TC

Long-term value
Savings across se

ge-scale energy
and regions

~
~
. W g v g™

An ABB Report of Large Mbé&ﬂ
Generator Efficiency Data, 2015
@ % My E Sd'R

-

[
s |



THE INDUSTRIAL EFFICIENCY GAP:
HOW A 0.2% DECISION SCALES TO BILLIONS AND WHO’S ALREADY WINNING

TABLE OF
CONTENTS

03-08 Executive summary

09-10 The case for electrification
11 What the data tells us

12 Country insights

13-14 Sector insights

15 The opportunity missed

16 TIE in action: Breaking

efficiency records

17 The next 10 years: a window
that is closing

18 Recommendations

20-21 Methodology



INDUSTRIAL EFFICIENC
D)W A 0.2% DECISION SC

oss sectors. It is being
acement of combustio
ith electric motor-dri
upgrading of existing €
higher efficiency tech

In this context, overe
determined not by t
alone, but by the p
motor-driven syste
equipment, contr
Still, the motor ar
core energy con
main a critical le
and emissions.

are some of the
portant investm
industry, yet the

their energy effi overlooked.

ABp



https://www.iea.org/reports/world-energy-outlook-2025

THE INDUSTRIAL EFFICIENCY GAP:
HOW A 0.2% DECISION SCALES TO BILLIONS AND WHO’S ALREADY WINNING

THE CENTRAL FINDING IS CLEAR

The technology to close the efficiency gap already exists, requires no new spe-
cifications or added complexity, and pays for itself in up to three years. This

is exemplified by ABB’s Top Industrial Efficiency (TIE) option: a promise to de-
liver large motors and generators with the highest possible energy efficiency,
without compromising reliability, complexity or specification compliance. It

is a contractual commitment made by ABB to provide the most efficient solu-
tion available.

For large synchronous machines (motors and generators), TIE typically im-
proves efficiency from around 98.5% to 98.7-98.8%. While seemingly marginal,
this ~0.2% increase compounds into significant lifetime savings. For induc-
tion-based systems — which make up a large share of installed equipment -
the achievable improvement is often even higher, typically in the range of 1-1.5
percentage points.

A recent example illustrates the scale of the opportunity. A 56 MW TIE-optimized
synchronous motor delivered to a steel plant in India in 2025 achieved a verified
efficiency of 99.13%, setting a new world record. Over its lifetime, this single
machine is expected to save $5.9 million in electricity costs and avoid 45,000
tonnes of CO,, with a payback period of just over three months — even in a rela-
tively low electricity cost environment.

Across the more than 1,000 Vasteras factory deliveries alone, if every standard
machine delivered by ABB over the past decade had been specified under the TIE
option, global industry could already have saved 11.1 TWh of electricity -
approaching $1 billion (under US energy costs). At the same time 5,900,000
tonnes of CO,, might have been avoided, equivalent to taking roughly 1.3 million
cars off the road for an entire year.

THE SCALE OF THE OPPORTUNITY ACROSS
THE GLOBAL INSTALLED BASE

This makes the case even more compelling. Large industrial motors represent
only a small fraction of the total motor population, yet they account for a dispro-
portionate share of industrial electricity use — collectively converting between
3,000 and 3,900 TWh of electricity every year?, roughly equivalent to the entire
annual electricity consumption of the European Union. Applying just the 0.2%
efficiency uplift across this installed base through TIE-optimized specifications
would save 4 to 6 TWh per year, enough electricity to power roughly 750,000 to

1 million households?.

2 Energy Statistics Data Browser — Data Tools - IEA
® Based on residential electricity consumption across OECD countries, per IEA Energy End-uses and Efficiency Indicators
database (EEI).



https://www.iea.org/data-and-statistics/data-tools/energy-statistics-data-browser?country=WORLD&fuel=Energy%20supply&indicator=ElecGenByFuel
https://www.iea.org/data-and-statistics/data-tools/energy-end-uses-and-efficiency-indicators-data-explorer
https://www.iea.org/data-and-statistics/data-tools/energy-end-uses-and-efficiency-indicators-data-explorer

THE INDUSTRIAL EFFICIENCY GAP:
HOW A 0.2% DECISION SCALES TO BILLIONS AND WHO’S ALREADY WINNING

Furthermore, applying a 1.5% efficiency uplift, since a large portion of the in-
stalled base is induction rather than synchronous motors, would save 30 to
40 TWh per year.

Working on the basis that a motor or generator will have an average 25-year
lifetime, this 0.2% uplift in efficiency compounds to 100 to 150 TWh of electrici-
ty saved - enough to power the United Kingdom for five months. The associated
CO; avoided would reach 60 to 75 million tonnes, equivalent to taking 13 to 16
million cars off the road for an entire year. Furthermore, the cumulative electrici-
ty cost savings would amount to $9.5 to $12 billion.

The typical payback period for adopting the TIE option remains under three
years. This is not a marginal gain. It is one of the largest untapped efficiency
levers in the global industrial economy, available today, using proven technology.

WHY THIS MATTERS NOW.

The world is in the middle of an energy transition, including a surge in demand
to power Al and data centers. This requires making the maximum use of each
unit of electricity, while also securing security of supply to ease global concerns
over fuel imports. Industrial electrification is accelerating, from replacing gas
turbine-driven compressors with electric motors, to powering new industrial
processes from cleaner grids. But electrification alone is not enough. A motor
that wastes even a fraction more energy than necessary locks in decades of
added costs and emissions.

The International Energy Agency (IEA) estimates that energy efficiency is
responsible for 37% of the emissions reductions needed to meet the Paris
Agreement's 1.5°C target. In the industrial sector, large motor-driven systems
are among the most accessible and financially attractive levers available to act
on that ambition. This is especially important as the use phase of a large motor
accounts for approximately 99% of its lifetime CO, emissions.

With energy costs representing the single largest component of the total cost of
ownership for large motor-driven systems, efficiency is no longer just an envi-
ronmental obligation. It is a direct driver of industrial profitability.
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THE BARRIER IS NOT COST OR COMPLEXITY.

Efficiency outcomes are shaped by several factors — most notably regional
energy economics, industry buying models, and a loss of long-term
perspective — rather than any limitation in technology.

Geographically, decisions are often anchored in current energy prices, underva-
luing how costs, demand, and energy security may evolve. At the same time, in
industries with fragmented value chains, purchasing decisions are disconnected
from long-term operational costs, reinforcing a short-term focus.

The data makes this clear: efficiency varies not because technology changes, but
because of where projects are located, how decisions are made, and how far into
the future those decisions look.

THE CALL TO ACTION IS CLEAR.

No matter what the reason may be, industry must be encouraged to regard
energy efficiency as a key factor, even when the most efficient motor or ge-
nerator requires an incremental investment upfront. Every RFQ for a large motor
or generator is an opportunity to lock in decades of savings. Asking for the TIE
option can deliver payback from a few months to up to three years. The remain-
ing 22 years contribute directly to bottom line productivity.
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