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Executive Summary:

Global tax and tariff volatility, together with rapid inorganic growth of multinational companies, is increasing the complexity of
modern supply chains. This is becoming more complex to determine the impact on Gross profitability As Gross profitability=price
of goods sold-(cost of goods manufactured + logistics cost) and is directly impacted by cross-border levies. Estimates suggest that
taxes, tariffs, and duties can account for roughly 25% of potential gross profit erosion or contribution. By designing tariff-optimized
supply chains.

Medical devices and life sciences products are subject to stringent regulations by the FDA, the European MDD/MDR, and other
regional regulatory authorities. Additionally, significant taxation and tariff discrepancies arise when the product-owning entity,
manufacturing location, and target markets are based in different countries or continents.

Organizations can reduce total landed costs and tariff exposure by systematically identifying and operationalizing tax- and
duty-optimization opportunities across the end-to-end supply chain. This requires near-real-time visibility into tariff schedules,
regulatory changes, and global trade rules, supported by digital tools that enable dynamic decision-making. Practical use cases
include lane reconfiguration, precise Harmonized Tariff Schedule (HTS) determination, and the application of duty-mitigation
instruments to reduce liabilities and reclaim eligible credits.

While ERP platforms such as SAP, JDE, and Oracle provide strong transactional foundations, they lack a fully integrated solution
for automating supply-chain execution optimized for tax and tariff outcomes. The industry requires an advanced platform that
enables supply-chain planners to model and configure physical material flow lanes, systematically associate those lanes with HTS
codes and mitigation strategies. Automate execution of transactions through a virtual (digital) node. This digital node would
orchestrate transactions and transmit compliant, enriched data to physical plants and warehouses, ensuring both operational
efficiency and regulatory compliance.

Achieving these benefits typically requires reconfiguring transactional and logistical flows, reorganizing legal entities and the
ownership of the product based HTS code while maintaining robust governance to ensure full compliance with global trade
regulations.

This white paper defines a practical, ERP-enabled framework for designing legally compliant, tariff-optimized supply chains by
combining:

(a) Lane and entity redesign,
(b) A digital orchestration layer (virtual node) that automates intercompany transactional flows,
(c) Robust governance and compliance controls.

1. INTRODUCTION

e  Modern supply chains span multiple legal entities, production sites, and markets. When product ownership, manufacturing
location, and destination markets differ, tariff and tax treatment becomes complex and often unpredictable.
e Gross profitability impact due to cross border levies (tariffs, duties, taxes) are embedded in logistics cost and can
substantially change realized margins.
o  Existing ERP systems (SAP, Oracle, JDE) provide reliable transactional and inventory foundations but lack an integrated
capability to:
e Model and simulate tariff outcomes across alternative physical and legal flows.
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e Automate intermediate intercompany transactions (e.g., STOs, intercompany invoices, transfer postings) to reflect
tariff-optimized virtual structures.
e  Orchestrate enriched, compliant trade data to physical sites in near real time.
Real-world case studies demonstrate the scale of value at stake:

e A Fortune 500 U.S. retailer avoided $3.2M in tariffs and achieved a 31% reduction in total landed cost by rerouting
freight into Malaysian free-trade zones, reclassifying HTS codes, and shifting part of its sourcing to Turkey during the
2025 China-U.S. tariff escalation.

e A global high-tech manufacturer, facing sudden U.S. tariff spikes, reconfigured its supply chain within days—including
shifting production between Mexico and Europe and leveraging Free Trade Zones (FTZs)—to maintain full-service levels
while reducing overall tariff exposure.

e A consumer products manufacturer offset a 25% tariff on key materials by redesigning products, altering packaging,
shifting outsourced production, and deploying enhanced market intelligence and competitive pricing strategies to margins.

These cases illustrate how agile supply chain network redesign, tariff engineering, FTZ utilization, and advanced
regulatory-tracking technologies can significantly reduce tariff exposure while improving speed and resilience.

Realizing these benefits demands strong governance and strict adherence to global trade compliance requirements. This white paper
provides the key levers for designing an ERP-enabled, legally compliant framework that supports the development of tariff-efficient
supply chains
This framework enables organizations to:

e  Tariff optimization,

e Evaluates associated compliance risks,

e Rapidly implement systematic supply-lane changes in response to tax and tariff changes without changing physical

movements of goods.
e  Automate virtual systematic transactions flows

2. SYSTEMATIC SOLUTION DESIGN METHODOLOGY

This is time sensitive and so we must have a comprehensive solution framework. This white paper describes the process for
automating the intermediate STO processing through virtual facilities which would ultimately help reduce the manual efforts in
posting further documents.

To address this exposure, organizations can design tariff-optimized supply chains that reduce total landed cost and mitigate duty
impact. Achieving these efficiencies requires not only structural redesign of physical and systematic transactional flows—including
the adoption of virtualized transaction models—but also the deployment of advanced tools and technologies that provide real-time
visibility into tariff changes, global trade regulations, and HTS code—specific mitigation opportunities. With timely insights,
companies can reconfigure supply chain lanes to lower duty burdens and capture available credits or refunds.

2.1 Key Drivers and Constraints

e Drivers
e Trade policy volatility is based on geopolitical dynamics (e.g., sudden tariffs, quota changes).
e Cross-border corporate restructuring and M&A activity increasing entity complexity.
e The need to preserve margins in low-margin industries (medical devices, life sciences, consumer, high tech).

e Constraints
e Regulatory complexity for regulated products (FDA, EU MDR/MDD, other regional authorities) compliance

cannot be compromised.
e Customs valuation, country-of-origin rules, HTS/HS classification accuracy, and record-keeping obligations.
e  Operational constraints: lead times, plant capacity, and service-level requirements.
2.2 Regulatory Considerations (Medical Devices and Life Sciences)

e Highly regulated product categories require:
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e Traceability of product changes, labeling, and manufacturing site information.
e  Strict change control when moving production or ownership to avoid nonconformities with regulatory filings.

e Coordination between quality/regulatory affairs and trade/compliance teams before implementing lane or entity
changes.

o Tariff engineering strategies must be validated against product safety and regulatory registrations; any physical change to
product composition or manufacturing process triggers regulatory assessment.

2.3 Principal Levers for Tariff Optimization

v" Network and Lane Engineering
o Reroute flows through low-duty jurisdictions or free trade zones (FTZs).
o Shift production between locations to leverage preferential trade agreements and lower duty rates.
v' HTS/HS Code Optimization and Classification Hygiene
o Precise HTS determination reduces misclassification risk and exposure to higher duties.
o Continuous review of classification as product designs evolves.
v Duty Mitigation Instruments
o Utilize FTZs, inward processing relief, bonded warehouses, and drawback claims wherever eligible.
o Apply tariff preference programs and free trade agreements with proper documentation.
v Legal Entity and Ownership Reorganization
o Align product ownership and invoicing entities to legitimately capture tariff advantages while maintaining
transfer pricing and tax compliance.
v" Product and Packaging Redesign
o Minor product or packaging changes that do not compromise regulatory compliance can alter classification and duty
exposure.
o Improves accuracy of customs filings and auditability.

Systematic Solution Design Framework (Two Part) Part A — Connected Visibility of Tariff Flows
e  Real-time tariff and regulation feed integration (global tariff schedules, HTS updates, regulatory alerts).
e Lane-level costing engine that models landed cost including duties, taxes, freight, insurance, and handling.
e  Analytics and simulation for “what-if” scenario planning (e.g., new tariff imposition, FTZ routing).
e Role-based dashboards for planners, trade compliance, and finance.
Part B— Legal Entity Reorganization & ERP Automation
e Legal design aligning products, ownership, and invoicing lawful tariff outcomes.
e ERP configuration to support automated intermediate transactions:
e  Virtual facility constructs (non-physical storage/transaction nodes) in the system.
e Automatic creation of STOs, intercompany invoices, and inventory postings tied to tariff strategy.
e Integration points to customs filing platforms and warehouse management systems (WMS).
e  Controls and audit trails embedded in transaction flows.
Design Patterns for Transaction Flow
e Common flow topologies (examples):
e P — V — C (Physical location — Virtual node — Customer)
e P —V —P— C(Physical — Virtual processing — Physical — Customer)
e P—P— V- C Multi-physical moves consolidated into a virtual node — Customer)
e Automation must ensure inventory visibility and prevent double counting or inventory imbalance.
e Example: a virtual node can absorb a physical inbound and reissue an intercompany outbound, so customs treatment
reflects the preferred ownership and valuation method.
Automation of Intermediate STO Processing Through Virtual Facilities (Figure 1,2 &3)
e Goal: Reduce manual effort and posting errors by automating intermediate Stock Transport Orders (STOs) and
reconciliations.
e Functional components:
e Rule engine to decide when to trigger virtual postings and what documents to generate.

IJERTV 151 S070801 Page 3
(Thiswork islicensed under a Creative Commons Attribution 4.0 International License.)



Published by :
https://lwww.ijert.org/

An International Peer-Reviewed Jour nal

International Journal of Engineering Research & Technology (IJERT)

ISSN: 2278-0181
Vol. 15 Issue 07, July - 2026

Mapping between lane, HTS code, and posting rules (inventory valuation, duty assignment).
Exception handling workflows for reconciliation, disputed classification, and regulatory hold.

.
e  Qutcome: faster book-to-customs alignment, fewer manual journal entries, and reduced lead time for customs filings.
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Figure 1 Programming Process flow
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Figure 2 Reverse Logistics Flow

3. DISCUSSION

1. Governance pillars:
e  Cross-functional operating model: Trade Compliance + Tax + Supply Chain + Regulatory Affairs + Finance + IT.
e Policy framework: classification policy, valuation policy, entity ownership matrix, and FTZ/relief policy.
e Change control: regulatory offs before any product/plant/packaging modification.
2. Controls:
e  Automated validation of HTS-to-product mappings with periodic reconciliations.
e  Audit logs for virtual node transactions and customs-facing data.
e  Periodic third-party customs audits and internal compliance testing.
3. Transfer Pricing and Tax Considerations:
e Any entity and flow changes require transfer pricing assessment and documentation.
e Coordination with tax counsel to avoid unintended tax consequences when reorganizing ownership or invoicing.
4. IMPLEMENTATION ROADMAP (HIGH LEVEL)

1. Assessment (0—3 months)
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e  Current state mapping: lanes, entities, HTS profiles, relief instruments used, and ERP capabilities.
e  Opportunity sizing and risk assessment.
Design (24 months)
e Define target legal/entity models, virtual node architecture, and ERP posting rules.
e Develop classification and mitigation playbook.
Build & Pilot (3—6 months)
e Implement tariff feeds, lane costing engine, and virtual node prototypes.
e Pilot on low-risk SKUs and one logistics lane or FTZ.
KPIs and Value Metrics
e  Cost and margin
e Reduction in total landed cost (%)
e Duty savings ($) and % of margin preserved

5. CONCLUSION

Tariff and tax volatility will continue to be important drivers of supply chain competitiveness. Companies that adopt an
ERP-enabled, digitally orchestrated approach to intercompany transactional automation and lane optimization can
materially reduce total landed cost while maintaining service and regulatory compliance.

The combination of legal entity alignment, virtual transaction models, automated STO/invoice processing, and continuous
regulatory monitoring delivers scalable and auditable tariff efficiency.

Implemented responsibly, this approach preserves quality and regulatory obligations (critical in medical devices and life
sciences) while unlocking near-term and ongoing margin recovery opportunities.
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