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Power electronics condition and control the conversion and
flow of electricity, using solid-state electrical devices to handle
a wide range of power levels, from milliwatts to gigawatts.
Wide Band Gap (WBG) is an emerging power electronics
technology that is maturing rapidly and offer enormous
opportunities for increasing energy efficiency.

ENERGY EFFICIENCY POLICY BRIEF

The 4E Power Electronic Conversion Technology Annex, PECTA,
engages with research, government and industry stakeholders
worldwide to monitor development, assess the benefit of
utilizing WBG technology, and build the foundation for suitable
policies. This policy brief summarizes the key findings of the
PECTA report ‘Wide Band Gap Technology: Efficiency Potential
and Application Readiness Map’. It estimates the energy
saving potential from using WBG technologies in different
applications, shows the technology readiness of different
devices, and discusses policy needs to expedite the market
entrance of Wide Band Gap based applications.

Observations for Policy Makers
WBG power devices have the potential to provide a paradigm shift in performance and energy
efficiency over the well-established and mature silicon-based power devices. An energy savings
potential of 100TWh in only a few selected applications is estimated (see below), which is equivalent
to the total annual electricity consumption of the Netherlands. But there are still substantial
challenges to overcome.
n

WBG Technology is currently based on two materials: Silicon Carbide (SiC) and Gallium Nitride
(GaN). Due to the high current costs compared to silicon-based technologies, it is hard for the
WBG technology to compete, especially in price-sensitive markets. To realize the energy efficiency
potential from WBG technology will require policies and other support measures.

n

The market is most conducive to WBG-based devices when they provide multiple benefits beyond
only energy efficiency. Semiconductors incorporating WBG technology allow higher blocking
voltages, faster switching speeds and increased operating temperatures, which enable smaller and
lighter systems.

n

In an electrical vehicle, for example, the higher efficiency of an inverter using WBG technology
leads to a larger driving range per battery charging, which is a highly valued commodity.
Identifying the multiple benefits of WBG clearly helps promote the adoption of the technology.

n

More efficient power conversion using WBG technology will cut losses in both standby and onmode, with the largest overall savings resulting from reduced energy consumption in on-mode.

n

Governments can speed up the introduction of this step-change technology through the
adoption of new policy measures, such as Minimum Energy Performance Standards for relevant
applications. Where existing policy measures exist, WBG technologies enable their stringency to
be increased to deliver greater energy savings

More Information
Further information is available from https://pecta.iea-4e.org/ and by contacting the PECTA operating
agent at markus.markoschitz@ait.ac.at
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Key Findings
Energy Savings (TWh/year)

Large Energy
Savings Potential

11.69

28.7

New Battery
Electric Vehicles

Globally nearly 100TWh/year could
be saved through the application
of new WBG power conversion
technology for data centres, electric
vehicles, laptops, mobile phones,
and renewable energy generation.
Further, substantial energy savings
are expected for motor driven
systems.

Data Centers
(WBG DC)

7.79

Laptops, Cell
phones, Tablets

35.6

10.3

Wind

Photovoltaics

Application Readiness Map
The Application Readiness Map (ARM) created by PECTA shows the level of penetration of specific devices
in the market over time, considering their maturity and availability. The ARM shows WBG applications,
e.g., in the areas of Industry, Automation & Robotics, Large Drives/Motors, and ICT/Data Centers.
PECTA is conducting further detailed analysis on the potential energy savings for different
applications and the respective readiness level, to highlight when policy intervention is most needed
and propose specific policy options.
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Wide Band Gap: Application Readiness Map (ARM)
(Based on ECPE WBG-Roadmap)

Application

Demonstrator
available

Industry, Automation
& Robotics

SiC MOSFET
650V – 1,2kV

- Drive Inverter

SiC MOSFET
650V – 1,2kV

GaN 650 V
SiC
S MOSFET
650V
– 1,2kV
6

- Servo Drives

GaN 650 V
SiC
S MOSFET
650V
– 1,2kV
6

Significant Market Share:
more than 20% of WBG
Devices in these applications

Significant Market Share

GaN 650 V

GaN 650 V

SiC MOSFET
1,7kV

SiC MOSFET
1,7kV

First Product
on the market

Significant Market Share

Predominant Market Shares:
more than 50% of WBG
Devices in these applications

Large Drives/Motors
- Low Voltage

SiC MOSFET
2,4kV - 3,3kV
SiC MOSFET
1,7kV – 6,5kV

- Medium Voltage

SiC MOSFET
1,7kV – 6,5kV

SiC IGBT
>15kV

SiC MOSFET
6,5kV – 15kV

SiC MOSFET
6,5kV – 15kV

ICT / Data Center
- HV DC Grid
(Frontend 380 – 800V)
- HV DC Grid
(Backend 12V/24V)

SiC MOSFET
900V – 1,2kV

SiC MOSFET
900V – 1,2kV

SiC
S MOSFET
650V
– 1,2kV
6

SiC
S MOSFET
650V
– 1,2kV
6

Significant Market Share

GaN 650 V
SiC MOSFET
650V
GaN 650 V

- Server Power Supply
- Low Power DC/DC
Converter

Dependent on GaN Development
GaN 650 V

Significant Market Share

GaN 650 V

SiC MOSFET
1,2kV

- Uninterrupted Power
Supply UPS

Predominant Market Share
Significant Market Share

GaN 650 V

2018

2020

Significant Market Share

2022

2024

2026

2028

2030

2032

Time

Standardised energy efficiency declarations
A harmonized approach to measure and declare energy efficiency is currently lacking, making it
difficult for users to accurately compare the efficiency of devices based on different technologies.
While the Joint Electron Device Engineering Council (JEDEC) is developing standards for SiC
and GaN power electronic conversion devices, these are not covering energy efficiency. Some
semiconductor manufacturing companies are providing energy efficiency information for their own
products. However, without an industry accepted standard, there is no guarantee this is comparable.
The IEA Technology Collaboration Programme on Energy Efficient End Use Equipment 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.

