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WHY SUSTAINABILITY FOR Ex EQUIPMENT?

Climate change is driving companies to set increasingly ambitious greenhouse gas reduction targets.
The focus is shifting rapidly.

Product Environmental Performance

Carbon Footprint: Raw material, production and use

Efficiency and Durability: In-use energy and extended life

Circularity and End-of-Life: Repairability and recycling
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FROM ENERGY EFFICIENCY TO SUSTAINABILITY

&2

REGULATORY
COMPLIANCE

* Meets global legal
requirements.

e Aligned with ESPR,
DPP, Green Passport,
and Ecodesign.

YESTARDAY PARADIGM

Efficient Products

The historical regulatory focus was concentrated
exclusively on energy efficiency during the use phase
(Classes IE1 to IE5).

Key metric: kWh consumption / operating hour
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COMPETITIVE INCENTIVES AND CUSTOMER
ADVANTAGE OPPORTUNITIES DEMAND

e Market differentiation. e Access to incentive and e Increasing demand for

funding programs. transparency.

e Strengthens brand

reputation and * Qualification for e Meets the expectations
positioning. sustainable public and of consumers and
private procurement. partners committed to
sustainability.

TODAY PARADIGM (ESPR)

Efficient and Circular Products

European regulation (ESPR) expands the concept to
include durability, repairability, reusability,
recyclability, and total carbon footprint.

Key metric: Cradle-to-grave impact

ESPR - Ecodesign for Sustainable Products Regulation

=



M HE B AT R SRR

PATE RO A5

TR

J 52 b R M B R R A B B
IE5 540

FREFE bR KWh/AB AT /N

SO

REGULATORY COMPETITIVE INCENTIVES AND CUSTOMER
COMPLIANCE ADVANTAGE OPPORTUNITIES DEMAND

* Meets global legal e Market differentiation. e Access to incentive and e Increasing demand for
requirements. funding programs. transparency.
e Strengthens brand
e Aligned with ESPR, reputation and * Qualification for e Meets the expectations
DPP, Green Passport, positioning. sustainable public and of consumers and
and Ecodesign. private procurement. partners committed to
sustainability.
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Ex

The Challenge of Ex Electric Motors

How can standardized sustainability principles be applied to
equipment designed to operate in explosive atmospheres where
IS a non-negotiable requirement?
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SAFETY MEETS MATERIAL INTENSITY

Why higher embodied carbon in Ex motors does NOT mean a less sustainable design:

V|
K J Industrial Electric Motor @ Ex Electric Motor

Conventional structural requirements Robust enclosures, flame paths, impact resistance
NP
Lower raw material weight/volume Additional raw material, special and robust components

v

Potentially lower embodied carbon Higher initial embodied carbon

Additional material thickness and component complexity provide the essential safety envelope that
a 6 prevents catastrophic explosions in hazardous environments.

Safety is a Functional Requirement, Not an Inefficiency
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THE NEXT ENGINEERING CHALLANGE
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CONTROLLED REPAIR IN EX MOTORS e

Repairability cannot be separated from explosion protection standards (IEC
60079-19):

Standard Repair: Focuses on ease of disassembly, simple component swapping,
and open user access.

Ex Controlled Repair: Requires certified facilities, OEM flame path tolerances,
approved spare parts, and post-repair testing.

ﬁ Unqualified repairs compromise hazardous area certification

Controlled repair extends product life safely without risk

HOW CAN WE ENSURE THAT FUTURE LEGISLATION INCORPORATES THE SPECIFIC
CHARACTERISTICS AND REQUIREMENTS OF THE Ex MARKET?
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Ex EQUIPMENT NEEDS A
CUSTOMIZED SUSTAINABILITY
FRAMEWORK

Assessment Dimension Industrial Motor Ex Electric Motor Future Regulatory Impact

Initial Carbon Footprint Lower weight / lower embodied CO,e Higher metal mass (safety requirement) Needs safety correction factor

Estimated Service Life Industry standard (25 years) Extended / Severe continuous duty Value product longevity

Unrestricted / Simple component

Repair Strategy replacement

Controlled per IEC 60079-19 standard Recognize certified repair networks

Design Priority Material and cost minimization ABSOLUTE SAFETY (NON-NEGOTIABLE) Design for repair and recycling
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DIGITAL PRODUCT PASSPORT

Challenges for regulations:

Future sustainability regulations are likely to require enhanced
digital traceability.

This could create opportunities to connect Digital Product Passports
with Ex certification information, repair history and lifecycle EX
management.

Retailer g Consumers
o

Digital
Product
Passport
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SIXACTION AREAS FOR Ex MOTORS

Integrating lifecycle and circularity principles into Ex standards enables environmental progress while
guaranteeing explosion protection

01 - MEASURE 02 - OPTIMIZE
PCF and Data Transparency Material and Manufacturing

03 — IMPROVE EFFICIENCY
Use Energy Savings

Quantify lifecycle environmental impact to Optimize materials and processes without
support transparent, data-driven decisions. compromising structural safety requirements.

Reduce dominant operational emissions
while strictly maintaining Ex certification.

PCF - Product Carbon Footprint

04 - EXTEND LIFE 05 — CERTIFIED REPAIR
Durability as Circularity Controlled Ex Repair

06 - RECYCLY
Responsible Material Recovery

Design for maximum service life and Enable qualified and specialized to extend
maintainability to reduce replacement needs. product lifetime safely.

Maximize end-of-life copper, steel, and
aluminum recovery through safe disassembly.
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THE FUTURE: SAFETY & SUSTAINABILITY

Key challenge for engineering Core Sustainability Pillars

CARBON: Measure product carbon footprint with transparency
"The time has come to integrate sustainability and systematically reduce emissions across the life cycle.

principles directly into Ex standardization.

CIRCULARITY: Extend equipment lifetime through certified repair

practices and responsible material recovery.
Future IEC standards must harmonize safety non-

negotiables with carbon footprint and circularity SAFETY: Preserve explosion protection integrity as a non-
p— negotiable functional requirement.

SAFETY + SUSTAINABILITY

The question is not whether Ex motors should become more sustainable.

The fundamental goal is reducing environmental impact without compromising the explosion protection that defines the
product.

Same Sustainability Ambition. Different Engineering Challenges.
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“..people who are motived by an idea are the basis for success.”

Eggon Joao da Silva
One of WEG’s founders

THANK YOU!

Head of Product Compliance Area
christiand@weg.net

+55 47 32764750

Driving efficiency and sustainability I i i E !I

Presentation developed with technical contributions from Adrielle Palhosa, Product Compliance Area — Motors Division.
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