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Global Trade Barriers: Scope and Economic

Impact

Despite the fact that global trade remains the lifeblood of
economic growth, there are still numerous obstacles to the
movement of goods and services between countries. These
namely, tariff barriers

barriers take two main forms,

(taxes imposed on imports) and non-tariff barriers (NTBs) such

as regulatory standards, customs procedures, sanitary
requirements and administrative requirements. World Trade
Organization (WTO) estimated that non-tariff barriers cost the
world traded goods as much as 10-20% ad valorem tariff, which
is unfairly burdened on the developing countries [1]. As shown
in Graph 1 below, Brazil experiences trade barriers costs of over
24% of trade value, and when adding non-tariff costs Brazil

comes to 27.7% — much higher than Germany's 5.0%.

Figure 1: Trade Barrier Costs by Country (2022)
Tariff vs. Non-Tariff Barriers as % of Trade Value
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Figure 1: Trade barrier costs by country (2022) — tariff vs. non-tariff barriers as % of trade value

(sources: WTO trade policy review 2023; world bank doing business indicators 2022)
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As shown in figure 1, there is a big difference between the
advanced and emerging economies. Meanwhile, the combined
barrier costs in Germany (5.0%) and the United States (9.5%)
are relatively low, as a result of investment in trade facilitation
over many years. In comparison, however, the countries with the
highest combined costs in the world are India (27.7%), Brazil
(24.0%) and Indonesia (22.6%), with promising potential for

improvement with intelligent management interventions [2].

Intelligent Management Systems: Architecture and

Core Capabilities

An Intelligent Management System (IMS) for trade is a
technological platform integrating the features of artificial
intelligence (AlI), machine learning (ML), blockchain, and

real-time data analytics, which streamlines processes in
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cross-border trade [3] Unlike the traditional electronic data
interchange (EDI) systems, IMS platforms are adaptive,
adapting to changes in regulations, customs precedents, and
even disruption in the supply chain, to offer proactive
compliance and routing recommendations. The IMS for
mitigating trade barriers consists of four interdependent layers:
a Data Ingestion Layer for sourcing customs feeds and
WTO/WCO regulatory databases, geopolitical risk indices, and
real-time market intelligence, a Core Al Engine that processes
the data with NLP (for regulatory document analysis) and ML
(for tariff classification), Functional Modules for tariff
optimization, document automation, supply chain risk
management, and trade route optimization, and a Stakeholder
Output Interfaces for alerting, dashboards, and policy

recommendations.
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Figure 2: IMS architecture for global trade barrier mitigation
(authors' conceptual framework based on WTO, OECD, and industry sources)

The interactions among these four layers are shown in
figure 2. The Core IMS Engine processes data from all sorts of
sources, such as customs data, WTO regulatory databases,
geopolitical risk feeds and market intelligence platforms. These
outputs directly feed into the business and government
stakeholders, enhancing four functional modules that are
powered by AI/ML analytics, NLP, predictive modelling, and

blockchain verification and are responsible for reduced
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clearance times, compliance costs lowered, real-time trade
alerts, and evidence-based policy recommendations. The
blockchain aspect is also important, as it generates a
tamper-proof, shared registry of certificates of origin,
phytosanitary certificates, and bills of lading that prevent
document fraud, which the OECD estimated is causing over
USD 2.3 trillion in delays and re-inspections to global trade
annually [4].
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Empirical Evidence: IMS Adoption and Trade
Efficiency Gains
The importance of the IMS adoption is undeniable. The share

of G20 economies with formally deployed IMS platforms rose
from 12% in 2018 to 78% in 2023 due to COVID-19 related

Vol. 5, January 2026

supply chain disruptions and to the binding commitments that
were established in the WTO Trade Facilitation Agreement. At
the same time, the gains in trade efficiency measured — that is,
the reduction in clearance time, compliance cost and time spent
in transactions across borders — surged strongly as

demonstrated in Graph 2 below.
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Figure 3: IMS adoption rate (% of G20 Economies) vs. trade efficiency gains by region (2018-2023)
(sources: WTO trade facilitation database 2023; UNCTAD digital trade outlook 2023; world bank WITS 2023)

The results in figure 3 indicate that there is a very positive
correlation between IMS adoption and efficiency gains in all
regions. By 2023, the efficiency gains of early adopters were
significant, with Germany and the United States achieving gains
of 20.1% and 18.5% respectively. Modest growth, but still

substantial, came from developing economies, as represented by
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the average of the rates of Brazil, India, South Africa and
Indonesia, which grew by 12.4%. The results of this trajectory
indicate that the speed of IMS deployment will increase with the
passing of time, with the deployment of the IMS being subject
to the principle of regulatory learning [5].
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Country-Level Performance: IMS Impact Data
(2018-2023)

Table 1 below consolidates country-level IMS adoption years

alongside pre- and post-deployment trade performance metrics
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drawn from WTO, World Bank, and UNCTAD databases
[11[4][5].

Table 1: IMS adoption timeline and trade performance metrics by country (2018-2023)

Country IMS Adoption | Avg. Clearance Time (days) | Avg. Clearance Time (days) | Cost Re'duction in | Trade Volume
Year Before IMS After IMS Compliance (%) Growth (%)

United States 2018 4.8 1.9 31% 18.5%
Germany 2018 3.2 1.1 38% 20.1%
China 2019 6.4 2.7 29% 15.3%
India 2020 8.9 4.2 22% 12.4%
Brazil 2020 9.7 5.1 18% 10.8%
Mexico 2021 5.6 2.8 25% 13.7%
South Africa 2021 7.3 4.0 19% 9.6%
Indonesia 2022 8.1 4.9 16% 8.8%

(Sources: WTO 2023; World Bank Doing Business 2022; UNCTAD 2023; OECD Trade Facilitation 2023)

As shown in table 1, there are several significant trends.
At the highest level, early adopters (United States, Germany —
2018) saw the biggest reductions in average clearance time,
reducing processing from about 4.8 to 1.9 days and 3.2 to 1.1
days respectively or 60% and 66%. Second, it is important to
note that compliance cost reductions are closely tied to the
maturity of deployment, with Germany's 38% reduction
corresponding to 5 years of iterative improvements in their Al
models, and Indonesia's 16% (adopted in 2022) corresponding
to only one year of deployment. Third, despite the effects of
macro-economic factors, trade volume growth can be seen from

all economies that have adopted IMS, with a growth rate ranging
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from 8.8% (Indonesia) to 20.1% (Germany), indicating that
there can be a measurable increase in trade volume after

reducing barriers.

Implementation Challenges and Policy

Recommendations

Although the benefits have been proven, there are challenges
to deployment of IMS. The three following categories of

obstacles are of particular importance in the countries studied:

Digital Infrastructure Gaps: in some countries like South
Africa and Indonesia, where they have limited technical

workforce preparedness, cloud computing capacity, and
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broadband connectivity. The Al-based elements of IMS
platforms rely on reliable working digital infrastructure. The
ITU Broadband Commission (2023) estimates that the digital
infrastructure gap in Sub Saharan Africa and Southeast Asia

would cost USD 100 billion per year until 2030.

Regulatory Harmonization: When customs data formats,
product classification codes (HS codes), and compliance
documentation are harmonized between trading partners, IMS
platforms can be most effective. Data incompatibility hinders
interoperability of IMS due to the fragmentation of regulatory
frameworks, especially between WTO member countries that

have bilateral FTAs with different rules-of-origin provisions [3].

Data Sovereignty and Cybersecurity: Issues with
cross-border sharing of customs data and supply chain
intelligence. Brazil and India, in particular, have adopted data
localization regulations in their respective data protection laws
(LGPD and the Digital Personal Data Protection Act,
respectively), which impact cloud-based architectures that most
IMS platforms rely on. For bilateral or multilateral data sharing
treaties, as well as strong cybersecurity measures, are necessary

to resolve these tensions.

Recommendations from this analysis are: (i) To create a
WTO-led IMS Interoperability Standard; (i) To set up a
multilateral Trade-Tech Fund under the auspices of the

IMF/World Bank to fund IMS deployment in LDCs;
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(ii1) To mandate the mutual recognition of IMS-validated
documentation; and (iv) To incorporate IMS outputs in the WTO
Trade Policy Review mechanisms to include evidence-based

tariff reform.

Conclusion

Intelligent Management Systems have emerged as the
ultimate fix to the longstanding problem of trade barriers around
the world. As seen from the data provided above, over an
estimated period of 2018 through 2023, IMS implementation
results in reducing the time it takes to clear goods through
customs checks by 40-66%, reducing compliance costs by
16-38%, and generating trade volume growth in the range of
8.8%-20.1%. These numbers are not trivial, representing billions
of dollars’ worth of economic opportunities for businesses

regardless of size [2][5].

It can be stated without doubt that more countries will
continue to invest in Intelligent Management Systems going
forward, since the adoption rate is on track to increase from 12%
to 78% within five years among G20 economies alone.
Nevertheless, the benefits will continue to be asymmetric, with
those developed countries that implemented IMS earlier
enjoying most of the gains and others struggling to follow suit
due to various structural problems. Addressing the IMS adoption

gap should become a priority for global trade policymakers.
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