and how dimming can affect flicker of lamps. 

This task will assess parameters that are important to policymakers when setting regulations such as endurance tests, lifetime, colour consistency, standby power and temporal light modulation. Depending on the metric or test method being discussed, various SSLC Platform Experts may be involved in supporting this task. Experts will review the metrics and requirements set-out in existing SSL regulations as well as metrics that are not included and assess the measurement standards that underpin those regulations. This assessment will investigate the accuracy, cost and time involved in the measurement. If any gaps are found, or alternatively, more accurate and/or less costly methodology identified, these findings will be highlighted by the Platform to the appropriate standardisation bodies. 

Task Leader(s):
· Steve Coyne, Light Naturally, Brisbane, Australia

Task Team:
· Dr. Peter Bennich, Senior Policy Expert, Swedish Energy Agency / Sweden MC Member and Deputy Chair of SSLC Platform 
· Contributing partners to this task will include: Australia, Denmark (Casper Kofod), France and the UK.

Deliverable(s):
· Periodic updates at each Expert Meeting on key decisions and developments in the lighting standardisation community
· Technical reports on each of the testing and measurement parameters evaluated
· Position Statement on preferred quantities for regulation of light quality and performance. ( e.g. use of u’,v’ for chromaticity, Duv with CCT for colour appearance)


[bookmark: _Toc148707702]3.4	Crosscutting Focus: Outreach and Communications
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Objective: To communicate the work of the SSLC Platform broadly to key target audiences including governments, policymakers, regulators, standardisation bodies, test labs, lighting associations, businesses and other critical stakeholders. 

Description: The Platform will continue to communicate the value of its findings and work, recent examples including the lighting chapter in the September 2022 IEA publication “Technology and Innovation Pathways for Zero-Carbon-Ready Buildings by 2030” and a presentation on smart lighting at the “IEA Future Buildings Forum Think Tank Workshop - Pathways to Net Zero Carbon” in October 2022. 

The Management Committee and Experts of the SSLC Platform wish to continue raising awareness about our important work in this sector, and support governments in their efforts to capture carbon savings through smart sustainability in lighting and controls. The Platform Management Team will fulfil the primary communications activities envisaged, targeting the most important stakeholders for our work:

Government Policymakers
· Promote Quality and Performance Requirements, monitor use by countries / programme managers, including policies, procurement, and market support;
· Promote technical reports from the various tasks;
· Encourage coordination (and harmonisation) of the Quality and Performance Requirements between countries; 
· Develop and issue “Policy Briefs” to keep policy makers and other stakeholders informed of lighting policy developments and relevant technical developments; and 
· Cooperate with other global lighting initiatives to promote the SSL Annex’s work.

Standardisation Bodies
· Provide information on Platform publications that relate to standards to members of the lighting standardisation technical committees (e.g., IEC, CIE, International Standards Organisation (ISO), American National Standards Institute (ANSI), IES, Japanese Industrial Standards (JIS), British Standards Institute (BSI), etc.) to ensure they are informed of our research and this information is shared effectively with these groups;
· Cooperatively share information on any need to upgrading / revise existing international standards; make recommendations where appropriate based on the SSLC Platform’s work; and
· Promote the use of the CIE test method as the basis for test harmonisation for SSL products.

Industry (preferably through associations, rather than direct companies)
· Share research findings and conclusions with representatives of the global lighting industry;
· Provide guidance to lighting and design professionals around optimising / classifying products, new materials, component quality, etc.; and
· Highlight the value of interoperability and value proposition of lighting systems and controls.




[bookmark: _Toc148707703]4	Operational Issues

[bookmark: _Toc148707704]4.1	Budget
The SSLC Platform budget for the next term is set out below. The budget presents a scenario of the current six (6) participating members who all wish to continue working together in the SSLC Platform. If two or more new members were to join the SSLC Platform, the Management Committee would meet and discuss whether the membership fees should be reduced slightly or if those additional resources could be used to expand our programme of research and policy support.

	Incomes
	Budget Estimate

	Number of Member Countries:
	6

	Cash contribution of each Member Country per year
	€ 24,000

	Total cash budget of SSLC per year
	€ 144,000

	Costs
	Budget Estimate

	OA and OAS
	 € 130,000

	Travel and expert meetings 
	€ 10,000

	Zoom, web site, external expertise etc
	€ 4,000

	Total Spending per year
	€ 144,000

	Total budget of SSLC over 5 years
	€ 720,000




[bookmark: _Toc148707705]4.2	Organisational Structure of SSLC Platform
The SSLC Platform will be overseen by a Management Committee made up of representatives from each member country, thus ensuring that the work of the Platform reflects the priorities of its members. The Chair of the Management Committee is Georges Zissis from the University of Toulouse in France, and the Deputy Chair is Peter Bennich, from the Swedish Energy Agency in Stockholm, Sweden. The Management Committee would oversee all the decisions and actions taken by the Platform, as well as providing strategic direction on future work.

[bookmark: _Toc148707709]Table 2. Members of the SSLC Platform Management Committee (September 2023)
	Country
	Name
	Organisation

	Australia
	Patricia Liubesic
	Department of Climate Change, Energy, the Environment and Water

	Denmark
	Thore Stenfeldt / Casper Kofod
	Danish Energy Agency / 
Energy Piano (Alternate)

	France
	Georges Zissis, Chair
	University of Toulouse III

	Korea
	Lee Ji-Yeon 
	Korea Energy Agency

	Sweden
	Peter Bennich, Deputy Chair
	Swedish Energy Agency

	United Kingdom
	Sophie Balan
	Department for Energy Security and Net Zero



Under the Management Committee are the SSLC Platform Experts. This is a group of technical experts from around the world who are involved in technical research and projects relating to lighting. The SSLC Platform’s technical experts have, on the average, over 20 to 30 years of experience in lighting, covering lighting design, manufacturing, marketing, sales, and regulatory and supportive policy development. These Experts are available to all the member countries whenever their expertise is needed on a particular issue. The Experts meet twice yearly to review progress, work together and set tasks for the next six months. The SSL Annex Experts consists of more than 15 individuals, including:
· Bennich, Peter, Ph.D., Senior Policy Officer, Swedish Energy Agency and Deputy Chair of SSL Annex Management Committee
· Coyne, Steve, Managing Director of Light Naturally, Australia; Vice President, CIE Australia, Past President of the Illuminating Engineering Society of Australia and New Zealand, Australian National Member of IEC TC34 mirror committee
· [bookmark: _Hlk147583522]Dam-Hansen, Carsten, Ph.D., Senior Researcher in Diode lasers and LED systems, Technical University of Denmark - DTU Electro, Denmark
· Eriksson, Jörgen, Swedish Energy Agency and Lighting Test Laboratory for Compliance
· Jeon, Sangkyoo, Ph.D., Director – ICT∙EMC Business Department, KIEL Institute, Korea
· Isoardi, Gillian, Ph.D., Senior Lighting Scientist, Light Naturally, Australia, Secretary, CIE Australia
· Kofod, Casper, Director – Energy Piano, Technical Expert and MC Representative, Denmark
· Lund, Tobias, Head of Unit, Testlab at Swedish Energy Agency, Sweden.
· Martinsons, Christophe, Ph.D., Division of Health and Comfort, Centre Scientifique et Technique du Bâtiment (CSTB), France. President of CIE French national committee.
· Oh, Jun-Seok. Technical Expert, KIEL Institute, Korea.
· [bookmark: _Hlk147583632]Ohno, Yoshi, Ph.D., National Institute of Standards and Testing (NIST), USA; NIST Fellow and Past President of CIE
· Pettersson, Jonas, Ph.D., Research Programme Manager, Swedish Energy Agency
· Thorseth, Anders, Ph.D., Researcher in Diode lasers and LED systems, Technical University of Denmark - DTU Electro, Denmark
· Ticleanu, Cosmin, Ph.D., Principal Lighting Consultant and Head of Lighting at BRE, and Lecturer (Teaching) at UCL (The Bartlett School of Environment, Energy and Resources), United Kingdom
· Veitch, Jennifer A., Ph.D., Principal Research Officer, National Research Council of Canada; President of CIE (2023-2027)
· Zissis, Georges, Ph.D., Professor, Head of Light & Matter Research Group, Universite Toulouse III – Paul Sabatier, France; Chair of IEEE Smart Lighting Initiative, Chair of SSL Annex MC
Overseeing the day-to-day work of the SSLC Platform, including meetings, minutes, report reviews, website maintenance, communications and other functions are the Platform Manager, Nils Borg and the Platform Support, Michael Scholand, LC. 



[bookmark: _Toc148707706]Annex 1. SSL Annex Resources Available to the Public
One of the best ways the SSL Annex communicates about its work with the global lighting market is through publications, including reports, peer-reviewed papers, conference proceedings, presentations, and more. The following bulleted list provides a sample of some of the more than 50 publications that the SSL Annex has issued over the last ten years, sharing its research, information, findings and recommendations with the wider lighting community.

· Summary Report of Nucleus Laboratory Comparison – Final Report, SSL Annex, August 2012
· Quality and Performance Tiers, SSL Annex, August 2012
· Non-directional Lamps for Indoor Residential Applications
· Directional Lamps for Indoor Residential Applications
· Downlight Luminaires
· Linear Fluorescent LED Replacement Lamps
· Interlaboratory Comparison IC 2013 Test Method, Version 1.0, SSL Annex, October 2012
· Interlaboratory Comparison IC 2013 Generic Protocol, SSL Annex, October 2012
· 2013 Interlaboratory Comparison, Quality Policy Document (Version 1.0). , SSL Annex, October 2012
· eceee 2013 Summer Study Paper: “On the bright side of life: International efforts to accelerate market adoption of LEDs while avoiding the pitfalls of CFLs”, SSL Annex, June 2013
· Product Quality and Performance Tiers: Outdoor Lighting (Street Lighting), SSL Annex, October 2013
· Individual participant Result Reports sent to each participating lab in group Asia 1 (produced by Nucleus lab AIST, Japan), SSL Annex, October 2013
· Regional Interim Report – Asia 1 (produced by Nucleus lab AIST, Japan), SSL Annex, October 2013
· Individual participant Result Reports sent to each participating lab in group Asia 2 (produced by Nucleus lab NLTC, China), SSL Annex, December 2013
· Regional Interim Report – Asia 2 (produced by Nucleus lab NLTC, China), SSL Annex, December 2013
· Individual participant Result Reports sent to each participating lab in group Americas (produced by Nucleus lab NIST, USA), SSL Annex, December 2013
· Regional Interim Report – Americas (produced by Nucleus lab NIST, USA), SSL Annex, December 2013
· Individual participant Result Reports sent to each participating lab in group Europe (produced by Nucleus lab VSL, the Netherlands), SSL Annex, January 2014
· Regional Interim Report – Europe (produced by Nucleus lab VSL, the Netherlands), SSL Annex, January 2014
· Solid State Lighting Annex: Product Quality and Performance Tiers, SSL Annex, February 2014: 
· Non-Directional Lamps
· Directional Lamps
· Downlights
· Fluorescent Tubes (Non-Retrofit)
· Fluorescent Tubes (Retrofit)
· Communiqué of the IEA 4E SSL Annex and the Commission Internationale de l’Eclairage, SSL Annex, February 2014
· 2013 Interlaboratory Comparison, Final Report. SSL Annex Tasks 2 and 3., SSL Annex, September 2023
· Potential Health Issues of SSL. Final Report. SSL Annex Task 1., SSL Annex, September 2023
· “IEA 4E SSL annex: providing governments with the tools to accelerate market adoption of SSL products”, in Journal of Solid State Lighting, (link to paper), SSL Annex, May 2015
· “110 labs in world’s largest interlaboratory comparison of LED test labs – improving testing competency to support market transformation “ at eceee 2015 Summer Study, (link to paper), SSL Annex, June 2015
· SSL Annex Video on web site http://ssl.iea-4e.org/about , SSL Annex, October 2015
· Article in IEA Energy Technology Initiatives 2015 on the Interlaboratory Comparison 2013, SSL Annex, November 2015
· “Lessons Learned Bringing LEDs to Market” Executive Briefing for COP21, (link to briefing), SSL Annex, December 2015
· Smart Lighting - New Features Impacting Energy Consumption. First Status Report, SSL Annex, September 2016
· Product Quality and Performance Tiers, SSL Annex, November 2016:
· Non-Directional Lamps, SSL Annex, November 2016
· Directional Lamps, SSL Annex, November 2016
· Downlight Luminaire
· Fluorescent Lamp
· Outdoor Lighting
· High and Low-Bay Luminaires
· Planar Luminaire
· Pre-Announcement IEA 4E SSL Annex 2017 Interlaboratory Comparison of Goniophotometer Measurements (IC 2017), SSL Annex, January 2017
· Interlaboratory Comparison 2017 (IC 2017) Technical Protocol, SSL Annex, June 2017
· Market Lessons Learned: Lessons learned from government policies bringing LEDs to market, SSL Annex, June 2017
· Application Study of CIE S 025/E:2015, SSL Annex, June 2017
· Interim Report: Visual Perception under Energy-Efficient Light Sources - Detection of the Stroboscopic Effect Under Low Levels of SVM, SSL Annex, December 2018
· Presentations from KILT-SSL Annex International Seminar on Certification, Standards and Requirements, SSL Annex, April 2019
· Interlaboratory Comparison 2017 (IC 2017) Nucleus Laboratory Comparison Report, SSL Annex, September 2019
· Presentations from DTU-SSL Annex Seminar on Recent Research on LED Quality Metrics and Regulations, SSL Annex, October 2019
· “Detection of the stroboscopic effect by young adults varying in sensitivity”, JA Veitch (National Research Council of Canada) and C Martinsons (Centre Scientifique et Technique du Bâtiment, France); Lighting Research and Technology, 12 February 2020. (link to paper), SSL Annex, February 2020
· Final Report: Visual Perception under Energy-Efficient Light Sources – Detection of the Stroboscopic Effect under Low Levels of SVM, SSL Annex, March 2020
· Individual test reports prepared and issued to 38 laboratories (42 reports on individual goniophotometers) that participated in IC2017., SSL Annex, April - December 2020
· Quality and Performance Requirements for LED Lighting Products – Public review Draft, SSL Annex, November 2020
· Correspondence: On the state of knowledge concerning the effects of temporal light modulation; Lighting Research & Technology Journal, SSL Annex, January 2021
· Literature Summary of Lifetime Testing of Light Emitting Diodes and LED Products , SSL Annex, June 2021
· Solid State Lighting Annex: IC 2017 Interlaboratory Comparison – Final Report, SSL Annex, December 2021
· Pre-announcement Letter about Interlaboratory Comparison 2022 – Temporal Light Modulation measurements, SSL Annex, May 2022
· Technology and innovation pathways for zero-carbon-ready buildings by 2030. A strategic vision from the IEA Technology Collaboration Programmes: SSL Chapter, SSL Annex, September 2022
· IEA 4E SSL Annex Interlaboratory Comparison of Measurements of Temporal Light Modulation - Plan, SSL Annex, October 2022
· Quality and performance requirements for LED Lamps and Luminaires, SSL Annex, October 2022
· Smart Lighting – New Features Impacting Energy Consumption: Second Status Report, SSL Annex, November 2022


[bookmark: _Toc148707707]Annex 2. Sample of SSL Annex Public Speaking Engagements
The table below presents a sample of some of the public meetings, presentations, seminars, webinars and other public-facing communications events that the SSL Annex convened or participated in. The SSL Annex’s participation in these events enabled it to share its research, information, findings and otherwise engage with the lighting community in sharing its work.
 
	Event
	Date
	Location
	Intended audience

	Strategies In Light - Europe
	September 2012
	Germany
	SSL stakeholders, investors and experts

	ILAC Proficiency Testing Consulting Group meeting
	October 2012
	Rio, Brazil
	Accreditation Bodies; Standardisation Bodies

	CIE Technical Committee meeting
	September 2012
	Hangzhou, China
	Standardisation Bodies, Lighting Metrologists, Lighting Industry

	CIE Strategy Committee meeting
	November 2012
	Manchester, UK
	Standardisation Bodies, Lighting Metrologists, Lighting Industry

	Global Lighting Association LED working group meeting
	20-21 December 2012
	China
	Industry Association for Lighting Manufacturers

	LED conference and World Sustainable Days 
	March 2013
	Wels, Austria
	Practitioners, policy makers, NGOs

	SSL Annex and global stakeholder organisation workshop
	7-8 March 2013
	Tokyo
	Lighting industry, CIE and IEC decision makers

	International Laboratory Accreditation Cooperation (ILAC) meeting
	15-17 April 2013
	Cape Town
	Accreditation Bodies; Standardisation Bodies

	European SSL Metrology Meeting
	24-25 April 2013
	Teddington, UK
	Lighting Metrologists; Laboratories; Accreditation Bodies

	eceee 2013 Summer Study – paper presentation
	3-8 June 2013
	France
	Global energy-efficiency community; policy makers

	International Conference on LED Lighting Promoting Policy (KEMCO)
	September 2013
	Seoul
	SSL Market; energy experts; policy makers

	Light + Building
	April 2014
	Frankfurt
	Lighting sector; energy-efficiency experts

	14th International Symposium on the Science and Technology of Lighting (LS14)
	22-27 June 2014
	Como Lake, Italy
	Lighting researchers; Lighting scientists

	Presentation of paper at the eceee 2015 Summer Study
	1–6 June 2015
	Hyères, France
	Broad: Policy makers, NGOs, industry, consultants, research

	SEAD Policy Exchange Conference Call
	September 2015
	Conference Call
	SEAD Member Governments

	SSL Annex/Exco Workshop
	October 2015
	Tokyo
	ExCo and 4E Annex experts, Japanese government and industry

	Informal workshop for Japanese Industry
	October 2015
	Tokyo
	Japanese industry and government officials

	Strategies in Light, 2016 (SSL Annex presentation)
	March 2016
	California, USA
	Industry, Public

	CIE 2016 Lighting Quality and Energy Efficiency Conference (SSL Annex presentation)
	March 2016
	Melbourne, Australia
	Academics, Researchers, Industry

	PERIFEM – French Distribution and Trade Association (SSL Annex presentation)
	March 2016
	Paris, France
	Retailers, Industry, Public

	Philips Lighting Application Centre (Industry and SSL Annex experts information exchange meeting)
	October 2016
	Eindhoven, Netherlands
	SSL Annex Experts

	Nordic Light Quality Conference (Several presentations by SSL Annex experts)
	November 2016
	DTU Fotonik, Denmark
	Researchers, Industry, Public

	Swiss Photonics Conference SSSL / LASSIE-FP7 Workshop (SSL Annex presentation)
	December 2016
	Lausanne, Switzerland
	Researchers, Industry, Public

	CIE 2017 Lighting Technical Conference (SSL Annex paper and presentation)
	October 2017
	Jeju Island, Republic of Korea
	Academics, Researchers, Industry

	SSL Annex Technical Workshop for the Lighting Industry
	November 2017
	Sydney, Australia
	Industry, Public, Lighting Designers

	Forum LED Europe 2017 (SSL Annex presentation)
	December 2017
	Paris, France
	Researchers, Industry, Public

	International Seminar on Certification, Standards & Requirements of Solid State Lighting
	April 2019
	Le Méridien hotel, Seoul, Korea
	Lighting industry and policy-makers; testing certification

	Recent International Research on LED Quality, Metrics and New Lighting Regulations in Europe
	October 2019
	DTU Riso Campus, Roskilde, Denmark
	Lighting industry – manufacturers, designers, researchers

	Webinar presenting Final Report of Interlaboratory Comparison 2017 on Goniophotometers
	January 2022
	Webinar; two time zones
	Standardisation organisations, lighting metrologists, test laboratories, policy makers

	Webinar presenting Lifetime Testing Literature Review and Recommendations
	May 2022
	Webinar; two time zones
	Standardisation organisations, test laboratories, policy makers

	CIE Tutorial and Expert Symposium on Measurement of TLM – Multiple Papers
	October 2022
	Athens, Greece
	Standardisation organisations, test laboratories, policy makers

	IEA Future Buildings Forum Think Tank Workshop - Pathways to Net Zero Carbon 2035
	October 2022
	Gatineau, Quebec, Canada
	Lighting researchers, governments

	Theme day on LED / SSL
	February 2023
	DTU Riso Campus, Roskilde, Denmark
	Lighting researchers, industry

	CIE Australia Lighting Research Conference
	February 2023
	Sydney
Australia
	Lighting researchers, test laboratories, industry

	International Lighting Seminar: Perspectives on Sustainability, Performance, Health & Smart Lighting
	March 2023
	Stockholm, Sweden
	Standardisation organisations, lighting metrologists, test laboratories, policy makers

	International Lighting Symposium, Hong Kong CIE
	October 2023
	Hong Kong
	Lighting industry (designers and suppliers), lighting researchers
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