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DISCLAIMER NOTICE

This memorandum has been prepared by M Capital Group (“MCG”) on the basis of information supplied to
MCG.

This document is not intended to form the basis of any investment decision and should not be considered
as a recommendation by MCG, or any other person. This document does not constitute an offer to sell or
an invitation to purchase or tender.

None of the information contained in this document has been verified by MCG or any other person. No
party shall have any right of action against MCG, the Company or any other person in relation to the
accuracy or completeness of the information contained in this document or any other written or oral
information made available to it in connection with a potential transaction.

This document has been delivered for information purposes only and upon the express understanding that
such parties will use it only for the purpose set out above.

In furnishing this document, MCG undertakes no obligation to provide the recipient with access to any
additional information or to update this document or additional information or to correct any inaccuracies
therein which may become apparent.

MCG is not acting nor sponsoring any other person, nor is it responsible for providing protections afforded
to parties of MCG to any other person.
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EXECUTIVE SUMMARY

INTRODUCTION

The global wheel manufacturing industry is entering a new cycle of strategic importance
as automotive, aerospace, and aftermarket customers reassess how and where critical
components are produced. Wheels are no longer viewed only as cost-driven metal
products; they are increasingly tied to supply-chain resilience, material selection, logistics
exposure, automation capability, regulatory requirements, and customer proximity.
Across steel, aluminum alloy, forged, flow-formed, and specialized aerospace
applications, manufacturers are facing a more complex operating environment shaped by
tariffs, freight volatility, electrification, lightweighting, regionalization, and recurring
maintenance demand. This report examines how these forces are changing the
competitive position of wheel manufacturers and why companies with established
production assets, technical know-how, automation, quality systems, and regional supply-
chain access may be better positioned to capture value in the next phase of the industry.

A STRUCTURAL TURNING POINT

For several decades, global manufacturing strategies were primarily designed to minimize
direct production costs by locating labor-intensive operations in lower-cost markets and
transporting finished products across long international supply chains. Recent disruptions,
however, have exposed the limitations of this model. Pandemic-related shutdowns,
geopolitical tensions, transportation bottlenecks, tariffs, and limited visibility into lower-tier
suppliers have encouraged manufacturers to place greater value on reliability, flexibility,
and continuity of supply. As a result, sourcing decisions are increasingly being evaluated
across a wider range of considerations, including delivery time, inventory requirements,
transportation exposure, geopolitical risk, and the ability to respond quickly to changes in
customer demand. Within North America, this shift is supporting greater interest in U.S.
reshoring and Mexican nearshoring as manufacturers seek to combine cost efficiency
with stronger supply chain resilience.
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There is a scale and recurring nature of North American wheel demand. Regional vehicle
production increased from approximately 13.5 million units in 2021 to 16.1 million units in
2025, implying baseline OEM demand of approximately 64.4 million road wheels in 2025
before accounting for spare wheels, replacement demand, or aftermarket purchases. The
United States remains the region’s largest vehicle producer, while Mexico’s continued
production growth reinforces the increasingly integrated nature of the North American
automotive supply chain. This large and stable requirement makes wheel manufacturing
strategically important: suppliers capable of producing closer to major assembly plants
can reduce transportation distances, shorten replenishment times, respond more quickly
to production changes, and provide manufacturers with a regional alternative to
concentrated overseas sourcing.

FROM GLOBAL SOURCING TO TOTAL DELIVERED COST

Automotive original equipment manufacturers are reassessing sourcing decisions by
considering resilience alongside price, quality, and production capacity. The traditional
approach of concentrating production with the lowest-cost supplier can create significant
exposure when that supplier is located far from assembly operations or depends on an
opaque network of lower-tier producers. Manufacturers are therefore seeking improved
visibility into material origin, supplier financial health, production capacity, logistics routes,
and contingency planning. Many companies are also diversifying suppliers across
multiple regions rather than relying entirely on one country or facility. For wheel
procurement, this may support dual-sourcing strategies that maintain access to overseas
manufacturing while developing domestic or nearshore capacity for critical programs.
Suppliers that can provide short lead times, transparent production data, stable quality,
and the ability to respond to schedule changes may gain strategic value even when their
quoted unit price is not the lowest. The purchasing decision is consequently shifting from
minimum purchase price toward risk-adjusted total delivered cost.
Drewry World Container Index
(US$ per 40-Foot Container, 2026)
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The chart demonstrates how quickly international freight costs can change within a
relatively short period. The Drewry World Container Index increased from approximately
US$2,286 per 40-foot container on May 7, 2026 to US$4,530 by July 2, 2026,
representing an increase of approximately 98%. The increase was driven by
strengthening rates across transpacific and Asia—Europe trade routes, including higher
fuel surcharges, peak-season charges, and tighter shipping capacity. This volatility is
particularly significant for wheel manufacturers because wheels are heavy and bulky
products that consume substantial container space, causing transportation costs to
represent a greater share of total delivered cost. Rising freight rates therefore reduce the
factory-cost advantage of overseas production and reinforce the strategic value of
domestic or nearshore manufacturing, shorter lead times, and diversified sourcing
arrangements.

DOMESTIC MANUFACTURING AS A STRATEGIC ADVANTAGE

Automation is central to the economic viability of advanced manufacturing in the United
States. Domestic producers generally face higher direct labor costs than manufacturers
operating in lower-wage regions, making it difficult to compete through labor-intensive
production methods alone. Robotics, automated conveyors, programmable process
controls, CNC machining, machine-vision inspection, and digital production monitoring
allow manufacturers to increase output while reducing repetitive manual handling and
variability. In wheel manufacturing, automated systems can be applied across casting,
loading, machining, polishing, coating, inspection, and material movement. These
investments also improve consistency and data collection, enabling manufacturers to
identify quality issues earlier and reduce scrap, rework, and unplanned downtime. The
competitive objective is not simply to replace employees, but to combine a smaller, more
technically skilled workforce with equipment capable of operating at higher utilization and
precision. As automation becomes more sophisticated, the importance of direct labor-
cost differences may decline relative to equipment productivity, energy efficiency, quality,
and logistics performance.

AEROSPACE AS A HIGHER-VALUE GROWTH AREA

Aerospace wheels, brakes, and related components operate within a more demanding
technical and regulatory environment than conventional automotive products. Suppliers
must satisfy strict requirements involving engineering approval, process documentation,
material traceability, inspection, testing, configuration control, and ongoing quality
assurance. Maintenance and repair activities must also be performed using approved
procedures and, where applicable, by properly certificated organizations. These
requirements create lengthy qualification periods and limit the number of manufacturers
capable of serving major aircraft platforms. For qualified suppliers, the resulting barriers
can support more defensible pricing and stronger customer relationships than
commoditized manufacturing work, although margins depend on program mix, volumes,
and contractual terms. The value opportunity also extends beyond new aircraft production.
Wheels and brakes experience recurring wear and must be inspected, repaired,
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overhauled, or replaced throughout the operating life of an aircraft, creating an ongoing
aftermarket and maintenance opportunity tied to fleet utilization and landing cycles.
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A ONE-TIME.INDUSTRIAL REALIGNMENT

INTRODUCTION

The wheel manufacturing industry is being reshaped by a broader industrial realignment
in which cost, location, resilience, and technical capability are being reconsidered
together. For decades, many automotive and industrial supply chains prioritized offshore
production and low quoted factory prices, but recent disruptions have exposed the hidden
costs of long-distance sourcing, including freight volatility, tariff exposure, inventory risk,
supplier opacity, and production delays. Wheels are a strong case study for this shift
because they are heavy, bulky, material-sensitive, quality-critical, and directly tied to
vehicle production schedules. As OEMs, aerospace customers, and aftermarket channels
place greater value on reliability, responsiveness, traceability, and regional supply
continuity, manufacturers with scalable production assets, automation, engineering
capability, and proximity to end markets are becoming more strategically important. This
realignment does not eliminate global sourcing, but it changes the basis of competition
from lowest factory cost toward total delivered cost, supply-chain control, and long-term
manufacturing resilience.

DYNAMIC TRANSFORMATION
From Globalization to Regionalized Production

For several decades, industrial supply chains were optimized around global specialization,
low production costs, and the movement of components across multiple countries before
final assembly. Recent disruptions have exposed the operational risks of relying on
distant suppliers, congested transportation networks, and highly concentrated production
locations. This transition does not represent the end of globalization; rather, it reflects a
more balanced model in which global sourcing is supported by regional capacity capable
of maintaining production during periods of disruption.
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Manufacturing Priority Shift
(Index, 2015=100, 2015-2026)
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The manufacturing landscape is undergoing a fundamental strategic realignment, moving
decisively away from a singular focus on offshoring and lowest-cost sourcing. As
illustrated by the chart, the index for offshore sourcing has remained relatively stagnant,
while the index for resilience has surged dramatically, overtaking cost as the primary
driver for supply chain decisions by 2026. This shift is a direct response to recent global
disruptions, which have exposed the fragility of highly concentrated, distant production
networks. Consequently, the narrative is transitioning from pure globalization to a more
balanced model of regionalized production. Manufacturers are now strategically building
capacity within their key sales regions to ensure business continuity, creating a hybrid
system where global sourcing is supplemented by robust regional hubs that can maintain
operations when global networks are stressed. This evolution signifies not an end to
globalization, but a maturation towards a more resilient and flexible approach.

Supply Chain Resilience as a Strategic Priority

Supply-chain resilience has evolved from an operational consideration into a central
strategic priority for manufacturers and their customers. Companies are now assessing
whether suppliers can continue producing during transportation interruptions, material
shortages, geopolitical disputes, natural disasters, and sudden changes in demand.
Resilient supply chains typically include multiple qualified suppliers, greater visibility into
lower-tier vendors, shorter transportation routes, and the ability to shift production
between facilities. For manufacturers of essential automotive and aerospace components,
resilience has become particularly important because the failure of one supplier can
disrupt an entire production line or maintenance network.
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The Reassessment of Offshore Manufacturing Economics

Offshore manufacturing was historically evaluated primarily through factory labor costs
and quoted unit prices. That approach is increasingly being replaced by a broader
assessment that includes freight, tariffs, insurance, inventory carrying costs, quality
control, supplier oversight, production delays, and emergency replacement sourcing.
Once these costs are incorporated, the savings associated with offshore manufacturing
may be materially smaller than the initial purchase price suggests. Heavy industrial
products are especially affected because transportation and warehousing represent a
greater percentage of their total economic cost. Manufacturers are therefore reassessing
which products remain suitable for offshore production and which should be produced
closer to customers.

Sourcing Model Comparison

Supply Chain Resilience and Offshore Manufacturing Economics
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The comparative evaluation of sourcing models underscores the tangible advantages of
a resilience-driven approach over traditional offshore strategies. As depicted in the chart,
regionalized and resilient sourcing significantly outperforms offshore, lowest-cost
sourcing across critical operational metrics, earning higher scores in supply resilience,
delivered cost predictability, lead-time reliability, supplier visibility, tariff insulation, and
flexibility. This performance gap is rooted in a fundamental reassessment of what
constitutes true cost. Supply-chain resilience has transitioned from an operational
concern to a central strategic priority, especially for industries like automotive and
aerospace where supplier failure can cripple entire production lines. Concurrently, the
economics of offshoring are being re-evaluated beyond just factory labor costs.
Companies now incorporate a comprehensive total cost analysis that includes freight,
tariffs, insurance, inventory carrying, quality control, and the risk of production delays. For
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heavy industrial products, where transportation and warehousing account for a significant
portion of total costs, this analysis often reveals that the perceived savings of offshoring
are substantially diminished. Consequently, manufacturers are methodically reassessing
their portfolios to determine which products are best suited for cost-driven offshore
production and which must be produced closer to their end customers to ensure resilience,
visibility, and responsiveness.

Geopolitical Risk and Industrial Localization

Trade disputes, military conflicts, sanctions, export controls, and policy changes have
increased uncertainty across global manufacturing networks. Companies that depend
heavily on one country or region may face sudden changes in material availability, tariff
treatment, shipping access, or regulatory requirements. Industrial localization reduces
some of this exposure by placing critical production capabilities within the customer’s
home market or among closely aligned trading partners. While localization cannot
eliminate commodity or geopolitical risk entirely, it provides greater control over
manufacturing schedules, supplier communication, product quality, and contingency
planning. These benefits are encouraging companies to treat production geography as a
strategic risk-management decision.

The Rise of Nearshoring and Friendshoring

Nearshoring and friendshoring provide intermediate alternatives between full domestic
production and traditional long-distance offshoring. Nearshoring relocates production to
geographically closer markets, while friendshoring favors countries with stable political,
regulatory, and trade relationships. For U.S. manufacturers, Mexico has become an
important nearshore location because of its proximity, established automotive supply
chain, manufacturing workforce, and integration under the United States—Mexico—
Canada Agreement. Other companies are diversifying across allied countries in Europe
and Asia. These approaches can reduce transportation times and geopolitical exposure
while preserving some of the production-cost advantages associated with international
manufacturing.
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Regionalization Pathway
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The pathway toward regionalization is characterized by a strategic progression through
intermediate sourcing models, supported by policy catalysts and operational shifts. As
illustrated in the chart, sourcing strategies are evaluated on their ability to enhance supply
chain control and operational resilience, moving from the low-scoring offshore model to
nearshoring, ultimately a fully regionalized North American capacity model with a score
of 8.5 out of 10. Nearshoring to geographically closer markets like Mexico, and to
politically and economically stable allied nations, offer intermediate solutions that reduce
transportation times and geopolitical exposure while preserving some cost advantages.
This transition is accelerated by government policy, which increasingly shapes
manufacturing decisions through tariffs, tax incentives, grants, and domestic-content
requirements, materially improving the economics of regional production. Concurrently,
firms are shifting their inventory strategies from just-in-time efficiency toward just-in-case
resilience, building strategic buffers to absorb disruptions. Underpinning this
transformation is a long-term capacity rebuild encompassing manufacturing assets,
tooling, robotics, logistics, and workforce development. However, companies must
carefully evaluate policy durability and potential changes across administrations, viewing
government support as an accelerator of commercially viable operations rather than a
substitute for competitive fundamentals.

Government Policy as a Manufacturing Catalyst

Government policy is increasingly influencing where companies manufacture, source
materials, and deploy capital. Tariffs, tax incentives, grants, domestic-content
requirements, infrastructure spending, and government procurement rules can materially
change the economics of domestic and imported production. In the United States, policy
measures have encouraged investment in advanced manufacturing, automation,
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semiconductors, batteries, critical materials, and transportation equipment. These
programs create opportunities for domestic suppliers, but companies must also evaluate
policy durability, eligibility conditions, and potential changes across political
administrations. Government support is therefore best viewed as an accelerator of
commercially viable manufacturing rather than a substitute for competitive operations.

THE WHEEL INDUSTRY AS A CASE STUDY

A Heavy and Logistics-Intensive Product

Automotive wheels are large, relatively heavy products that consume substantial
transportation and warehouse capacity compared with compact, high-value components.
Shipment economics are affected by both weight and volume because a container or
truck may reach its practical capacity before a large number of wheels can be loaded.
Larger diameters used on pickup trucks, sport utility vehicles, and premium automobiles
further increase this burden. Wheels also require protective packaging to prevent
cosmetic damage to painted, polished, or machined surfaces. These characteristics make
freight, handling, storage, and packaging meaningful components of the total delivered
cost.

Logistics Burden by Product

Why Automotive Wheels Are a Heavy and Logistics-Intensive Product
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The chart demonstrates that automotive wheels carry a substantially greater logistics
burden than many other vehicle and technology components because they combine high
weight, large physical dimensions, and protective-packaging requirements. Automotive
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wheels are positioned near the upper-right of the matrix, reflecting both their significant
shipping-space requirements and their high handling weight. Compared with compact
products such as electronics and control modules, wheels reduce the number of units
that can be loaded into a container or truck and require more warehouse space per unit.
Their painted, polished, or machined surfaces also require protective packaging to
prevent cosmetic damage during transportation. As a result, freight, warehousing,
handling, and packaging represent meaningful components of total delivered cost,
strengthening the economic case for manufacturing wheels closer to major automotive
customers and assembly plants.

The Hidden Cost of Long-Distance Transportation

The cost of transporting imported wheels extends beyond the quoted ocean-freight rate.
Buyers may also incur inland transportation, port handling, customs brokerage, insurance,
warehousing, inventory financing, and quality-inspection costs. Long supply chains
require orders to be placed further in advance, increasing the risk that actual customer
demand will differ from the quantities already in transit. Delayed shipments may force
companies to expedite replacement products or carry additional inventory as protection.
When these indirect costs are considered, domestic and regional production can become
more competitive even when the manufacturer’s direct factory cost is higher.

Aluminum represents the principal raw material in most modern alloy wheels, making the
industry sensitive to metal prices, regional premiums, energy costs, and scrap availability.
A manufacturer may experience margin pressure when input prices rise faster than
customer prices or when contracts limit the ability to pass through higher costs. The
effects can be particularly significant in the aftermarket, where the wheel manufacturer
often purchases the aluminum directly rather than processing customer-owned material.
Companies can manage exposure through long-term supply agreements, recycled inputs,
customer pass-through mechanisms, inventory management, and selective hedging.
However, no procurement strategy can fully eliminate commodity-price risk.

Why Wheels Are Well Positioned for Reshoring

Wheel manufacturing combines several characteristics that support regional production:
high freight exposure, meaningful tariff sensitivity, recurring demand, quality requirements,
and the need for close coordination with vehicle manufacturers. Proximity allows domestic
producers to deliver smaller quantities more frequently, respond rapidly to design
changes, and reduce the inventory held between production and final assembly.
Automation can also reduce the labor-cost disadvantage traditionally associated with U.S.
manufacturing. Reshoring will not be appropriate for every wheel design or customer, but
specialized, lower-volume, time-sensitive, and premium products may be particularly
suitable for domestic production
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North American Vehicle Production and Implied OEM Wheel Demand
(Millions, 2021-2024)
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The chart illustrates the scale and recurring nature of North American wheel demand.
Regional vehicle production increased from approximately 13.5 million units in 2021 to
16.1 million units in 2024, implying baseline OEM demand of approximately 64.4 million
road wheels in 2024 before accounting for spare wheels, replacement demand, or
aftermarket purchases. The United States remains the region’s largest vehicle producer,
while Mexico’s continued production growth reinforces the increasingly integrated nature
of the North American automotive supply chain. This large and stable requirement makes
wheel manufacturing strategically important: suppliers capable of producing closer to
major assembly plants can reduce transportation distances, shorten replenishment times,
respond more quickly to production changes, and provide manufacturers with a regional
alternative to concentrated overseas sourcing.

RESHORING AND SUPPLY CHAIN LOCALIZATION
The Strategic Return of Domestic Manufacturing

Domestic manufacturing is returning to the center of corporate supply-chain strategy as
companies place greater value on production continuity, responsiveness, and control. For
much of the past several decades, sourcing decisions were dominated by direct labor
costs and factory pricing, encouraging the movement of industrial production to lower-
cost regions. Recent disruptions have demonstrated that these savings can be offset by
transportation delays, limited supplier visibility, geopolitical uncertainty, and the
operational cost of interrupted production. Reshoring therefore does not represent a
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rejection of global trade; it reflects a more balanced manufacturing model in which
strategically important products are produced closer to their principal customers. In the
wheel industry, domestic manufacturing can provide closer coordination with OEMs,
faster responses to changes in production schedules, and greater oversight of quality-
sensitive casting, machining, and finishing processes.

Benefits of Reshoring and Localized Manufacturing
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Reshoring is not about reducing globalization — it is about building a more balanced,
resilient, and responsive manufacturing model that creates long-term value.

Source: MCG, NIST, 2026

The diagram illustrates how reshoring and localized manufacturing can create value
beyond the direct factory cost of production. Producing closer to customers can improve
production continuity by reducing exposure to international transportation delays,
geopolitical disruptions, and distant supplier failures. Shorter supply chains also support
faster delivery and greater flexibility when OEM production schedules or customer
demand change. At the operational level, regional manufacturing provides greater
visibility into suppliers and production processes, enables closer collaboration with OEM
engineering and procurement teams, and strengthens oversight of quality-sensitive
casting, machining, and finishing activities. These benefits can reduce inventory,
expediting costs, disruption risk, and other elements of total cost of ownership. Reshoring
should therefore be understood not as the elimination of global sourcing, but as the
development of a more balanced and responsive manufacturing network.
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Reducing Dependence on Overseas Production

Dependence on overseas production can create vulnerabilities when a critical product is
concentrated within one country, supplier group, or transportation corridor. Automotive
wheels sourced from distant markets may be affected by port congestion, shipping-
capacity constraints, trade-policy changes, customs delays, or interruptions at upstream
aluminum and component suppliers. Reducing this dependence does not require
eliminating international sourcing altogether. A more resilient approach combines global
suppliers with sufficient domestic or regional capacity to support priority programs and
respond during disruptions. For automotive manufacturers, the objective is to avoid a
situation in which the absence of one component interrupts an entire vehicle assembly
line. Establishing qualified U.S. production for selected wheel categories can create a
strategic alternative while preserving overseas supply for high-volume or price-sensitive
programs where international manufacturing remains economically appropriate.

Regional Supply Networks and Production Resilience

Regional manufacturing networks increase resilience by connecting OEMs, component
manufacturers, material suppliers, logistics providers, and technical service companies
within a more concentrated geographic area. Shorter distances can improve
communication, reduce transportation variability, and allow customers to respond more
quickly when production requirements change. A regional wheel ecosystem may include
aluminum suppliers, mold and tooling companies, casting facilities, CNC machining
providers, coating and polishing operations, testing laboratories, and automotive
assembly plants. The value of this structure extends beyond proximity: repeated
interaction between regional companies can accelerate problem-solving, product
development, and supplier qualification. A resilient network should not depend on a single
facility, however. Its strength comes from a combination of localized capacity, multiple
qualified suppliers, transparent production information, and contingency arrangements
that allow work to be redirected when disruptions occur.
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Drewry World Container Index
(US$ per 40-Foot Container, 2026)
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The chart demonstrates how quickly international freight costs can change within a
relatively short period. The Drewry World Container Index increased from approximately
US$2,286 per 40-foot container on May 7, 2026 to US$4,530 by July 2, 2026,
representing an increase of approximately 98%. The increase was driven by
strengthening rates across transpacific and Asia—Europe trade routes, including higher
fuel surcharges, peak-season charges, and tighter shipping capacity. This volatility is
particularly significant for wheel manufacturers because wheels are heavy and bulky
products that consume substantial container space, causing transportation costs to
represent a greater share of total delivered cost. Rising freight rates therefore reduce the
factory-cost advantage of overseas production and reinforce the strategic value of
domestic or nearshore manufacturing, shorter lead times, and diversified sourcing
arrangements.

Proximity to North American Automotive Hubs

The concentration of automotive manufacturing across the U.S. Midwest, the South,
Canada, and Mexico creates a natural advantage for wheel producers located within the
North American production corridor. A regional supplier can reach assembly facilities
through shorter and more predictable truck routes than a manufacturer shipping finished
products across an ocean and through multiple distribution points. Proximity also supports
operational activities that are difficult to conduct remotely, including customer audits,
engineering reviews, production trials, quality investigations, and rapid delivery of
replacement components. This advantage is especially relevant during the launch of a
new vehicle or wheel program, when specifications and production schedules may
change frequently. A domestic wheel manufacturer situated near major customers can
therefore compete through speed, flexibility, and collaboration rather than attempting to
match offshore producers solely on factory labor cost.
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The Long-Term Outlook for U.S. Wheel Manufacturing

The long-term outlook for U.S. wheel manufacturing will depend on whether domestic
producers can convert supply-chain concerns into commercially sustainable operations.
Tariffs and policy support may improve the relative position of domestic manufacturers,
but lasting competitiveness will require efficient production, quality consistency,
automation, disciplined material purchasing, and sufficient customer volume. U.S.
producers are unlikely to replace all overseas wheel production, particularly in
standardized, high-volume categories where large global manufacturers retain significant
cost and scale advantages. The stronger opportunity may lie in specialized OEM
programs, premium aftermarket products, rapid-turnaround requirements, aerospace-
adjacent applications, and customers that assign greater value to traceability and supply
continuity. Domestic wheel manufacturing can therefore develop as a differentiated
component of the global industry rather than merely a higher-cost replication of offshore
capacity.

TARIFFS, LOGISTICS, AND TOTAL DELIVERED COSTS
Moving Beyond the Lowest Factory Price

The lowest quoted factory price does not necessarily represent the lowest economic cost
to the customer. A complete sourcing analysis must also include freight, customs duties,
insurance, brokerage, quality inspection, inventory financing, warehousing, packaging,
and the expected cost of delays or supply interruptions. These considerations are
particularly important for wheels because they are relatively heavy, occupy significant
shipping space, and must be protected from cosmetic damage. A domestic supplier may
quote a higher unit price but still provide competitive economics through shorter
transportation routes, lower inventory requirements, and greater responsiveness. The
relevant comparison is therefore not domestic factory cost against foreign factory cost; it
is the full risk-adjusted cost of delivering a compliant product to the customer at the time
and location it is required.

Tariff Exposure on Imported Wheels and Aluminum

U.S. tariff policy has become a material variable in the sourcing of aluminum products
and downstream manufactured goods. The current Section 232 framework distinguishes
among covered metal products and different categories of derivative products, with tariff
treatment dependent on classification, composition, origin, and the applicable rules in
effect at the time of entry. As a result, the tariff applied to a finished wheel may differ from
the tariff applied to aluminum input, machinery, tooling, or another related product. This
complexity makes it difficult for importers to rely on a single generalized tariff assumption.
Manufacturers and customers must review the relevant Harmonized Tariff Schedule
classification and determine how duties apply to both the finished product and its metal
content. Domestic production can reduce exposure to duties on imported finished wheels,
although it may remain indirectly exposed through imported raw materials and equipment.
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The increasing popularity of pickups, SUVs, premium vehicles, and customized platforms
has contributed to demand for larger-diameter and wider wheels. These products
generally require more aluminum, larger packaging, greater warehouse space, and more
transportation capacity per unit. A container or truck carrying larger wheels may reach its
volume or weight limitation with fewer units, increasing freight cost per wheel. Larger
products may also be more difficult to handle and more exposed to cosmetic damage
during transit. These characteristics strengthen the economic importance of
manufacturing proximity because each additional mile has a greater effect when the
product is bulky and costly to transport. The premiumization of wheels can support higher
selling prices, but it simultaneously increases exposure to aluminum prices, packaging
expense, inventory value, and transportation efficiency.

Total Delivered Cost as the New Sourcing Benchmark

Total delivered cost provides a more complete framework for evaluating sourcing
alternatives than quoted purchase price alone. The analysis should include direct
manufacturing cost, tariffs, transportation, packaging, inventory, warehousing, quality
failures, lead-time variability, administrative burden, and the financial effect of potential
disruption. Some of these items can be measured directly, while others require
probability-weighted assumptions. A domestic supplier may not be the lowest-cost option
in every scenario, but it may offer a lower risk-adjusted cost for products requiring fast
delivery, frequent design changes, high quality, or close customer coordination. For wheel
manufacturers, the transition toward total delivered cost shifts competition away from
labor rates alone and toward an integrated assessment of manufacturing efficiency,
logistics performance, reliability, and working-capital requirements.

AUTOMATION AND ADVANCED MANUFATURING

Automation is becoming one of the most important drivers of competitiveness in wheel
manufacturing because it allows producers to improve productivity, consistency, safety,
and quality while reducing dependence on repetitive manual labor. A modern wheel
facility must coordinate multiple technical processes, including casting, heat treatment,
CNC machining, finishing, inspection, material handling, and production monitoring. Each
stage affects the final product’s structural integrity, dimensional accuracy, cosmetic
quality, and delivery reliability. As domestic and regional manufacturers face higher labor
costs than many offshore competitors, advanced manufacturing systems provide a
pathway to compete through throughput, repeatability, data visibility, and lower defect
rates rather than wage arbitrage alone. The most valuable automation investments are
not isolated robots or machines, but integrated production systems that connect
equipment, process controls, inspection data, maintenance planning, and skilled
technical labor into a coordinated manufacturing platform.

Robotics as a Domestic Cost Equalizer

Robotics can help domestic manufacturers offset higher labor costs by automating
repetitive, physically demanding, and highly standardized activities. In a wheel plant,
robots may load and unload equipment, transfer castings, position components, support
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coating and polishing processes, and move work between production stages. Automated
systems can operate with consistent cycle times and reduce variation caused by fatigue
or differences in manual technique. Their economic value depends on production volume,
uptime, programming flexibility, and the manufacturer’s ability to integrate equipment
across the full process. Robotics does not remove the need for employees; it changes
the required workforce toward maintenance, programming, engineering, process control,
and quality management. When deployed effectively, automation allows a domestic
facility to compete through productivity and consistency rather than attempting to match
the hourly wage structure of lower-cost regions.
U.S. Automotive Industrial Robot Installations
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The chart illustrates the sustained importance of robotics investment within the U.S.
automotive manufacturing sector. Annual installations increased from 9,782 units in 2021
to 14,472 units in 2022, before normalizing to 12,421 units in 2023. Installations
subsequently recovered to approximately 13,700 units in 2024 and remained elevated at
13,500 units in 2025—approximately 38% above the 2021 level. Although investment
varies with vehicle programs and capital-spending cycles, the data demonstrate that
automation has become an established component of automotive manufacturing rather
than a temporary response to labor shortages. For domestic wheel producers, robotics
can improve the loading and unloading of equipment, movement of castings, machining
consistency, finishing quality, inspection accuracy, and overall plant throughput. This
allows manufacturers to compete through productivity, repeatability, and lower process
variability while shifting the workforce toward higher-skilled functions such as
programming, engineering, maintenance, and quality control.
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Automated Casting and Material Handling

Wheel casting involves high temperatures, heavy molds and components, precisely timed
operations, and repeated movement between production stages. Automation can
improve safety and repeatability by controlling the handling of molten metal, molds, newly
cast wheels, and work-in-process components. Robots and powered conveyors can also
reduce the risk of damage caused by inconsistent handling and maintain a more
predictable flow through casting, cooling, heat treatment, machining, and inspection. The
greatest benefit occurs when the entire production line is designed as an integrated
system rather than a collection of independently automated machines. If downstream
machining or inspection cannot keep pace with casting output, automation may simply
create excess work-in-process inventory.

CNC Machining and Precision Manufacturing

Computer numerical control machinery is essential to producing wheel dimensions that
meet fitment, balance, runout, sealing, and safety requirements. CNC systems can
machine mounting surfaces, pilot bores, lug holes, offsets, profiles, and cosmetic features
with repeatability that would be difficult to achieve through manual processes. Digital
programs and interchangeable tooling also allow a facility to manufacture multiple designs
and vehicle fitments on the same equipment, improving production flexibility. However,
machining accuracy depends on more than the machine itself. Tool wear, temperature,
fixture design, maintenance, material variation, and programming quality can all affect the
finished component. Advanced monitoring and closed-loop control can help identify
deviations before they create large volumes of nonconforming products, strengthening
both productivity and quality assurance.

lllustrative CNC Shop Productivity Outcomes

(% Improvement, 2025)

Value-added revenue QO >100%
Sales per employee O +93%
Setup hours per week O -50%
Monthly break-even QO -30%

0 20 40 60 80 100
Setup hours declined from 60 to 30 per week.
The case study combined lean management, process improvement, digital tools, and a five-year automation plan.

Source: MCG, NIST, 2025
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The chart demonstrates the potential operating benefits of combining CNC manufacturing
with coordinated process improvement, digital technology, and automation. In the NIST
Manufacturing Extension Partnership case study, the precision-machining company
reported a 93% increase in sales per employee over two years, more than a 100%
increase in value-added revenue, a 50% reduction in weekly setup hours, from 60 hours
to 30 hours, and a 30% reduction in monthly break-even requirements. These results
illustrate how improved machine utilization, reduced setup time, standardized workflows,
and automated production planning can increase output without requiring a proportional
increase in labor or fixed costs. The figures represent one company’s experience and
should be viewed as an illustrative case study rather than an industry-wide performance
benchmark.

Advanced Heat Treatment and Process Control

Heat treatment determines important mechanical properties of an aluminum wheel,
including strength, hardness, and resistance to fatigue. Small deviations in temperature,
time, transfer conditions, or quenching can create inconsistent material performance even
when the castings appear visually acceptable. Advanced facilities use programmable
controls, calibrated sensors, alarms, and recorded production data to maintain required
processing parameters. Automated handling can also reduce variation in the time
between furnace removal and quenching. These controls improve repeatability and
provide documented evidence that each production lot passed through the required
thermal cycle. Heat treatment must be integrated with alloy chemistry, casting quality, and
subsequent machining; it cannot compensate for fundamental material defects. Its value
lies in producing consistent metallurgical properties at commercial scale while limiting
manual variability and improving traceability.

X-Ray Inspection and Non-Destructive Testing

Internal casting defects such as porosity, inclusions, voids, or cracks may not be visible
through surface inspection. X-ray inspection allows a manufacturer to examine internal
features without destroying the wheel, helping identify defects before additional
machining, finishing, and distribution costs are incurred. Other non-destructive testing
methods may be applied depending on the material, customer specification, and intended
use. Automated inspection systems can improve consistency and retain digital images
for quality analysis and traceability. However, the effectiveness of X-ray testing depends
on equipment calibration, image quality, acceptance criteria, and trained interpretation.
Inspection should not be treated as a substitute for process control. The most efficient
manufacturing system uses inspection data to identify and correct the casting conditions
that created defects rather than relying solely on sorting defective wheels after production.

Manufacturing data can reveal how changes in temperature, pressure, cycle time, tooling
condition, material chemistry, and equipment performance affect final product quality. By
combining information from casting, heat treatment, machining, inspection, and finishing,
a manufacturer can identify patterns that may not be visible when each department is
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analyzed separately. Early detection of an unfavorable trend allows corrective action
before a large quantity of defective product is produced. This is particularly valuable in
wheel manufacturing because a defect discovered after machining and finishing contains
substantially more accumulated cost than one detected immediately after casting. Data-
driven quality management can therefore reduce scrap, rework, energy consumption,
material waste, and customer returns while improving the consistency needed to support
OEM and aerospace-related programs.

Al-Enabled Production and Predictive Maintenance

Artificial intelligence and machine-learning systems can analyze sensor, maintenance,
and production data to identify abnormal conditions, predict equipment failures, and
recommend changes to operating parameters. Predictive maintenance allows a
manufacturer to service a furnace, robot, CNC machine, conveyor, or inspection system
before an unexpected failure interrupts production. Al can also support machine-vision
inspection, production scheduling, autonomous material movement, and the identification
of relationships between process variables and defects. These tools are most effective
when built on reliable data and disciplined maintenance practices. Al cannot correct
inaccurate records, poorly calibrated sensors, or unstable manufacturing processes. Its
long-term value lies in extending established engineering and operational capabilities,
enabling facilities to reduce unplanned downtime, improve quality, and optimize the use
of labor, equipment, materials, and energy
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INTRODUCTION

The automotive wheel market is a broad industrial segment supported by new-vehicle
production, replacement demand, aftermarket customization, material innovation, and
evolving vehicle design requirements. Wheels serve as both functional safety-critical
components and visible design features, which means demand is influenced by
production volumes, vehicle mix, consumer preferences, regulatory pressure, and
manufacturing capability. While steel wheels remain relevant in fleet, commercial, entry-
level, and heavy-duty applications, aluminum alloy wheels have gained significant share
because of lightweighting benefits, design flexibility, corrosion resistance, and premium
appearance. At the same time, larger vehicles, electric vehicles, performance platforms,
and off-road applications are creating more complex requirements for strength, weight,
durability, finish quality, and fitment accuracy. This section reviews the size and structure
of the wheel market, the shift in material usage, the importance of North American vehicle
production, the role of aftermarket and replacement demand, and the higher-value
opportunities connected to aerospace, MRO, and advanced manufacturing.

MARKET SIZE AND GROWTH
Global Automotive Wheel Market Size and Growth

The global automotive wheel market is a large industrial segment supported by new-
vehicle production, replacement demand, and consumer customization. Published
estimates vary materially because some studies include steel and aluminum wheels,
OEM and aftermarket sales, commercial vehicles, specialty products, and related
components, while others measure only narrower alloy-wheel categories. The most
reliable interpretation is therefore not a single market value, but a sustained global
demand base linked to vehicle ownership, production, replacement, premiumization, and
aluminum adoption
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Published Global Automotive Wheel Market Estimates
(US$ Billions, 2025 vs. Stated Forecast Year)
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Source: MCG, Global Market Insights, 2026

The chart compares published estimates from five market-research providers and
demonstrates both the scale of the global automotive wheel industry and the wide range
of reported market values. Estimates for 2025 range from approximately US$27.0 billion
to US$51.8 billion, while longer-term forecasts range from approximately US$35.2 billion
to US$106.0 billion between 2032 and 2035. The variation does not necessarily indicate
contradictory market conditions; it primarily reflects differences in report scope, including
whether the analysis covers steel and aluminum wheels, wheel rims, passenger and
commercial vehicles, and OEM and aftermarket demand. Despite these methodological
differences, each source anticipates continued market expansion, supported by vehicle
production, replacement demand, larger wheel sizes, lightweight-material adoption, and
consumer premiumization. MCG therefore views the estimates as defining a broad market
range rather than a single definitive valuation, with the underlying research consistently
supporting a large and growing global demand base.

North American Wheel Demand and Production Trends

North America remains one of the world’s most important automotive production and
consumption markets. The region combines large vehicle assembly operations, an
extensive installed vehicle base, high ownership rates, and strong demand for pickup
trucks and sport utility vehicles. International automakers alone produced approximately
4.9 million vehicles in the United States in 2024, representing nearly half of U.S. light-
vehicle production. This manufacturing footprint creates recurring demand for wheel
suppliers located throughout the Midwest, South, Mexico, and Canada. Regional sourcing
may become increasingly valuable as automakers seek shorter lead times and greater
supply-chain visibility.
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The automotive wheel market operates through three principal demand channels. OEM
sales are tied to new-vehicle assembly and typically involve high qualification standards,
predictable production programs, and significant customer pricing power. Replacement
demand arises when original wheels are damaged, corroded, or no longer serviceable,
while specialty aftermarket demand reflects consumer preferences for appearance,
performance, size, or off-road capability. These channels have different pricing, volume,
marketing, and distribution requirements. A manufacturer serving more than one channel
can diversify revenue, but it must also manage different product-development cycles,
inventories, customer relationships, and quality expectations.

The Transition from Steel to Aluminum Alloy Wheels

Steel wheels remain important in commercial, fleet, entry-level, and cost-sensitive
applications, but aluminum alloy wheels have become increasingly common across
passenger vehicles, SUVs, and pickup trucks. Aluminum provides weight savings,
corrosion resistance, design flexibility, and the ability to produce visually differentiated
surfaces and finishes. Automakers also use alloy wheels to support vehicle
premiumization and higher trim packages. The transition is not absolute because steel
retains advantages in cost and certain heavy-duty applications. Nevertheless, broader
use of aluminum supports long-term demand for casting, machining, polishing, coating,
inspection, and recycling capabilities

Competitive Dynamics Among Global Manufacturers

The global wheel industry includes large producers with extensive capacity across China,
Europe, Mexico, Japan, India, and North America. Major suppliers compete on
manufacturing scale, unit cost, technical capability, proximity to assembly plants, quality,
product design, and customer relationships. Offshore manufacturers often benefit from
large production networks and lower labor costs, while regional suppliers may offer
shorter lead times and greater flexibility. Automotive OEMs also tend to maintain multiple
suppliers to manage price and continuity risk. Domestic manufacturers are therefore most
likely to succeed where they can combine automation, high utilization, specialized
capabilities, and reliable delivery rather than competing exclusively on labor cost.

Long-Term Market Outlook and Growth Drivers

Long-term wheel demand is expected to be supported by continued global vehicle
production, the replacement needs of a growing installed fleet, increasing aluminum
penetration, larger wheel sizes, and consumer demand for vehicle personalization.
Electric vehicles also require wheels, although their design may emphasize aerodynamics,
weight reduction, and load capacity because of battery mass. Industry growth may be
moderated by vehicle-production cycles, affordability pressures, raw-material costs, and
trade uncertainty. Overall, the sector appears positioned for stable rather than purely
speculative expansion, with the most attractive opportunities concentrated in
differentiated products, efficient manufacturing, regional supply, and higher-value
customer segments.
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NORTH AMERICAN VEHICLE PRODUCTION

The Structural Shift from Steel to Aluminum

The automotive industry’s gradual shift from traditional steel components toward
aluminum and other lightweight materials reflects the need to improve efficiency without
compromising safety or performance. In wheels, aluminum also enables more complex
shapes, finishes, and premium designs than conventional stamped steel. The transition
has been strongest in passenger vehicles, SUVs, pickups, and higher trim levels, while
steel remains relevant in fleet and heavy-duty applications. Aluminum’s long-term position
will depend on its cost relative to steel, the availability of recycled material, improvements
in alloy performance, and manufacturers’ ability to manage casting and machining
efficiently.

Automotive Wheel Market by Material

North America Aluminum Wheel Market

$9.6B

2025 Market Size

65.0%

Aluminum Alloy

Key demand drivers
* EV and hybrid lightweighting
* SUV and pickup wheel premiumization
» Larger diameters and design flexibility

* OEM adoption beyond luxury trims

@ Aluminum Alloy: 64.99%

Source: MCG, Mordor Intelligence, 2026

The chart illustrates the structural movement toward aluminum within the automotive
wheel market. Aluminum alloy represented approximately 65.0% of global automotive
wheel market value in 2025, reflecting its combination of lower weight, corrosion
resistance, design flexibility, and compatibility with larger-diameter and premium wheel
configurations. Steel and other materials represented the remaining 35.0%, with steel
continuing to serve cost-sensitive, commercial, fleet, and heavy-duty applications.

Vehicle Weight Reduction and Fuel Efficiency
Reducing vehicle mass lowers the amount of energy required for acceleration and can

improve overall operating efficiency. The U.S. Department of Energy estimates that a
10% reduction in vehicle weight may improve fuel economy by approximately 6% to 8%
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in conventional vehicles, depending on powertrain and design assumptions. Wheels
represent only one part of the vehicle, but reducing unsprung and rotational mass can
also influence handling and responsiveness. Manufacturers must balance lightweighting
against durability, impact resistance, fatigue performance, cost, and customer
preferences for larger wheel designs.

Aluminum’s Role in Extending Electric-Vehicle Range

Electric vehicles create an additional rationale for lightweight materials because their
battery packs add substantial mass. Reducing weight elsewhere in the vehicle can
improve efficiency, extend driving range, or allow the manufacturer to achieve a targeted
range with a smaller battery. Aluminum is therefore used to offset heavier batteries,
motors, and electronic systems across structural and nonstructural applications. Wheel
design must also consider the higher curb weight and torque characteristics of many
electric vehicles. Future EV wheels are likely to balance low mass with load capacity,
aerodynamics, brake cooling, durability, and visual differentiation.

Truck and Off-Road Aftermarket Demand Indicators

Spent modifying pickups in 2025
for off-road, utility, and recreational use

Pickup-Related
Aftermarket Sales

62%

Buy off-road parts Use pickups for
or take pickups off-road outdoor recreation

Source: MCG, SEMA, 2025

The chart demonstrates the importance of pickup trucks and off-road applications to the
automotive  specialty-equipment market. Pickup-related products represented
approximately 30% of total industry sales in 2025, while owners spent more than US$15
billion modifying pickups for off-road recreation, utility, and other lifestyle uses. This
makes pickups the industry’s largest vehicle segment and supports sustained demand
for larger-diameter wheels, aggressive offsets, higher load ratings, durable finishes, and
vehicle-specific fitments.
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Larger Wheel Sizes and Vehicle Premiumization

Consumer preference for SUVs, pickups, and premium trim packages has contributed to
the adoption of larger-diameter wheels. Larger wheels can strengthen a vehicle’s visual
presence and support differentiated styling, but they also require more material, increase
transportation volume, and may add weight if not engineered carefully. The resulting
economics can benefit wheel manufacturers through higher average selling prices while
increasing exposure to aluminum and freight costs. Premiumization also creates demand
for more complex finishes, machined surfaces, specialty colors, and model-specific
designs, increasing the importance of flexible manufacturing and consistent cosmetic
quality.

Design Flexibility and Consumer Aesthetic Preferences

Aluminum casting allows manufacturers to create intricate spoke patterns, concave
profiles, sculpted surfaces, and other designs that would be difficult to produce
economically with conventional steel-wheel construction. Finishing techniques such as
powder coating, liquid painting, polishing, and machining further expand the number of
available appearances. This design flexibility has made the wheel an important part of
vehicle branding and consumer customization. However, greater design complexity can
increase tooling requirements, machining time, scrap risk, and quality-control demands.
Manufacturers must therefore combine aesthetic innovation with designs that remain
practical to cast, machine, test, finish, and repair.

Vehicle Lightweighting Performance Benchmarks
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The chart quantifies the potential efficiency benefits of vehicle lightweighting. The U.S.
Department of Energy estimates that a 10% reduction in vehicle mass can improve fuel
economy by approximately 6% to 8%, while replacing conventional cast iron and steel
components with advanced lightweight materials can reduce body and chassis weight by
as much as 50%. A real-world example is the aluminum-intensive 2015 Ford F-150, which
reduced vehicle weight by approximately 700 pounds, equivalent to roughly 15% of body
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weight. These benchmarks support the growing use of aluminum in automotive
components and wheels, particularly as manufacturers seek to offset EV battery mass
and improve fuel efficiency. However, wheel lightweighting must remain balanced against
structural strength, load capacity, impact resistance, aerodynamics, and consumer
demand for larger-diameter designs.

Aluminum Price Volatility and Margin Exposure

Aluminum prices respond to global supply and demand, energy costs, production
curtailments, trade policy, transportation constraints, and regional metal premiums.
Wheel manufacturers that purchase their own raw material may experience margin
pressure when input prices rise unexpectedly, particularly if customer agreements do not
provide timely pass-through mechanisms. Volatility also affects working-capital
requirements because higher metal prices increase the value of inventory and purchase
commitments. Companies can mitigate exposure through recycled material, multiple
suppliers, contractual price adjustments, inventory discipline, and selective hedging.
These measures reduce risk but cannot eliminate the underlying sensitivity to commodity
markets.

U.S. Aluminum Spot Price Volatility
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The chart illustrates the significant volatility in U.S. aluminum input costs and the resulting
exposure for wheel manufacturers. The average U.S. market spot price increased from
138.5 cents per pound in 2021 to 152.6 cents in 2022, before declining to 125.9 cents in
2023 and recovering modestly to 129.5 cents in 2024. In 2025, the estimated average
price rose sharply to 180.0 cents per pound, representing a 39% year-over-year increase
and the highest level within the period shown. The 2025 increase alone exceeded the
combined net price movement recorded from 2021 through 2024, demonstrating how
rapidly raw-material economics can change. Wheel manufacturers without timely
contractual pass-through provisions may experience margin compression, while higher
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metal prices also increase the cash required to purchase and hold inventory. Trade
exposure intensified further when U.S. Section 232 tariffs on aluminum and covered
derivative products increased to 50% for most countries by June 2025, reinforcing the
importance of diversified suppliers, recycled material, disciplined inventory management,
and selective hedging.

Recycling, Sustainability, and Circular Material Use

Aluminum’s recyclability strengthens its long-term role in automotive manufacturing.
Producing secondary aluminum from recovered scrap requires substantially less energy
than producing primary metal, creating both environmental and potential cost benefits.
Automotive aluminum recovery rates are high, and wheels are particularly valuable scrap
products because of their material content and established recycling channels. The
challenge is maintaining alloy quality and avoiding contamination when scrap from
different sources is combined. Improved sorting, closed-loop collection, and alloy-specific
recycling can help manufacturers increase recycled content while preserving mechanical
performance and product consistency.

Advanced Alloys and the Future of Wheel Design

Future wheel development will increasingly focus on alloys and processes that deliver
greater strength at lower weight while remaining castable, machinable, durable, and
recyclable. Opportunities include improved heat-treatment practices, flow forming, forged
construction, optimized spoke geometry, and data-driven simulation of stress and fatigue.
Advanced materials may allow manufacturers to reduce metal usage without sacrificing
load capacity or safety. However, new alloy systems must also be compatible with
existing production equipment, coatings, repair practices, and recycling streams.
Commercial adoption will depend on whether performance improvements justify
additional material, tooling, testing, and qualification costs.

OEM WHEEL DEMAND
Replacement Demand from an Aging Vehicle Fleet

The average age of vehicles operating in the United States reached approximately 12.8
years in 2025, extending the period during which owners purchase repair and
replacement products. Older vehicles are more likely to require wheel replacement
because of corrosion, road damage, accidents, wear, or changes in tire and suspension
systems. Owners may also replace original wheels rather than purchase a new vehicle,
particularly when new-vehicle prices remain elevated. An aging fleet therefore supports
a recurring demand base that is less directly dependent on current-year vehicle
production. However, replacement demand remains influenced by vehicle usage,
economic conditions, and repair affordability.
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Customization as a Core Consumer Spending Driver

Customization allows owners to differentiate their vehicles through design, performance,
fitment, finish, and size. U.S. consumers spent approximately US$52.65 billion on
specialty automotive accessories and modifications in 2024, demonstrating the scale of
discretionary demand within the broader aftermarket. Wheels are particularly visible
upgrades and are often purchased together with tires, suspension systems, brakes, or
exterior accessories. Successful brands therefore compete not only on manufacturing
quality but also on style, product storytelling, vehicle fitment, availability, and social
relevance. Consumer spending may fluctuate, but customization remains deeply
embedded in automotive enthusiast culture.

U.S. Replacement and Customization Demand Indicators
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The chart highlights two complementary sources of aftermarket wheel demand: an aging
installed vehicle base and sustained consumer spending on customization. In 2025, the
United States had approximately 289 million light vehicles in operation, with an overall
average age of 12.8 years. Passenger cars averaged 14.5 years, compared with 11.9
years for light trucks. As vehicles remain in service longer, owners have more years in
which to purchase replacement wheels due to corrosion, road damage, accidents, wear,
or changes to tires and suspension systems.
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Growth in Truck, Jeep, SUV, and Off-Road Categories

Pickup trucks, Jeeps, SUVs, and off-road vehicles are among the most important
platforms for aftermarket wheel demand. Owners frequently modify these vehicles to
improve ground clearance, towing capability, trail performance, appearance, or
recreational utility. Larger wheels and tires, suspension lifts, and vehicle-specific fitments
create opportunities for higher-value product packages. Recent SEMA research
continues to identify pickups as the specialty-equipment industry’s largest vehicle
segment, with strong spending in off-road and utility categories. Manufacturers serving
this market must prioritize load ratings, durability, fitment accuracy, finish resistance, and
product availability across popular vehicle platforms.

The Influence of Performance and Enthusiast Communities

Automotive enthusiast communities strongly influence aftermarket product adoption
through clubs, events, motorsports, social media, online forums, and specialized retailers.
A positive recommendation from a trusted builder, installer, driver, or content creator can
materially increase demand for a wheel brand. Enthusiast customers also tend to value
authenticity, heritage, technical specifications, scarcity, and the story behind a product.
These characteristics can support premium pricing, but they also make reputational risk
significant. Product failures, inconsistent fitment, slow fulfillment, or poor customer service
can spread quickly across highly connected communities and undermine years of brand
development.

Direct-to-Consumer E-Commerce Expansion

E-commerce has expanded the ability of aftermarket manufacturers to sell directly to
consumers without relying exclusively on wholesale distributors. Direct channels provide
greater control over pricing, customer data, branding, product education, and marketing
campaigns. Digital fitment tools and vehicle configurators can help consumers identify
compatible wheel sizes, offsets, bolt patterns, and tire packages. However, online selling
also requires reliable inventory, accurate data, responsive customer support, shipping
expertise, and efficient returns management. Industry forecasts indicate that automotive
parts and accessories e-commerce will continue growing, making digital capability
increasingly important even for brands that maintain traditional dealer networks.

Established wheel brands may possess valuable assets that are difficult to recreate
organically, including customer recognition, design heritage, trademarks, dealer
relationships, social-media audiences, and emotional connections with specific vehicle
communities. Acquiring or licensing a legacy brand can therefore shorten the time
required to enter the market and build credibility. The value of the strategy depends on
whether the brand remains relevant and whether its followers can be converted into
paying customers. Due diligence should assess intellectual-property ownership, product-
liability history, distributor relationships, inventory, return rates, online engagement, and
the cost of relaunching the product line.
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Higher-Margin Economics Beyond the OEM Channel

Aftermarket wheels may produce higher gross margins than OEM contract manufacturing
because the supplier controls product design, brand positioning, retail pricing, and
customer relationships. Consumers may pay premiums for distinctive styling, domestic
production, specialized fitments, limited editions, or trusted brand names. These potential
margins must be weighed against marketing, inventory, distribution, warranty, product
development, and customer-acquisition costs that are largely absent from toll-processing
operations. Profitability therefore depends on achieving sufficient volume while
maintaining pricing discipline and inventory turnover. The most attractive aftermarket
models combine efficient manufacturing with strong brands and diversified distribution.

EVS, LIGHTWEIGHTING, AND PREMIUMIZATION

Electric vehicles, lightweighting requirements, and vehicle premiumization are changing
the technical and economic requirements of wheel manufacturing. As vehicles become
heavier, more electrified, and more design-sensitive, wheel producers must deliver
products that balance strength, weight, durability, aerodynamic performance, finish
quality, and cost. These requirements increase the importance of advanced
manufacturing because traditional production methods may not provide the consistency,
precision, and flexibility needed for newer vehicle platforms. Robotics, automated casting,
CNC machining, digital process controls, real-time monitoring, and data-driven quality
systems allow manufacturers to produce more complex wheel designs while reducing
defects, improving repeatability, and supporting faster product development. In this
environment, competitiveness depends not only on material selection, but also on the
manufacturer’s ability to control the entire production process from casting and heat
treatment through machining, finishing, inspection, and quality documentation.

Robotics as a Domestic Manufacturing Cost Equalizer

Robotics can help U.S. manufacturers compete with lower-labor-cost regions by reducing
the amount of repetitive manual work required per unit of output. Robots are particularly
effective in material handling, loading, unloading, spraying, polishing, inspection, and
other tasks requiring consistency over long production runs. Global factory robot
installations have more than doubled over the past decade, reflecting the growing role of
automation in industrial competitiveness. Robots do not eliminate the need for employees;
instead, they shift labor demand toward programming, maintenance, engineering, quality
control, and production supervision. The economic benefit depends on utilization,
reliability, product volume, and integration quality.

Automated Casting and Material-Handling Systems

Casting operations involve high temperatures, heavy materials, repetitive movements,
and carefully controlled timing, making them well suited to automation. Robots and
powered conveyors can transfer molds, castings, and work-in-process components
between manufacturing stages while reducing manual handling and safety exposure.
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Automated systems can also improve cycle-time consistency and reduce damage caused
by inconsistent movement. Their effectiveness depends on stable equipment layouts,
preventive maintenance, process controls, and sufficient production volume. Poorly
integrated automation may simply transfer bottlenecks from one stage to another, so
manufacturers must design the entire production flow rather than automate isolated
machines.

Digital Process Control and Real-Time Monitoring

Modern manufacturing lines use programmable logic controllers, sensors, and digital
monitoring systems to maintain temperature, pressure, speed, timing, and other critical
process parameters. Real-time data allows operators to identify deviations before they
create large quantities of nonconforming product. It can also improve production
scheduling, energy management, equipment utilization, and root-cause analysis. The
value of monitoring depends on collecting reliable data and linking it to clear operating
responses. A facility with numerous sensors but weak data governance may generate
more information without improving results. Effective systems connect measurement,
accountability, maintenance, and continuous improvement.
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AEROSPACE WHEEL MANUFACTURING OVERVIEW

INTRODUCTION

Aerospace wheel and brake manufacturing is a highly specialized segment of the broader
wheel industry, defined by safety-critical performance requirements, strict certification
standards, long product lifecycles, and recurring maintenance demand. Unlike
automotive wheels, which are largely driven by vehicle production, replacement demand,
material selection, and consumer preferences, aerospace wheels and brakes must
operate under extreme landing loads, high temperatures, repeated braking cycles, and
demanding regulatory oversight. Suppliers must demonstrate engineering capability,
material traceability, process control, inspection discipline, and platform qualification
before products can be installed or serviced on aircraft. This creates high barriers to entry
but also supports attractive long-term economics, because approved wheel and brake
systems can generate recurring revenue through inspections, repairs, overhauls, spare
parts, and replacement components across the operating life of an aircraft. As global
aircraft fleets expand and airlines continue to prioritize reliability, turnaround time, and
lifecycle cost, aerospace wheel and brake manufacturing represents a higher-value
opportunity for companies with advanced manufacturing capabilities, qualified personnel,
and established customer relationships.

ALUMINUM ALLOY WHEEL ADOPTION

Aluminum alloy adoption remains an important theme across wheel manufacturing
because it supports lightweighting, corrosion resistance, design flexibility, and efficient
high-volume production. In automotive applications, aluminum alloy wheels have become
increasingly common as OEMs and consumers prioritize vehicle efficiency, premium
styling, and larger wheel designs. In aerospace applications, material selection is even
more demanding because wheels and braking systems must balance weight reduction
with strength, heat resistance, fatigue performance, and safety certification. The broader
shift toward aluminum and advanced lightweight materials therefore reflects a larger
industry trend: manufacturers are being asked to produce wheels and related
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components that are lighter, stronger, more durable, and more precisely engineered. This
section examines how aluminum alloy adoption, aircraft fleet expansion, and recurring
wheel-and-brake demand create long-term opportunities for manufacturers with
advanced material, machining, testing, and quality-control capabilities.

Global Aircraft Wheel and Brake Market Growth

Demand for aircraft wheels and braking systems is supported by growth in the installed
aircraft fleet, passenger traffic, aircraft utilization, and recurring maintenance
requirements. Market-value estimates vary based on whether they include original
equipment, carbon brakes, steel brakes, military platforms, business aviation, and repair
services. The broader direction is nevertheless supported by major aircraft manufacturers’
long-term fleet forecasts. Boeing expects passenger traffic to more than double over its
2025-2044 forecast period, creating demand for new aircraft and continued support of
the existing fleet. Each additional aircraft creates a long-duration requirement for wheel,
brake, spare-part, inspection, and overhaul services.

Commercial Aircraft Fleet Expansion

Boeing projects the global commercial fleet to increase from approximately 27,000 aircraft
in 2024 to nearly 50,000 by 2044. Fleet expansion increases both original-equipment
demand and the installed base requiring ongoing maintenance. Single-aisle aircraft are
expected to account for a significant share of growth because of their use in domestic
and regional networks. Wheel and brake suppliers benefit from each aircraft delivery, but
the longer-term value is generated through recurring replacement and service
requirements over the platform’s operating life. Production delays may affect near-term
equipment demand without eliminating the underlying long-term need for fleet expansion
and replacement.

Global Aircraft Fleet Expansion and Lifecycle Demand

(US$ Billions, 2024—2044)

Global In-Service Fleet

24,730 ’

Aircraft at year-end 2024

New Aircraft Requirement ‘ Fleet Retirements W Global In-Service Fleet

-18,930 J

Passenger and freighter aircraft
required through 2044

Aircraft expected to leave
service through 2044

Aircraft projected in 2044

24,730 + 43,420 - 18,930 = 49,210

A larger installed fleet creates recurring demand for wheels, brakes, inspections, repairs, spare parts, and overhaul services.

Global Aviation Services Market

$311B

Projected annual market value
in2

Off-Wing Maintenance

Projected annual market value in 2044;
includes repairs, overhauls, and parts

Source: MCG, Global Market Forecast 2025-2044, 2026
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The diagram illustrates how commercial aircraft fleet expansion creates both original-
equipment and recurring aftermarket demand for aircraft wheels and braking systems.
Airbus projects that the global in-service fleet will increase from 24,730 aircraft at the end
of 2024 to 49,210 aircraft by 2044. Over the forecast period, the industry is expected to
require approximately 43,420 new passenger and freighter aircraft, while 18,930 older
aircraft are retired. Each aircraft entering service creates a long-duration requirement for
wheels, brakes, replacement components, inspections, repairs, and overhauls throughout
its operating life.

AEROSPACE WHEELS AS CRITICAL COMPONENTS

Aerospace wheels and brakes are critical aircraft systems because they directly affect
landing safety, braking performance, aircraft turnaround time, and lifecycle operating cost.
Unlike automotive wheels, which are typically replaced based on wear, damage, design
preference, or vehicle age, aircraft wheels and brakes operate in a highly controlled
maintenance environment where every component must be inspected, documented,
repaired, or replaced according to approved technical standards. These systems are
exposed to repeated landing loads, extreme heat, friction, vibration, weather, and runway
conditions, making reliability and traceability essential. Their importance extends beyond
the original equipment sale because wheels, brakes, tires, heat stacks, bearings, and
related components require recurring inspection and service throughout the aircraft’s
operating life. As a result, aerospace wheel and brake manufacturers compete not only
through product design and engineering, but also through installed-base support, spare-
part availability, MRO networks, certification compliance, and the ability to keep aircraft
safely in service.

Recurring Maintenance, Repair, and Overhaul Demand

Aircraft wheels and brakes are wear-intensive systems exposed to repeated landing loads,
heat, friction, and environmental conditions. They therefore require regular inspection,
repair, overhaul, and component replacement throughout an aircraft’s service life. This
recurring demand makes the aftermarket and MRO segment strategically important to
wheel and brake manufacturers. Collins Aerospace and Safran maintain global service
networks specifically to support airline, cargo, military, and other operators. An
established MRO network can generate durable customer relationships, provide visibility
into product performance, and support faster turnaround times that help airlines return
aircraft to service.

Inspection, Repair, and Replacement Cycles

Maintenance intervals for wheels and brakes depend on aircraft type, operating
conditions, landing frequency, component design, and the maintenance program
approved for the aircraft. High-cycle aircraft operating frequent short-haul routes may
consume brake and wheel services more rapidly than long-haul aircraft with fewer daily
landings. Components must be removed, inspected, measured, repaired, and returned to
service according to approved technical data. Certain parts are replaced based on wear
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limits or observed damage rather than a simple calendar schedule. This creates recurring
shop activity but also requires specialized equipment, documentation, trained personnel,
and dependable spare-component availability.

Aircraft Wheel and Brake MRO Demand: Installed Base and Long-Term Outlook

Global Commercial Aircraft
Fleet

New Aircraft Deliveries

Aircraft Retirements

Safran Installed Base

Safran Customer and

MRO Coverage

Collins
Installed Base

Aerospace

Maintenance Demand

Trigger

Service Requirements

24,730 aircraft in service at
year-end 2024

More than 35,000 aircraft
supported across over 80 civil
and military programs

More than 500 airlines and
1,500 military aircraft and
helicopter  programs; eight
industrial MRO facilities

Landing systems operating on
more than 40,000 aircraft
across 85 aircraft models

Maintenance intervals vary by
aircraft type, landing frequency,

operating conditions,
component design, and
approved maintenance
program

Wheel and brake repair
includes tire changes,

disassembly, inspection, non-
destructive testing,
measurement, repair, overhaul,
and reassembly

49,210 aircraft projected in service
by 2044, nearly doubling the
addressable fleet requiring wheel
and brake support

43,420 new passenger and
freighter aircraft required between
2025 and 2044

18,930 aircraft expected to retire
through 2044, creating demand
for replacement aircraft and
related wheel, brake, and spare-
component inventories

Installed systems perform more
than 100,000 landings per day,
generating recurring wear-driven

inspection, repair, and
replacement activity

Broad fleet and customer
coverage supports  recurring
overhaul, component-exchange,
logistics, and cost-per-landing

service contracts

Large installed base supports
long-duration demand for brake
heat stacks, wheel assemblies,

spare parts, technical support,
and overhaul services
High-cycle, short-haul aircraft

generally generate more frequent
wheel and brake shop visits than
lower-cycle, long-haul aircraft

Safety requirements and
approved technical data create
recurring demand while limiting
service activity to qualified and
certified MRO providers

Sources: MCG, Airbus, 2026
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The table illustrates the large and expanding installed base supporting recurring aircraft
wheel and brake maintenance demand. The global commercial fleet is projected to
increase from approximately 24,730 aircraft in 2024 to 49,210 aircraft by 2044, while
43,420 new aircraft are expected to enter service during the forecast period. Major wheel
and brake suppliers already support extensive operating fleets: Safran equips more than
35,000 aircraft whose systems perform over 100,000 landings each day, while Collins
Aerospace landing systems operate on more than 40,000 aircraft across 85 models.
Because wheel and brake wear is driven by landing frequency, heat, friction, operating
conditions, and approved wear limits, each aircraft creates recurring demand for
inspections, tire changes, repairs, replacement components, and overhauls throughout
its service life.

CERTIFICATION AND PLATFORM REQUIREMENTS

Certification and platform approval are central to aerospace wheel and brake
manufacturing because aircraft components cannot enter service simply by meeting
commercial customer preferences or basic production standards. Suppliers must
demonstrate that their products, materials, processes, documentation, inspection
procedures, and quality systems satisfy regulatory, OEM, and platform-specific
requirements. This approval process can involve engineering validation, fatigue and
performance testing, non-destructive inspection, process audits, configuration control,
repair-station authorization, and ongoing traceability across the product lifecycle. These
requirements increase the time and cost of market entry, but they also create durable
competitive advantages for qualified suppliers.

High Technical and Regulatory Barriers to Entry

Aircraft wheels and brakes must perform reliably under extreme loads, temperatures,
speeds, and operating conditions. Manufacturing and maintenance therefore require
specialized metallurgy, machining, coatings, inspection, testing, and engineering
expertise. Regulatory oversight and customer qualification increase the cost and time
needed to enter the market, while the consequences of failure create a low tolerance for
inexperienced suppliers. These barriers favor companies with established aerospace
quality systems, experienced personnel, approved procedures, and long-standing
customer relationships. They also explain why competition is based more heavily on
reliability and lifecycle support than on the lowest initial unit price
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FAA Regulatory Qualification Barriers Aerospace Wheel and Brake Suppliers

Framework Breakdown

. Part 145 certification
5 phases

Repair-station framework
6 rating categories

15

Total Framework
Components
. Parts Manufacturer Approval

2 approval elements

TSO Authorization
2 approval elements

Source: MCG, Technical Standard Order Authorization, 2026

The diagram illustrates the multiple regulatory and customer-specific barriers that an
aerospace wheel or brake supplier may encounter before manufacturing, or repair work
can enter service. FAA Part 145 repair-station certification consists of five phases,
progressing from preapplication and formal application through design assessment,
performance assessment, and administrative certification. The FAA repair-station
framework also contains six general rating categories, although each facility may perform
only the functions and service the articles included within its approved rating and
operating scope.

Commercial, Military, Rotorcraft, and Business Aviation Demand

The aerospace wheel and brake market extends beyond large commercial airlines.
Military aircraft require specialized products capable of operating under demanding
mission conditions, while business jets value performance, weight, reliability, and rapid
service support. Regional aircraft and cargo fleets contribute high-cycle maintenance
demand, and rotorcraft or emerging unmanned platforms may require smaller but
technically specialized wheel and landing-system solutions. Each end market has
different certification, procurement, volume, and service requirements. A diversified
supplier can reduce dependence on a single aircraft program, although serving multiple
markets requires broader technical capabilities and customer approvals.

Higher-Margin Opportunities Across the Aerospace Lifecycle

Aerospace suppliers can generate value at multiple points across the product lifecycle,
including engineering, original equipment, spare components, inspections, repairs,
overhauls, technical support, and logistics. The recurring nature of maintenance can
create more stable and attractive economics than one-time component sales, particularly
when the supplier has a large installed base. Collins and Safran both emphasize service
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networks alongside original wheel and brake products, illustrating the importance of
lifecycle support. Margins are not guaranteed, however, because performance depends
on contract terms, turnaround times, inventory requirements, warranty obligations, labor
efficiency, and the cost of maintaining certifications.

Platform Approvals, Installed Base, and Lifecycle Competition

Competition in aerospace wheels and brakes is heavily influenced by platform selection.
Once a system is approved for an aircraft program, the supplier may receive original-
equipment revenue and decades of recurring demand from inspections, repairs,
replacement parts, and overhauls. This installed-base model creates high switching costs
because replacing a wheel or brake system may require engineering changes, testing,
certification, inventory adjustments, and maintenance retraining. Suppliers therefore
compete intensely during aircraft development and fleet-selection processes, but
competition becomes more service-oriented after the system enters operation. Brake life,
weight, turnaround time, parts availability, technical support, and cost per landing become
critical measures. Companies with large installed bases and global MRO networks
possess significant advantages, although independent service providers and alternative
approved products can create pricing pressure.
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INTRODUCTION

Wheel manufacturing is increasingly being shaped by regional differences in vehicle
production, labor costs, trade policy, logistics infrastructure, energy availability, customer
proximity, and industrial depth. While the wheel industry remains global, the advantages
of each geography are becoming more specialized. The United States and North America
benefit from proximity to OEM assembly plants, a large installed vehicle base, and
growing interest in reshoring. China remains the largest scale producer, supported by
deep supplier networks and high-volume manufacturing capacity, but faces rising trade
pressure and customer diversification. Mexico has emerged as a key nearshoring hub by
combining lower-cost production with access to U.S. end markets and USMCA integration.
Europe offers advanced engineering, premium automotive demand, and aerospace
capabilities, but must manage energy costs and regulatory pressure. Asia-Pacific remains
the largest long-term growth region, supported by vehicle ownership growth, export-
oriented production, and expanding aerospace demand. This section evaluates how
these regional advantages and constraints affect wheel manufacturing strategy, sourcing
decisions, and long-term competitive positioning.

UNITED STATES: RESHORING AND OEM PROXIMITY
North American Vehicle Production and Structural Wheel Demand

North America represents one of the world’s largest and most developed automotive
markets, supported by extensive vehicle production across the United States, Mexico,
and Canada. In the United States alone, international automakers produced
approximately 4.9 million vehicles in 2024, accounting for nearly half of domestic light-
vehicle production. Each new vehicle requires a primary set of wheels, creating a direct
and recurring relationship between assembly output and OEM wheel demand. This
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structural requirement provides the regional wheel industry with a substantial baseline
market, even when annual production growth remains moderate.

The Midwest and Southern Automotive Manufacturing Corridor

The U.S. automotive manufacturing footprint has expanded beyond its traditional
concentration in Michigan and the surrounding Great Lakes region. Major assembly,
battery, engine, transmission, and component facilities now extend through Ohio, Indiana,
Kentucky, Tennessee, Alabama, Georgia, South Carolina, Mississippi, and Texas. This
broader corridor allows suppliers to serve multiple OEM production centers from
strategically located regional facilities. For wheel manufacturers, proximity to this corridor
reduces freight distances and allows production to be coordinated more closely with
customer schedules. It also supports faster responses to program changes, quality
concerns, and temporary increases in demand than would generally be possible through
a distant international supply chain.

Proximity to OEM Assembly Plants and Tier-One Suppliers

Automotive production depends on synchronized relationships among OEM assembly
plants, Tier-One systems suppliers, and specialized component manufacturers. A wheel
supplier located within regional trucking distance of these customers can support smaller
and more frequent deliveries, reducing the amount of inventory required at assembly
plants and distribution centers. Geographic proximity also facilitates technical
collaboration, on-site audits, engineering reviews, prototype testing, and rapid problem
resolution. These benefits become particularly important during new-model launches,
when specifications and production requirements may change quickly. For manufacturers
supplying quality-sensitive components, proximity can therefore become a source of
commercial value rather than merely a logistical convenience.

Return of Domestic Production Capacity

Supply-chain disruptions, trade uncertainty, and the operational cost of extended lead
times have encouraged U.S. manufacturers to reconsider domestic production.
Reshoring does not require the complete replacement of international suppliers; instead,
it allows companies to restore selected manufacturing capabilities that provide strategic
flexibility. In wheel manufacturing, domestic capacity may be most attractive for
specialized OEM programs, premium aftermarket products, urgent production
requirements, and products requiring close customer coordination. Existing facilities with
installed equipment and available capacity can respond more quickly than newly
constructed plants. The long-term opportunity depends on whether domestic producers
can combine this proximity advantage with competitive productivity, quality, and capital
discipline.

Tariff Insulation and Reduced Import Exposure

Domestic wheel production can reduce direct exposure to tariffs imposed on imported
finished components. It can also reduce the risk that unexpected changes in trade policy
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materially alter the landed cost of products already included in customer programs. This
insulation is not complete because U.S. manufacturers may still purchase imported
aluminum, tooling, machinery, or other inputs. However, performing casting, machining,
finishing, and inspection domestically gives producers greater control over the portion of
the value chain affected by international trade rules. For customers, a domestic source
can serve as a hedge against tariff volatility and provide greater pricing visibility than a
supply chain that depends entirely on imported finished wheels.

The primary economic disadvantage facing U.S. manufacturers is the higher cost of labor
relative to several international production regions. Automation can narrow this gap by
reducing manual handling, improving cycle-time consistency, and increasing output per
employee. Robotics, CNC machinery, programmable process controls, automated
inspection, and digital production systems allow a domestic plant to operate with a smaller
but more technically skilled workforce. The objective is not simply to replace labor, but to
combine engineering expertise with reliable and highly utilized equipment. When
automation also reduces scrap, rework, and downtime, domestic manufacturers may
compete on total operating efficiency rather than attempting to match the hourly wage
levels of lower-cost markets.

The Long-Term Opportunity for Domestic Wheel Manufacturing

The strongest long-term opportunity for U.S. wheel manufacturing is likely to arise in
areas where customers place substantial value on proximity, flexibility, quality, and
traceability. Domestic facilities may not displace offshore production in every high-volume
and price-sensitive category, but they can capture specialized OEM programs, lower-
volume product lines, premium aftermarket designs, and adjacent aerospace applications.
The competitiveness of the model will depend on high equipment utilization, disciplined
aluminum procurement, automation, and access to skilled technical employees. A
successful domestic platform must therefore offer more than national origin; it must
demonstrate that localized production can produce measurable commercial and
operational benefits for customers.

CHINA: SCALE PRODUCER FACING TRADE PRESSURE
China’s Position as the World’s Largest Wheel Manufacturing Base

China is the world’s largest motor-vehicle producer and possesses one of the most
extensive automotive-component manufacturing ecosystems. Its scale has supported
substantial capacity in aluminum casting, machining, finishing, tooling, packaging, and
export logistics, making the country a major source of OEM and aftermarket wheels. This
domestic vehicle market provides wheel manufacturers with a large internal customer
base in addition to export demand.

Scale, Supplier Density, and Integrated Industrial Capacity

China’s manufacturing advantage extends beyond the size of individual factories. Wheel
manufacturers operate within dense industrial networks that include aluminum suppliers,
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mold and tooling companies, machinery producers, chemical and coating suppliers,
packaging providers, ports, and specialized labor. This concentration reduces the time
and cost required to source inputs, repair equipment, develop new designs, and expand
production. Integrated supplier clusters can also support rapid product development and
high-volume execution. For international buyers, this ecosystem has historically made
China a convenient source for a wide variety of wheel sizes, finishes, and designs.
Replicating the full depth of this network in another market requires more than
constructing a single manufacturing facility.

Selected Global Motor Vehicle Production
(Million Vehicles, 2026)

China -
Share of global motor
vehicle production
3x U.S. output
Mexico - 4.2M
31.3M vs. 10.5M
South Korea - 4.1M
China compared with the
United States in 2024
Germany - 4.1M
0 5 10 15 20 25 30 35
Motor Vehicle Production (Million Units)
Source: MCG, 2026

The chart highlights the manufacturing scale underpinning China’s position as a major
global wheel-production base. China produced approximately 31.3 million motor vehicles
in 2024, equal to 33.7% of worldwide output and nearly three times U.S. production of
10.5 million vehicles. China’s output also substantially exceeded Japan, India, Mexico,
South Korea, and Germany individually. This scale supports high utilization of aluminum
casting, machining, finishing, tooling, packaging, and logistics capacity, while providing
wheel manufacturers with a large domestic OEM customer base. The same concentration
of production and export capacity, however, increases exposure to tariffs, trade
restrictions, and customer supply-chain diversification.

Cost Advantages from High-Volume Production

Chinese wheel producers benefit from high-volume production, established equipment
bases, large domestic demand, and relatively efficient supplier networks. Large
production runs allow manufacturers to spread tooling, engineering, administration, and
facility costs across a greater number of units. These advantages have historically
allowed Chinese manufacturers to offer competitive factory prices in both OEM and
aftermarket markets. However, the final benefit to an overseas customer depends on
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freight, tariffs, inventory, and quality-management costs. As these external expenses rise,
China’s factory-cost advantage may not translate into the same level of delivered-cost
advantage.

Dependence on Export-Oriented Automotive Demand

Although China has an exceptionally large domestic vehicle market, many automotive-
component manufacturers have built capacity that also depends on exports. International
demand supports production volumes beyond those required by local customers and
provides access to higher-value markets. This export orientation can create vulnerability
when overseas demand weakens or when importing countries introduce tariffs, local-
content requirements, or trade restrictions. Suppliers may respond by reducing prices,
pursuing customers in emerging markets, or establishing overseas manufacturing
operations. The long-term health of China’s wheel export sector will therefore depend not
only on global vehicle demand but also on its ability to adapt to increasingly fragmented
trade and industrial policies.

China Automotive Output and Export Exposure

(Million Vehicles, 2025)

Share of Total Production

EEEEEEEEEE 34.5M
EEEEEEEEEE

Vehicle exports

Year-over-year export growth

B Remaining output: 79.4% (27.4M vehicles)

Source: MCG, CBRE 2026

The waffle chart illustrates how China combines an exceptionally large domestic
production base with growing export exposure. China produced approximately 34.5
million automobiles in 2025 and exported about 7.1 million vehicles, equal to
approximately 20.6% of total production. Vehicle exports increased 21.1% year over year,
demonstrating that overseas markets are becoming an increasingly important source of
incremental volume for Chinese manufacturers.

U.S. Tariffs and Trade Restrictions on Chinese Products
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Chinese automotive components entering the United States face a complex and evolving
tariff environment. Section 301 duties introduced in response to China’s technology-
transfer and industrial policies remain applicable to a broad range of products, while
additional metal and trade measures may affect particular inputs or classifications. The
actual duty applied to a wheel depends on its tariff code, country of origin, material content,
and current exclusions. These measures increase the cost and uncertainty associated
with Chinese sourcing and may weaken the price advantage of imported finished wheels.
They also encourage U.S. customers to evaluate alternative sources in North America or
other Asian manufacturing markets.

Long Shipping Distances and Delivered-Cost Exposure

Products shipped from China to North American customers must move through several
stages, including factory transportation, export ports, ocean freight, U.S. customs,
domestic ports, and inland delivery. This process requires longer lead times and creates
exposure to congestion, weather, vessel availability, geopolitical disruptions, and
changing freight rates. Wheels are particularly sensitive because they are heavy and
occupy substantial container space. Larger products used on trucks, SUVs, and premium
vehicles further increase freight cost per unit. As a result, the economic comparison
between Chinese and regional production must include inventory financing, warehousing,
packaging, and disruption risk in addition to the quoted factory price.

Supply-Chain Diversification and the China-Plus-One Strategy

International companies are increasingly supplementing their Chinese production with
manufacturing capacity in other countries. This China-plus-one strategy allows
businesses to retain access to China’s scale and industrial expertise while reducing
dependence on a single market. Alternative locations include Vietnam, Thailand, India,
Malaysia, Indonesia, and Mexico, depending on the product, labor requirements,
customer location, and trade framework. For the wheel industry, diversification may
involve sourcing different designs or customer programs from multiple countries rather
than relocating all production. The strategy improves continuity but can increase
complexity because each additional supplier must meet the same quality, tooling,
documentation, and delivery standards.

MEXICO: NEARSHORING HUB

Mexico’s Integration into the North American Automotive Industry

Mexico has developed into a core component of the North American automotive supply
chain. The country hosts assembly operations for global automakers as well as a broad
network of component, metal, electronics, tires, and logistics suppliers. Vehicles and parts
manufactured in Mexico are primarily exported to the United States and Canada,
reflecting the depth of regional integration. This production base makes Mexico an
important potential location for automotive wheel manufacturing and related processes.
Companies operating there can serve North American customers without the ocean
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transportation required from Asia while retaining access to a comparatively lower-cost
manufacturing environment.

Lower-Cost Production Near U.S. End Markets

Mexico combines geographic proximity to the United States with manufacturing labor
costs that are generally below those in the U.S. and Canada. This creates an attractive
middle position between domestic production and long-distance Asian sourcing. A
Mexican wheel facility can potentially offer lower direct labor costs while delivering
products to U.S. customers through regional trucking and rail networks. Shorter distances
reduce transportation time and may allow customers to hold less inventory than they
would under an Asian sourcing model. However, the final cost advantage depends on
productivity, energy, material access, security, customs processing, and the location of
the customer relative to the Mexican facility.

Proximity to Major Automotive Assembly Plants

Mexico’s vehicle and component facilities are concentrated across several manufacturing
regions, including the northern border states, the Bajio industrial corridor, and central
Mexico. These locations provide access to both domestic assembly operations and U.S.
manufacturing centers. A wheel manufacturer located near these clusters can serve
multiple customers through established road and rail networks. Proximity also supports
engineering collaboration, customer audits, and responsive supply arrangements. The
value of the location varies by state because infrastructure quality, border access, labor
availability, energy supply, and distance to customers differ significantly. Site selection is
therefore an important component of a successful nearshoring strategy.
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Mexico Automotive Nearshoring Position
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Mexico occupies a strong middle position between U.S. domestic production and long-
distance Asian sourcing. Its approximately 4.1 million vehicles of annual production, 37-
plant OEM footprint, 2,135 auto-parts companies, and US$121.3 billion parts-
manufacturing base provide the scale required to support wheel casting, machining,
finishing, and distribution. Although the final advantage remains dependent on plant
productivity, logistics, energy, security, and border efficiency.

USMCA and Regional Trade Integration

The United States—Mexico—Canada Agreement supports regional automotive trade by
establishing rules for tariff treatment, local content, labor value, and product origin.
Automotive products that satisfy the agreement’s requirements may qualify for
preferential treatment when traded within North America. These rules encourage
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manufacturers to source a greater share of components and materials from within the
region. For wheel manufacturers, USMCA can strengthen the case for North American
production, but compliance must be demonstrated through detailed records covering
product classification, material sourcing, and manufacturing location. Failure to satisfy the
applicable rules may reduce or eliminate the expected tariff benefit.

Cross-Border Logistics and Transportation Bottlenecks

Although Mexican production avoids ocean freight, it remains exposed to cross-border
logistics risk. Trucks and rail shipments must pass through a limited number of ports of
entry, where congestion, inspections, documentation errors, security measures, and
infrastructure constraints can delay deliveries. Automotive manufacturers often manage
this exposure through advance planning, bonded facilities, dedicated logistics providers,
and inventory positioned near the border. A disruption at a major crossing can affect many
suppliers simultaneously. Mexico therefore offers shorter and generally more predictable
transportation than distant Asian sourcing, but it does not provide the same level of
logistical simplicity as production located entirely within the United States.

Labor, Energy, and Infrastructure Considerations

Mexico’s manufacturing cost advantage is supported by its labor base, but companies
must evaluate the availability of employees with the technical skills required for advanced
casting, machining, automation, and quality control. Competition for skilled workers has
increased in heavily industrialized regions as more companies establish nearshore
operations. Energy availability can also become a constraint for electricity- and natural-
gas-intensive processes such as aluminum casting and heat treatment. Infrastructure
quality varies across the country, making site selection and utility planning critical. A lower
nominal labor rate may not create a sustainable advantage if production is affected by
turnover, limited technical capability, unreliable energy, or inefficient logistics.

Mexico as an Alternative to Asian Manufacturing

Mexico is increasingly viewed as an alternative to Asian production for products serving
North American customers. lts advantages include shorter transit times, regional trade
integration, time-zone alignment, and easier access for U.S. management and
engineering teams. These benefits are especially relevant for heavy products such as
wheels, where freight represents a meaningful share of delivered cost. Mexico can also
support a hybrid sourcing structure in which high-volume standardized products are
manufactured internationally while time-sensitive and customer-specific products are
made regionally. The country is therefore positioned not only as a lower-cost location, but
as a key part of a broader supply-chain resilience strategy.
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U.S.—Mexico Freight by Transportation Mode
(US$ Billions, 2025)
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The flow diagram illustrates both the scale of U.S.—Mexico commerce and its dependence
on cross-border surface transportation. Total bilateral freight reached approximately
US$872.8 billion in 2025, an increase of 3.9% from 2024. Trucks carried US$642.2 billion,
or 73.6% of total freight value, while rail transported another US$94.7 billion, or 10.9%.
Together, truck and rail accounted for 84.5% of bilateral freight, demonstrating why border
congestion, inspections, documentation problems, security measures, and infrastructure
disruptions can materially affect manufacturing supply chains. For wheel producers,
Mexico offers shorter routes and avoids transoceanic freight, but its high reliance on a
limited network of land crossings means that border planning, logistics-provider selection,
safety inventory, and proximity to rail and trucking infrastructure remain important
components of a nearshoring strategy.

The Limits and Opportunities of the Nearshoring Model

Nearshoring can reduce the risks associated with long international supply chains, but it
does not eliminate manufacturing or policy uncertainty. Mexico remains exposed to
border congestion, security issues, infrastructure constraints, regulatory changes, and
periodic trade disputes. It also competes with U.S. reshoring initiatives and lower-cost
Asian markets. The strongest opportunity lies in products that benefit from both
competitive production economics and proximity to North American customers. For wheel

Confidential




manufacturing, Mexico may be particularly suitable for regional OEM programs and
medium- to high-volume production. U.S. facilities may retain an advantage in specialized,
premium, rapid-turnaround, or highly automated applications.

EUROPE: ELECTRIFICATION AND INDUSTRIAL COST PRESSURE

Europe’s Established Automotive and Wheel Manufacturing Base

Europe possesses a mature automotive ecosystem supported by global automakers,
premium vehicle brands, engineering firms, component suppliers, metal processors, and
specialized equipment manufacturers. United Kingdom, Germany, Spain, France, ltaly,
the Czech Republic, Slovakia, and other markets host significant vehicle and component
production. European wheel manufacturers benefit from close access to customers that
place a high value on design, engineering performance, safety, and quality. The region’s
industrial base also supports both automotive and aerospace applications. However, the
scale and maturity of the industry create pressure to modernize existing facilities while
competing against lower-cost production from Asia, Eastern Europe, North Africa, and
other regions.

Electric-Vehicle Adoption and Changing Wheel Requirements

Battery-electric vehicles are becoming a larger share of European vehicle demand. In
2025, battery-electric cars represented approximately 17.4% of new EU registrations,
while hybrid vehicles accounted for an even larger share. Electrification changes certain
wheel requirements because EVs are generally heavier than comparable internal-
combustion vehicles and may produce greater instantaneous torque. Manufacturers must
balance load capacity and durability with the need to reduce weight and aerodynamic
drag. Wheel designs may increasingly incorporate smoother surfaces, aerodynamic
inserts, and optimized structures. These changes create new engineering and product-
development opportunities while requiring investment in testing, simulation, and
manufacturing flexibility.

European Automotive Scale and Electrification Positioning

(2024 Vehicle Production vs. 2025 Battery-Electric Share)

Confidential




Country Detail

France
Germany Country Production  BEV Share

20

German: y 4.07M 19.1%
Spain 2.38M 8.8%
15 France 1.36M 20.0%
Czechia 1.46M 5.6%
0.99M 4.7%

./ Italy 0.59M 6.2%

Italy

. "
Slovakia : €18-37

EU BEV share EU power / 100 kWh

Battery-Electric Share of New-Car Registrations (%, 2025)
w
)
<
o
=
E]

0

0.5 1.0 20 25 3.0 35 4.0

15
Motor Vehicle Production (Million Units, 2024)

Sources: MCG, ACEA, 2025

The chart compares selected European automotive manufacturing markets by 2024
motor-vehicle production and the 2025 battery-electric share of new-car registrations, with
bubble size representing each country’s total new-car market. Germany combines the
region’s largest production base at approximately 4.07 million vehicles with a 19.1%
battery-electric share, while France recorded the highest battery-electric penetration
among the major manufacturing countries shown at approximately 20.0%. Spain
maintained substantial production of approximately 2.38 million vehicles, but its battery-
electric share remained lower at 8.8%. ltaly, Czechia, and Slovakia recorded battery-
electric shares below 7%, indicating that electrification is advancing unevenly across
Europe’s manufacturing base.

Lightweighting and Aluminum Demand

European fuel-efficiency and emissions objectives support continued interest in vehicle
lightweighting. Aluminum wheels can reduce mass relative to certain steel alternatives
while offering design and corrosion-resistance benefits. Weight reduction is particularly
valuable in electric vehicles because it can help offset battery mass and improve energy
efficiency. However, larger wheel sizes and more complex designs may counteract part
of the potential weight saving. Manufacturers must therefore optimize alloy selection,
spoke geometry, manufacturing processes, and wheel diameter together. Long-term
demand for aluminum wheels should remain supported by electrification and
premiumization, although metal prices and energy-intensive production economics will
influence profitability.

Environmental Regulation and Sustainable Production

European environmental policy places significant emphasis on emissions reduction,
resource efficiency, recycled materials, waste management, and product lifecycle
performance. Wheel manufacturers may face requirements relating to energy use,
industrial emissions, chemicals, material sourcing, and the environmental footprint of
production. These rules can increase compliance and capital costs, but they also
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encourage investment in cleaner and more efficient manufacturing methods. Aluminum
is well positioned within a circular production model because it can be recycled repeatedly
when material streams are properly sorted and controlled. Manufacturers capable of
demonstrating lower-carbon production and traceable recycled content may gain an
advantage with OEM customers pursuing their own sustainability targets.

Europe has globally important automotive and aerospace manufacturing networks,
including component suppliers, aircraft manufacturers, landing-system businesses, and
MRO providers. This concentration creates opportunities for companies with capabilities
that can serve multiple industrial markets, including precision machining, metal finishing,
non-destructive testing, and traceable production. The presence of major aerospace and
automotive customers within the same region supports technical knowledge transfer,
specialized workforce development, and investment in advanced manufacturing
technologies.

Selected European Non-Household Electricity Prices
(€ per 100 kWh, 2026)
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The chart illustrates the significant variation in industrial electricity costs across Europe.
In the second half of 2025, the EU average non-household electricity price was €18.37
per 100 kWh. Ireland recorded the highest price among the countries shown at €25.52,
followed by Cyprus at €24.29 and Germany at €22.64. By comparison, Sweden and
Finland recorded substantially lower prices of €9.70 and €7.48, respectively. For energy-
intensive wheel manufacturers, these differences can materially affect the cost of melting,
casting, heat treatment, machining, compressed air, and finishing. Higher-cost markets
may therefore require greater automation, energy-efficient equipment, heat recovery,
renewable-power agreements, and premium product positioning to remain competitive.
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The Outlook for European Wheel Manufacturing

European wheel manufacturers face a mixed outlook. Electrification, premium vehicle
demand, lightweighting, and the replacement of aging fleets support long-term product
demand. At the same time, high energy and labor costs, regulatory expenses, slower
regional economic growth, and competition from imports place pressure on margins. The
strongest European suppliers are likely to focus on advanced engineering, premium
products, automation, sustainable manufacturing, and close integration with OEM
customers. Standardized products may continue shifting toward lower-cost regions, while
technically complex and design-intensive wheels remain closer to European vehicle-
development centers. The industry’s future will therefore depend on differentiation and
operating efficiency rather than scale alone.

ASIA-PACIFIC: GROWTH MARKET AND MANUFACTURING BASE

Asia-Pacific as the Center of Global Vehicle Production

Asia-Pacific is the largest automotive manufacturing region in the world, led by China,
Japan, India, South Korea, Thailand, and Indonesia. The region produced more than half
of global motor vehicles in 2024, supported by extensive assembly operations, large
consumer markets, export infrastructure, and broad supplier networks. This concentration
creates substantial demand for OEM wheels as well as casting, machining, finishing, and
material capacity. Asia-Pacific is not a single production model: it includes China’s scale,
Japan and Korea’'s advanced engineering, India’s rapid growth, and Southeast Asia’s
emerging export hubs. Together, these markets form the center of global vehicle and
wheel manufacturing.

Rising Vehicle Ownership and Regional Consumer Demand

Population growth, urbanization, infrastructure development, and rising household
incomes continue to support vehicle demand across many Asian economies. Vehicle
ownership remains below North American and European levels in several large markets,
creating room for long-term expansion. The form of demand differs by country, with
compact cars, motorcycles, commercial vehicles, SUVs, and electric vehicles occupying
different positions within local transportation systems. Growing domestic sales provide
regional component manufacturers with a demand base that is less dependent on exports
alone. Wheel demand will increase not only through new production but also through the
expansion of replacement and customization markets as the installed vehicle fleet grows
and ages.

Japan and South Korea as Advanced Manufacturing Hubs

Japan and South Korea combine large vehicle-production industries with advanced
capabilities in robotics, metallurgy, precision machining, electronics, and quality
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management. Their automotive suppliers are closely integrated with global OEM
programs and maintain production facilities across multiple regions. Wheel manufacturers
from these countries compete through engineering, process consistency, lightweight
design, and established customer relationships rather than relying solely on low labor
costs. Both markets also possess significant aerospace, defense, and industrial-
technology capabilities. Their challenge is managing aging workforces, high operating
costs, and increased competition from Chinese and emerging-market manufacturers
while continuing to invest in electrification and automated production.

India’s Expanding Automotive and Industrial Base

India is becoming an increasingly important automotive production and consumer market.
The country manufactured more than six million vehicles in 2024 and benefits from a large
domestic population, growing infrastructure, technical talent, and an expanding supplier
network. Its production base includes passenger vehicles, commercial vehicles,
motorcycles, foundries, forging companies, and metal-component manufacturers. India
can serve both domestic demand and export programs, making it an attractive potential
location for wheel manufacturing and related industrial investment. Continued growth will
depend on improvements in infrastructure, logistics, energy reliability, quality consistency,
and suppliers’ ability to satisfy international automotive and aerospace standards.

Southeast Asia and China-Plus-One Manufacturing Strategies

Southeast Asian countries are attracting manufacturers seeking to diversify beyond China
while retaining access to competitive labor, regional trade networks, and Asian consumer
markets. Thailand has an established automotive industry, while Vietham, Indonesia,
Malaysia, and other markets are developing additional manufacturing capabilities. These
locations may support wheel, tire, electronics, and other component production as part of
China-plus-one strategies. However, the depth of supplier ecosystems and infrastructure
varies significantly. Companies must evaluate whether local tooling, materials,
engineering, logistics, and quality services can support the intended product. Southeast
Asia is therefore more likely to complement China than replace its entire industrial
network.

Many Asia-Pacific manufacturing centers were developed around export-oriented
production. Ports, industrial zones, supplier clusters, and trade agreements allow
components and finished products to move across regional and global markets. A wheel
may use aluminum, tooling, machinery, coatings, and engineering services sourced from
several countries before reaching its final customer. This interconnected model supports
efficiency and scale but also creates exposure to geopolitical tensions, shipping
disruptions, and changing trade policy. Manufacturers are responding by creating more
diversified regional networks, holding additional inventory, and establishing production in
multiple countries. The result is a more distributed Asian supply chain rather than a
complete retreat from export-oriented manufacturing.

Long-Term Automotive and Aerospace Market Outlook
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The long-term outlook for Asia-Pacific is supported by its combination of manufacturing
scale, population, expanding vehicle ownership, EV adoption, and aviation growth. China
will remain the region’s dominant industrial base, while India and Southeast Asia gain a
larger role in incremental production. Japan and South Korea will continue to lead in
advanced engineering, quality systems, and automation. The region will also become
increasingly important to aircraft manufacturing, airline fleets, and aerospace
maintenance. For wheel producers, Asia-Pacific offers substantial demand and
production opportunities, but competition will be intense. Success will require the ability
to combine cost, quality, technology, regional distribution, and compliance with
increasingly complex international trade requirements.

Asia-Pacific New Commercial Aircraft Deliveries
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Sources: MCG, 2026
The chart highlights Asia-Pacific’s central role in long-term commercial aviation growth.
Boeing forecasts 43,600 global aircraft deliveries through 2044, with China and South
and Southeast Asia each representing approximately 20% of worldwide demand,
equivalent to about 8,720 aircraft per region. Oceania and Northeast Asia account for
another 10%, or approximately 4,360 aircraft. Combined, these Asia-Pacific markets
represent roughly 21,800 deliveries, equal to half of projected global demand. This fleet
expansion should generate long-duration demand for aircraft wheels, brakes,
replacement components, inspections, and MRO services, while supporting further
investment in regional aerospace manufacturing and certified supply chains. The aircraft
totals shown are approximate because they are calculated from Boeing’s rounded
regional delivery shares.
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INTRODUCTION

The competitive landscape for wheel manufacturing is defined by a combination of scale,
technical capability, customer approvals, production footprint, material expertise, and
distribution access. In automotive wheels, large global manufacturers compete through
cost efficiency, high-volume production, aluminum and steel capabilities, proximity to
OEM assembly plants, and the ability to meet demanding quality and delivery standards.
In aerospace wheels and brakes, competition is more specialized and shaped by
certification, platform approvals, safety requirements, long product lifecycles, and
recurring maintenance demand. The aftermarket segment is different again, with brand
reputation, design heritage, vehicle fitment, dealer relationships, e-commerce execution,
and enthusiast communities playing a larger role. Across all segments, the strongest
competitors are those that can combine manufacturing depth with customer relationships,
reliable quality systems, and the flexibility to serve both original-equipment and
replacement demand.

GLOBAL AUTOMOTIVE WHEEL MANUFACTURERS

The global automotive wheel manufacturing market is led by companies that combine
production scale, material expertise, OEM relationships, regional manufacturing
footprints, and the ability to meet strict quality and delivery requirements. Competition is
not based on a single capability: large manufacturers must manage aluminum and steel
sourcing, casting or forming processes, machining, finishing, inspection, logistics, and
customer qualification across multiple vehicle platforms. Suppliers such as CITIC Dicastal,
Maxion Wheels, RONAL Group, BORBET, and Superior Industries each occupy different
competitive positions, ranging from high-volume global aluminum production to diversified
steel and aluminum capability, European engineering and design leadership, and North
American OEM relationships. As automakers place greater emphasis on lightweighting,
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electrification, premium styling, regional sourcing, and total delivered cost, the strongest
wheel manufacturers are likely to be those that can combine cost efficiency with technical
depth, flexible production, and reliable customer support across both mature and growing
vehicle markets.

CITIC Dicastal: Global Scale and Integrated Production

CITIC Dicastal is one of the largest global suppliers of aluminum wheels and automotive
aluminum components, supported by a broad manufacturing footprint and significant
exposure to both Chinese and international automakers. The company’s scale allows it
to spread tooling, research, engineering, and administrative costs across high production
volumes while purchasing aluminum, equipment, and other inputs on favorable terms. Its
capabilities extend beyond conventional cast wheels into forged, flow-formed, multi-piece,
and specialty-finished products, allowing it to serve a range of price points and vehicle
categories. CITIC Dicastal has also invested in intelligent equipment, digital factories,
testing systems, and broader aluminum chassis components. This integration
strengthens its ability to coordinate product development, manufacturing equipment,
quality control, and high-volume production within a single industrial platform.

Maxion Wheels: Diversified Steel and Aluminum Capabilities

Maxion Wheels differentiates itself through a broad product portfolio that includes steel
and aluminum wheels for passenger vehicles, commercial trucks, military vehicles, and
specialty applications. This diversification allows the company to participate across
multiple transportation markets and reduces its dependence on a single material or
vehicle category. Its production and engineering locations across numerous countries
also enable the company to support global OEM programs close to major assembly
regions. Maxion’s competitive position is based on scale, manufacturing flexibility,
technical collaboration, and its ability to supply different wheel technologies through one
platform. Its steel capabilities remain relevant in commercial and cost-sensitive
applications, while its aluminum operations support lightweighting, design flexibility, and
premium vehicle requirements. This combination makes Maxion an important competitor
across both mature and developing automotive markets.

RONAL Group: European Engineering and Premium OEM Exposure

RONAL Group is a major European supplier of light-alloy wheels for passenger cars and
commercial vehicles, with a competitive position built around engineering quality,
advanced production processes, and relationships with established automobile
manufacturers. The company manufactures cast and forged wheels and applies
processes such as low-pressure die casting, flow forming, automated inspection, and
specialized surface finishing. Its European base positions it close to premium and
performance vehicle development centers, where wheel design, weight, aerodynamics,
finish quality, and sustainability increasingly influence supplier selection. RONAL has also
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invested in secondary aluminum, resource-efficient manufacturing, and lightweight
technologies. These capabilities support customers seeking to reduce vehicle weight and
product emissions without compromising design or structural performance, positioning
the company toward the higher-value portion of the global OEM wheel market.

BORBET: Design-Led European Wheel Production

BORBET is a family-owned European wheel manufacturer serving both automotive
OEMs and the aftermarket. The company’s competitive position is closely connected to
design, quality, product breadth, and its “Made in Germany” manufacturing identity.
BORBET develops wheels for passenger cars, electric vehicles, SUVs, vans, campers,
caravans, and off-road applications, giving it exposure to a diverse range of vehicle types.
Its ability to combine design-led products with OEM-tested manufacturing technologies
allows it to address both technical and aesthetic requirements. BORBET’s concentration
of production in Germany and nearby European markets supports close coordination with
regional automotive customers but also exposes it to relatively high labor and energy
costs. Continued competitiveness therefore depends on automation, production
efficiency, differentiated designs, and the ability to command value based on quality
rather than price alone.

Superior Industries: North American OEM Relationships

Superior Industries has a long history in the North American aluminum wheel market and
maintains established relationships with major vehicle manufacturers in North America
and Europe. The company’s competitive position is based on its experience designing,
engineering, and manufacturing aluminum wheels at the quality and production volumes
required by global OEMs. Its combination with UNIWHEELS expanded its European
presence and added established aftermarket brands, creating a platform serving both
original-equipment and replacement customers. Superior also invests in lightweighting,
low-drag designs, finishing technologies, and mass-reduction processes intended to
support vehicle efficiency and styling objectives. Its long-standing OEM position provides
customer familiarity and technical credibility, although concentration in automotive
production exposes the company to vehicle-volume cycles, customer pricing pressure,
energy costs, and the capital requirements associated with maintaining large-scale
manufacturing facilities.

AEROSPACE WHEEL AND BRAKE PARTICIPANTS

The aerospace wheel and brake market is more concentrated and technically demanding
than the automotive wheel market because suppliers must meet strict safety, certification,
platform approval, traceability, and lifecycle-support requirements. Competition is shaped
not only by manufacturing capability, but also by long-standing relationships with aircraft
OEMs, airlines, defense customers, MRO providers, and regulatory authorities. Major
participants such as Safran Landing Systems, Collins Aerospace, Parker Megagitt,
Honeywell Aerospace, Boeing Global Services, and Crane Aerospace & Electronics
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compete across different parts of the value chain, including landing gear, wheels, brakes,
brake-control systems, distribution, repair, overhaul, spare parts, and technical support.
The attractiveness of this segment comes from the long operating life of aircraft platforms:
once a wheel or brake system is approved and installed, suppliers may benefit from
recurring demand for inspections, replacement components, overhauls, upgrades, and
service support over many years. As a result, aerospace wheel and brake competition is
less focused on lowest unit cost and more focused on reliability, certification depth,
installed-base coverage, global service networks, and lifecycle economics.

Safran Landing Systems: Global Aircraft Landing-System Leadership

Safran Landing Systems is a major provider of aircraft landing gear, wheels, brakes,
braking systems, and related lifecycle services. Its position extends from product design
and manufacturing through in-service support, allowing it to compete across the entire
operating life of an aircraft. The company supplies commercial, military, and other aviation
platforms and maintains a global network of maintenance, repair, and overhaul facilities.
This installed base creates recurring demand for inspections, repairs, replacement
components, exchanges, and technical support long after the original aircraft is delivered.
Safran’s scale also allows it to offer service arrangements tied to aircraft utilization or
landing activity. Its competitive advantage is therefore based not only on manufacturing
capability, but also on certification, platform relationships, engineering knowledge,
service-center coverage, and the ability to support airline operations globally.

Collins Aerospace: Integrated Wheels, Brakes, and MRO Services

Collins Aerospace provides aircraft landing gear, wheels, brakes, brake controls, and
related support services across commercial and military aviation. The company benefits
from a large installed base across numerous aircraft platforms, giving it recurring
exposure to replacement, overhaul, and technical-support demand. Collins combines
original-equipment engineering with a global MRO network that supports operators
throughout the service life of its systems. Its wheel and brake portfolio includes advanced
carbon-friction technologies intended to extend brake life, reduce maintenance
requirements, and lower operating costs. The company also competes through
production efficiency and lead-time improvement, recognizing that airlines and defense
operators place significant value on rapid turnaround and component availability. Collins’
competitive strength therefore rests on product performance, platform qualification,
installed-base scale, global support, and lifecycle economics.

Parker Meggitt: Specialized Braking and Control Technologies

Parker Meggitt, now part of Parker Aerospace, participates in the market through
specialized aircraft wheel, brake, friction-material, and control-system technologies
developed across its legacy aerospace operations. Its braking capabilities address
commercial, military, business aviation, and other demanding applications where weight,
heat absorption, reliability, and lifecycle cost are critical. The broader Parker organization
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provides expertise in motion control, hydraulics, actuation, sensing, and aerospace
systems, creating opportunities to integrate braking products with adjacent aircraft
technologies. Parker Meggitt's competitive value is also supported by long-standing
platform relationships and an established aftermarket base. Because aircraft braking
products remain in service for many years, the company can generate recurring demand
through replacement components, technical support, repairs, and upgrades in addition to
original-equipment sales.

Honeywell Aerospace: Aircraft Systems and Lifecycle Support

Honeywell Aerospace offers aircraft main and nose wheels, carbon and metal braking
technologies, and related support across commercial and military aviation. Its wheel and
brake products are designed to balance structural performance, weight, durability, energy
absorption, and total ownership cost. Honeywell’s broader aerospace portfolio gives the
company relationships with airframers, airlines, defense customers, and business-
aviation operators beyond the wheel and brake category. These relationships can
strengthen its ability to package components, maintenance, and technical services across
multiple aircraft systems. Honeywell also competes through friction-material development
and products designed for severe operating conditions. Its position in the market is
therefore based on established platform approvals, engineering capability, product
reliability, global customer support, and the ability to improve performance over the
operating life of an aircraft.

Aerospace Segment Scale and Profitability
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The chart compares the broader aerospace operations supporting Parker Meggitt's and
Honeywell’s aircraft wheel, brake, and lifecycle-service capabilities. Parker’s Aerospace
Systems segment generated approximately US$6.2 billion of net sales and US$1.4 billion
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of operating income in fiscal 2025, representing a 23.3% operating margin. Honeywell
Aerospace Technologies reported approximately US$17.5 billion of net sales and US$4.3
billion of segment profit, equivalent to a 24.5% segment margin.

Boeing Global Services: OEM-Linked Maintenance and Distribution

Boeing Global Services participates in the wheel and brake market primarily through
distribution, repair, overhaul, technical support, and fleet-management services rather
than as a broad independent wheel manufacturer. Its Boeing Distribution operations
provide access to products from established wheel and brake OEMs, while its repair
network performs wheel overhauls, brake services, and tire changes. Boeing benefits
from direct relationships with airlines and aircraft operators, extensive knowledge of
Boeing platforms, and a global parts and maintenance infrastructure. This position allows
the company to act as an important channel between component manufacturers and end
users. Boeing’s competitive advantage lies in simplifying procurement, maintenance
scheduling, certification documentation, and fleet support for customers seeking a
coordinated service provider rather than managing numerous individual suppliers.

Boeing Global Services Revenue
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The chart demonstrates the growing scale of Boeing Global Services and its position as
an important channel for aerospace maintenance, distribution, repair, and lifecycle
support. Segment revenue increased from approximately US$16.3 billion in 2021 to
US$20.9 billion in 2025, representing cumulative growth of approximately 28%. Revenue
reached US$17.6 billion in 2022, US$19.1 billion in 2023, and US$20.0 billion in 2024,
reflecting higher commercial and government services activity.
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Crane Aerospace & Electronics: Specialized Aerospace Components

Crane Aerospace & Electronics is a specialist in aircraft brake-control, antiskid, autobrake,
sensing, and related landing-system technologies. Unlike companies focused primarily
on the physical wheel or friction stack, Crane’s value lies in controlling how braking force
is applied and managed under different operating conditions. Its systems serve
commercial, regional, business, and military aircraft and include technologies designed
to improve stopping performance, prevent wheel skidding, and support rejected takeoffs
and controlled landings. Crane has also developed upgrade solutions for legacy aircraft,
providing operators with a pathway to replace obsolete analog systems with modern
digital controls. Its competitive position is therefore based on specialized engineering,
long-standing platform knowledge, regulatory qualification, and the ability to support both
current-production and aging aircraft fleets.

Crane Aerospace Sales Mix and 2026 Momentum
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The nested-donut chart shows the diversified commercial and lifecycle exposure
supporting Crane Aerospace & Electronics’ specialized brake-control, antiskid, autobrake,
sensing, and landing-system technologies. In 2025, the segment generated 62% of sales
from commercial markets and 38% from military markets, while its application mix
consisted of 66% OEM and 34% aftermarket sales. This balance provides exposure to
new-aircraft production while maintaining recurring demand from replacement
components, repairs, upgrades, and support for aircraft already in service. The broader
segment reported US$1.049 billion of 2025 sales and a 25.2% adjusted operating margin.
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Independent MRO Providers and Regional Specialists

Independent maintenance, repair, and overhaul providers play an important role by
servicing wheel and brake systems produced by multiple OEMs. These companies
compete through turnaround time, geographic proximity, technical capability, inventory
availability, pricing, and certification coverage. Airlines and operators may prefer
independent providers when they offer greater flexibility or lower costs than OEM-
controlled service networks. Regional specialists can also support smaller fleets or
airports that may not justify a dedicated OEM facility. However, independent providers
must maintain access to approved technical data, genuine or approved parts, qualified
personnel, specialized tooling, and regulatory authorizations. Their ability to service
multiple product families can be valuable, but it also increases training, inventory, and
documentation requirements. The strongest independent MRO companies combine
broad capability with rigorous traceability and quality control.

Global Commercial Aircraft MRO Demand

(US$ Billions, 2024—2036F)

2001 $193B

180 -

160 -

$136B

MRO Demand (US$ Billions)

$126B

120 4

2024A  2025A 2036F

Source: MCG, Oliver Wyman, 2026

The chart illustrates the expanding addressable market for independent MRO providers
and regional aerospace specialists. Global commercial-aircraft MRO demand increased
from approximately US$126 billion in 2024 to US$136 billion in 2025, and Oliver Wyman
forecasts spending will approach US$193 billion by 2036. The increase is supported by
fleet growth, higher aircraft utilization, delayed deliveries, and an aging installed base that
requires more frequent maintenance, component repairs, and replacement parts.
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AFTERMARKET WHEEL BRANDS

Brand Equity as a Primary Competitive Asset

Brand equity is one of the most important competitive assets in the aftermarket wheel
industry because consumers frequently choose products based on style, identity,
reputation, and community recognition rather than manufacturing cost alone. A trusted
brand can command premium pricing, lower customer-acquisition costs, and improve
acceptance among dealers and installers. Wheel brands build equity through design
consistency, product quality, motorsports participation, vehicle builds, customer service,
and long-term visibility within enthusiast communities. Brand value can also reduce
perceived purchasing risk, particularly when consumers are evaluating safety-related
products from numerous suppliers. However, brand equity can deteriorate quickly if
quality declines, delivery becomes unreliable, or ownership changes disconnect the brand
from its core audience. Successful companies must therefore protect the authenticity and
performance associated with the brand while expanding distribution and product offerings.

Legacy American Wheel Brands and Heritage Positioning

Legacy American wheel brands benefit from historical connections to hot rods, muscle
cars, drag racing, off-road vehicles, and other influential parts of U.S. automotive culture.
This heritage can provide immediate recognition that would take a newly created brand
many years and substantial marketing expense to reproduce. Consumers may associate
an established name with particular vehicle eras, designs, racing programs, or
personalities. Revitalizing these brands can therefore create demand among both existing
enthusiasts and younger buyers attracted to retro styling. Heritage must be supported by
relevant products, however. Simply acquiring a historic name without maintaining design
credibility, product quality, and community engagement may weaken rather than
strengthen the brand. The strongest revitalization strategies combine recognizable design
elements with modern manufacturing, vehicle fitments, and digital marketing.

Performance, Racing, and Muscle-Car Segments

Performance, racing, and muscle-car customers evaluate wheels through a combination
of weight, strength, fitment, brake clearance, appearance, and motorsports credibility.
Technical partnerships with racing teams and vehicle manufacturers can validate product
capabilities while creating marketing content that appeals to enthusiasts. Forged and
flow-formed wheels are particularly relevant in these segments because customers may
accept higher prices for lower mass and improved structural performance. Historic brands
also benefit from associations with classic muscle cars and restoration vehicles, where
design authenticity can be as important as outright performance. Competition is intense
because consumers can choose among domestic, European, and Japanese brands with
established racing reputations. Successful suppliers must combine technically credible
products with clear vehicle applications, dependable availability, and a brand identity that
resonates with the target community.
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Performance and Light-Truck Aftermarket Indicators

Pickup share
of sales

Racing business Off-road

outlook engagement
76%
30% ‘62%
\ A 25 50 75 100
23.8% ‘ : =
l . 84%

Wheel / tire / 50% | Plan more

chassis share modifications

Late-model pickups
modified

Source: MCG, SEMA, 2026

The chart combines market size, consumer behavior, product-category exposure, and
motorsports-industry sentiment. Pickup-related accessories and performance products
represented 30% of U.S. specialty-equipment sales in 2025, with consumers spending
more than US$15 billion on pickup modifications for off-road, utility, and recreational
applications.

Direct-to-Consumer and E-Commerce Distribution

Direct-to-consumer e-commerce allows aftermarket wheel brands to control product
presentation, pricing, customer data, and the purchasing experience. Online
configurators can help consumers select wheels by vehicle year, make, model, trim, size,
bolt pattern, and offset, reducing fitment uncertainty. Digital channels also allow brands
to launch products rapidly, test marketing messages, and communicate directly with
enthusiast communities. The economic benefit includes avoiding part of the traditional
wholesale margin, although the manufacturer assumes greater responsibility for
advertising, fulfilment, shipping damage, returns, customer support, and warranty
management. Because wheels are large and fitment-sensitive, an effective DTC strategy
requires accurate product data, responsive service, and reliable logistics. E-commerce is
therefore not merely a website; it is an integrated distribution and customer-management
capability.
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Dealer, Installer, and National Retail Networks

Dealers and installers remain essential to the aftermarket wheel ecosystem because most
purchases must ultimately be combined with tires, mounted, balanced, and verified for
proper fitment. Local retailers provide product recommendations, technical guidance,
warranty support, and access to consumers who prefer professional assistance. National
distributors and retail networks expand geographic coverage and can maintain inventory
closer to end customers, improving delivery times. The disadvantage is that each
intermediary requires sufficient margin, reducing the amount retained by the wheel brand.
Retailers may also prioritize products with high turnover and strong manufacturer support.
Brands seeking broad distribution must therefore provide accurate fitment data,
competitive pricing, reliable inventory, attractive displays, sales training, and responsive
warranty service. A combined DTC and dealer model can reach different customer
preferences while preserving professional installation.

Acquisitions allow aftermarket platforms to add recognized brands, product categories,
intellectual property, dealer relationships, and social-media audiences more quickly than
through organic development. The combination of Wheel Pros and MHT demonstrated
how consolidation can bring numerous complementary brands and thousands of SKUs
under one organization. A larger platform can share distribution centers, purchasing,
product data, marketing resources, and administrative infrastructure while preserving
distinct brand identities for different customer segments. The principal risk is
overextension. Too many overlapping brands may confuse consumers, create inventory
complexity, and dilute management attention. A successful acquisition strategy requires
a clear role for each brand, disciplined SKU rationalization, integration of back-office
operations, and continued investment in the heritage and community relationships that
created the acquired brand’s value.

BASIS OF COMPETITION

Competition in the wheel industry differs by customer segment, but it is increasingly
shaped by more than factory price alone. Automotive OEMSs prioritize total delivered
economics, production reliability, quality consistency, logistics performance, and supplier
proximity because wheels are directly tied to vehicle assembly schedules and warranty
exposure. Aerospace customers place greater emphasis on certification, platform
qualification, traceability, safety performance, and long-term lifecycle support, creating
high barriers for suppliers that lack approved processes and technical depth. In the
aftermarket, brand identity, design, fitment accuracy, distribution reach, customer
recognition, and digital sales capability can be as important as manufacturing cost. Across
all segments, successful wheel manufacturers must combine cost competitiveness with
quality control, customer access, product reliability, and the ability to respond quickly to
changing demand, regulatory requirements, and sourcing conditions.
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Automotive OEM: Cost and Total Delivered Economics

Automotive OEMs evaluate wheel suppliers through more than the quoted manufacturing
price. The complete economic comparison includes aluminum and other materials,
conversion cost, tooling, tariffs, freight, packaging, inventory, quality failures, warranty
exposure, and the potential cost of delivery disruption. A low-cost overseas manufacturer
may remain competitive for high-volume programs, but long transportation routes and
trade uncertainty can narrow the advantage. Domestic and regional suppliers may justify
higher factory pricing through lower inventory requirements, faster replenishment, and
greater flexibility. Wheel manufacturers must therefore understand the customer’s total
delivered economics rather than competing on labor cost alone. Suppliers that can
demonstrate cost savings through lightweighting, reduced scrap, efficient logistics, longer
product life, or lower warranty risk may strengthen their position even when their initial
unit price is not the lowest.

Proximity to vehicle assembly plants can improve delivery frequency, shorten response
times, and strengthen collaboration between the supplier and customer. Regional
suppliers can support engineering changes, quality investigations, audits, and urgent
production requirements more rapidly than distant manufacturers. This advantage has
become increasingly valuable as OEMs reassess concentrated global supply chains and
seek alternative production sources. Proximity does not automatically make a supplier
competitive; the company must still satisfy cost, quality, and capacity requirements.
However, when two suppliers offer similar technical and economic performance, the one
with shorter and more predictable logistics may present less operational risk. Domestic
or nearshore capacity can also serve as a second source alongside offshore production,
giving customers greater continuity without fully abandoning established global suppliers.

Aerospace: Certification and Platform Qualification

Aerospace competition begins with certification and platform qualification. A supplier
cannot participate meaningfully simply by possessing manufacturing equipment; it must
demonstrate that its products, processes, materials, documentation, and quality systems
conform to approved requirements. Qualification may involve extensive testing,
engineering review, audits, regulatory approval, and collaboration with the airframer or
system integrator. These processes require time and capital but create significant barriers
to entry once completed. A wheel or brake selected for an aircraft platform may remain in
service for decades, making the original qualification strategically valuable. Suppliers
must continue meeting configuration and performance requirements throughout the
program, and major changes may require additional approval. This environment favors
established companies with aerospace experience, regulatory knowledge, and the
financial capacity to support long development and certification cycles.
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Aftermarket: Brand, Design, and Consumer Recognition

Aftermarket customers often select wheels based on design and brand identity before
comparing detailed manufacturing economics. The product must complement the
appearance and intended use of the vehicle while providing confidence in fitment, quality,
and durability. Recognized brands benefit from accumulated exposure through
motorsports, vehicle builds, advertising, retailers, and owner communities. Design cycles
are also faster than in the OEM market because brands must respond to changing vehicle
platforms, finishes, sizes, and aesthetic preferences. This creates opportunities for
smaller and more creative companies, but it also increases the risk of inventory
obsolescence. Competitive aftermarket brands must maintain a recognizable visual
identity while offering enough new products to remain relevant. Consumer recognition
becomes particularly valuable when many competing products appear technically similar.

A strong aftermarket product cannot generate meaningful revenue without effective
distribution. Brands compete for space within dealer networks, online marketplaces, tire
shops, installers, specialty retailers, and direct-to-consumer channels. Product availability
is critical because customers may choose an alternative brand when a desired fitment or
finish is out of stock. Pricing must provide adequate margin for the manufacturer and each
distribution partner while remaining competitive with domestic and imported alternatives.
Digital reach has become increasingly important as consumers research fitment, compare
designs, view installed images, and purchase automotive products online. Accurate
product data, configurators, search visibility, customer reviews, and fast fulfillment all
influence conversion. The strongest brands integrate digital marketing with physical
installation networks rather than relying exclusively on one channel.

Domestic Manufacturing and “Made in USA” Differentiation

Domestic manufacturing can differentiate an aftermarket wheel brand through shorter
supply chains, production visibility, local employment, and reduced exposure to tariffs on
imported finished products. For some consumers, U.S. production also carries emotional
value connected to automotive heritage and support for domestic industry. This
positioning can strengthen a brand when it is supported by credible quality, competitive
design, and transparent manufacturing. Companies must apply origin claims carefully,
however. An unqualified “Made in USA” representation generally requires the product to
be assembled in the United States, with all or virtually all significant processing and
components of U.S. origin. Manufacturers using imported aluminum or other meaningful
inputs may need a qualified statement. Domestic origin is therefore a valuable competitive
message only when the underlying sourcing and production facts substantiate the claim
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KEY IMPLICATIONS

INTRODUCTION

The key implication of this report is that wheel manufacturing is becoming a more strategic
industrial category as customers, suppliers, and investors reassess the value of
manufacturing capability in a less predictable global environment. The sector is exposed
to several powerful forces at once, including reshoring, tariffs, freight volatility, automation,
aluminum and energy cost pressure, aerospace certification, aftermarket brand value,
and the need for closer coordination with OEM production schedules. These forces create
opportunities for manufacturers that can combine physical assets, technical know-how,
customer relationships, quality systems, and regional supply access, but they also raise
the execution bar for new entrants and undercapitalized operators. Value creation will
therefore depend not only on market demand, but on the ability to convert manufacturing
capacity into reliable production, lower delivered cost, stronger customer service, and
defensible competitive positioning across automotive, aerospace, and aftermarket
channels.

OPPORTUNITIES: UNLOCKING VALUE

The wheel manufacturing sector presents several value-creation opportunities as
customers place greater emphasis on supply-chain resilience, regional production,
automation, tariff exposure, and differentiated aftermarket positioning. The opportunity is
not simply to bring production closer to end markets, but to build a more competitive
manufacturing and commercial platform that can deliver shorter lead times, stronger
quality control, better customer responsiveness, and lower risk-adjusted delivered cost.
Domestic and nearshore manufacturers may benefit from reshoring interest, U.S. tariff
protection, OEM proximity, and “Made in USA” branding, while automation can improve
productivity, consistency, and margin potential. At the same time, fragmented aftermarket

Confidential




brands, aerospace-adjacent applications, and specialized manufacturing assets create
opportunities for consolidation, capability expansion, and higher-value product positioning.
The most attractive opportunities will likely come from companies that can combine
existing production infrastructure, technical expertise, customer relationships, and
disciplined capital investment into a scalable platform.

Domestic Manufacturing and Reshoring Tailwinds

Domestic manufacturing can differentiate an aftermarket wheel brand through shorter
supply chains, production visibility, local employment, and reduced exposure to tariffs on
imported finished products. For some consumers, U.S. production also carries emotional
value connected to automotive heritage and support for domestic industry. This
positioning can strengthen a brand when it is supported by credible quality, competitive
design, and transparent manufacturing. Companies must apply origin claims carefully,
however. An unqualified “Made in USA” representation generally requires the product to
be assembled in the United States, with all or virtually all significant processing and
components of U.S. origin. Manufacturers using imported aluminum or other meaningful
inputs may need a qualified statement. Domestic origin is therefore a valuable competitive
message only when the underlying sourcing and production facts substantiate the claim

Automation-Driven Productivity and Margin Expansion

Automation provides one of the clearest pathways for domestic wheel manufacturers to
improve productivity and narrow the cost gap with lower-wage production regions.
Robotic material handling, automated casting, CNC machining, digital heat-treatment
controls, machine-vision systems, X-ray inspection, and programmable finishing
equipment can reduce the number of manual steps required per wheel. These systems
also improve cycle-time consistency and lower the likelihood that product quality will vary
because of differences in operator technique. The result is not simply lower labor expense,
but a more repeatable production system capable of supporting the volume and
documentation requirements of sophisticated automotive and aerospace customers.

Margin expansion can occur as higher production volumes are processed through an
automated facility without proportional growth in headcount or overhead. Greater
utilization allows fixed expenses such as rent, depreciation, engineering, and
maintenance to be spread across more units. Automation can also reduce rework, scrap,
downtime, and warranty exposure, each of which has a direct effect on operating
profitability. The opportunity is strongest when automation is integrated across the entire
manufacturing flow. Installing isolated robotic systems without addressing upstream and
downstream bottlenecks may create work-in-process inventory rather than improve total
plant performance.
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Tariff Protection and Supply Chain Localization

The evolving U.S. tariff environment increases the strategic value of manufacturing
capacity located within the domestic market. Duties on imported aluminum, metal
products, derivative products, and goods sourced from certain countries can materially
affect the final cost of an imported wheel. Because tariff treatment depends on product
classification, origin, composition, and current trade rules, customers may have difficulty
forecasting landed costs over the full life of an automotive program. Domestic production
reduces direct exposure to tariffs on imported finished wheels and provides customers
with an additional source when international trade conditions change.

Aftermarket Brand Consolidation and Roll-Up Potential

The fragmented aftermarket wheel industry creates an opportunity to build scaled
platforms through the acquisition or licensing of established brands. Many legacy wheel
businesses possess valuable trademarks, recognizable designs, dealer relationships,
social-media audiences, and historical connections to racing, muscle cars, off-road
vehicles, or other enthusiast communities. These assets can take decades and
substantial marketing expenditure to create organically. Acquiring an existing brand may
therefore provide a faster and more cost-effective path to consumer recognition than
launching an entirely new name.

U.S. Aluminum Tariff Escalation and Domestic Capacity Utilization
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The chart illustrates the increasing trade protection surrounding U.S. aluminum
production and its implications for wheel-manufacturing localization. The Section 232 tariff
on covered aluminum articles was initially established at 10% in 2018, increased to 25%
in March 2025, and then doubled to 50% in June 2025. The 2026 framework retained a
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50% rate for covered metal products while introducing differentiated treatment for certain
derivative and industrial products.

Aerospace Expansion and Higher-Value Applications

Aerospace provides a potential pathway toward higher-value manufacturing because
competition is based on technical capability, process control, certification, traceability, and
reliability rather than price alone. Aircraft components must satisfy demanding standards
governing materials, inspection, configuration, documentation, and production
consistency. These requirements increase the cost and time required to enter the market,
but they also limit competition and support longer customer relationships once a supplier
is approved. Companies with existing aerospace customers, qualified personnel, non-
destructive testing capabilities, and established quality systems may be able to expand
into additional finishing, machining, inspection, wheel, brake, drone, rotorcraft, or
defense-related applications.

CAPITAL MEETS CAPABILITIES
Manufacturing Assets as a Foundation for Growth

Physical manufacturing assets provide the foundation required to convert market demand
into commercial output. Wheel production depends on specialized casting machines,
furnaces, heat-treatment systems, CNC equipment, tooling, polishing lines, coating
systems, robotics, conveyors, testing laboratories, and inspection technology. These
assets require substantial capital and can take years to acquire, install, commission, and
stabilize. A business that already possesses functional equipment and adequate facility
infrastructure can therefore hold strategic value even when current utilization is below full
capacity.

The quality and configuration of the asset base are more important than its book value
alone. Equipment must be capable of producing products that customers actually require,
and the production flow must be balanced across casting, machining, finishing, and
inspection. A facility with significant casting capacity but insufficient heat-treatment or
machining capability may not be able to convert that capacity into saleable wheels.
Investors should therefore evaluate replacement cost, maintenance condition, remaining
useful life, throughput, bottlenecks, power requirements, and the capital necessary to
reach commercial production—not simply the historical amount recorded on the balance
sheet.

Capital Investment in Automation and Capacity Expansion

Growth capital can create significant value when it is directed toward clearly identified
production constraints. Investments in additional tooling, CNC machinery, robotics,
inspection systems, furnaces, or material-handling equipment may increase throughput,
improve quality, or reduce unit costs. The strongest capital projects are those supported
by customer demand, purchase orders, credible forecasts, or an identifiable operating
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bottleneck. Capital deployed without sufficient commercial validation can create
underutilized equipment and increase fixed costs without generating a corresponding
increase in revenue.

Automation Scale and Intensity in Leading Manufacturing Economies

(Robots per 10,000 Employees, 2026)
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The chart compares manufacturing automation across five leading industrial economies
using three measures: robot density, annual installations, and operational robot stock.
China stands out for scale, installing approximately 295,000 industrial robots in 2024
while maintaining a robot density of 567 units per 10,000 manufacturing employees,
reflecting both rapid automation investment and a large industrial base. South Korea
records the highest automation intensity at 1,220 robots per 10,000 employees, although
its annual installations are materially lower at approximately 30,600 units. Japan and
Germany combine relatively high robot density with established installed bases, while the
United States records lower density at 307 robots per 10,000 employees despite installing
approximately 34,200 units during the year. Overall, the chart shows that automation
leadership can take different forms: China leads in deployment scale, South Korea in
workforce intensity, and Japan and Germany in mature industrial integration. For wheel
manufacturers, these differences reinforce the importance of pairing capital investment
with technical expertise, process integration, maintenance capability, and sufficient
production volume to convert automation into higher throughput, quality, and cost
competitiveness.

Customer Relationships as a Strategic Asset

Long-standing customer relationships represent an important form of intangible value in
automotive and aerospace manufacturing. OEMs are generally reluctant to change
suppliers when a producer has demonstrated consistent quality, dependable delivery,
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technical responsiveness, and familiarity with customer-specific processes. Replacing an
established supplier may require new tooling, audits, testing, engineering validation,
production trials, and administrative approval. These switching costs can create recurring
revenue visibility for qualified manufacturers, even when individual orders are issued
through purchase orders rather than long-term fixed-volume contracts.

Combining Financial Resources with Operating Expertise

Capital alone cannot resolve weaknesses in engineering, quality, commercial strategy, or
production management. Manufacturing turnarounds and expansion programs require
operators who understand equipment commissioning, workflow design, maintenance,
staffing, customer qualification, material procurement, and working-capital management.
Financial sponsors and lenders create the greatest value when they pair funding with
experienced operational support and establish clear accountability for how capital will be
deployed. Without this discipline, additional liquidity may simply delay underlying
operational problems.

HIGH BARRIERS TO ENTRY

Wheel manufacturing has meaningful barriers to entry because successful production
requires more than access to equipment or basic metalworking capability. New entrants
must build or acquire capital-intensive facilities, specialized casting and machining
systems, process-control expertise, quality documentation, customer approvals, and
reliable technical teams before they can compete at commercial scale. Automotive wheel
suppliers must prove they can meet OEM standards for strength, dimensional accuracy,
finish quality, delivery consistency, and production volume, while aerospace-related
products face even stricter certification, traceability, and lifecycle-support requirements.
These barriers protect established manufacturers that already possess usable
infrastructure, trained labor, customer relationships, and operating history. They also
make execution risk a central diligence issue: a company may own valuable assets, but
those assets only create strategic value if they can be operated consistently, qualified by
customers, and integrated into a reliable production system.

Capital-Intensive Manufacturing Infrastructure

Wheel manufacturing requires substantial initial and ongoing investment. A full-cycle
aluminum wheel facility must support melting, casting, heat treatment, machining,
cleaning, finishing, inspection, testing, packaging, material movement, utilities, and
environmental controls. These systems are expensive individually and must operate
together as a coordinated production line. The facility must also have sufficient electrical
capacity, natural-gas supply, ventilation, floor loading, fire protection, wastewater
treatment, and logistical access to support industrial operations.

The capital barrier extends beyond the initial purchase of equipment. Manufacturers must
fund molds, fixtures, spare parts, maintenance, engineering, commissioning, inventory,
and working capital before production reaches efficient volumes. New facilities may
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generate significant expense for months or years before commercial revenue stabilizes.
This extended ramp limits the number of new entrants capable of competing and favors
businesses that already possess usable infrastructure, available capacity, and an
established revenue base to support continued investment.

Specialized Casting, Machining, and Finishing Equipment

Producing a wheel that meets structural, dimensional, and cosmetic requirements
requires specialized equipment at every stage. Casting systems must create a dense and
consistent structure while limiting porosity and inclusions. Heat-treatment equipment
must deliver controlled time and temperature cycles. CNC machinery must maintain
precise dimensions across mounting surfaces, pilot bores, lug holes, offsets, and profiles.
Finishing systems must create consistent colors, coatings, polished surfaces, or
machined appearances without reducing corrosion resistance or structural integrity.

Manufacturing Asset Build-Up and Revenue Scale
(Rs. Crore, 2017-2026)
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The chart uses Wheels India as a public-company case study to illustrate the capital
intensity of wheel and component manufacturing. The company’s gross manufacturing
asset base, including capital work in progress, increased from approximately Rs.1,186
crore in FY2017 to Rs.2,570 crore in FY2026, while its net asset base rose from Rs.548
crore to Rs.1,418 crore. Revenue expanded from approximately Rs.2,176 crore to
Rs.5,124 crore over the same period. The accumulated-depreciation portion of the chart
also demonstrates that manufacturers must continually invest not only in expansion but
also in replacing and modernizing aging casting, machining, finishing, tooling, utility, and
inspection assets.
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Metallurgical Expertise and Process Control

Aluminum wheel manufacturing requires a detailed understanding of alloy chemistry,
melting practices, casting behavior, cooling, heat treatment, machining, fatigue, and
failure mechanisms. Small variations in metal composition, temperature, pressure, mold
condition, quench timing, or thermal treatment can materially affect strength and durability.
These problems may not be visible through ordinary surface inspection, increasing the
importance of disciplined process controls and non-destructive testing. A manufacturer
must therefore manage both the appearance of the wheel and the underlying
metallurgical structure.

This expertise is accumulated through engineering experience, production history, testing,
and analysis of defects. It cannot be created solely through the purchase of modern
equipment. Operators and engineers must understand how individual process variables
interact and how upstream conditions affect downstream machining and finishing.
Effective manufacturers use production data to identify the causes of porosity, imbalance,
dimensional variation, leaks, and coating failures before large quantities of nonconforming
product are produced. This body of practical knowledge creates a meaningful barrier for
new entrants without experienced technical teams.

OEM Approval and Long Qualification Cycles

Automotive OEMSs require prospective suppliers to demonstrate that they can consistently
manufacture compliant parts at the intended production rate. The approval process may
include engineering reviews, tooling validation, dimensional studies, material
certifications, capability analysis, control plans, trial production runs, audits, and formal
Production Part Approval Process submissions. A supplier may invest substantial time
and money before receiving approval, and qualification for one product does not
automatically permit the manufacturer to supply another vehicle platform or wheel design.

Aerospace Certification and Traceability Requirements

Aerospace manufacturing adds another layer of regulatory, technical, and documentation
requirements. Components and replacement articles must be produced or repaired under
approved designs, processes, and quality systems. Suppliers must establish the eligibility
and origin of materials and components, maintain traceable records, control configuration
changes, and demonstrate that inspection and testing procedures meet applicable
standards. Depending on the product, regulatory approval may involve a type-certificate
holder, production approval, Parts Manufacturer Approval, repair-station authority, or
other recognized framework.

Traceability must continue throughout the product lifecycle. If a defect is identified, the
operator, manufacturer, and regulator must be able to determine which components may
be affected and how they entered service. This requires disciplined document control,
serialized records, approved suppliers, trained personnel, and secure data retention. The
cost and time needed to establish these systems limits competition but also creates long-
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duration commercial value for companies that successfully obtain approval. Once
qualified on an aircraft platform, a supplier may participate in recurring demand for
maintenance, repair, replacement, and lifecycle support.

RISKS AND CONSTRAINTS

Wheel manufacturing carries several operating and financial risks because production
economics depend on volatile input costs, reliable utilities, customer demand stability,
and successful execution across multiple technical processes. Aluminum, electricity,
natural gas, labor, logistics, tooling, and maintenance costs can change materially over
time, creating margin pressure when customer contracts do not allow timely pass-through.
Manufacturers may also face customer concentration risk because OEM, aerospace, and
large aftermarket programs often require long qualification periods and can represent a
meaningful share of production volume once awarded. At the same time, new
manufacturing programs require careful ramp planning, equipment commissioning,
process validation, employee training, quality testing, and working-capital support before
stable commercial output is achieved. These risks do not eliminate the opportunity in
wheel manufacturing, but they make disciplined cost control, diversified customers,
realistic production timelines, strong quality systems, and adequate liquidity essential to
long-term success.

Aluminum Price Volatility and Raw Material Exposure

Aluminum is the principal raw material used in most alloy wheels, making wheel-
manufacturing economics sensitive to commodity prices, regional premiums, energy
conditions, scrap availability, and trade policy. The U.S. Geological Survey estimated that
the average U.S. aluminum market price increased materially in 2025 compared with the
prior year, illustrating how quickly input costs can change. A manufacturer may
experience margin compression when metal prices rise faster than customer prices or
when purchase-order terms do not allow timely pass-through adjustments.

Energy Costs and Infrastructure Requirements

Casting, melting, heat treatment, machining, compressed air, finishing, ventilation, and
material handling require reliable electricity and natural gas. Energy expense therefore
affects both the operating margin and the selection of a manufacturing location. Industrial
energy prices vary significantly by region and may change because of fuel markets,
transmission constraints, weather, regulation, or local utility conditions. A facility that
appears attractive based on labor and real-estate costs may become uneconomic if
energy supply is insufficient or unusually expensive.
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U.S. Wheel-Manufacturing Input-Cost Indicators
(¢/lb, ¢/kWh, $/Mcf, 2021-2026)
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The chart shows that wheel manufacturers face simultaneous but uneven volatility across
their principal metal and energy inputs. The average U.S. aluminum market price
increased from 129.5 cents per pound in 2024 to 180.0 cents in 2025, representing a
39.0% increase and the highest level in the period shown. Industrial electricity prices rose
more gradually, from 8.13 cents per kWh in 2024 to 8.62 cents in 2025, before averaging
8.87 cents during January—April 2026

Customer Concentration and Industry Cyclicality

Wheel manufacturers often depend on a limited number of large OEM or aerospace
customers because qualification is expensive and programs can generate substantial
recurring volume. These relationships provide scale and visibility but expose the business
to significant revenue loss if a customer reduces production, delays a program, changes
suppliers, or brings work in-house. The risk is amplified when production equipment has
been configured around one customer’s product and cannot be redeployed easily. Long
relationships may lower the probability of abrupt termination, but they do not eliminate
concentration risk.

The industry is also exposed to several economic cycles. OEM wheel demand follows
new-vehicle production, which can decline during recessions, credit tightening, supply
shortages, or changes in consumer preference. Aerospace activity may be affected by
aircraft-production delays and airline conditions, while the aftermarket is influenced by
consumer discretionary spending. Diversification across automotive OEM, aftermarket,
aerospace, commercial vehicle, defense, and industrial applications can reduce volatility,
although each market introduces different sales, inventory, certification, and operational
requirements.
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Qualification Timelines, Production Ramp, and Execution Risk

New manufacturing programs frequently require more time and capital than originally
expected. Equipment must be delivered, refurbished, installed, connected to utilities,
programmed, tested, and integrated with the surrounding production line. Prototype
wheels must then pass structural, dimensional, fatigue, leak, finish, and customer-specific
testing. A delay in one machine, permit, utility upgrade, or qualification step can postpone
revenue while payroll, rent, interest, and other operating costs continue. This creates a
substantial liquidity risk during the production ramp.

Even after commercial production begins, initial yields may be below target as employees
learn the process and engineers adjust casting, machining, and finishing parameters.
Scrap, rework, downtime, and customer returns can materially reduce the margins
assumed in the financial forecast. Execution risk should be managed through phased
production, realistic contingency reserves, milestone-based capital deployment,
experienced project management, and early customer involvement. Forecasts should
distinguish clearly among signed orders, verbal opportunities, projected demand, and
unqualified pipeline prospects rather than treating all potential revenue as equally certain.
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THE FUTURE OF WHEEL MANUFACTURING

The outlook for wheel manufacturing is improving, but in a more selective and capability-
driven way than broad reshoring narratives imply. The industry is not moving toward a full
reversal of globalization, nor will domestic production replace low-cost overseas
manufacturing across every category. Instead, the market is shifting toward a more
balanced production model in which cost, customer proximity, automation, tariff exposure,
freight volatility, inventory requirements, quality control, and supply continuity are
evaluated together. This matters because wheel demand is supported by large recurring
end markets: global vehicle production remains measured in the tens of millions of units
annually, while the U.S. specialty automotive aftermarket reached approximately
US$52.92 billion in 2025, with pickup-related accessories accounting for about 30% of
sales. For MCG, this suggests that the opportunity is not simply “reshoring,” but selective
regionalization where local or nearshore capacity can reduce delivery risk, shorten lead
times, and support higher-service customer relationships.

The strongest opportunity is likely to be concentrated where regional manufacturing,
automation, and customer proximity reinforce one another. Domestic or nearshore
production can reduce transit time, improve replenishment speed, support engineering
collaboration with OEMs, and lower dependence on long international supply chains.
However, regional production only becomes economically compelling when paired with
productivity improvements. The global benchmark for automation is rising quickly: the
International Federation of Robotics reported 542,000 industrial robot installations
worldwide in 2024, with China alone installing 295,000 robots, while the United States
installed approximately 34,200. South Korea recorded the world’s highest robot density
at 1,220 robots per 10,000 manufacturing employees, compared with 307 in the United
States. These figures show why automation is no longer optional for higher-cost
manufacturing locations; it is the main mechanism through which domestic producers can
narrow labor-cost gaps and improve throughput, consistency, and quality control.

Higher-value applications should also become more important to the industry’s long-term
value creation. In aerospace, the opportunity is supported by long product lifecycles,
certification barriers, and recurring maintenance demand. Airbus forecasts demand for
43,420 passenger and freighter aircraft from 2025 to 2044, with approximately 18,930
deliveries replacing older, less fuel-efficient aircraft. Boeing similarly expects passenger
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traffic to more than double over the 2025-2044 period. The aftermarket and MRO
opportunity is also large: Oliver Wyman estimates global MRO demand reached US$136
billion in 2025, up from US$126 billion in 2024, and is expected to approach US$193
billion by the end of the decade. For wheel, brake, and landing-system suppliers, these
figures support a long-duration opportunity tied not only to new production, but also to
inspection, replacement, overhaul, spare parts, and lifecycle support.

MCG sees wheel manufacturing as a selective industrial opportunity rather than a simple
reshoring story. The sector combines recurring automotive demand, a large aftermarket
customer base, aerospace lifecycle requirements, and a growing need for more resilient
regional supply chains. Yet the benefits will accrue disproportionately to manufacturers
that can combine real assets with automation, technical expertise, customer approvals,
process discipline, and commercial access. The next generation of industry leaders will
not compete through scale, labor cost, or branding alone. They will integrate domestic or
regional production with global sourcing discipline, automation-driven productivity,
aftermarket distribution, and aerospace-grade quality. In that sense, the future of wheel
manufacturing is best understood not merely as the return of wheel manufacturing, but
as the transition from offshore dependence to industrial resilience.

From Offshore Dependence to Industrial Resilience.
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