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Chair's Statement
In reviewing 2021, two things are strikingly
obvious to me. Far from being an optional part of
the future energy mix, energy efficiency including
demand flexibility is vital to decarbonisation.
EE is the component that makes the transition to clean energy sufficiently
robust, affordable and timely.
The second issue is that the level of EE is currently way short of where it
needs to be for countries to reach sustainable development and climate
goals. The reality is that every country needs to see a massive escalation
in their efficiency rates.
In this context, 4E has a key role to play in helping our Members to improve
the performance of appliances and equipment – a key sector on the road
to Net Zero by 2050.
Earlier in 2021 I challenged all participants in 4E to explore new ways in which
we can use our experience and expertise to significantly raise their level of
ambition. I am delighted that we are already seeing exciting new ideas and
projects emerging that will provide real policy support for our Members.
Since 2008, 4E has worked to provide a solid foundation for policies
implemented by our Members. Many of these nuts-and-bolts activities are
detailed in the following pages. The challenge ahead is to use the relationships,
networks and expertise developed over years to greater effect.
I am personally excited by the role that 4E can play in the energy transition,
buoyed by the extraordinary commitment and knowledge displayed by my
colleagues within 4E.

Attachment 5: Solid State Lighting (SSL) ................................................44
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Attachment 7: Power Electronic Conversion
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Jamie Hulan
Chair 4E
April 2022
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The Pathway to Net Zero
Energy efficiency milestones that incorporate technologically mature solutions.

2025
2030

2035
2050

No new sale
of fossil fuel
boilers

Annual pace of zero
carbon ready building
retrofits reaches 2.5%
in advanced countries
and 2% in emerging
countries

Universal
access to
electricity
and clean
cooking

KEY:

Share of zero
carbon ready
buildings in
total stock 25%

Excessive
hot water
temperatures
reduced

Set points
for heating
19-20°C,
cooling
24-25°C

New
appliances
to 2020 best
available
technology

All industrial
electricity
motor sales are
best in class

Share of zero
carbon ready
buildings in
total stock
more than 85%

Share of
heat pumps
in energy
demand for
heating 55%

All new
buildings zero
carbon ready
in emerging
economies

Appliances
using
25% less
energy

Reduction in
use of energy
intensive
building
materials 30%

New buildings
heating and
cooling using
50% less
energy

Share of steel
production using
electric arc furnaces
37% up from
24% today

Appliances
using
40% less
energy

Employment
opportunities from
energy efficiency are
larger than for any
other clean energy
technology.

In the Net Zero Emissions
by 2050 Scenario, energy
efficiency provides more
than 2 million additional
jobs by 2030 and 6 million
additional jobs by 2050.

LED lighting
100% sales

Process energy
intensity
of primary
chemicals
down from
17 GJ today
to 16 GJ

New buildings
heating and
cooling using
80% less
energy

Total heat
pumps
installed 600
million up from
180 million
today

Clinker to
cement ratio
down from 0.71
today to 0.65

Use of
scrap for steel
production
40%

Appliances
& equipment

Share of heat pumps
in energy demand
for heating 20%
up from 7% today

Global average
plastics
collection rate
27% up from
17% today

Clinker to
cement ratio
down from
0.71 today
to 0.57

Industry

Buildings

Universal
access to
electricity
and clean
cooking

Use of scrap
for steel
production
38% up from
32% today

Share of
electricty in
total industrial
consumption
40% up from
21% today

Process energy
intensity
of primary
chemicals
15 GJ
per tonne

Global average
plastics
collection
rate 54% up
from 17%
today

Source: IEA Net Zero Emissions by 2050 Scenario
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The Technology
Collaboration Programme
on Energy Efficient
End-Use Equipment (4E)
In the IEA Net Zero Emissions by
2050 Scenario, an early policy
focus on energy efficiency would
triple the number of jobs created by
2030 through increased spending
on building retrofits, more efficient
appliances and other measures.
IEA Energy Efficiency 2021
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The Technology Collaboration Programme
on Energy Efficient End-Use Equipment (4E)

The role played by 4E
4E aims to promote energy efficiency as
the key to ensuring safe, reliable, affordable
and sustainable energy systems.
As an international platform for collaboration between
governments, the 4E TCP provides policy guidance to
its members and other governments concerning energy
using equipment and systems. The 4E TCP prioritises
technologies and applications with significant energy
consumption and energy saving potential within the
residential, commercial and industrial sectors
(not including transport).

In order to stimulate internationally accepted
approaches that promote energy efficient equipment,
4E harnesses the expertise of governments, industry,
experts and other TCPs to:
❶ C
 ollect data, analyse information,
share expertise and pool resources
❷ S upport and strengthen government
policy and regulation
❸ D
 isseminate information to develop
greater understanding and promote
government actions that encourage the
uptake of energy efficient equipment
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Through international collaboration, 4E enables national
energy efficiency programmes to be consistently evaluated
and improved so that they are ambitious, internationally
aligned and effective. The 4E platform provides the means
to achieve this at least cost to member governments
through the pooling of resources.

4E’s international comparisons of appliance
performance levels are used by policy makers to
set national thresholds which enable their citizens
to access the best performing products, now and
into the future.

The 4E platform encourages countries to quickly
expand their programme coverage by leveraging
off the work of other members. Similarly, sharing
the learnings of different implementation and
administrative approaches enables countries to
better understand and copy from strengths of
other programmes.

As economies increasingly seek the opportunities to meet
future energy demand through the more efficient use of current
energy resources, there is huge potential to learn from the
experiences of others and to collectively explore some of the
technological and policy challenges ahead. This is particularly
evident in the field of appliances and equipment, a large
proportion of which are internationally traded.
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Overview of 4E
Structure and Activities
One of the most important ways to
enhance efficiency and decarbonise
buildings is to switch water and space
heating from using fossil fuel-fired boilers
and furnaces to using electricity.
Heat pumps, direct electric heaters and
electric boilers are already in use in
several countries, though are often more
expensive than using natural gas. Heat
pumps are the keystone technology for
electrifying space heating in the Net Zero
Emissions by 2050 Scenario, with global
sales averaging over 3 million units per
month by 2030 in the scenario, up from
around 1.6 million today.
IEA Energy Efficiency 2021
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Overview of 4E
Structure and Activities

Executive Committee

Annexes

4E is managed by an Executive Committee (ExCo) comprising one voting delegate from each of the 15 Members.
The ExCo meets twice yearly to manage the work programme of 4E, including the dissemination of 4E’s research
results. Secretariat functions for the ExCo are provided by the Operating Agent, funded by annual membership fees.

Annexes provide a mechanism for collaborative research
amongst 4E Members on key technologies or topics.

During 2021, the 4E office-bearers comprised:

The 4E structure is shown below, and this highlights the four existing Annexes:

Chair of 4E: Jamie Hulan (Canada)
Vice-chairs of 4E: Hans-Paul Siderius (Netherlands), John Cymbalsky (USA)
The 27th and 28th meetings of the Executive Committee (ExCo) were held online due to restrictions on travel
during the Covid pandemic and were attended by all 15 current Members of 4E. A list of delegates to the ExCo
during 2021 is shown in Attachment 1.

Attendance at 2021
Online ExCo meetings

27th ExCo - Online
28th ExCo - Online

4E Membership indicators

Rest
of the
world

Total
4E

Population
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Rest
of the
world

Total
4E

GDP

Rest
of the
world

 Australia
 Austria
 Canada
 China
 Denmark
 European Commission
 France
 Japan
 Korea
 Netherlands
 New Zealand
 Sweden
 Switzerland
 United Kingdom
 USA
Observers - IEA

Total
4E

Total Energy Supply

Rest
of the
world

Total
4E

Total CO2

4E Executive
Committee

4E Projects

Management of 4E

Electric Motor
Systems Annex

Solid State
Lighting Annex

Launched in 2008,
chaired by Switzerland.
Encourages alignment
on policies proven to be
effective for motors and
motor systems

Launched in 2010,
chaired by France.
Develops tools, test
methods and policies
to ensure high quality
LED lighting

Electronic
Devices and
Networks Annex

Power Electronic
Conversion
Technology Annex

Launched in 2014,
chaired by the USA
in 2021. Monitors the
energy consumed by
connected devices
and their networks and
identifies government
policies to minimise
energy consumption

Launched in 2019,
chaired by Switzerland.
Co-ordinates
internationally
acceptable approaches
to promote WBG-based
power electronics

Reports on all currently operating Annexes are included later in this report.
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Overview of 4E Structure
and Activities

4E Projects

P R OJ E C T

IEA Publications

4E projects are
developed and funded
by the Executive
Committee to support
policies for efficient
end-use equipment.

4E works closely with the IEA and provides
expert input to many reports, including
combining on joint publications and events.
This gives high level visibility to much
of 4E’s research work.

These research activities cover a wide
range of technologies and cross-cutting
issues and benefit from the collective
insights provided by all 4E Members.

Further examples of collaborative work with the IEA and other TCPS are shown
later in this report.

The achievements in 2021 of the most
prominent 4E projects are illustrated on
the following pages.

4E makes a significant contribution to the
appliance & equipment sections of the IEA’s
annual flagship publications on energy
efficiency and on digitalisation.

4E continues to be a valuable partner to the IEA,
providing data and policy analysis that informs
and strengthens a number of important IEA
publications.
The collaboration between 4E and the IEA on the
‘Achievements of EES&L Programmes’ report has
helped to underpin the launch of the Product
Efficiency Call to Action at COP26 in 2021. 4E
has also made a significant contribution to our
work in understanding the role that Digitalisation
could play in encouraging energy systems to use
energy more efficiently.

P R OJ E C T

Product Energy Efficiency Trends (PEET)
The PEET project is designed to assist 4E Members to compare the
performance of major products across economies and regions by examining
the scope and stringency of regulatory policies within these economies.
PEET provides a mechanism for policy
makers and regulators to understand
the differences in scope, test methods
and stringency of national regulations
and helps to bring them into
closer alignment.
At the start of 2021, 4E published three reports
covering nine types of equipment in each 4E
Member country.


4E PEET Efficiency Trends Report 2018-19



4 E PEET Changes in MEPS &
Test Methods 2018-19



4E PEET Methodology Report 2018-19

In 2021 we also compiled status reports of
regulations covering the following products,
and ran workshops on each of the following:


Electric motors



Televisions & display technologies



Residential refrigerators



Residential air conditioners and heat pumps

PEET enables my team
in Canada to gauge how
our appliance policies
compare to others
around the world and
better understand new
approaches as they
emerge. Being able to
talk directly to other
policy makers who face
similar challenges to
ourselves is proving to be
invaluable.
Jamie Hulan, Director
Homes and Communities
Natural Resources, Canada

Kevin Lane, Senior Programme Manager, Energy Efficiency
Division, International Energy Agency
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Overview of 4E Structure
and Activities

P R OJ E C T

P R OJ E C T

Energy Efficiency Standards
and Labelling Achievements Reports

Evaluation Guide
for EES&L Programmes

Domestic Air Conditioner
Test Standards and Harmonization

Based on a retrospective study of nearly 400 published
documents, this report provides senior policy makers with an
authoritative global overview of the achievements of Appliance
and Equipment Energy Efficiency
Standards & Labelling programs.

One important learning from collecting data
for the EES&L Achievements reports has been
the inconsistency in the methodologies used
to evaluate EES&L programmes and the lack of
transparency in reporting the assumptions
and results.

Responding to the need to develop practical load-based
testing regimes for air conditioners and heat pumps, this
4E project commenced in late 2020 and will conclude
in 2022 with a series of round-robin test in laboratories
selected by 4E Members.

Building on previous editions in 2015 and
2016, our latest version was undertaken in
collaboration with analysts at the IEA and
launched for the COP26.
The key findings are shown on page 18 of
this report.

This project aims to tackle this through the development
of a simple guide to evaluating and reporting programme
achievements in a way that lends itself to external analysis.
Targeted at those commission programmatic evaluations,
this guide will be published in 2022.

P R OJ E C T

This report helps those of us that run energy
efficiency programmes to show our governments
how incredibly effective they are, and how much
more we could do with additional resources. In
many cases the value of EES&L programmes is
not just in energy savings, but in the reduction of
water consumption and air pollution.
This report also shows how important it is to
undertake thorough programme evaluations to
improve implementation and quantify our impacts.
Peter Bennich, Senior Policy Adviser,
Energy Efficiency Department,
Swedish Energy Agency, Sweden

14

P R OJ E C T

Throughout 2021, 4E worked with industry, laboratories
and national experts from around the world to develop and
trial new test methods suited to variable capacity units.
During 2021, 4E published the following project reports:


Summary of investigative testing



Summary of key issues in new test method



Load-based test methodology

Regulators Forum on Monitoring,
Verification and Enforcement (MV&E)
MV&E is a vital component of regulatory policies to
ensure that expected energy efficiency gains are realised
in practice. Building on the considerable experience of
4E Members and their national MV&E programmes, 4E
provides a unique mechanism for regulators to raise issues
of concern and share approaches to market surveillance
and enforcement in confidence.
4E provides a unique forum for regulators to meet faceto-face alongside ExCo meetings to share information on
topical issues relating to compliance and enforcement.

The testing of appliances in a way that
reflects how they are actually used within
homes is crucial in driving the value
proposition for energy-efficient products.
Given the projected growth in air conditioning
world-wide, this collaborative 4E project is
particularly important, and will hopefully
lead to improvements in international testing
protocols for air conditioners.
John Cymbalsky,Program Manager
of the Appliance and Equipment Standards Program,
Department of Energy, USA
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Overview of 4E Structure
and Activities

P R OJ E C T

4E Definition of Energy Systems for Regulation

Regulating Energy Using Systems
It has long been recognized that energy-using
systems represent a largely untapped potential
for additional energy savings. However, to date
it has proved difficult to use traditional energy
efficiency regulations for most systems.
This 4E project aims to clarify the challenges for
regulating energy-using systems,
identify potential solutions and highlight those
systems that are most suitable for the
next generation of energy efficiency regulation.

September 2021
Start of 2nd Systems Project

February 2021
Production of 4E white paper on
Systems Policies

other inputs
system

other
outputs

Systems webinars for 4E Members

environment

May 2020
Internal 4E working group established

This project takes a close look at the capacity to regulate
and enforce mandatory policies for systems within these
economies, including how to verify the performance of
equipment that is assembled on-site and who is legally
responsible for compliance of an installed system.

March 2019

The current project is the latest in an ongoing collaborative
process of developing realistic approaches to implementing
energy efficiency policies for systems.

performance
part

November & December 2020

During 2021, 4E has been working with consultants to
examine the constraints to regulating systems within the
current legislative environments in Australia, Canada, EU
and Japan. To do this we have selected three case studies:
coolrooms, lighting and compressed air systems.

As part of building the rationale for policies targeting
systems, 4E is also developing estimates for the global
energy savings potential that could be realised through
energy efficiency regulations.

energy

October 2019
Webinar on first Systems project

(including other systems)
For our purposes, we define a system as ‘a functional unit that consists of two or more physical parts that need
to be assembled at the location where the system is used’.

WHERE:
The functional unit draws a boundary between the system and the environment or other systems.

1st Systems project approved

November 2018
ExCo Workshop in Sweden

A part is a single, identifiable piece that contributes to the function of the system and which needs to
be assembled at the location. For example, a hydraulic pump, an electric motor, a variable speed drive
and water pipes are parts of a water pump system.
A system is assembled by connecting the parts together on location and is typically undertaken by a
professional actor. Systems and products must also be installed, i.e. connected to another system in the
environment such as an energy grid or a piping system.

May 2018
ExCo Workshop in Switzerland

April 2018
Preparation of discussion document

For many, the idea of extending product policies into systems is seen as too
difficult. But 4E believes that it is worth further investigation given the scale of
potential energy savings that are available. What we have been trying to do is to
pool our expertise to better understand the different characteristics of systems
and which might be most suited to regulation. At the same time, we are
identifying the barriers and showing 4E Members how these might be overcome.
Hans-Paul Siderius, Netherlands Enterprise Agency, The Netherlands
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Overview of 4E Structure
and Activities

Key Findings EES&L Report

2-3x

Appliance standards and labelling are highly effective policy
programmes, already saving consumers billions of dollars and
avoiding Giga tonnes of CO2 emissions, each year.

Rate of efficiency improvement
in new major appliances, over
and above the underlying rate
of technology improvement

The following information is based on global evidence from countries with energy efficiency standards
and labelling (EES&L) programmes published by 4E and the International Energy Agency in “Achievements
of Energy Efficiency Appliance and Equipment Standards and Labelling Programmes”.

-15%
Reduction in total current
electricity consumption each year
by programmes that have been
operating the longest

There is substantial evidence that
with sustained support from
governments, EES&L programmes
could deliver even more by expanding
the scope of programmes to cover more
products and by increasing the levels
of ambition in policy settings.

18

Reduction in stock energy
consumption by individual
appliances with longest
running programmes

3,500 TWh

1,580 TWh
total 2018 savings in
annual electricity in
the 9 economies with
available data

-30%

Equivalent to the total
electricity generation
of wind and solar
energy in those 9
economies in 2018

estimated total annual savings
potential in 2020 if all countries
had implemented
best practice EES&L
programmes

Equivalent to
halving China’s
current total
electricity
consumption

-2% to -3%

Drop in annual average purchase
price of efficient appliances
over medium to long term

0.7 Gt CO2
emissions
avoided annual ghg
emissions in the
US, EU & China

Equivalent
to the total
energy-related
emissions of
Germany

-$320
$1 million

Direct jobs per year generated
by EU EES&L programmes

-3% to -4%

Annual reduction in water consumption
rates for dishwashers and clothes
washers in the EU, Australia and
Canada, over the last 20 years

-8,000
billion litres

Reduction in
average US annual
household fuel bill
due to EES&L
programmes

Reduced water consumption in
the US & EU from EES&L measures
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Overview of 4E
Structure and Activities

Co-ordination with IEA
and other organisations



Contribution to Cross-TCP article on Net Zero Buildings (Dec 2021)



J oint webinar with the Users TCP: ‘Are We Getting the Best Out of Smart Home Technologies?
The Role of Usability’ (October 2021)



 articipation and presentation to IEA EUWP Integrated Electricity System Coordination Group workshop:
P
‘Digitalisation and decentralization: How to unleash the full potential of this synergy?’ (Sept 2021)

As one of 38 Technology Collaboration Programmes established
under the framework of the International Energy Agency (IEA),
4E has a particularly close relationship with the IEA Secretariat.



Liaison with Users TCP and IEA on cross-TCP project on digitalisation (May-Sept 2021)



Participation in the IEA Building Coordination Group meetings (Jan 2021)



 ngoing liaison in 2021 with the Heat Pump Technology TCP
O
on ‘4E Test Methods for Air Conditioner & Heat Pump Project’

Some examples of collaborative activities in 2021 include:

4E and Industry
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4E also regularly liaises with other Technology Collaboration Programmes

Joint publication with IEA Secretariat: ‘Achievements of
Energy Efficient Standards and Labelling Programmes,
2021 update’. To assist in the development of support for
energy efficiency initiatives under COP26



Attendance at TCP Chairs meeting (Oct 2021)



Major contribution and review of ‘Energy Efficiency 2021’
publication (July-Nov 2021)



Joint webinar with IEA Secretariat on ‘Total Energy
Model’ with over 300 attendees from governments
and industry (April 2021)



Contribution to IEA Tracking Clean Energy Progress
(TCEP) report (April 2021)



4E also provides regular progress reports to IEA member
governments. The IEA’s Energy Efficiency Division
provides a report to each meeting of the 4E Executive
Committee and it often participates in discussions
at these meetings

The findings from the
study are important as
they provide evidence that
standards and labelling
are highly effective policy
instruments that bring
benefits to consumers as
well as lower emissions and
lower energy demand.

4E has extensive contact with a variety of industry organisations and companies. We run regular workshops to gain
industry input to 4E’s work. These tend to focus on private sector companies related to our workstreams, such as
suppliers of motor systems, solid state lighting, power electronics, ICT equipment and air conditioning. During 2021
all of these have been online, drawing hundreds of participants from all over the globe.
Depending on the topic, we may also seek industry comments on our published materials or conduct formal
consultation processes.
4E Members also participate in many formal standardization processes, contributing to the results of work undertaken
by 4E, which has often been commissioned specially to inform standards development.

Brian Motherway
Head of Energy Efficiency, IEA
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Annex Achievements
in 2021
In the (Net Zero by 2050) scenario,
the world becomes one-third
more energy-efficient, with
primary energy intensity falling
by 35%, equivalent to an annual
improvement of 4% per year to
2030. To deliver this result, a
massive and unprecedented
transition towards greater energy
efficiency in buildings, transport
and industry is needed.
IEA Energy Efficiency 2021

22
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Annexes Achievements in 2021

Major Achievements During 2021
The outcomes of the work undertaken by EMSA in 2021 underline the catalyst role that EMSA plays both in the
field of international standardisation as well as being an organisation that highlights the most relevant issues.

Electric Motor Systems
Annex (EMSA)
EMSA provides policy guidance to members and other
governments aimed at improving the energy efficiency of electric
motor driven systems, delivering energy savings in their markets.
EMSA’s activities include:


Contributing to aligned and coordinated global
standards for testing and efficiency classification, ready
for use by regulators, manufacturers and end users



Collecting best policy practices and providing
guidance in the development and implementation of
regulations and voluntary programs



Developing resources and interactive software



Providing updates on the latest policy and technology
developments in electric motor systems.

EMSA works within a global network of representatives
from industry, research, academia and government to
provide a platform for in-depth technical and policy
exchange between members and is a partner for
collaborative projects.
EMSA brings together government regulators with national
experts in standardisation committees and other experts to
optimise the efficiency of motor systems, leading to lower
energy use and lifecycle costs, and reduced certification costs. The unique collaborative effort to coordinate
and align activities on ISO and IEC standards benefits 4E Members, other governments and international nongovernmental organisations who seek EMSA’s expert input.

24



T he establishment of the Joint Advisory Group JAG22 ‘Optimized Energy and Power Consumption of Electric
Driven Machine Units’ to coordinate IEC and ISO standards for the different components of an electric motor
system is a major milestone for EMSA in 2021.
T his represents an important step in energy efficiency standardisation, enabling direct cooperation and
coordination by the responsible technical committees covering the individual components of a motor system,
with a focus on improving the overall system efficiency. JAG22 is the result of two years of work by the EMSA
project: Coordination and Alignment of IEC and ISO Standards for Energy Efficient Electric Motor Driven
Systems (CAISEMS).



 hase 2 of the joint EMSA/IEC
P
International Round Robin for Converter
Losses was successfully concluded
in 2021, delivering important results
that influenced the revision of the IEC
61800-9-2 standard.
L aunched in 2017, this project organised
by EMSA aimed to secure a reliable
testing method with high accuracy and
repeatability for converter losses, and
to provide independent data on the
reference losses and efficiency classes
of converters. To do this, 8 laboratories
performed a total of 172 tests on 52
Test set up with converter, converter-fed motor, load motor and
different converters. Four EMSA
measuring instrument
Member countries provided funding
for independent testing laboratories in Australia, Denmark, Switzerland and USA.



In 2021 EMSA concluded a survey on Digitalisation in Electric Motor Driven Systems. Following publication of
the report, a workshop with experts identified the key challenges in the digitalisation of motor systems. As a
direct result, EMSA intends to further research the human skills needed for the digitalisation of electric motor
systems within industrial factories.



T he latest update of the Motor Systems Tool includes the AMCA loss model for motor, converter and
transmissions (ANSI/AMCA 207-17). Since its publication in 2011, the Motor Systems Tool has been continuously
updated to include the latest developments, both in terms of standards and technology. It has been
acknowledged as the only independent, publicly available international software tool for motor systems
optimisation. Several organisations are now considering referencing the Tool in national regulations and
international standards.

EMSA’s work to improve the testing standards for motor system components such as converters enables
engineers and regulators to assess their efficiency. They pave the way for a market with a growing number of
efficient components and systems.

Annex Participants

The rapid growth of digital applications in motor systems promises both extra energy savings and a growth of
the energy use by the digital infrastructure. EMSA research assists policy makers in defining strategies that bring
forward the savings potential in different market sectors and applications.

Australia // Austria // Denmark // European Commission // the Netherlands
New Zealand // Sweden // Switzerland // USA
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Major Achievements During 2021

Annexes Achievements in 2021



Solid State Lighting
(SSL) Annex
The SSL Annex Members continue to actively engage with each
other and exchange research and analysis to support SSL policies
and programmes aimed at reducing the 16.5% of global electricity
currently consumed by lighting.
Now in our 12th year, the workplan sets out an ambitious
agenda which spans four critical areas of cooperation:
1. SSL product quality and performance;
2. SSL testing, metrics and standards;
3. Public health, productivity and
environmental impacts; and
4. Smart lighting, digitalisation and connectivity.
The SSL Annex covers all key areas related to
SSL technologies: regulation, advice and market
enforcement. The work complements academic
research, international standardisation and R&D work
in industry, since it is policy-driven with a focus on
how to best implement policy and standards.
As the global marketplace for lighting products
grows, a key focus area for the Annex is to develop

the quality of existing test standards for lighting
metrics and improve the capacity of laboratories
to implement these standards. This work answers
critical questions, such as whether the published
test standards are clear and adequate for
accurate, repeatable and reproduceable
measurement at laboratories around the world,
leading to better quality testing at lower cost to
laboratories and governments.
Many of these activities are beyond the resources
of individual governments who also benefit from
the information exchange and knowledge transfer
that are integral to the SSL Annex’s work.
This informs the current regulatory processes
in several countries, as well as for international
standardisation work in which several Member
governments are engaged.

As the global marketplace for lighting products grows, a key
focus area for the Annex is to develop the quality of existing
test standards for lighting metrics and improve the capacity
of laboratories to implement these standards.

T he Final Report of the 2017 Interlaboratory comparison for goniophotometers was published in 2021.
Webinars to present the report findings will be held in 2022.
Being able to trust the measured values reported on the packaging for LED lamps and luminaires is essential
for a smooth-running market. The interlaboratory comparison for goniophotometers, the largest ever
conducted anywhere in the world, brought together participating laboratories from 18 countries to compare
and calibrate to one consistent, accurate set of values.



T he Final Report of a literature review into the lifetime testing of SSL products was published in June 2021.
Media coverage of this report was carried in the Wall Street Journal and LEDs Magazine.



T emporal Light Modulation – Health Effects on People: A detailed correspondence letter responding to
industry positions on temporal light modulation (commonly referred to as “flicker”) was published in Lighting
Research & Technology in 2021.
Our research on health and life-time aspects of lighting is aimed at ensuring that efficiency improvements
don’t come at the expense of health or other aspects important to consumers or which could lead to public
and policy backlashes. Similarly, the SSL Annex’s tracking of “smart” features in lighting is intended to
understand their impact on energy efficiency.



S SL tiered product quality and performance recommendations were finalised in December 2021. These are futureoriented to take expected performance developments into account, including comparing the recommended
performance levels against a number of global product databases in late 2021. These will be published in 2022.
The SSL Annex’s product quality and performance recommendations are intended to offer policy-makers and
programme managers a complete set of tiered and harmonised model specifications that can be used for
regulations, programme requirements and procurement criteria. These updated specifications will lower the
barriers to entry for organisations and governments that want to promote energy efficient quality lighting,
while also facilitating global regulatory harmonisation.
Rated voltage,
Power, CCT

Characteristics

Designation Type

Size

ART-1:
Narrow-beam lamp

MR-16
50mmФ x 45mm

12 V Dc
7.5 W
2700 K

Narrow beam
(≈12˚ beam angle)

ART-2:
Planar luminaire

615mm x 615mm
x 15mm

220 V AC, 60 Hz
40 W
5700 K

Broad (near
Lambertian
distribution)

ART-13:
Batten luminaire

625mm x
56mm x 85mm
diffuse cover

220 V AC, 60 Hz
20 W
4000 K

Narrow beam
(≈12˚ beam angle)

ART-4:
Street lighting
luminaire

500mm x
251mm x 105mm
5.5kg

220 V AC, 60 Hz
30 W*
4000 K

Assymetric beam
emission pattern;
low power factor

Table 1: Table illustrating the products tested in IC 2017, covering common consumer and professional LED product categories.

Annex Participants
Australia // Canada // Denmark // France // South Korea
Sweden // United Kingdom

26

4E 2021 Annual Report

27

Major Achievements During 2021

Annexes Achievements in 2021



The Electronic Devices and
Networks Annex (EDNA)

This unique online tool shows the total future energy
use of connected devices and estimates the expected
impacts of various policy settings for devices, data
transmission networks and data centres.


 lso published an exciting first in the area of
A
connected device energy use. It covers the energy
used by connected devices to communicate and
stream media, as well as by the data transmission
networks upstream of the devices, and the data
centres to which they are ultimately connected.



 DNA joined forces with the User-Centred Energy
E
Systems TCP to study the ‘usability’ of connected
devices in 2021. This investigated the extent to
which energy efficiency and demand flexibility
services are not being realised because the setup
and operation of some smart devices are
insufficiently user-friendly.

The overall efficiency of the electricity system can be greatly
improved by deploying ‘energy smart digital devices’.
By way of their connectivity and intelligence,
such devices are able to participate in
intelligent efficiency ecosystems which
reduce customers’ energy use, as well as
providing demand flexibility to the power
grid. Demand flexibility helps to support the
variable nature of the energy supplied by
renewable energy sources such as wind and
solar.

In 2021 EDNA launched the Total Energy Model, an
interactive global model of the ‘total energy’ used by
connected devices.

EDNA provides guidance to its 14 Member
countries as they develop policies to
encourage energy smart digital devices
- policies which address the multiple
barriers that these devices face. EDNA is
also heavily focussed on minimising the
additional energy that these devices use
to communicate, as well as the energy
used by communications infrastructure
upstream of the devices themselves - in data
transmission networks and data centres.
EDNA is uniquely positioned to affect
change in these areas, as its Members
are government policy makers who are
committed to collaborating in order to share
knowledge and reduce costs. EDNA also
works closely with other organisations such
as the IEA, the Connected Devices Alliance,
the Users TCP and the newly-formed Energy
Efficiency Hub. With these partners EDNA
has undertaken task collaborations and
discussions, as well as held joint public
webinars in order to disseminate our work.

28



In 2021 EDNA produced a wide range of policy guidance for its
members. Device-focused topics ranged from harnessing the
energy benefits of the internet of things, retrofitting ‘dumb’ devices
with connectivity, and developing energy policy considerations for
small network equipment such as modems and routers.



T he EDNA report on Data Centre and Server Idle Coefficients
published in 2021 won the Data Centre World award for its special
contribution to improving energy efficiency.



In 2021 EDNA launched a range of new tasks, covering topics such
as data centre energy metrics, device interoperability, emerging
battery technologies and mobile device energy use.

Annex Participants
Australia // Austria // Canada // Denmark // European Commission
France // Japan // Korea (Republic of) // the Netherlands // New Zealand
Sweden // Switzerland // UK // USA
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Annexes Achievements in 2021

The Power Electronic
Conversion Technology
Annex (PECTA)

Major Achievements During 2021


 uring 2021, in its developmental phase, PECTA has continued to advance the understanding of WBG
D
technology and identify the barriers to uptake, enabling it to better focus on key activities to undertake
once the implementation phase is reached.



 ompletion of initial lifecycle assessment (LCA) of WBG components focusing on the energy consumption
C
during the manufacturing process for silicon carbide (SiC) semiconductors. This was largely based on
interviews with PECTA’s industry members and has been positively received by internal and external
partners and stakeholders.



 rowing visibility of PECTA within the power electronics industry, through the PECTA website as well as
G
from various consultations, presentations at key events and selected publications.

PECTA engages with research, government and industry
stakeholders worldwide to monitor development and assess
the benefits of utilising Wide Band Gap (WBG) technology, as a
foundation for government policy measures.

Globally nearly 100TWh
per year could be saved
through the application
of new WBG technology
for data centres, electric
vehicles, laptops, mobile
phones, and renewable
energy generation.

Power electronics are used to convert the voltage and waveshape of electricity spanning the milliwatt scale up
to gigawatts. Wide Band Gap (WBG) technology has the potential to provide a paradigm shift in performance
and energy efficiency over the well-established and mature silicon-based power technologies currently in use.
Globally nearly 100TWh per year could be saved through the application of new WBG technology for data
centres, electric vehicles, laptops, mobile phones, and renewable energy generation. This is equivalent to the
total annual electricity consumption of the Netherlands. Substantial additional energy savings could also come
from employing WBG technology in motor driven systems.
PECTA is a unique initiative, serving as an independent knowledge exchange platform for policy makers and experts.
It explores the efficiency potential of integrating existing and emerging WBG technology within different sectors.
PECTA is one of the very first initiatives exploring the potential for adopting WBG technology in detail, focusing
on end-use equipment.

Annex Participants
Austria // Denmark // Sweden // Switzerland

Annex Observers
Australia // China // the Netherlands // USA
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4E Outreach and
Communication

2
59

7

20

14
2019-2020

32

8

18

1

1
7

Other

3

Promotional Materials

4

11

Software Tools

6

Workshops

7

Presentations

Newsletters

Policy Briefs

19

Scientific/policy exchanges

Reports

4E uses a wide range of channels to reach its target
audience, including technical reports, webinars,
workshops, 2-page policy briefs, and newsletters.

0
1

2021
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4E Group
Finances

In 2021, the total cost of 4E activities is estimated to be
approximately €2 million.
4E activities are made possible through the
contributions of member countries: taking the form
of annual fees and substantial in-kind work by national
experts. In 2021, the annual fees of the 15 Members
funded approximately half of the total expenditure.

The large majority of funding is
directed towards our research
activities. Approximately 15% of funds
were used for communication, while only
7% were spent on administration and
financial management, the same as in
the previous year.

In-kind
contributions

53%

Cash
contributions

47%

Administration

Communication
& Outreach

7%

15%

Research

€

78%

4E membership fees, 2021
Annex membership fees are set according to the agreed annual work programme and therefore may
vary from year to year. However, the membership fees have not altered since 2016 and are considered
by existing Members to represent excellent value for money.
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Executive Committee

€20,000

Electric Motor Systems Annex (EMSA)

€15,000

Solid State Lighting Annex (SSL)

€22,000

Electronic Devices And Networks Annex (EDNA)

€15,000

Power Electronic Conversion Technology Annex (PECTA)

€20,000

4E
4E2020
2021 Annual Report
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Attachments
Importantly, inefficient appliances
are still being sold in many unregulated
markets. This indicates that
governments could be using minimum
energy performance standards (MEPS)
and energy labelling more widely, as
they are critical policy tools that have
been proven to raise the efficiency of a
range of appliances in various markets.
IEA (2021), Appliances and Equipment, IEA, Paris
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Attachments

Attachment 1: 4E Executive Committee Delegates*
Contracting Party

Nomination

Name & Details

Contracting Party

Nomination

Name & Details

Australia

Primary

Ms Melissa Cotterill (from 7 May 2021)
Manager, GEMS Policy & Legislation
Department of Industry, Science, Energy and Resources

Republic of Korea

Primary

Mr Sung-Wan Kim (from 28 April 2021)
Korea Energy Agency

Alternate

Alternate

Ms Leonie Wilson (from 7 May 2021)
Assistant Manager, GEMS Policy & Legislation
Department of Industry, Science, Energy and Resources

Mr Ha-Lim Lee (from 28 April 2021)
Korea Energy Agency

Primary

Mr Hans-Paul Siderius (Vice-Chair)
Senior Expert
Netherlands Enterprise Agency

Alternate

Mr Justin Rosing
Ministry of Economic Affairs

Primary

Mr Brian Fitzgerald
Standards and Regulations
Energy Efficiency and Conservation Authority (EECA)

Alternate

TBA

Primary

Dr Peter Bennich
Policy Officer, Energy Efficiency Department
The Swedish Energy Agency, Testlab

Alternate

Mr Carlos Lopes
Coordinator for Ecodesign and Energy Labelling
The Swedish Energy Agency, Testlab

Primary

Dr Michael Moser
Scientific Advisor, Energy Research Section
Swiss Federal Office of Energy (SFOE)

Alternates

Mr Roland Brüniger
R. Brüniger AG
Consultant, Swiss Federal Office of Energy (SFOE)

Austria

Canada

China

Denmark

European
Commission

France

Japan

38

Primary

Netherlands

Dr Adriana Diaz
Ecodesign Company GmbH
Engineering and Management Consultancy

Alternate

Mr Michael Hübner
Federal Ministry for Transport, Innovation and Technology

Primary

Mr Jamie Hulan (4E Chair)
Director, Equipment Division
Office of Energy Efficiency, Natural Resources Canada

Alternate

Ms Kimberly Curran
Chief, Standards Development,
Office of Energy Efficiency, Natural Resources Canada

Primary

Mr Lin Ling
Director of Resource and Environment
China National Institute of Standardization

Alternate

Mr Liu Meng
Associate Researcher
China National Institute of Standardization

Primary

Mr Thore Stenfeldt
Advisor
Danish Energy Agency

Alternate

Mr Jakob Wulff Anderson
Advisor
Danish Energy Agency

Primary

Mr Niels Ladefoged
Directorate-General for Energy
European Commission

Alternate

Mr Ronald Piers de Raveschoot
Directorate-General for Energy
European Commission

Primary

Prof. Georges Zissis
Head of Light & Matter Research Group
Universite Toulouse III/LAPLACE

Alternate

Ms Therese Kreitz
Responsible for International Affairs
ADEME

Primary

Mr Mitsuru Hara (from 16 September 2021)
Director General, Head of First Technology Development Group,
Energy Conservation Technology Department, NEDO

Alternate

Mr Soshi Hashimoto (from 16 September 2021)
First Technology Development Group, Energy Conservation
Technology Department, NEDO

New Zealand

Sweden

Switzerland

Dr Paul Stadler (from 1 July 2021)
Appliances and Competitive Tenders Section
Swiss Federal Office of Energy (SFOE)

United Kingdom

USA

Primary

Mr Sam Balch
Deputy Director, Home and Local Energy
Department for Business, Energy and Industrial Strategy

Alternate

Ms Laura Gritt (from 5 July 2021)
Senior Policy Advisor, Energy-related Products Team
Department for Business, Energy and Industrial Strategy

Primary

Mr Jeremy Dommu
Electronic Products Manager
Building Technologies Office, US Department of Energy

Alternate

Mr John Cymbalsky
Building Technologies Office
US Department of Energy

* As at December 2021
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Attachments

Attachment 2: All 4E publications, 2021

Attachment 3: 4E workshops and presentations, 2021

Date

Source

Title

Date

Source

Title

Location

January

EMSA

CAISEMS - project brief, Coordination & Alignment of IEC and ISO Standards for
Energy Efficient Electric Motor Driven Systems

March

PECTA

WBG Power Center Seminar: 4E/PECTA activities

Online

SSL

The effects of temporal light modulation, Lighting Research & Technology Journal

April

EDNA

Webinar - Total Energy Model

Online

PECTA

Switching Elements of the Thrifty Variety (German)

4E

4E PEET Methodology Report 2018-19
4E PEET Efficiency Trends Report 2018-19
4E PEET Changes in MEPS & Test Methods 2018-19

February

EDNA

Presentation to ADEME - Network Zero Devices

May

EMSA

Workshop on digitalisation in electric motor driven systems

Online

September

EMSA

International Motors Workshop hosted by ECI

Online

October

EMSA

Kick off meeting IEC & ISO JAG 22 - Optimized Energy and Power Consumption
of Electric Driven Machine Units [e.g. pump, fan, compressor]

EDNA

Webinar - Are We Getting the Best Out of Smart Home Technologies?
The Role of Usability.

EMSA

Motor Summit Switzerland 2021

Online

ACEE webinar - Energy efficiency standards for improving and optimising the ener-

Online

CIGRE 2021

Online

Total Energy Model - Interactive Online Model
Addendum Report for the Total Energy Model
Harnessing IoT for Energy Benefits

November

Retrofitting Connectivity for Energy Benefits

March

EMSA

Report on the EMSA Survey on digitalisation in electric motor driven systems

PECTA

EMSA Newsletter*

April
June
July

4E

4E 2020 Annual Report

EDNA

Network Connections Newsletter

4E

AC/HP Test Methods 2.0 – Phase 2 Findings Summary

SSL

Literature Summary of Lifetime Testing of Light Emitting Diodes and LED Products

EDNA

Small Network Equipment: Considerations for Energy Efficiency Policy

4E

Achievements of Energy Efficiency Appliance and Equipment Standards and Labelling
Programmes: 2021 SUMMARY Report
Achievements of Energy Efficiency Appliance and Equipment Standards and Labelling
Programmes: 2021 FULL Report

EMSA

EMSA Newsflash
New version of the Motor Systems Tool includes loss models for motors, drives & transmissions

EDNA

Policy Brief – Policy Guidance for Energy Smart Digital Devices
Policy Brief – Roadmap for Consumer Devices to Participate in Demand Flexibility
Policy Brief – Energy Applications within IoT and Digitalisation Strategies
Data Centre and Server ‘Idle Coefficients’

October

EDNA

Are We Getting the Best Out of Smart Home Technologies? The Role of Usability

November

PECTA

A “life cycle thinking” approach to assess differences in the energy use of SiC vs. Si power
semiconductors for e.nova 2021 Conference: Green Deal, Energy - Building - Environment

EMSA

EMSA Newsflash
Policy Brief: Digitalisation in electric motor driven systems

December

4E

Controls Validation Method for Variable Speed Air Conditioners and Heat Pumps

SSL

IC 2017 Interlaboratory Comparison, Final Report

* Published in English, Chinese, Japanese and Spanish
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Attachment 4: Electric Motor Systems (EMSA)
2021 Record of Activities & Delegates
Record of Activities

Annex Country Delegates
Date

Intended Audience

Location

Publications in 2021

Country

Name

Organisation

Australia

Sarah Abernethy
Adam Kloppenburg

Department of Industry, Science, Energy and Resources

Austria

Konstantin Kulterer

Austrian Energy Agency

CAISEMS - project brief, Coordination & Alignment of IEC and ISO January
Standards for Energy Efficient Electric Motor Driven Systems

Public

Report on the EMSA Survey on digitalisation in electric motor
driven systems

March

Public

Denmark

Daniel Benner
Sandie B. Nielsen

Danish Energy Agency
DTI

EMSA Newsletter*

March

Public

European Commission

European Commission, DG Energy

EMSA Newsflash

September

Public

Ronald Piers de Raveschoot
Georgios Takoudis

New version of the Motor Systems Tool includes loss models for
motors, drives & transmissions

September

Public

Netherlands

Frank Hartkamp
Hans-Paul Siderius

Netherlands Enterprise Agency

EMSA Newsflash

November

Public

New Zealand

Brian Fitzgerald
Allen Davison

Energy Efficiency & Conservation Authority

Policy Brief: Digitalisation in electric motor driven systems

November

Public

Sweden

Glenn Widerström
Maja Dahlgren

Swedish Energy Agency

Workshop on digitalisation in electric motor driven systems

May

Invited experts

Online

Switzerland

Roland Brüniger

Swiss Federal Office of Energy

International Motors Workshop hosted by ECI

September

Public

Online

USA

Jeremy Dommu
Sanaee Iyama

US Department of Energy
LBNL

Kick off meeting IEC & ISO JAG 22 - Optimized Energy and Power
Consumption of Electric Driven Machine Units [e.g. pump, fan,
compressor]

October

Invited experts

Online

ANNEX CHAIR

Motor Summit Switzerland 2021

November

Public

Online/Zurich

Roland Brüniger
Swiss Federal Office of Energy
c/o R. Brüniger AG, Engineering & Consulting
Switzerland
E: roland.brueniger@r-brueniger-ag.ch

ACEE webinar - Energy efficiency standards for improving and
optimising the energy consumption of electric driven machine units

November

Public

Online

ANNEX VICE CHAIR

Frank Hartkamp
Netherlands Enterprise Agency
The Netherlands
E: frank.hartkamp@rvo.nl

OPERATING AGENT

Maarten van Werkhoven
TPA advisors
The Netherlands
E: mvanwerkhoven@tpabv.nl

EMSA COORDINATOR

Rita Werle
Impact Energy Inc.
Switzerland
E: rita.werle@impact-energy.ch

External Workshops & Conferences in 2021

Management/Experts Meetings in 2021
25th Annex management meeting

April

Online

26th Annex management meeting

November

Online

External Workshops & Conferences Planned for 2022
International conference on Energy Efficiency in Electric Motor
Driven Systems

May

Public

Workshop on air compressor testing (TBC.)

May

Invited experts

Fan 2022

June

Public

Stuttgart,
Germany
Stuttgart,
Germany
Senlis, France

Management/Experts Meetings Planned for 2022
27th Annex meeting

May

Stuttgart

28th Annex meeting

TBD

TBD

* Published in English, Chinese, Japanese and Spanish
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Attachment 5: Solid State Lighting (SSL)
2021 Record of Activities & Delegates
Record of Activities

Annex Country Delegates
Date

Intended Audience

Location

Publications in 2021
The effects of temporal light modulation, Lighting Research &
Technology Journal

January

Scientific community, standardisation bodies,
regulators and testing facilities

Literature Summary of Lifetime Testing of Light Emitting
Diodes and LED Products

June

Scientific community, standardisation bodies,
regulators and testing facilities

IC 2017 Interlaboratory Comparison, Final Report

December

Scientific community, standardisation bodies,
regulators and testing facilities

Management/Experts Meetings in 2021
Annex management meeting

March

Online

22nd Experts Meeting

April - May

Online

23rd Experts Meeting

October November

Online

Annex management meeting

November

Online

Country

Name

Organisation

Australia

David Boughey

Department of Industry, Science, Energy and Resources

Canada

Jamie Hulan

Natural Resources Canada

Denmark

Casper Kofod

Energy Piano

France

Georges Zissis

University of Toulouse – LAPLACE lab

Korea

Ji-eun Choi

Korea Energy Agency

Sweden

Peter Bennich

Swedish Energy Agency

United Kingdom

Georgina Robinson

Department for Business, Energy & Industrial Strategy

ANNEX CHAIR

Georges Zissis
Toulouse 3 University
France
E: georges.zissis@laplace.univ-tlse.fr

ANNEX VICE CHAIR

David Boughey
Department of Industry, Science, Energy and Resources
Australia
E: David.Boughey@industry.gov.au

OPERATING AGENT

Nils Borg
Borg & Co
Sweden
E: nils@borgco.se

OPERATING AGENT
SUPPORT

Michael Scholand
M2S2 Energy Ltd
United Kingdom
E: mscholand@m2s2energy.com

External Workshops & Conferences Planned for 2022

44

Webinar presenting Final Report of Interlaboratory
Comparison
2017 on Goniophotometers

January

Public information: Standardisation
organisations, lighting metrologists, test
laboratories, policy makers

Webinar; two
time zones

Webinar presenting Lifetime Testing Literature Review and
Recommendations

April

Public information: Standardisation
Webinar; two
organisations, test laboratories, policy makers time zones

Webinar presenting Smart Lighting Standby Study
and Recommended Limits

September Public information: Standardisation
Webinar; two
organisations, test laboratories, policy makers time zones

Webinar presenting Life Cycle Assessment of LED Lamps

December

Public information: Standardisation
Webinar; two
organisations, test laboratories, policy makers time zones
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Attachment 6: Electronic Devices and Networks Annex (EDNA)
2021 Record of Activities & Delegates
Record of Activities

Annex Country Delegates
Date

Intended Audience

Location

Publications in 2021

Country

Name

Organisation

Australia

Melissa Cotterill

Dept of Industry, Science, Energy and Resources

Total Energy Model - Interactive Online Model

February

Public

Austria

Adriana Diaz

EcoDesign Company

Addendum Report for the Total Energy Model

February

Public

Canada

Kimberly Curran

Natural Resources Canada

Harnessing IoT for Energy Benefits

February

Public

Denmark

Thore Stenfeldt

Danish Energy Agency

Retrofitting Connectivity for Energy Benefits

February

Public

European Commission

Georgios Takoudis

European Commission, DG ENER

Network Connections Newsletter

April

Public

France

Bruno Lafitte

ADEME

Small Network Equipment: Considerations for Energy Efficiency Policy

July

Public

Japan

Mitsuru Hara

NEDO

Policy Brief – Policy Guidance for Energy Smart Digital Devices

September

Public

Korea

Jeon Kwan Taek

Korea Energy Agency

Policy Brief – Roadmap for Consumer Devices to Participate in
Demand Flexibility

September

Public

Netherlands

Hans-Paul Siderius

Netherlands Enterprise Agency
EECA

September

Public

New Zealand

Brian Fitzgerald

Policy Brief – Energy Applications within IoT and Digitalisation Strategies

Swedish Energy Agency

September

Public

Sweden

Peter Bennich

Data Centre and Server ‘Idle Coefficients’
Are We Getting the Best Out of Smart Home Technologies? The Role of
Usability

October

Public

Switzerland

Roland Bruniger

Swiss Federal Office of Energy

UK

Suleiman Faruqi

Dept for Business, Energy and Industrial Strategy

USA

Jeremy Dommu

Dept of Energy

ANNEX CHAIR

Jeremy Dommu
Department of Energy
USA
E: jeremy.dommu@ee.doe.gov

OPERATING AGENT

Steven Beletich
Beletich Associates
Australia
E: steve@beletich.com.au

External Workshops & Conferences in 2021
Webinar - Total Energy Model

April

Public

Online

Presentation to ADEME - Network Zero Devices

April

Restricted to invitees

Online

Webinar - Are We Getting the Best Out of Smart Home Technologies? The
Role of Usability.

October

Public

Online

Management/Experts Meetings in 2021
15th Annex management meeting

April

EDNA Members

Online

16th Annex management meeting

November

EDNA Members

Online

April

Public

Online

17th management meeting

May

EDNA Members

Online

18th management meeting

November

EDNA Members

USA

External Workshops & Conferences Planned for 2022
Webinar - Blockchain Energy Consumption

Management/Experts Meetings Planned for 2022
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Attachment 7: Power Electronic Conversion Technology Annex (PECTA)
2021 Record of Activities & Delegates
Record of Activities

Record of Activities
Date

Intended Audience

Location

Date

Intended Audience

Location

External Workshops & Conferences Planned for 2022

Publications in 2021
Switching Elements of the Thrifty Variety (German)

January

Public

CIGRE Vienna

June

Public

Austria

A “life cycle thinking” approach to assess differences in the energy use of
SiC vs. Si power semiconductors for e.nova 2021 Conference: Green Deal,
Energy - Building - Environment

November

Public

eNOVA 2022

November

Public

Austria

New Power Electronics Technologies for Future Power Systems

November

Public

Periodical Management Committee (MC) meeting

Starting January

PECTA Members

Online

Taskleader Workshop

January

PECTA Members and experts

Online

WBG Power Center Seminar: IEA/PECTA activities

March

Public

Online

Expert Workshop

April

PECTA Members and experts

Online

CIGRE 2021

November

Public

Online

Annex Meeting

November

13th Annex management meeting

January

PECTA Members

Online

14th Annex management meeting

March

PECTA Members

Online

15th Annex management meeting

April

PECTA Members

Online

PECTA Workshop

April

PECTA Members and experts Online

16th Annex management meeting

May

PECTA Members

Online

17th Annex management meeting

June

PECTA Members

Online

18th Annex management meeting

July

PECTA Members

Online

19th Annex management meeting

September PECTA Members

Online

20th Annex management meeting

October

PECTA Members

Online

Austrian National PECTA/EMSA/SSL Expert Meeting

October

PECTA Members and experts Online

21st Annex management meeting

November

PECTA Members

Online

22nd Annex management meeting

December

PECTA Members

Online

Management/Experts Meetings Planned for 2022

External Workshops & Conferences in 2021

TBD

Management/Experts Meetings in 2021
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Annex Country Delegates
Country

Name

Organisation

Austria

Adriana Díaz

ECODESIGN company GmbH

Denmark

Jakob Wulff Andersen

Danish Energy Agency

Sweden

Peter Bennich

Swedish Energy Agency

Switzerland

Roland Brüniger

Swiss Federal Office of Energy

ANNEX CHAIR

Roland Brüniger
Swiss Federal Office of Energy
Switzerland
E: roland.brueniger@r-brueniger-ag.ch

OPERATING AGENT

Markus Makoschitz
AIT Austrian Institute of Technology GmbH
Austria
E: markus.makoschitz@ait.ac.at
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About the IEA
The TCPs are organised under the
auspices of the International Energy
Agency (IEA), but the TCPs are
functionally and legally autonomous.

About the
International Energy Agency (IEA)
The IEA is at the heart of global dialogue on energy, providing authoritative
analysis, data, policy recommendations, and real-world solutions to help
countries provide secure and sustainable energy for all.
The IEA was created in 1974 to help co-ordinate a collective response to major
disruptions in the supply of oil. While oil security remains a key aspect of their
work, the IEA has evolved and expanded significantly since its foundation.
Taking an all-fuels, all-technology approach, the IEA advocates policies that
enhance the reliability, affordability and sustainability of energy. It examines
the full spectrum of issues including renewables, oil, gas and coal supply and
demand, energy efficiency, clean energy technologies, electricity systems and
markets, access to energy, demand-side management, and much more.
Since 2015, the IEA has opened its doors to major emerging countries to
expand its global impact, and deepen cooperation in energy security, data
and statistics, energy policy analysis, energy efficiency, and the growing use of
clean energy technologies.

IEA Technology
Collaboration Programmes
The Technology Collaboration Programme supports the work of independent,
international groups of experts that enable governments and industries
from around the world to lead programmes and projects on a wide range of
energy technologies and related issues. The experts in these collaborations
work to advance the research, development and commercialisation of energy
technologies. The scope and strategy of each collaboration is in keeping
with the IEA Shared Goals of energy security, environmental protection and
economic growth, as well as engagement worldwide.
The breadth of the analytical expertise in the Technology Collaboration
Programme is a unique asset to the global transition to a cleaner energy future.
These collaborations involve over 6,000 experts worldwide who represent
nearly 300 public and private organisations located in 55 countries, including
many from IEA Association countries such as China, India and Brazil.
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