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ABSTRACT: As global supply chains grow more complex, enterprises operating across multiple jurisdictions face 
escalating regulatory demands around customs compliance, trade restrictions, and cross-border documentation. This 
article presents a comprehensive architecture framework for automating global trade compliance within unified ERP 
environments - specifically SAP S/4HANA integrated with SAP Global Trade Services (GTS) and Microsoft Azure 
cloud services. We detail design patterns for real-time sanctions screening, HS code classification, preferential trade 
agreement (PTA) management, landed cost computation, and Automated Export System (AES) filing. Our framework 
demonstrates measurable reductions in customs clearance cycles, compliance error rates, and duty spend. 
Implementation metrics drawn from five multi-national deployments confirm an average 68% reduction in manual 
compliance effort and a 4.2% average duty saving through systematic PTA utilisation. 
 
KEYWORDS: Global Trade Services; SAP GTS; SAP S/4HANA; Customs Automation; Cross-Border Compliance; 
Sanctions Screening; HS Classification; Landed Cost; Preferential Trade Agreements; Azure Integration 
                                                                                

I. INTRODUCTION 
 
Global trade has undergone a fundamental transformation in the past decade. Enterprises now routinely operate across 
50 or more countries, managing millions of cross-border transactions annually. The regulatory environment governing 
these transactions - customs tariffs, export controls, sanctions programmes, anti-dumping duties, and preferential trade 
agreements - has become commensurately complex. Failure to comply carries severe consequences: fines, shipment 
delays, licence revocations, and reputational damage. 
 
Traditional approaches - manual HS code lookups, spreadsheet-based sanctions screening, disconnected customs filing 
systems - are no longer adequate. Enterprises require integrated, automated compliance capabilities embedded directly 
within their core ERP environments. SAP S/4HANA, combined with SAP Global Trade Services (GTS) and cloud-
native integration services on Microsoft Azure, provides a compelling platform for this automation challenge. 
 
This article makes three primary contributions: (1) a reference architecture for unified ERP-based trade compliance; (2) 
detailed design patterns for the five core compliance capabilities - classification, screening, PTA management, landed 
cost, and customs filing; and (3) empirical performance benchmarks from five enterprise deployments conducted 
between 2021 and 2023. 
 
1.1 Regulatory Landscape Overview 
The global trade compliance environment is shaped by several converging regulatory frameworks. Export control 
regimes - including the US Export Administration Regulations (EAR), the International Traffic in Arms Regulations 
(ITAR), and EU Dual-Use Regulations - impose strict controls on technology transfer and arms-related shipments. 
Sanctions programmes administered by OFAC, HM Treasury, the EU, and the UN Security Council restrict 
transactions with designated individuals, entities, and countries. 

• US EAR: Export Administration Regulations (EAR) - Department of Commerce, Bureau of Industry and Security 

• US ITAR: International Traffic in Arms Regulations (ITAR) - Department of State, DDTC 

• EU Dual-Use: Council Regulation (EC) 428/2009 as amended by Regulation 2021/821 

• UK Controls: UK Strategic Export Control Lists and Open General Export Licences (OGELs) 

• Japan FEFTA: Japan Foreign Exchange and Foreign Trade Act (FEFTA) 

• Multilateral: Wassenaar Arrangement, Nuclear Suppliers Group, Australia Group, MTCR 
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Customs regimes layer additional requirements: tariff classification under the Harmonized System (HS), valuation 
rules, rules of origin for PTA preferential rates, and import/export licensing. The WTO Customs Valuation Agreement 
and the WTO Agreement on Rules of Origin provide the international framework, implemented domestically through 
each jurisdiction's customs legislation. 
 

1.2 The Case for ERP-Integrated Trade Compliance 

• Data Proximity: Trade compliance data (product classifications, party information, transaction values) originates 
in the ERP system. Extracting it to external tools introduces latency and error. 

• Process Integration: Compliance decisions - block, hold, release - must be embedded in business process flows 
(order-to-cash, procure-to-pay) to be effective. 

• Centralised Control: Regulatory changes (tariff rate updates, new sanctions designations) can be propagated 
across all business transactions from a single configuration point. 

• Audit Readiness: Audit trails, evidence packages, and regulatory reporting are significantly easier when 
compliance data is co-located with transaction records. 

• Upstream Embedding: Compliance screening and HS classification can be applied at the point of product master 
creation, not just at transaction execution. 
 

 
 

Figure 1 - Global Trade Compliance Ecosystem Architecture 
 

II. ERP ARCHITECTURE FOR TRADE COMPLIANCE 
 
The reference architecture positions SAP S/4HANA as the system of record for all commercial transactions, with SAP 
Global Trade Services (GTS) providing the trade compliance engine. Azure Integration Services - specifically Azure 
Logic Apps, Azure API Management, and Azure Service Bus - provide the connectivity fabric linking internal ERP 
components with external government portals, third-party data providers, and logistics partners. 
 

2.1 SAP Global Trade Services Architecture 
SAP GTS is structured around four functional pillars that map directly to the primary compliance obligations 
enterprises face: 

• Customs Management: Manages import and export declarations, customs procedures, and bonded warehouse 
operations. Integrates with government portals via certified messaging adapters. 

• Compliance Management: Provides real-time denied party screening, embargo checks, and legal control 
classification. Interfaces with OFAC, EU, UN, and BIS sanction list databases. 
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• Preference Management: Manages PTA eligibility determination, vendor and customer long-term supplier 
declarations (LTSDs), and certificate of origin generation. 

• Restitution Management: Automates AES (US), CHIEF/CDS (UK), AIS (EU), and equivalent systems for 
electronic export declaration filing. 
 

Table 1 - SAP GTS Module Mapping to Regulatory Obligations 
 

GTS Module Primary Function Integration Point Key Regulation 

Customs Mgmt 
Import/Export 
Declarations 

CBP ACE / HMRC CDS 
/ EU AES 

Customs Code 

Compliance Mgmt 
Sanctions Screening & 
SPL 

OFAC / EU / UN / BIS 
Lists 

OFAC, EAR, ITAR 

Preference Mgmt 
PTA Origin 
Determination 

Vendor Master / BOMs WTO Rules of Origin 

Restitution Mgmt Export Refund Filing 
Government Revenue 
Portals 

EU Common Customs 
Tariff 

SPL Screening Denied Party Lists 
Third-Party List 
Providers 

OFAC SDN, EU 
Consolidated 

Risk Management Customs Risk Scoring Internal ERP Risk Engine 
AEO / C-TPAT 
Programs 

Legal Control Export Licence Mgmt 
BIS SNAP-R / DDTC D-
Trade 

EAR, ITAR, Dual-Use 

 

2.2 Azure Integration Layer Architecture 
The Azure integration layer serves as the middleware fabric connecting SAP GTS with external parties. It comprises 
three primary components: 

• Azure API Management: Provides a managed gateway for all API traffic between the ERP landscape and 
external parties. Enforces OAuth 2.0 authentication, rate limiting, and payload validation. Exposes RESTful APIs 
for government customs portals and logistics providers. 

• Azure Logic Apps: Orchestrates multi-step integration workflows for customs document exchange, sanctions list 
updates, and carrier booking confirmations. Approximately 47 discrete Logic App workflows have been identified 
across typical enterprise deployments. 

• Azure Service Bus: Provides reliable asynchronous messaging for high-volume sanctions screening requests 
(often 50,000+ per day) and customs declaration status callbacks from government portals. 

• Azure Cache for Redis: Caches HS code classification results, PTA origin calculations, and screening outcomes 
to reduce latency for repeat transactions involving the same product-country combination. 

 
Architecture Principle: Compliance-First Design 
All commercial transactions must pass through the compliance check layer before fulfilment processes can proceed. No 
mechanism for bypassing compliance checks should exist in the production environment. Configuration changes to 
compliance rules require dual-authorisation and are subject to segregation of duties controls. 
 

III. CROSS-BORDER TRANSACTION PROCESSING 
 
Cross-border transaction processing encompasses the full lifecycle from sales order creation through to customs 
clearance and duty payment. The architecture must handle this lifecycle in real-time, embedding compliance checks at 
each critical decision point without introducing unacceptable latency into commercial operations. 
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Figure 2 - Cross-Border Transaction Processing Flow 
 

3.1 Transaction Lifecycle Stages 
The cross-border transaction lifecycle comprises seven stages, each with specific compliance obligations and technical 
integration requirements: 
 

Table 2 - Cross-Border Transaction Lifecycle and Compliance Obligations 
 

Stage Activity Compliance Check System SLA (minutes) 

1. Order Capture Sales Order Entry 
Product 
classification pre-
check 

SAP S/4HANA SD < 1 

2. Restriction 
Check 

Party Screening 
SPL / Embargo 
validation 

SAP GTS SPL < 2 

3. HS Classification 
Tariff Code 
Assignment 

HS6 to HS10 
determination 

GTS / AI Engine < 5 

4. Licence 
Validation 

Export Control 
Review 

EAR/ITAR/Dual-
Use check 

GTS Legal Control < 10 

5. Customs 
Declaration 

Document 
Generation 

EDI filing to 
customs 

GTS Customs 
Mgmt 

< 30 

6. Shipment 
Release 

Customs Clearance 
Government release 
message 

ACE / CDS Portal Variable 

7. Duty 
Reconciliation 

Post-Entry 
Amendment 

Duty drawback / 
reconcile 

SAP FI / GTS < 60 

 

3.2 Real-Time Compliance Decision Engine 
The compliance decision engine operates on a synchronous request-response model for the critical path (party 
screening, product classification, licence check), with asynchronous processing for documentary requirements 
(declaration filing, certificate of origin generation). Performance targets are: 

• SPL Screening: Sanctions screening: < 500 milliseconds end-to-end including network round-trip 

• Classification Cache: HS code confirmation for previously classified products: < 1 second from ERP cache 

• Licence Check: Export licence validation against existing licences: < 2 seconds 
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• Customs Filing: Electronic export declaration submission and acknowledgement: < 5 minutes 

• Release Processing: Government customs release message processing: variable (government SLA) 
 

Performance Finding 

In production deployments, 94.7% of sales orders pass all compliance checks within 8 seconds of order creation when 
Azure Cache for Redis is employed for classification and screening result caching. Without caching, the same metric 
falls to 71.2% within 8 seconds, with a long tail of orders awaiting manual review. 
 

IV. SANCTIONS SCREENING AND DENIED PARTY MANAGEMENT 
 
Sanctions screening is the most operationally critical trade compliance capability. A failure to screen - or an inadequate 
screening algorithm - can result in criminal liability for the enterprise and its officers. The architecture must provide 
comprehensive, auditable screening against all applicable lists with a defensible false-negative rate. 
 

 
 

Figure 4 - Sanctions and Denied Party Screening Workflow 

 
4.1 Sanctioned Party List Sources 

 
Table 3 - Sanctioned Party List Sources and Update Frequencies 

 

List Name Issuing Authority Update Frequency 
Entity Count 

(approx) 
Risk Category 

OFAC SDN List US Treasury OFAC Daily ~6,400 entries CRITICAL 

EU Consolidated 
List 

European 
Commission 

2-3x weekly ~1,800 entries CRITICAL 

UN Security 
Council 

UNSC Sanctions 
Cmte 

As needed ~800 entries CRITICAL 

BIS Entity List 
US Dept of 
Commerce 

Monthly ~1,200 entries HIGH 

BIS Denied Persons US BIS Quarterly ~90 entries HIGH 

HM Treasury 
Financial 

UK HM Treasury Daily ~3,000 entries CRITICAL 

DFAT Australia Australian DFAT Bi-weekly ~900 entries HIGH 

MAS Singapore 
Monetary Authority 
SG 

Weekly ~600 entries MEDIUM 

SECO Switzerland Swiss SECO Bi-weekly ~700 entries HIGH 
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4.2 Fuzzy Matching Algorithm Design 
Exact-match screening misses a significant proportion of sanctioned parties, because names appear in transliterated, 
abbreviated, or alias forms. The architecture employs a multi-algorithm fuzzy matching approach: 

• Jaro-Winkler: Jaro-Winkler distance with a configurable threshold (default 0.92). Strong performance for 
short names and transliterations. 

• Phonetic Encoding: Soundex and Metaphone phonetic encoding to catch phonetically similar names (e.g. 
"Qaddafi" / "Gaddafi" / "Gadhafi"). 

• Token Set Ratio: Token set ratio matching to handle name component reordering (e.g. "Ali Hassan 
Mohammed" vs "Mohammed Ali Hassan"). 

• Transliteration: Country-specific transliteration rules for Arabic, Cyrillic, Chinese, and Korean scripts 
applied before fuzzy matching. 

• Ensemble Scoring: A weighted ensemble score aggregating all four algorithms with configurable weights per 
list source. 

 
V. HARMONISED SYSTEM CODE CLASSIFICATION 

 
HS code classification determines the tariff treatment, export control classification, and PTA eligibility for every 
product in a global trade transaction. Misclassification is the most common compliance error, generating incorrect duty 
payments, licence violations, and statistical reporting failures. 
 

5.1 Classification Methodology 

• GTS Rules Engine: SAP GTS maintains a product classification master with HS codes per country. Classification 
rules are maintained via the GTS Classification Rules Engine. 

• AI-Assisted Classification: Large language model (LLM) integration classifies new products based on product 
descriptions and technical specifications. Accuracy of 89% at HS6 level in validation testing. 

• Expert Review Queue: Products with AI confidence score below 85% are routed to a classification specialist 
queue with recommended HS codes for review. 

• BTI Rulings: Binding tariff information (BTI) rulings are maintained in the GTS product master to override 
AI/rules engine classifications where applicable. 

• Tariff Updates: Quarterly updates from WCO (World Customs Organization) tariff amendments are applied via 
the SAP GTS legal update subscription service. 

 
Table 4 - HS Classification Accuracy by Commodity Group 

 

HS Chapter 
Commodity 

Group 
Classification 

Method 
AI Accuracy Notes 

Chapter 84 
Machinery & 
Equipment 

GTS Rules + AI 91% 
High complexity, 
dual-use overlap 

Chapter 85 
Electronics & 
Electrical 

GTS Rules + AI 88% 
ECCNs apply; EAR 
overlap common 

Chapter 29 Organic Chemicals GTS Rules Engine 94% 
CWC / precursor 
chemicals 

Chapter 30 Pharmaceuticals BTI + Rules 96% 
FDA, EMA 
classification 
alignment 

Chapter 61-62 Apparel & Textiles AI Primary 93% 
Quota categories 
important 

Chapter 87 Vehicles Rules Engine 97% 
Relatively stable 
classification 

Chapter 90 
Precision 
Instruments 

AI + Expert Review 82% 
Highest dual-use 
risk 
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VI. CUSTOMS DOCUMENT INTEGRATION ARCHITECTURE 
 
Customs documentation is the physical and electronic artefact layer of trade compliance. The architecture must 
generate, transmit, store, and retrieve customs documents with integrity, traceability, and auditability. Integration with 
government customs portals is a key technical challenge, given the diversity of message formats and communication 
protocols across jurisdictions. 
 

 
 

Figure 3 - Customs Document Integration Architecture 

 

6.1 Document Types and Automation Levels 

 
Table 5 - Customs Document Types, Generation Methods, and Automation Levels 

 

Document Type Description 
Generation 

Method 
Filing Channel Automation Level 

Export Declaration 
Outbound customs 
filing 

SAP GTS auto-
generate 

EDI/EDIFACT to 
CBP/HMRC 

96% 

Commercial 
Invoice 

Transaction value 
declaration 

SAP SD output PDF/XML direct 98% 

Packing List 
Shipment content 
detail 

SAP WM/EWM 
output 

PDF/XML direct 97% 

Certificate of 
Origin 

Origin evidence for 
PTA 

GTS Preference 
Mgmt 

Chamber of 
Commerce API 

78% 

Bill of Lading 
Title and cargo 
document 

Carrier system 
(3PL) 

API / eBL platform 65% 

Airway Bill 
Air freight 
equivalent of BoL 

Carrier system 
(3PL) 

IATA e-AWB 72% 

EUR.1 / Form A 
EU PTA preference 
certificate 

GTS + Customs 
autho. 

Gov portal or paper 55% 

AES/SED Filing 
US electronic 
export decl. 

GTS AES module ACE AESDirect 94% 

EIDR (UK) 
Entry in Declarants 
Records 

GTS CDS 
integration 

HMRC CDS 88% 

Import Declaration 
Inbound customs 
entry 

GTS / Broker feed 
CBP ACE / HMRC 
CDS 

81% 
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6.2 Government Portal Integration Patterns 

• US CBP ACE: US Customs and Border Protection ACE (Automated Commercial Environment) accessed via 
VAN or direct HTTPS API. Supports AES, ISF 10+2, and entry filing. 

• UK HMRC CDS: UK HMRC CDS (Customs Declaration Service) replacing legacy CHIEF. SAP GTS 12.0+ 
provides native CDS integration via HMRC Developer Hub API. 

• EU AES/NCTS: EU AES (Automated Export System) under the Union Customs Code. Member state 
implementations vary; common core via NCTS (New Computerised Transit System). 

• Japan NACCS: Japan NACCs (Nippon Automated Cargo and Port Consolidated System) for electronic customs 
declarations. NACCS EDI via SAP Integration Suite adapters. 

• China GACC: China Golden Tax / GACC single-window system for cross-border e-commerce and general trade 
declarations. REST API with CFCA digital certificate. 

 
Integration Complexity Note 
Government customs portal integrations are among the most technically challenging in enterprise architecture, due to 
non-standard message formats, certificate-based authentication, and limited sandbox testing environments. The 
architecture allocates 35% of integration build effort to government portal connections, despite these representing only 
8 of the 47 Logic App workflows. 
 

VII. LANDED COST CALCULATION AND DUTY MANAGEMENT 
 
Accurate landed cost calculation - encompassing all costs from point of manufacture to final destination - is essential 
for profitability analysis, transfer pricing, and inventory valuation. The ERP architecture must compute landed cost in 
real-time at point of purchase order creation, and reconcile actual costs post-delivery. 
 

Table 6: Landed Cost Components and Typical Ranges by Trade Lane 
 

Cost Component Trade Lane 
Typical % of 

Product Cost 
Source in ERP Variability 

Import Duty (MFN 
Rate) 

All 4.0 – 18.5% 
SAP GTS Tariff 
Master 

Fixed per HS code 

PTA Preferential 
Duty 

FTA-covered 0.0 – 6.8% 
GTS Preference 
Mgmt 

Depends on origin 
cert 

Anti-Dumping 
Duty 

Select origins 0 – 44% GTS ADD Master 
Product/origin 
specific 

VAT / GST at 
Import 

Most jurisdictions 10 – 25% SAP FI Tax Engine Recoverable 

Ocean Freight Sea shipments 1.5 – 8% TMS / Carrier API 
High market 
volatility 

Air Freight Air shipments 8 – 22% TMS / Carrier API Highest volatility 

Insurance All 0.3 – 0.8% MM / TMS Low 

Customs Broker 
Fees 

All 0.1 – 0.5% FI / Vendor Invoice Low-medium 

Inland Delivery All 0.5 – 3.0% TMS / Carrier API Medium 

Port / THC Charges Sea shipments 0.2 – 1.2% TMS / Carrier API Medium 

 
VIII. PREFERENTIAL TRADE AGREEMENT MANAGEMENT 

 
Preferential trade agreements (PTAs), free trade agreements (FTAs), and customs unions provide opportunities to 
reduce or eliminate import duties on qualifying goods. Systematic PTA utilisation is one of the highest-return 
investments in trade compliance automation, with enterprises typically capturing 3–8% duty savings on qualifying 
spend. 
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Figure 7 - PTA Duty Savings by Major Trade Lane 

 
Table 7 - Key PTAs and Indicative Annual Duty Savings (* representative mid-market enterprise) Note: 

Estimated regional revenue by segment ($, approximate) 
 

Agreement Parties Effective Date HS Coverage 
Est. Annual 

Saving* 

USMCA 
US, Canada, 
Mexico 

1 July 2020 >97% of tariff lines $4.2M 

EU-Japan EPA EU, Japan 1 February 2019 
97% (10yr phase-
out) 

$3.1M 

CPTPP 
11 Asia-Pacific 
nations 

30 December 2018 95%+ $2.8M 

KORUS FTA US, South Korea 15 March 2012 
95% (phase-in 
complete) 

$2.2M 

ASEAN-China 
FTA 

ASEAN + China 1 January 2010 90% $1.9M 

UK-Singapore FTA UK, Singapore 1 February 2024 84% at launch $1.5M 

EU-Vietnam FTA EU, Vietnam 1 August 2020 71% at launch $0.9M 

US-Australia FTA US, Australia 1 January 2005 
99% (fully 
eliminated) 

$0.7M 

 

• Table 7 - Key PTAs and Indicative Annual Duty Savings (* representative mid-market enterprise) Note: 
Estimated regional revenue by segment ($, approximate) 

• Preference Master Data: Maintains supplier long-term supplier declarations (LTSDs) and vendor-specific origin 
determination rules. Tracks preference eligibility expiry. 

• Rules of Origin Engine: Applies configurable product-specific rules (PSRs) including wholly obtained, change in 
tariff classification (CTC), value-added, and specific process rules. 

• Origin Determination: Calculates whether an import qualifies for preference, issues proof of origin (EUR.1, 
Form A, origin declaration), and maintains the audit trail. 

• Proactive Renewal: Monitors preference certificate validity, supplier LTSD expiry, and proactively generates 
renewal requests 90 days before expiry. 
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IX. PERFORMANCE METRICS AND COMPLIANCE KPIS 

 

 
 

Figure 5 - Trade Compliance Performance Metrics Dashboard 

 
Table 8 - Trade Compliance KPI Benchmark Results Across Five Enterprise Deployments 

 

KPI 
Pre-Automation 

Baseline 
Post-Automation 

Target 
Benchmark Result 

Measurement 

Method 

Customs Clearance 
Time 

3.2 days avg < 1 day 0.8 days avg 
Submission to 
release timestamp 

SPL Screening Rate 38% of transactions 100% 100% GTS SPL audit log 

Compliance Error 
Rate 

4.2% per 1,000 
entries 

< 0.5% 0.7% 
Customs authority 
rejections 

HS Classification 
Accuracy 

81% correct first-
pass 

> 95% 94.3% 
Post-audit 
reclassification rate 

Duty Savings via 
PTA 

12% of eligible > 80% of eligible 78.4% 
GTS preference 
utilisation report 

Document 
Automation Rate 

42% of doc types > 90% 87.6% 
Auto-generated vs 
manual count 

Licence 
Compliance Rate 

94.1% > 99.5% 99.7% 
Exportation without 
licence = 0 

Landed Cost 
Accuracy 

+/- 11% variance +/- 3% variance +/- 2.8% variance 
Actual vs standard 
cost delta 

Manual Processing 
FTE 

18.4 FTE equiv. < 6 FTE 5.9 FTE Time-motion study 
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X. RISK MANAGEMENT FRAMEWORK 

 

 
 

Figure 8 - Compliance Risk Heat Map 
 

10.1 Risk Categories 

• Classification Risk: Misclassification of products leading to incorrect duty payment, export licence violations, or 
PTA claim failures. Mitigated by AI classification, expert review, and BTI rulings. 

• Sanctions Miss Risk: Failure to identify a sanctioned party in a transaction. Highest legal risk category. Mitigated 
by 100% screening requirement and fuzzy-match ensemble algorithm. 

• Documentation Risk: Delays in customs document submission resulting in shipment holds. Mitigated by 
automated document generation and electronic filing. 

• Duty Compliance Risk: Underpayment of import duties due to classification errors or incorrect valuation. 
Mitigated by automated HS code assignment and customs valuation rules engine. 

• Export Licence Risk: Exporting goods requiring a licence without a valid licence in place. Mitigated by pre-
shipment licence validation in the compliance decision engine. 
 

10.2 Compliance Penalty Schedule 

 

Table 9 - Compliance Penalty Schedule by Violation Type and Jurisdiction Note: Estimated regional revenue by 
segment ($, approximate) 

 

Violation Type Jurisdiction 
Civil Penalty 

Range 
Criminal 

Exposure 
Notable Cases 

(pre-2023) 

Sanctions Violation US (OFAC) 
Up to $1M per 
violation 

Up to 20 years 
BNP Paribas $8.9B 
(2014) 

EAR Export 
Violation 

US (BIS) 
Up to $300K per 
violation 

Up to 20 years 
ZTE Corp $1.19B 
(2017) 

Customs Fraud EU 
Up to 10x duty 
evaded 

Up to 10 years 
Multiple EUR 
100M+ cases 

ITAR Violation US (DDTC) 
Up to $1.3M per 
violation 

Up to 20 years 
Raytheon $8M 
(2013) 

Customs Valuation US (CBP) 
Up to 4x unpaid 
duties 

Fraud charges 
possible 

Pattern of 
underpayment 

AML/Trade-Based 
ML 

US/EU/UK 
Unlimited 
regulatory fine 

Up to 14 years 
(UK) 

ABLV Bank 
$777M (2018) 
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XI. IMPLEMENTATION FRAMEWORK 

 

 
 

Figure 6 - Implementation Roadmap (10-Month Programme) 
 

11.1 Implementation Phases 

• Phase 1 - Foundation (Months 1-2): Regulatory scoping, legal entity mapping, GTS system landscape design, 
Azure integration architecture, and compliance data governance framework. 

• Phase 2 - Core Configuration (Months 2-4): SAP GTS installation, SPL screening configuration, customs 
procedure setup, preference configuration for top 3 FTAs, HS code master data migration. 

• Phase 3 - Integration Build (Months 4-6): Government portal integrations (CBP ACE, HMRC CDS, EU AES), 
3PL carrier API connections, Azure Logic App workflow deployment, and SAP PI/IS middleware configuration. 

• Phase 4 - Compliance Hardening (Months 6-8): Legal regulation mapping for EAR/ITAR/Dual-Use, sanctions 
list subscription setup, export licence workflow, audit logging, and regulatory reporting. 

• Phase 5 - Analytics (Months 8-10): Power BI compliance dashboard, SAP BW duty analytics, exception 
monitoring, and KPI reporting framework. 

 

11.2 Critical Success Factors 

• Cross-Functional Governance: Trade compliance automation requires close collaboration between legal, tax, 
customs operations, and IT. A dedicated programme governance committee with all four functions represented is 
essential. 

• Data Quality Investment: The quality of HS classification master data directly determines the accuracy of all 
downstream compliance calculations. Budget for a dedicated data cleansing and classification project. 

• Legal Content Subscription: SAP GTS legal content subscription services (or equivalent third-party tariff data) 
must be in place before go-live. Outdated tariff data negates automation value. 

• Customs Authority Engagement: Customs authorities in key jurisdictions (US CBP, UK HMRC, EU member 
state authorities) should be engaged early. Authorised Economic Operator (AEO) / C-TPAT status should be a 
programme objective. 

• Pre-Go-Live Testing: The compliance decision engine must be tested with realistic transaction volumes and 
fuzzy-match scenarios before go-live. Penetration testing against known sanctions entity lists is recommended. 
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XII. TECHNOLOGY VENDOR LANDSCAPE 

 
Table 10 - Global Trade Compliance Technology Vendor Comparison 

 

Vendor / Product Category SAP Integration Key Strength 
Typical 

Deployment 

SAP GTS 12.0 
Integrated GTS 
Suite 

Native / Built-in 
End-to-end GTS on 
S/4HANA 

Large enterprise 

Integration Point 
GTS 

3rd Party GTS 
Certified SAP 
Partner 

Lighter-weight 
GTS option 

Mid-market 

Thomson Reuters 
ONESOURCE 

Tax & Duty Calc 
SAP-certified 
connector 

Global tariff 
database 

All sizes 

Descartes Systems Customs Filing 
SAP Integration 
Suite 

Gov portal breadth Enterprise 

Amber Road 
(E2open) 

Trade Mgmt 
Platform 

SAP Integration 
Suite 

Supplier 
collaboration 

Enterprise 

Tradeshift 
Supply Chain 
Finance 

SAP Ariba 
connector 

E-invoicing + 
compliance 

Enterprise 

Kewill / BluJay 
Logistics & 
Customs 

SAP TM 
integration 

Freight + customs 
combined 

Mid-large 

Customs City HS Classification 
GTS classification 
feed 

AI-assisted HS 
lookup 

All sizes 

 

Vendor Selection Recommendation 
For enterprises already on SAP S/4HANA, SAP GTS 12.0 (embedded in S/4HANA 2022+) represents the lowest-risk 
path to integrated trade compliance. The elimination of point-to-point integrations between the ERP and a separate GTS 
system removes a significant source of latency, data inconsistency, and operational complexity. 
 

XIII. CONCLUSION 
 
Global trade compliance automation within unified ERP environments represents one of the highest-impact enterprise 
architecture investments available to multinational organisations. The convergence of SAP S/4HANA, SAP Global 
Trade Services, and Microsoft Azure cloud services has created a mature, proven architecture platform for delivering 
end-to-end compliance automation. 
 
The architecture patterns presented in this article demonstrate that it is technically feasible - and commercially 
compelling - to achieve 100% sanctioned party screening coverage, >94% automated HS classification accuracy, >87% 
customs document automation, and >78% PTA utilisation rates. Across five enterprise deployments, the framework 
delivered an average 68% reduction in manual compliance FTE and 4.2% average duty savings on qualifying spend. 
 
As trade compliance requirements continue to intensify - driven by geopolitical volatility, new sanctions regimes, and 
increasingly digitised customs administrations globally - the enterprises that have invested in ERP-integrated 
compliance automation will be best positioned to manage risk, reduce cost, and maintain market access. 
● AI/ML Evolution: AI-assisted HS classification and sanctions screening will continue to improve, driving higher 

automation rates and lower false-positive rates. 
● Blockchain/DLT: Adoption of blockchain for certificate of origin management and WCO-endorsed single-

window customs platforms will reshape document exchange architectures. 
● New PTAs: The proliferation of new PTAs and reform of existing agreements (RCEP, Indo-Pacific Economic 

Framework) will increase the value of systematic preference management. 
● Pre-Arrival Filing: Real-time customs declarations ("pre-arrival" and "pre-lodgement" schemes) are being 

adopted by CBP, HMRC, and EU customs, requiring faster ERP-to-government data flows. 
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