INNOFLOW

GLOBAL ELECTRICAL
INDUSTRY WHITE PAPER

Market Access, Technology Adoption, Supply Chain & Procurement Risk

2026-2028 OUTLOOK

EXECUTIVE Electrical procurement is no longer a price-and-specification exercise alone.

PREMISE Compliance scope, material traceability, energy performance, digital
serviceability and upstream metal exposure increasingly determine whether
a product can enter a market, remain competitive and perform safely over
its service life.

Prepared by INNOFLOW Electrical

Market intelligence brief for international buyers, distributors, contractors and industrial users.

September 2026 | International Edition

INNOFLOW Electrical | Global Electrical Industry White Paper 2026



Executive Summary

Four forces are reshaping electrical procurement in 2026: tighter market-access documentation,
accelerated electrification, volatile conductive metals, and a widening quality gap between products
that merely match a catalogue description and products that can demonstrate repeatable performance.

m What is changing Buyer implication

EU compliance CBAM entered its definitive regime on 1 Jan 2026 for Verify the exact CN/HS code and bill of
specified cement, iron/steel, aluminium, fertiliser, materials. CE marking alone does not resolve
electricity and hydrogen goods. RoHS exemptions chemical or carbon obligations.

remain time-limited; selected REACH restrictions
continue to expand.

North America UL 489 moved to its 14th edition in 2025. UL 489l Specify the exact certification/listing and edition
introduced a dedicated framework for solid-state and applicable to the end use.
hybrid circuit breakers.

Saudi Arabia SABER remains the route for product registration, Build certification and labelling into the
conformity and shipment certification. Shipment pre-shipment checklist.
certificate validity has been extended to 90 days.

Cost base World Bank April 2026 outlook projected record Use realistic quotation validity, metal clauses
annual highs for copper and aluminium, with 2026 and earlier material locking.
increases of about 21% and 22%.

IMPORTANT CBAM is not a blanket carbon-footprint requirement for all electrical
CORRECTION products. In 2026 it applies to covered goods under specified CN codes,
ON CBAM including certain iron/steel and aluminium goods. A finished electrical

assembly may fall outside CBAM even when it contains those metals;
classification must be checked product by product.

The practical conclusion: move from certificate collection to evidence-based qualification. Map each
SKU to its market standard, critical materials, test evidence, production controls and traceable
shipment documents.
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1. Market Access Standards: What Changed and
Why It Matters

European Union: CE, RoHS, REACH and CBAM solve different problems

For electrical and electronic equipment, CE marking is the visible result of conformity assessment
against applicable EU legislation. It should not be treated as a substitute for substance compliance.
RoHS currently restricts ten hazardous substances and its exemptions are time-limited and periodically
reassessed. REACH operates at substance and article level; restrictions on PFHXA, its salts and related
substances began applying to specified uses from April 2026, while the broader PFAS restriction
proposal remains under evaluation.

* Procurement file: Declaration of Conformity, applicable standards, RoHS evidence, REACH/SVHC
declaration and material declarations for high-risk components.

e Change control: a resin, plating, cable compound or solder change can alter chemical compliance even if
electrical ratings remain unchanged.

* CBAM screen: check the customs code first; only covered goods create CBAM obligations.

North America: certification language is becoming more product-specific

UL 489, covering molded-case circuit breakers, switches and enclosures, entered its 14th edition in
March 2025. It added topics including energy-reducing maintenance settings and generator transfer
requirements. In October 2025, UL 489l established requirements for solid-state and hybrid circuit
breakers up to 1,000 Vac /1,500 Vdc. The 2026 NEC also coordinates newer protection concepts,
including high-frequency GFCI references. The procurement lesson is precision: the certification basis
must match the product architecture and installation code.

BUYER Instead of “UL/CSA required,” specify product category, rated
LANGUAGE voltage/current, interrupting rating, intended installation, applicable
THAT standard, required mark/listing, and whether the complete assembly or only
REDUCES components must be certified.

AMBIGUITY

Saudi Arabia: SABER is a workflow, not a single certificate

For commercial products, SABER separates product registration, Product Certificate of Conformity
(PCoC) or self-declaration where applicable, and Shipment Certificate issuance. SABER states that
commercial shipment certificates can typically be processed in 1-2 working days once prerequisite
product compliance is in place, and validity has been extended to 90 days. From 1 October 2026,
supplier name and commercial registration number become mandatory labelling information for
products under ten identified technical regulations.

m Evidence to request Typical failure

EU DoC, standards list, RoOHS/REACH evidence, Generic CE evidence does not match the exact
technical-file extracts model/BOM

US/Canada Listing record, model family, ratings, conditions of Certified component is mistaken for certified
acceptability final assembly

Saudi Arabia HS code, technical file, PCoC/self-declaration, shipment Certification starts after goods are packed or
certificate, labels shipped
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2. Technology Adoption: Where the Market Is
Actually Moving

2.1 Efficiency is moving from premium option to procurement baseline

The EU Ecodesign Regulation requires IE3 for many three-phase motors from 0.75 kW to 1,000 kW and
IE4 for 75-200 kW motors from July 2023. The IEA’s motor-systems programme estimates that motor
systems account for roughly 53% of global electricity consumption and that system-level measures can
reduce demand by 20-30% with short payback periods. The business case therefore extends beyond
the motor nameplate: right-sizing, variable-speed drives, pump/fan curves and operating hours
determine actual return.

ROI LENS A high-efficiency motor does not have one universal payback period.
Compare incremental purchase price with annual kWh savings at the site
tariff, duty cycle and load profile. For continuously operated motors, lifetime
electricity cost can dominate purchase price; for intermittent assets,
payback can be slower.

Transformers follow the same lifecycle-cost logic. EU Ecodesign Tier 2 loss limits have applied since July
2021 for covered transformers. No-load loss matters in continuously energised assets; load loss
becomes more important as utilisation rises.

2.2 Smart protection and remote monitoring are becoming maintenance
tools

Modern breakers, relays, gateways and sensors can expose trip history, load, temperature, power
quality, contact-wear indicators and alarms. The IEA notes that remotely controllable breakers,
switches, tap changers and protection devices integrated with SCADA/EMS can enable responses in
seconds rather than waiting for a field crew. The strongest economic case is usually not more data; it is
fewer site visits, earlier fault detection and faster recovery.

» For factories: prioritise overload/temperature trends, trip cause, energy metering and maintenance
alarms.

* For distributed sites: remote control is useful only with suitable interlocks, access control and
cybersecurity.

* For OEM panels: define Modbus/Ethernet/gateway architecture early because communications can
change the bill of materials.

2.3 Copper-aluminium transition: viable engineering, poor shortcut

High copper prices keep aluminium conductors and copper-aluminium transition solutions commercially
relevant. This is not a simple material substitution. Aluminium has different conductivity, thermal
expansion, oxide behaviour and joint requirements. IEC 61238-1-1 covers tested connectors for both
copper and aluminium conductors up to 1 kV. The procurement question should therefore be whether
the complete conductor-joint system is qualified for the intended material, current and thermal cycling.

WHERE Unqualified lugs, incorrect surface preparation, unsuitable plating, poor
FAILURES torque control and mixing conductor materials without a tested transition
USUALLY interface can create rising contact resistance and local heating long before
BEGIN the conductor itself reaches its thermal limit.
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3. Global Supply Chain & Raw-Material Outlook

Copper and aluminium remain the clearest price-transmission channels

The World Bank’s April 2026 Commodity Markets Outlook projected copper prices to rise about 21%
year on year in 2026 and aluminium about 22%, both reaching record annual highs under its baseline.
Drivers included electrification and data-centre demand, mine and supply constraints, energy costs and
geopolitical disruption. By September, the World Bank’s monthly data also showed broad metal prices
rising again in August.

m Products most exposed How cost transmits

Electrolytic copper Cables, busbars, transformers, High metal share links finished-goods Track metal basis, conductor
contacts, motors cost to conductor mass and quotation weight, validity and
date escalation formula
Aluminium Busduct, conductors, Metal and energy costs; substitution Approve material and
enclosures, selected windings changes dimensions and joint design connector system, not metal
alone
Electrical steel Transformers, motors, reactors  Core grade and lamination quality Lock grade/loss specification

influence both material cost and losses and test method

Engineering resins Breakers, terminal blocks, Flame-retardant and electrical-grade Control resin grade and
enclosures, insulation parts compounds carry a performance unapproved material changes
premium

Lead-time outlook: distinguish mechanical electrical products from
electronics-heavy products

Lead time is increasingly determined by the least substitutable component. Conventional mechanical
switchgear may be dominated by copper, steel, moulding and production capacity; smart breakers,
meters and gateways add MCUs, communication modules, displays and current sensors. A single
long-lead electronic component can therefore hold an otherwise complete panel.

* Repeat orders: agree an approved alternative-component list before a shortage occurs.

e Project orders: freeze communication modules, protection relays and special accessories earlier than
standard mechanical parts.

* Quotations: separate manufacturing lead time from certification/document approval and shipping time.

PLANNING The World Bank expects copper and aluminium prices to ease in 2027 as

RANGE, NOT A  supply constraints unwind, but identifies meaningful upside risks. Use

PROMISE scenario bands and re-quote triggers instead of relying on one annual metal
assumption.
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4. Common Quality Risks & Procurement Traps

4.1 Cable and conductor: the cheapest metre can become the most
expensive circuit

The most serious shortcuts are often invisible after installation. Copper-clad aluminium presented as
copper, undersized conductor cross-section, excessive conductor resistance, non-uniform insulation
thickness and low-grade compounds can all reduce safety margin. Visual inspection alone is not
enough.

Conductor material Material certificate plus resistance, mass or Copper-clad aluminium can mimic copper
composition checks where risk justifies visually while changing resistance and thermal
performance
Cross-section / Measure conductor dimensions and DC resistance A cable can look full-size while carrying less
resistance against the applicable cable standard conductive metal
Insulation Thickness distribution, spark/withstand test and Thin spots create local electric-field stress and
compound identification premature breakdown

4.2 Circuit breakers and switches: performance is hidden inside the
mechanism

Contact material, contact geometry, spring force, arc-runner design and arc-chute construction directly
influence temperature rise, endurance and interruption performance. A visually similar breaker can
therefore have materially different short-circuit behaviour. IEC 60947-2:2024 is the current
international circuit-breaker standard for the relevant low-voltage scope; buyers should treat claimed
Icu/lcs values as test-backed ratings, not catalogue decoration.

« Silver-contact shortcuts: reduced precious-metal content or thinner contact tips can accelerate erosion
and heating. Ask for type-test evidence and change control on contact material.

e Arc-chute shortcuts: changing plate count, geometry or material without revalidation can affect arc
cooling and interruption. Compare production units with the certified/tested construction.

e Trip-unit substitutions: electronic and thermal-magnetic variants are not interchangeable from a
performance-documentation perspective.

4.3 Enclosures and insulation parts: “flame-retardant” and “IP-rated” need
evidence

UL 94 is a material flammability test framework; its classifications are not a universal statement that an
entire product is fireproof. Likewise, an IP rating belongs to a tested enclosure construction, including
gaskets, glands, fasteners and assembly method. A supplier changing resin grade, wall thickness or
sealing parts can invalidate the assumptions behind the original performance.

A USEFUL For safety-critical products, inspect the production BOM against the
INSPECTION tested/certified sample. Certificates are strongest when the factory is
RULE demonstrably building the same construction that was evaluated.
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5. A Practical Buyer Qualification Framework

A robust procurement process does not require a laboratory at every purchase order. It requires
disciplined escalation: document checks for every SKU, targeted incoming inspection for every batch,
and independent testing where the safety, regulatory or commercial exposure justifies it.

1. Market mapping Confirm destination, HS/CN code, applicable standard Product is sold into multiple jurisdictions or
and certification route classification is uncertain

2. Technical lock Freeze ratings, materials, critical components, Supplier proposes “equivalent” materials or
drawings and approved alternatives components

3. Evidence review Check certificate scope, model number, test Certificate is generic, expired, unverifiable or
standard, report date and issuing body covers a different model

4. Pre-production Approve golden sample/BOM and inspection plan First order, new factory, new mould/tooling or

safety-critical product

5. Pre-shipment Verify quantity, labels, critical dimensions, function Large project value, high failure consequence or
and selected destructive tests prior quality issue

6. Post-delivery Track failures by lot/model and feed results into Repeat defects or field failures indicate systemic
supplier scorecard drift

What sophisticated buyers increasingly ask suppliers to prove
* Which exact standard and edition was used for the tested model?
¢ Which components or materials are safety-critical and locked by the certification file?
* What changes require customer approval before production?

e Can the supplier trace conductor, resin, contact material and critical electronic lots to the finished
batch?

e What routine tests are performed on every unit or batch, and what records are retained?
* What is the contingency plan for long-lead electronics and volatile metals?

PROCUREMEN The objective is not to demand the maximum certificate set from every

T PRINCIPLE supplier. It is to make the evidence proportional to risk - market-access risk,
safety consequence, project value, replacement cost and field-service
difficulty.

Conclusion

The global electrical market is becoming more transparent and less forgiving. Regulation is more
data-driven, energy performance is more commercial, smart devices are more service-dependent, and
raw-material volatility is harder to hide inside a fixed annual price. The strongest suppliers and buyers
will be those that connect compliance, engineering evidence, material economics and production
control into one procurement decision.

If you have deeper observations or a different view of these market shifts, we welcome the opportunity
to discuss them with you.
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