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The Efficient, Demand Flexible Networked Appliances Platform of 4E (EDNA) provides analysis and
policy guidance to members and other governments aimed at improving the energy efficiency and
demand flexibility of connected devices and networks. Further information on EDNA is available from:
www.iea-4e.org/edna

About the IEA Implementing Agreement on Energy Efficient End-Use Equipment (4E):

The Technology Collaboration Programme on Energy Efficient End-Use Equipment (4E TCP), has been
supporting governments to co-ordinate effective energy efficiency policies since 2008. Fourteen
countries and one region have joined together under the 4E TCP platform to exchange technical and
policy information focused on increasing the production and trade in efficient end-use equipment.
However, the 4E TCP is more than a forum for sharing information: it pools resources and expertise on
a wide a range of projects designed to meet the policy needs of participating governments. Members
of 4E find this an efficient use of scarce funds which results in outcomes that are far more
comprehensive and authoritative than can be achieved by individual jurisdictions. The 4E TCP is
established under the auspices of the International Energy Agency (IEA) as a functionally and legally
autonomous body.

Current members of 4E TCP are: Australia, Austria, Canada, China, Denmark, European Commission,
France, Japan, Korea, Netherlands, New Zealand, Switzerland, Sweden, United Kingdom and the
United States. The main collaborative research and development platforms under 4E include:

e Electric Motor Systems (EMSA)
e Smart Sustainability in Lighting and Controls (SSLC)
e Efficient, Demand Flexible Networked Appliances (EDNA)

e Power Electronic Conversion Technology (PECTA)

Further information on the 4E TCP is available from: www.iea-4e.org

EDNA has made its best endeavours to ensure the accuracy and reliability of the data used herein,
however makes no warranties as to the accuracy of data herein nor accepts any liability for any action
taken or decision made based on the contents of this report.

The views, conclusions and recommendations are solely those of the authors and do not state or reflect
those of EDNA, the 4E TCP or its member countries. Views, findings and publications of EDNA and the
4E TCP do not necessarily represent the views or policies of the IEA Secretariat or its individual member
countries.

© Copyright IEA 4E Efficient, Demand Flexible Networked Appliances Platform, 2026. All rights
reserved.



Electronic displays — including televisions, computer monitors and digital signage displays — are now
among the most widely used energy-consuming products globally. At the same time, they have
become increasingly complex from a policy and regulatory perspective. Modern displays contain
multiple preset picture settings, adaptive brightness controls, advanced signal processing and
software-driven optimisation features that can substantially alter measured energy performance
during testing.

This summary is based on an internal EDNA report that was commissioned to explore how future
energy efficiency policy frameworks can better reflect real-world display performance while reducing
opportunities for manufacturers to optimise products for testing conditions without delivering genuine
efficiency improvements. Drawing on one of the most comprehensive datasets currently available,
including the California Energy Commission television database covering more than 800 displays, the
report provides a detailed technical and policy assessment of active and non-active mode energy use
across LCD and emissive display technologies.

The core policy challenge identified is balancing two objectives: encouraging meaningful
improvements in energy efficiency while ensuring that policy settings do not unintentionally
encourage poorer picture quality or create loopholes that can be exploited through software-based
settings adjustments. Existing policy approaches in some regions have relied heavily on testing a single
default operating mode, which may not adequately represent the range of conditions under which
displays are actually used.

The report proposes a more comprehensive and future-oriented framework that measures display
performance across multiple operating conditions and picture settings. This approach is intended to
improve policy robustness, create more comparable international methodologies, and provide
governments with a stronger evidence base for minimum energy performance standards (MEPS),
comparative labelling and broader market transformation programmes.

A central concept introduced in the report is the “dimming line” — the relationship between screen
luminance (light output) and power consumption as display brightness changes. For most displays,
luminance and power change together in a broadly linear relationship. This relationship provides a
more complete representation of display energy efficiency than a single power measurement at one
fixed setting.

The report distinguishes between two forms of efficiency assessment. “Absolute efficiency” refers to
the amount of light output delivered per unit of power input at a specific operating point. “Relative
efficiency” compares a display’s performance against a benchmark or reference line representing
typical products of similar size and resolution. These concepts are intended to support different policy



applications, including compliance assessment, comparative labelling and estimation of overall energy
consumption.

The analysis highlights important differences between the two dominant display technologies
currently on the market:

e LCD displays rely on a backlight that is partially blocked by liquid crystal layers and colour
filters. Because much of the light produced by the backlight is intentionally blocked to create
the image, software-controlled picture settings can significantly influence measured
luminance without changing underlying hardware efficiency.

e Emissive displays, such as OLEDs, generate light directly at the sub-pixel level. In these
products, power consumption scales more directly with actual light output, meaning
software settings have much less impact on measured efficiency outcomes.

This distinction is critical because it affects the risk of “gaming” efficiency policies. The report finds that
LCD displays are particularly vulnerable to manipulation through changes to signal-to-light mapping
(SLM), which are most commonly manipulated through the gamma curve. By using flatter gamma
curves, manufacturers can increase measured luminance at the same power level, creating the
appearance of improved efficiency while potentially degrading picture quality. In some cases,
luminance differences of more than 50% were observed between picture settings operating at the
same power input.

The report concludes that this gaming risk is currently one of the most significant unresolved
challenges for display energy policy. Importantly, the same issue is far less relevant for emissive
displays, where changes in signal processing largely move operation along the same dimming line
rather than altering the line itself.

The report recommends a phased and pragmatic policy framework designed to improve measurement
accuracy while remaining feasible for regulators and laboratories to implement. The proposed
framework includes:

e Measuring multiple preset picture settings (PPS) rather than relying solely on a single default
mode.

e Measuring luminance and power simultaneously across multiple brightness settings,
including minimum, mid-range and maximum user brightness levels.

e Developing “reference dimming lines” that can be used to define MEPS thresholds and
comparative efficiency ratings for displays of similar size and resolution.

e Recording additional data on default brightness settings and maximum power operation to
better characterise the full energy-use envelope of products.

The report identifies four distinct purposes for display energy data collection:

1. Compliance determination for MEPS programmes.
2. Comparative efficiency assessment for labelling schemes.



3. Estimation of unit energy consumption under representative use.
4. Estimation of total regional energy consumption for broader policy analysis.

Recognising that these objectives require different levels of precision and testing burden, the report
advocates a modular framework where the same core measurement approach can support multiple
policy functions.

To reduce the risk of gaming in the near term, the report recommends requiring all available preset
picture settings to be taken into account to comply with efficiency requirements rather than allowing
compliance based only on a single selected mode. This approach increases the commercial risk to
manufacturers of implementing highly distorted picture settings solely for regulatory purposes.

Over the longer term, the report outlines two possible pathways for addressing signal-to-light mapping
issues more directly:
e Establishing prescribed picture settings with verified transfer functions suitable for efficiency
testing.
e Developing camera-based verification systems capable of measuring signal-to-light mapping
behaviour directly during testing.

The report notes that recent advances in camera-based measurement systems, including methods
being incorporated into IEC 62087-3 Edition 3, could eventually support more robust verification of
picture quality-related parameters. However, further research and validation are still required before
these methods can be implemented reliably in regulation.

The analysis also stresses that non-active modes — including standby and network-connected non-
active modes — remain important components of overall display energy use. While substantial
progress has already been made in reducing standby power in many markets, the increasing
connectivity and functionality of displays means continued policy attention is required.

For policymakers, the report’s broader message is that future display regulation must evolve beyond
simple single-point power testing toward a more dynamic and data-rich approach. Such an approach
would better reflect how displays are used in practice, improve fairness across technologies, and
reduce incentives for compliance strategies that do not deliver genuine efficiency gains.

The report ultimately recommends a staged implementation strategy. Initial policy measures should
focus on modest efficiency pressure, expanded data collection and improved test methods. As better
data and verification tools become available, governments could progressively strengthen
performance requirements and harmonise international policy approaches. This framework is
intended not only to improve product efficiency outcomes, but also to provide greater confidence that
future display energy policies will remain technically credible, adaptable to rapid technology change,
and aligned with broader energy and climate objectives.

References: EDNA (2026) Future Energy Efficiency Policy Directions for Electronic Displays, prepared
by Dr Lloyd Harrington, Energy Efficiency Strategies and Gregg Hardy, Pacific Crest Laboratories
(unpublished)



