
THE GREEN SWITCH
OPPORTUNITIES FOR LOWERING ENERGY 
CONSUMPTION, COSTS, AND THE ENVIRONMENTAL 
IMPACT OF ELECTRIC MOTORS AND PUMPS

Introduction
According to the International Energy Agency (IEA), “industry and buildings account for 
over 90% of global electricity demand today.” This means that energy-related greenhouse 
gas emissions account for the majority of all anthropogenic emissions. In the U.S. this 
number reaches approximately 80%.

In that same country the biggest consumers of electricity in the residential sector and in 
buildings overall are space heating and cooling (air conditioning), lighting, water heating, 
appliances, and electronics. In the commercial sector, the biggest electricity consumption 
comes from lighting, heating, ventilation, and air conditioning. In manufacturing, more 
than half of electricity powers motors (machine drives), with other significant uses 
covering heating and cooling.
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It’s not difficult to see the connection.  
Heating, ventilation, and air conditioning 
(HVAC), appliances, and other electric 
machines that use most of the electricity in 
the grid all have motors. Using this common 
link in a positive way is a huge opportunity to 
make a significant contribution to the fight  
for the natural environment. 

In the U.S. alone, about one in three 
consumers prioritize companies that are 
committed to actively reducing their impact on 
the environment, which should be motivating 
enough for manufacturers of electric motors 
and pumps. But, in many cases it might not be 
enough. However, using an environmentally 
friendly design that is more efficient would 
save money and energy at the same time, 
thereby ticking all the boxes for everyone  
from manufacturers to end users. 

Motors
According to the U.S. Environmental 
Protection Agency (EPA), more than half 
of the electricity used in manufacturing 
powers various motors. And if we focus on 
the industrial energy-related carbon dioxide 
emissions, they reach over 1,300 million 
tonnes per year in the U.S. alone. Industry 
in the country is responsible for almost a 
quarter of its greenhouse gas emissions.

On a larger scale, and in all sectors, things 
don’t look that different. The IEA notes that 
electric motors and systems account for over 
40% of electricity consumption globally. They 
also state that, despite the small COVID-
related decline in 2020 emissions, “global 
energy-related CO2 emissions remained at 
31.5 Gt, which contributed to CO2 reaching its 
highest ever average annual concentration in 
the atmosphere of 412.5 parts per million.” 
40% of 31.5 Gt is 12.6 Gt. This is a significant 
contribution to climate change. 

The problem is growing, and the use of 
electric motors and systems is not going 
to stop. It will only increase, requiring 
more electricity to produce the motors and 
increasing the release of harmful emissions 
during their manufacturing process as well 
as during use. 

Industry and manufacturing leaders have 
a chance to make a huge dent in harmful 
greenhouse emissions and energy use by 
replacing their motors and systems with 
improved designs. ABB’s calculations show that 
if high-efficiency motor systems were adopted 
globally, it would cut electricity consumption by 
up to 10%. New, more environmentally-friendly 
and efficient systems should be used in all 
motor-powered machinery, using energy in a 
smarter way, therefore decreasing costs and 
harmful emissions. 
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Efficiency Classification
With motors being manufactured in various 
countries and then often shipped and used 
elsewhere in the global market, there 
was a need to harmonize their efficiency 
classifications. Therefore, the International 
Electrotechnical Commission (IEC), the 
National Electrical Manufacturers Association 
(NEMA), the Japan Electrical Manufacturers 
Association (JEMA), and the European 
Committee of Manufacturers of Electrical 
Machines and Power Electronics (CEMEP) 
worked together to develop the standard IEC 
60034-30: 2008. It was updated in 2014 and is 
now known as IEC 60034-30-1: 2014, “Rotating 
electrical machines – Part 30-1: Efficiency 
classes of line operated AC motors.” 

It applies to the following criteria:

• Single speed induction or permanent
magnet type motors (single- and three-
phase) with frequencies of 50 or 60 Hz

• 2, 4, 6 or 8 poles

• Rated output from 0.12 kw to 1,000 kw

• Rated voltage from 50 V to 1 kV

• Capable of continuous operation at rated 
power without exceeding the specified 
insulation class 

• Ambient operating temperature between
-20° C and +60° C

• Operating altitude up to 4,000 m above
sea level

The standard defines four 
efficiency classes:

• IE1: Standard

• IE2: High

• IE3: Premium

• IE4: Super premium

• IE5: Ultra premium (efficiency levels
envisaged for future revision, with the
goal of further reducing by some 20%
relative to IE4. Some manufacturers have
already developed motors that will be
compliant when the new class is specified
in standards.)

The actual efficiency values required to 
meet each class (IE1, IE2, etc.) depend on 
the motor’s operating frequency, number of 
poles, and rated output.

There is also a standard specifying how to 
determine motor efficiencies and losses (IEC 
60034-2-1: 2014). This standard provides the 
basis for defining the efficiency classes in IEC 
60034-30-1.
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Pumps
In general, companies that reduce the 
environmental footprint of their commercial 
pumps will have a competitive advantage on 
the market. Not only because of consumer 
preference. There are options that can make 
pumps environmentally friendly, save money, 
and deliver the required performance, 
despite some companies, manufacturers, and 
operators considering sustainable pumps to 
be too expensive or not powerful enough. But 
let’s consider their options. 

Firstly, noise pollution is a serious problem 
with pumps in general, be it in residential 
pools or in commercial uses. Gas-powered 
pumps with an internal combustion engine 
can emit noises powerful enough that 
hearing protection is required to be worn 
around them. Electric pumps tend to emit 
lower decibel levels, although there is  
always room for improvement. 

Secondly, manufacturers need to consider 
the geographical location of many of their 
customers. Manufacturing location can have 
a huge impact on purchasing decisions. The 
shorter the distance the pumps must travel, 
the better it is for the environment. If a pump 
is manufactured overseas, it will have to be 
shipped to its country of destination, resulting 
in additional pollution through greenhouse gas 
emissions and packaging. 

Lastly, and most importantly, pumps that 
run on electric power tend to be greener. 
Gas-powered engines are responsible for 
various harmful emissions including carbon 
monoxide, hydrocarbons, and nitrogen oxides, 
as well as fine particulate matter. What’s 
more, the Natural Resources Defense Council 
(NRDC) estimates that residential pool pumps 
alone use 9-14 billion kWh per year. 

The Flow of Opportunities

In water handling, pumping can consume up 
to 85% of the energy used. But according to 
ABB, improved systems with variable speed 
drives and high efficiency motors could 
result in energy savings of 25 to 30%. And 
pumps are used in many more systems and 
applications, so improving efficiency by even 
a small percentage would dramatically cut 
the related CO2 emissions.

As an example of possible efficiency 
improvements by smaller segments, let’s look 
at a special report by the IEA stressing that, 
if net zero targets are to be achieved by 2050, 
no new fossil fuel boilers should be sold after 
2025. Heat pumps are considered a better, 
more environmentally friendly alternative to 
heating homes because they don’t generate 
heat, they simply move it from one place to 
another. (They are not ideal for every climate 
though as they’re not enough to heat a house 
in very cold temperatures.) Despite the higher 
upfront costs, they are cheaper in the long run 
as they are much more efficient, use less 
energy, and provide heat as well as cooling. 

In the end, efficiency is the way forward. 
Energy-efficient electric pump motors have 
much less impact on the environment, and 
they are powerful enough for applications 
ranging from commercial, residential, and 
cleaning, through misting, pest control, and 
dust suppression, to pool and spa.

We should all be searching for options that are 
more efficient and easier for consumers to 
operate and make changes. What’s more, if the 
more efficient pump motor is scalable, it might 
even be appropriate for industrial applications. 
But at the very least, within the pool and spa 
markets, new tech should be employed when 
pumps need to be replaced.
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HVAC
Environmentally conscious end users make 
some responsible choices when they can. They 
lower their thermostat in the winter and raise 
it in the summer. This decreases their energy 
use (with the additional perk of lowering their 
power bill). Other personal changes include 
switching to an energy-efficient heating, 
ventilation and air conditioning (HVAC)  
system, replacing windows with multiple-
panes glazing, and sealing and insulating 
ducts and water heaters.

But there is only so much anyone can do. 
Especially when there are significant 
problems with the products they have in their 
homes: air conditioning can use a refrigerant 
that’s harmful to the environment and it uses 
a lot of electricity (which is often produced  
by burning fossil fuels). 

CFCs and HFCs are cooling agents used in 
air conditioners. They both create gas by-
products with CFC increasing holes in the 
ozone layer and HFC contributing heavily to 
the greenhouse effect. CFCs have been 

banned and are not used in any new systems 
while HFCs are currently being phased out. 
This is a huge step forward. But the electrical 
grid is still feeding these systems at an 
increasing rate. 

Heating, cooling, and ventilation add up to over 
25% of electricity used in the U.S. commercial 
sector alone. In U.S. households, this number 
rises to over 50%. According to the IEA, there 
were 1.6 billion HVAC units in the world in 2018. 
They were predicting that this number would 
grow to 5.6 billion by 2030 due to improving 
income and living standards in many developing 
countries. CNBC quoted this increase as 
potentially reaching 14 billion by 2050.

Four years ago, air conditioners and electric 
fans already accounted for about 20% of the 
total electricity used in buildings around the 
world (10% of all global electricity consumption 
at the time) and AC use will likely be the 
second-largest source of global electricity 
demand growth (after the industry sector). 
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In the Hot Seat
Air conditioners alone produce enough heat 
to increase urban temperatures, while still 
emitting very potent greenhouse gases. 
And, as the planet warms and the growing 
economies invest in more air conditioners, 
this will increase the global electricity demand 
even further, reaching nearly a quarter of the 
current global electricity consumption by 2050.

Recently, the American Geophysical Union 
ran a study that projected the changes in air 
conditioning use in the U.S. They did not include 
“population increases, changes in affluence, 
behavior or other factors known to affects air 
conditioning demand.” Based purely on climate 
and raising temperatures, the study projected 
that household air conditioning alone use could 
exceed electrical capacity of the country in the 
next decade. 

The IEA predicts that “(w)ithout major 
efficiency improvements to cooling equipment, 
electricity demand for cooling in buildings 
could increase by as much as 50% globally by 
2030.” According to their 2020 report Cooling 
Emissions and Policy Synthesis Report: Benefits 
of cooling efficiency and the Kigali Amendment, 
“direct and indirect emissions from air 
conditioning and refrigeration are projected 
to rise 90 per cent above 2017 levels by the 
year 2050.” 

This was one of the reasons for the Global 
Cooling Prize, a USD 1 million competition 
to design a single-room air conditioner that 
produces five times less greenhouse gas 
over the course of its lifetime than a standard 
unit. Participating designers, in many cases, 
tried to combine lower energy consumption 
with a climate-friendly refrigerant instead of 
focusing on one or the other. Clearly, it’s time 
for serious solutions

The IEA report quoted above predicts that 
if we use more energy-efficient technology 
while transitioning away from polluting 
refrigerants, we could avoid up to 460 
gigatonnes of carbon dioxide equivalent 
(GtCO2e) over the next four decades (which 
would be 4-8 years of emissions based on 
2018 levels). What’s more, doubling the 
energy efficiency of air conditioners could 
also save up to USD 2.9 trillion by 2050 (in the 
form of reduced generation, transmission, 
and distribution costs alone). 

But, as it stands, the current AC technology 
hasn’t really changed that much in over 100 
years. We need significant improvements to 
the technology, and the motors and pumps 
used in it.

1    Anderson, S. O., et al. “Cooling Emissions and Policy Synthesis Report: Benefits of cooling efficiency and the Kigali Amendment.” (2020).
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Local and Organizational 
Obligations
There is a wide range of laws and programs 
regarding green buildings, but the beginnings 
of sustainable design weren’t universally 
accepted. The push increased in 1990 
when Building Research Establishment’s 
Environmental Assessment Method (BREEAM) 
was launched. A decade later the U.S. Green 
Building Council (USGBC) released criteria for 
improving the environmental performance of 
buildings through the Leadership in Energy and 
Environmental Design (LEED) rating system for 
new constructions. Others, including the Green 
Building Initiative, followed soon after that.

These ideas are not that new, but they are 
gaining importance and becoming more 
prominent. LEED now includes rating 
systems for existing buildings and even 
whole neighborhoods. In 2019, New York City 
introduced Local Law 97, which places carbon 
caps on most buildings larger than 25,000 
square feet in the city from 2024 onwards. The 
caps will become more stringent over time 
with the target of achieving an 80% reduction 
in emissions by 2050. 

Such initiatives sometimes tend to be tailored 
to national priorities and local requirements 
and at other times they are aimed at going 
beyond the current expectations and practices 
to reach goals such as net zero energy. 
Improved technology will help buildings, 
and even whole geographical areas, reach 
environmental goals of their local or national 
governments as well as more ambitious goals 
that non-governmental organizations suggest. 

The Green Switch: Summary
If the industry could implement scalable 
motors and pumps that are smaller (and 
therefore require fewer materials during their 
manufacture), then we’re already contributing 
towards machines and appliances being 
greener. But if these motors and pumps can 
also be more efficient, then we will save on 
electricity and lower the related emissions.

Good machine designers always consider 
system efficiency in their work for their 
customers’ sake and for their company’s 
bottom line. Because it’s not only about the 
motor or the controller itself. It’s about total 
system efficiency. This approach is how we can 
make our machinery and appliances greener.

The complexity of electric machine systems is 
not an obstacle to making a green difference 
because they all use motors. And it’s the 
motor and the controller system that affect 
the energy consumption and the harmful 
emissions released during use, not the 
system’s complexity. This means that the 
biggest difference can be achieved in the 
commercial sector (where more electricity 
is used and where an upgrade will make the 
biggest difference) and in HVAC systems 
(since their numbers will only keep growing). 

Consumers’ green preferences are not always 
enough. But knowing that improved motors 
and pumps will use less electricity and save on 
manufacturing and use costs should convince 
manufacturers and industry leaders alike to 
embrace new technology.
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ePropelled designs state of the art motors, generators, and power management systems. Our technology helps 
reduce energy consumption and improve system efficiency at a lower cost in the aerospace, manned and unmanned 
aerial vehicles, electric vehicles, and pump motor markets. We are a leader in magnetics engineering, and our 
patented technology innovations are used in the air, land, and water, defining the future of electric propulsion.    

ePropelled has offices in the United States, Europe, and India and works with manufacturers of various types and 
sizes around the world. For more information, visit epropelled.com 

For more information, please visit epropelled.com

http://www.epropelled.com



