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Abstract: This article explores the transformative potential of demand and supply segmentation in strengthening the U. S. semiconductor
industry's resilience. Amid rising tariffs, regulatory complexities, and global supply chain disruptions, strategic segmentation offers a
proactive approach to managing risks, enhancing compliance, and optimizing operations. By categorizing demand and supply based on
geographic, regulatory, and risk factors, semiconductor companies can achieve cost efficiency, improve agility, and ensure end - to - end
operational excellence. The article provides actionable insights into implementing segmentation across supply chain functions and
highlights its critical role in building resilient, agile, and compliant supply chains.
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1. Introduction: Why the Semiconductor Facing the Heat: Understanding the Impact of Tariffs and

Supply Chain Needs a New Strategy? Regulations o
o Rising Tariffs: How Trade Friction Affects

Semiconductor Costs?

e The semiconductor industry in the United States is
currently contending with rising tariffs, which have been
implemented as part of broader geopolitical frictions,
particularly with specific countries [7]. These tariffs,
aimed at safeguarding national interests and addressing
trade imbalances, have resulted in increased costs for
semiconductor components and raw materials imported
from tariff - affected regions [8]. This escalation in tariffs
has disrupted supply chains, leading to higher production
costs and pricing pressures for U. S. semiconductor
companies [9]. Additionally, the tariffs have prompted
companies to rethink their sourcing strategies and consider
relocating parts of their supply chain to mitigate the
financial impact [10]. As a result, the industry faces
significant challenges in maintaining competitiveness and
profitability in a global market increasingly influenced by
geopolitical factors.

¢ Regulatory Hurdles: Navigating the Complexities of
Compliance

e The semiconductor industry in the United States is also
grappling with increasing regulatory complexities,
particularly concerning country of origin challenges [11].
Governments worldwide are intensifying their scrutiny of
the semiconductor supply chain, driven by concerns over
national security, technological sovereignty, and economic
competitiveness [12]. Regulations now demand detailed
documentation and verification of the origins of
semiconductor components and materials [13]. Non -
compliance can lead to severe penalties, including fines,
shipping delays, and restricted market access [14]. For
companies with a global supply base, navigating these
regulatory differences requires meticulous planning and
robust compliance strategies.

The semiconductor industry, a fundamental pillar of
contemporary technology, is currently grappling with
heightened volatility in its global supply chains [1].
Semiconductors are integral components not only in data
centers, laptops, and mobile phones but also in a diverse array
of products including automobiles, washing machines, and
light bulbs [2]. Consequently, disruptions in semiconductor
supply can precipitate significant repercussions across global
supply chains and economic landscapes [3].

While semiconductor supply chains already contend with
numerous challenges, evolving tariffs and regulatory
requirements introduce an additional layer of complexity that
demands strategic attention [4]. Factors such as country of
assembly (COA) mandates, stringent quality standards, and
date code requirements create unique hurdles that vary across
regions and customers [5]. These regulations complicate
sourcing, increase costs, and pose compliance risks that can
impact profitability and efficiency [6]. Addressing these
challenges strategically is essential for semiconductor
companies to maintain operational resilience, meet diverse
customer demands, and safeguard their competitive position
in the market [5].

In this article, we will explore how demand and supply
segmentation can empower semiconductor companies to
navigate these challenges effectively. By leveraging
segmentation, companies can not only optimize their supply
chain operations but also build resilience against regulatory
and tariff - based disruptions [6].
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The Game - Changer: How Demand and Supply
Segmentation Builds Resilience?

Demand and supply segmentation is a game - changer when
it comes to navigating the complexities of tariff management
and regulatory compliance [6]. By categorizing demand and
supply based on critical factors like geographic region and
regulatory requirements, semiconductor companies can
enhance their planning, risk management, and execution
strategies. Let’s dive into some key approaches to
segmentation:

1) Geographic Segmentation: Tailoring Your Strategy
by Region

Segmenting supply chains by region enables a more tailored
strategy for handling local tariffs, sourcing, and compliance
issues. This targeted approach not only boosts cost efficiency
but also strengthens adherence to local regulations, ensuring
that products meet specific standards without sacrificing
access to global markets [8].

2) Regulatory Segmentation: Streamlining Compliance
Across Borders

Aligning supply chains with particular regulatory
requirements—such as country of assembly—streamlines
compliance across different jurisdictions. This not only
minimizes the risk of incurring hefty penalties but also
facilitates smoother cross - border operations, making it easier
for companies to navigate the regulatory landscape [9].

3) Risk - Based Segmentation:
Unexpected

Taking a proactive stance by segmenting supply chains based
on risk exposure helps semiconductor companies develop
contingency plans for potential disruptions, such as
unexpected tariff increases or sudden regulatory changes [7].
This strategic approach fosters business continuity and
enhances supply chain agility, enabling companies to adapt
swiftly in today’s ever - changing global environment.

Planning for the

Beyond Planning: Making Segmentation Work Across the

Entire Supply Chain

Segmentation is a vital tool that goes beyond just planning; it

should permeate every key function within the supply chain

to guarantee end - to - end compliance and operational
efficiency. This holistic approach encompasses several
critical areas:

e Material Management: Defining Material Segments to
Match Demand: In material management, segmentation
plays a crucial role by categorizing materials according to
relevant supply chain characteristics. This begins with
identifying which materials are suitable for segmentation
and developing a corresponding strategy. The
segmentation strategy delineates how demand segments
correlate with supply segments, facilitating the assignment
of specific demands to their relevant supplies during Order
Confirmation and Material Requirement Planning (MRP)
[5].

e Sales & Distribution: Aligning Product Attributes with
Market Needs: In sales and distribution, effective
segmentation aligns product attributes with market
demand. By defining requirement segments based on
distinct product and demand characteristics, businesses
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can efficiently populate these segments in incoming sales
documents. During the order confirmation process, these
segments are employed to identify and match the
appropriate supply or stock segments, ensuring that order
fulfillment is both accurate and efficient [3].

e Production Planning & Control: Keeping Materials
Ready at the Segment Level: Segmentation has
significantly enhanced the production planning process by
ensuring material availability at the segment level. The
refined MRP process uniquely assigns requirement
quantities to available stock using segmentation values
and can generate procurement proposals, such as purchase
requisitions, for any stock that isn’t available at the
segment level [10]. The system determines the relevant
requirement segment for these proposals based on the
rules defined in the segmentation strategy, optimizing
production efficiency.

e Warehouse Management: Simplifying Inventory
through Targeted Segmentation: In warehouse
management, segmentation is pivotal, particularly during
automatic batch determination and the management of
various movement types. When goods movements
occur—whether it’s receiving stock or transferring
items—the system identifies the appropriate stock
segment based on predefined criteria [12]. For instance,
during automatic batch determination, the system searches
exclusively for batches that align with the specified
segmentation rules, ensuring that materials are allocated
accurately and efficiently.

Why Segmentation Pays Off: Key Benefits for
Semiconductor Companies
Embracing demand and supply segmentation offers

semiconductor companies a range of vital advantages:

o Accurate Cost Estimation through Product
Classification: By categorizing products based on tariff
classifications, companies gain clear visibility into the
cost implications associated with various regions and
suppliers. This transparency empowers informed sourcing
decisions that can positively impact the bottom line [14].

o Supplier Diversification and Risk Mitigation:
Geographic segmentation of suppliers allows companies
to diversify their supply base, effectively reducing risks
linked to tariff fluctuations and regulatory constraints [8].
This strategic approach enhances resilience and stability
in supply chain operations.

¢ Cost Reduction: Optimizing sourcing and manufacturing
processes through segmentation can lead to significant
reductions in tariff - related costs, ultimately boosting
profitability [11]. This proactive strategy positions
companies to operate more efficiently in a competitive
marketplace.

o Improved Compliance: A refined alignment of demand
and supply ensures compliance with country - of -
assembly regulations, thereby minimizing the risk of
costly fines and operational disruptions [9]. This
adherence not only safeguards against penalties but also
fosters trust with regulatory bodies.

o Increased Supply Chain Agility: With the ability to
swiftly adapt to shifting regulatory and tariff landscapes,
segmented supply chains become more agile and
responsive [6]. This agility positions companies for
sustained success in an ever - evolving global market.
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2. Conclusion: Building a Resilient, Agile, and
Compliant Supply Chain

In an era characterized by increasing volatility and
complexity within the semiconductor industry, strategic
demand and supply segmentation emerges as a critical
framework for enhancing operational resilience [7]. As
semiconductor companies face mounting challenges from
rising tariffs and intricate regulatory landscapes, the ability to
effectively categorize and align demand and supply based on
geographic and regulatory factors is paramount.

The value proposition of segmentation is clear: it facilitates
accurate cost estimation, mitigates risk through supplier
diversification, reduces operational costs, enhances
compliance with regulatory mandates, and increases supply
chain agility. Ultimately, leveraging demand and supply
segmentation empowers semiconductor companies to not
only withstand current global trade challenges but also to
position themselves for sustainable growth in a rapidly
changing market [4]. As the industry continues to evolve,
those who embrace segmentation as a core strategy will be
better equipped to thrive amidst uncertainty and capitalize on
emerging opportunities [1].
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