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Lighter industries account for less than a quarter of industrial energy demand, but over half of
industrial value added and two-thirds of jobs

Share of manufacturing sector energy demand, value added, employment, latest commmon year of data, G20 countries
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IEA. CC BY 4.0.

Motes: This chart shows data for manufacturing, which represents the largest component of industrial energy demand (excluding construction, mining and non-energy use in the
chemical sector). Energy consumption and losses from blast fumaces and coke ovens is included in metals manufacturing. This chart reflects energy consumption in G20 countries
only; shares thus differ slightly from the global average for industry as a whole. Base year for energy, value added, and employment data is 2022.

Sources: |EA analysis based on |[EA (2024), World Energy Balances; UNIDO (2024) INDSTAT Revision 3.
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For firms with high energy costs and thin profit margins, saving 10% in energy is equivalent to

the profit achieved with a 4% to 16% increase in sales

Comparison of additional sales required to match costs savings through energy efficiency, EU countries, 2012-2022
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Iron and steel Clay building Pulp and paper Casting of Glass Man-made Refined Textile weaving Sawmilling
materials metals fibres petroleum
products

o Additional sales needed to achieve same profit as 10% energy savings @ Average share of energy in total production costs mAverage profit margin

IEA. CC BY 4.
Source: IEA analysis based on OECD (2025), Structural Business Statistics: European Commission (2024), Industrial Energy Costs Dashboard.
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Oil Refining 10-25%
Iron & Steel 10-30%
Petrochemicals 10-25%
Chemicalg | 15-35%
Pulp & Paper - 10-35%
Food & Drink J 15-40%

0 QD 20 30 40 50
jous Industrlal Sectors Through
gration

* Ref.: Natural Resources Canada - Date modified: 2024-12-23 ¢ *
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A Consuming 357.99 million B residential ® public and commercial 12 Transportation ®industry BEagriculture M non-energy use
barrels of crude oil equivalent, 1400 -
the industrial sector in Iran is %
the second-largest consumer of 1200 - — =
: : g = = % — = =
energy after the residential 3 1000 — = = = = B= = =
2 £ = = = % == =
sector. £ = = = = = % —
g 800 —£ g = = =
* Chemical industries, non- 2 0 = — — = = = — = |
metallic mineral products, and 3 = - = H = = = =
c = = = E = = =
base metals are Iran’s most %400 == — = = = =
. : : : E — — — =
energy-consuming industries, = : =] = — = | =
: : 200 e —— e — =
which in total account for = = =
about 80% of Iran’s energy 0
Consumption in the indUStrial 2011 2012 2013 2014 2015 2016 2017 2018
sector Total amount of different sectors in final energy consumption (sectors’ share trends can be interpreted visually) (12).

Ref.: Souhankar, A., Mortezaee, A., & Hafezi, R. (2023). Potentials for energy-saving and efficiency capacities in Iran: An interpretive structural model to prioritize future national policies. Energy, 262, 125500.
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Potential of energy saving in different sectors.

Sector Potential of Energy Saving (mmboe/y)
Production 270

Transmission and Distribution 76

Residential 265

Industry 100

Transportation 137

Commercial and Public 20

Total 858

Ref.: Souhankar, A., Mortezaee, A., & Hafezi, R. (2023). Potentials for energy-saving and efficiency capacities in Iran: An interpretive structural model to prioritize future national policies. Energy, 262, 125500.
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GDP (current US$%$)

Country official statistics, National Statistical Organizations and/or Central Banks; Mational Accounts data files, Organisation for
Economic Co-operation and Development ( OECD ); Staff estimates, World Bank ( WB )
License - CCBY-40 @
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Fig. 5. Iran energy productivity in the industrial sector [62].
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Ref.: Souhankar, A., Mortezaee, A., & Hafezi, R. (2023). Potentials for energy-saving and efficiency capacities in Iran: An interpretive structural model to prioritize future national policies. Energy, 262, 125500.
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Use of best available energy efficiency technologies in all areas without taking into account
economic aspects

Economical Potential
Use of energy efficiency technologies only when the application is
economically viable within the lifetime

Realisable Potential

Use of energy efficiency technologies only when the
required payback can be shown

analysis approaches

Realistic Potential

Taking into account
implementation barriers
(political, financial, timing etc.)

Type of energy efficiency potential
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Energy Efficiency Technologies

Consider Waste Heat Recovery and Cogeneration

Elaborate action plan to prevent steam leaks and condensate recovery (steam traps)
Optimize service and instrumentation air system

Optimize heat exchanger network, mainly in distillation units, using e.g. pinch technology

Apply Total Site Analysis, searching for opportunities of plant integration and steam level
optimization

In heaters and steam generators, evaluate combustion air pre-heating, flue gas heat
recovery and soot blowers distribution, taking into account NOx emissions.

Evaluate Variable Speed Drivers for pumps and air coolers fans
Implement Advanced Control and Real Time Optimization
Implement Turboexpanders in suitable ereas

Reduce electric losses and improve thermal insulation
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The Future of Energy Efficiency Trends and Innovations

» Artificial Intelligence (Al) and Machine Learning (ML)
» Advanced Data Analytics and Tools

» Predictive Maintenance

» Goals of Sustainable Development

» Collaboration and Integration

> Energy Storage Solutions

> Integration of Renewable Energy

1 .¢.
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Deeper facility upgrades can deliver greater savings but are implemented only half as often

Payback period, savings and implementation of 55 000 individual energy efficiency measures grouped into major types of intervention,
United States, 2002-2024

@ Cost savings (left axis) C  Implementation {right axis)
@ 8% B0% P
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Maintenance Operations Process and Material
(e.g. boiler cleaning (e.g.compressor pressure energy hardware management
schedule) optimisation) {e.g. equipment {e.g.closed-cycle
automation) water use)

IEA. CC BY 4.0.
Source: IEA analysis based on Industrial Assessment Centers (2002-2024), |AC Database.
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Waste Heat Recovery
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Organic Rankin Cyele (ORC) plant Waste Heat Boiler
Electricity Generation -
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Evaluation of side effects

by measurement and simulation
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Share of electricity demand in industry sector, United States, 2021

38%

g
of electric energy use is for motors & 08 ] _
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in commercial buildings .E.j 07 _ aMotor share
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E 0.6 use
“ o5
04 @ Share of
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70% I
of electricity consumed by industry @
is used in electric motor systems.
IEA. CC BY 4.0.
Source: |EA analysis based on Lawrence Berkeley National Laboratory (2021), U.S.
A Industrial and Commercial Motor System Market Assessment Report Volume 1:
Characteristics of the Installed Base .
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The role of variable-speed drives

Conventional pumping system

System efficiency = 28%

Input

power 359

—.. -_.......
Standard Motor Coupling
efficiency efficiency

91% 98%

Energy-effil:ient pumping system
System efficiency = 82%

Input
power 122
———

Variable Speed Drive Energy-efficient Motor

efficiency efficiency

98% 96%

The numbers in this example are based on 60% nominal design flow

Pump

efficiency

78%

Coupling
efficiency

99%

o Output
flow 100
- i I _ =
0
Throttle
efficiency
d b Output

flow 100
L& el

More-efficient Pump
efficiency

88%
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Data preprocessing
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SIEM]ISE

Dashboard

MENU.PAGES

My Portal

Collector

Adaptors definitions

Adaptors

Execution

Tags

Tag Values

Injection List

Utilization

App Manager

1SO 50001

User Manager

@ Date Range  EEEUGETNN  1403/10/09 G S DE  1403/10/21 [ convert to Upper Rate

Y ey - G |~ (») Excel Report
Search and select tag key from list
Workspace:public Tag Key:PM-3001AT1Wh Dimension:Energy.Whr Rate:Hourly Converted to Rate:Hourly By Accumulator:SUM
Effective Date Value Source Register Date Injection Description
1403/10/9 0:0 270,000.0000 8.33534E9 1403/10/9 0:2 H
1403/10/9 1:0 270,000.0000 8.33561E9 1403/10/9 1:2 H
1403/10/9 2:0 520,000.0000 8.33613E9 1403/10/9 3:2 :

145,000.0000

1403/10/9 3:0 (Estimate) 8.336275E9 1403/10/9 4:2
(¥ Injected)

1403/10/9 4:0 145,000.0000 8.33642E9 1403/10/9 4:2

1403/10/9 5:0 270,000.0000 8.33669E9 1403/10/9 5:2

266,800.6244
1403/10/9 6:0 (Estimate)

(¥ Injected)

266,786.2774
1403/10/9 7:0 (Estimate) 8.337223586901786E9 1403/10/9 8:2

(¥ Injected)

266,771.8012
1403/10/9 8:0 (Estimate)

(¥ Injected)

@

336956800624381E9 1403/10/9 7:2

=

337490358702963E9 1403/10/9 9:2

Auto Inject, No Data - Injected at Date: 1403/10/9 4:2

Auto Inject, No Data - Injected at Date: 1403/10/9 7.2

Auto Inject, Mo Data - Injected at Date: 1403/10/9 8:2

Auto Inject, No Data - Injected at Date: 1403/10/9 9:2
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Al Optimization Cases in Chemical Process

Actual vs Predicted
100

Prediction Delay Time . _
/, Predicting Product quality - /
E 85 -‘°j-:.-
Reactor Product quality Prediction "
Calculated available product quality prior of product out of reactor "1 7 80 8 % % 100
Immediate reaction on change in the product quality - - Actual

D Process = o |aminates the Dead Time !
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Reaction time Finishing Operationsl Lab Result Predicted
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i ey
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