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What are VSDs?

CEMEP is the European Committee of Manufacturers 
of Electrical Rotating Machines and Power 
Electronics, representing an industry with a market 
value of more than €22 billion and around 200,000 
employees.

In Europe, electric motor-driven applications account for 46% 
of total electrical energy consumption. Of that, 70% comes from 
three key applications: pumps, fans, and compressors, which 
are the focus of this study. In 2020, the total annually sold power 
capacity of these applications in the EU was estimated to be 101 
GW.

Pumps, fans, and compressors often don’t need to operate at full power all the time. Manual methods, like valves and dampers, control the 
flow of air or liquid by blocking or redirecting it, but the motor still runs at full speed, wasting energy. In contrast, VSDs adjust the motor’s 
speed to match the required flow. When the motor runs slower, it consumes much less power. As a result, even a small reduction in motor 
speed can lead to significant energy savings compared to the manual methods.

Variable Speed Drives (VSDs) refer to equipment that 
controls the speed and torque of electric motors. 
VSDs enable precise operation according to the 
requirements of each motor-driven application. Thus, 
VSDs improve energy efficiency and offer greater 
flexibility in different processes. Many industries in 
Europe use VSDs to reduce energy consumption and 
enhance machine control.

More about VSD’s role in energy saving can be 
found here.

The CEMEP study conducted by the Fraunhofer Institute for Chemical Technology (FICT) highlights the significant role of VSDs 
in energy savings. The research articulates the benefits of using VSDs to reduce energy consumption in electric motor-driven 
applications across the European Union. It focuses on the potential of saving energy in three specific use cases of electric 
motor applications: pumps, fans, and compressor systems. The study aims to quantify the energy saving potential with electric 
motor systems that operate under variable load conditions and when driven by VSDs.
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Using a VSD can save between 10% and 75% of energy per 
machine (unit), depending on how the unit is used and its 
operating conditions. On average, the saving across all units in 
the variable flow markets’ range is about 30%.

For pumps, fans and compressors combined, the total 
potential energy savings are 121 TWh per year, which is 9% of 
the EU’s annual energy consumption in electric motor-driven 
applications. This potential is in addition to the 41 TWh per year 
currently saved by using VSDs.

a. Pumps: 36 TWh/year 
(15% of pump energy consumption)

b. Fans: 70 TWh/year 
(29% of fan energy consumption)

c. Compressors: 14 TWh/year 
(4% of compressor energy consumption)

The 121 TWh per year savings are equivalent to the total 
electricity production of the Netherlands in 2022.
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The CEMEP study highlights the significant energy-saving potential of VSDs in electric motor-driven applications, 
particularly in pumps, fans, and compressor applications. By optimising the motor speed to match the power 
demand, VSDs can reduce energy consumption by an average of 30% in the variable flow market’s application, 
contributing to an estimated annual saving of 121 TWh across the EU—equivalent to the total electricity 
production of the Netherlands in 2022. 

Join the movement

Discover how VSDs can revolutionise 
energy efficiency in your sector.
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Research into potential energy savings from using VSDs in 
constant flow applications and in material handling, is currently 
in progress. 
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