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Abstract- Global trade finance remains a critical
enabler of cross-border commerce, yet persistent
foreign exchange (FX) constraints—particularly in
emerging and frontier markets—undermine liquidity
access, escalate transaction costs, and exacerbate
supply chain vulnerabilities. This paper explores
transformative models for scaling trade finance
under FX pressures, emphasizing data-driven
frameworks that balance financial innovation with
systemic resilience. By integrating advanced
analytics, distributed ledger technologies, and
alternative settlement mechanisms, this proposes
scalable approaches to mitigate FX volatility, reduce
dependency on hard currency, and improve
transparency across trade corridors. This identifies
three central pathways. First, predictive analytics
can optimize FX risk management by leveraging
real-time data on currency flows, credit behavior,
and macroeconomic signals, thereby enabling banks
and fintechs to design adaptive hedging instruments
tailored for small and medium-sized enterprises
(SMEs). Second, regional and multicurrency
clearing frameworks—augmented by blockchain
and digital currencies—offer alternative liquidity
pools that reduce reliance on scarce dollar reserves
and support intra-regional trade resilience. Third,
integrated supply chain finance (SCF) ecosystems,
powered by Al-driven risk scoring and digital
platforms, can unlock working capital at scale by
bridging the gap between global buyers, local
suppliers, and financial institutions under
constrained FX environments. This argues that
transformative models must align financial
innovation  with  regulatory  harmonization,
sustainable development goals, and inclusive trade
participation. Empirical evidence suggests that data-
driven trade finance platforms not only enhance
liquidity under FX stress but also strengthen supply
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chain stability by lowering systemic risks, reducing
settlement delays, and democratizing access to
financing for SMEs. Ultimately, scaling trade
finance through digital, predictive, and collaborative
architectures under FX constraints presents a viable
pathway to global supply chain stability, economic
resilience, and equitable trade growth.
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L INTRODUCTION

Trade finance constitutes the backbone of
international commerce, serving as the mechanism
that bridges the financial gap between exporters and
importers and enabling the seamless flow of goods,
services, and capital across borders (Bankole and
Tewogbade, 2019; Onalaja et al., 2019). By providing
credit, payment guarantees, and risk mitigation
instruments, trade finance supports global supply
chains that link producers, intermediaries, and
consumers in both advanced and emerging markets
(Erigha et al., 2019; Etim et al., 2019). Its importance
extends beyond transactional facilitation; it plays a
pivotal role in sustaining supply chain stability,
reducing payment uncertainties, and ensuring liquidity
access for firms engaged in cross-border trade.
Particularly for small and medium-sized enterprises
(SMEs), which account for the majority of global
employment and a substantial share of trade
participation, trade finance is often the difference
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between integrating into international supply networks
and being excluded from them (SHARMA et al.,
2019; Nwokediegwu et al., 2019). Thus, the
efficiency, accessibility, and resilience of trade
finance systems have direct implications for global
economic growth and inclusive development.

Despite its critical role, trade finance is increasingly
challenged by foreign exchange (FX) constraints,
particularly in regions where access to hard currency
is limited, volatile, or tightly regulated (Ayanbode et
al., 2019; Atobatele ef al., 2019). FX shortages can
delay settlement cycles, inflate transaction costs, and
constrain liquidity for import-dependent economies.
In addition, reliance on dominant currencies, such as
the U.S. dollar, exposes firms to systemic
vulnerabilities, especially during periods of global
monetary tightening, geopolitical shocks, or balance-
of-payment crises. For SMEs in emerging and frontier
markets, these constraints are even more acute: the
lack of hedging instruments, high collateral
requirements, and limited credit histories exacerbate
exclusion from formal trade finance channels
(Bankole et al., 2019; Essien et al., 2019). As a result,
FX constraints not only hinder firm-level
competitiveness but also weaken the resilience of
entire supply chain ecosystems, increasing exposure to
systemic risks and supply disruptions (Akonobi and
Okpokwu, 2019; Essien et al., 2019).

Against this backdrop, the research objective of this,
is to explore transformative, data-driven models for
scaling trade finance under FX pressures. The study
emphasizes the integration of advanced analytics,
digital platforms, and alternative liquidity frameworks
to design resilient, inclusive, and efficient trade
finance systems. By focusing on predictive analytics
for FX risk management, blockchain-enabled
settlement mechanisms, and Al-powered supply chain
finance platforms, the research aims to identify
strategies that reduce reliance on scarce hard currency,
enhance transparency, and democratize access to
financing for SMEs (Atobatele et al., 2019; Bankole et
al., 2019). These models represent not only
technological innovations but also systemic redesigns
of trade finance architecture that align with the
realities of constrained FX environments.
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The significance of this, lies in its potential
contribution to global supply chain stability and
inclusive economic growth. By advancing scalable
and data-driven pathways, transformative trade
finance models can mitigate the adverse effects of FX
constraints, ensuring that liquidity flows are sustained
even under volatile macroeconomic conditions. For
global buyers and suppliers, this translates into
reduced settlement risks, more predictable transaction
costs, and stronger resilience against disruptions. For
SMEs and local suppliers, it offers a pathway to
greater financial inclusion, enabling their integration
into international markets and strengthening their role
in value creation. Ultimately, this research
underscores that reimagining trade finance under FX
constraints is not only a technical or financial
imperative but also a developmental priority with
profound implications for equitable participation in
global trade.

1L METHODOLOGY

The study followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
methodology to identify, evaluate, and synthesize
existing evidence on transformative models for scaling
trade finance under foreign exchange constraints. A
systematic search strategy was employed across major
academic and industry databases, including Scopus,
Web of Science, JSTOR, ScienceDirect, and
ProQuest, complemented by gray literature from
multilateral development banks, trade finance
associations, and policy reports from organizations
such as the World Bank, IMF, and WTO. Keywords
and Boolean combinations such as “trade finance,”
“foreign exchange constraints,” “supply chain
finance,” “predictive analytics,” “blockchain trade
settlement,” “liquidity access,” and “SME inclusion”
were used to retrieve relevant literature published
between 2005 and 2025 to capture both historical and
contemporary perspectives.

A total of 1,248 records were initially identified. After
removing 327 duplicates, 921 records were screened
based on title and abstract relevance, with 512
excluded for not addressing trade finance, FX
constraints, or data-driven models. The remaining 409
full-text articles and reports were assessed for
eligibility. Studies were included if they discussed the
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intersection of FX constraints and trade finance
mechanisms, explored digital or data-driven
innovations in trade or supply chain financing, or
analyzed policy and governance frameworks relevant
to liquidity access and global supply chain stability.
Exclusion criteria comprised studies with purely
macroeconomic focus without link to trade finance,
opinion pieces lacking empirical or conceptual
grounding, and publications not available in English.
Following this process, 137 studies met the inclusion
criteria and were subjected to detailed qualitative
synthesis.

Data extraction focused on three dimensions: types of
FX-related barriers in trade finance, proposed
transformative or data-driven models for addressing
these barriers, and reported outcomes on liquidity
access, transaction efficiency, SME participation, and
supply chain resilience. The quality of included
studies was appraised using relevance, methodological
rigor, and evidence reliability as guiding criteria. The
PRISMA flow ensured transparency in documenting
the selection process, from identification through
inclusion. Findings from the synthesis were structured
to highlight recurring themes such as predictive
analytics for FX risk management, alternative
settlement frameworks through blockchain and digital
currencies, and Al-enabled supply chain finance
platforms. These insights were integrated into a
broader analysis of how transformative models can
enhance trade finance scalability under FX constraints,
ultimately contributing to global supply chain stability
and inclusive economic growth.

2.1 Foreign Exchange Constraints in Trade Finance

Trade finance is a fundamental enabler of cross-border
commerce, ensuring that exporters and importers can
manage risks, secure liquidity, and guarantee payment
flows that underpin global supply chains. However,
the functioning of trade finance is increasingly
hindered by foreign exchange (FX) constraints, which
represent one of the most pressing barriers to financial
inclusion and competitiveness in international trade
(Babatunde et al., 2019; Ayanbode et al., 2019). FX
constraints manifest through structural shortages of
convertible currencies, policy-induced capital
controls, and heavy reliance on dominant currencies,
especially the U.S. dollar. Together, these conditions
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create frictions in liquidity access, settlement
efficiency, and  credit availability,  with
disproportionate consequences for small and medium-
sized enterprises (SMEs) that form the backbone of
global value chains. Understanding the nature of FX
constraints and their impact on trade finance is
essential for designing transformative, data-driven
models capable of strengthening supply chain
resilience in constrained environments.

The nature of FX constraints in trade finance can be
characterized by three interlinked features: currency
scarcity, capital controls, and dollar dependency.
Currency scarcity often arises in economies with
structural trade deficits, low export revenues, or
depleted foreign reserves. When hard currency inflows
are insufficient to meet import financing needs, firms
struggle to secure liquidity for cross-border payments,
leading to transaction delays and unmet obligations. In
parallel, governments frequently impose capital
controls to manage balance-of-payment pressures or
stabilize domestic exchange rates. While these
measures may protect short-term macroeconomic
stability, they create rigidities for businesses that
require flexible access to FX for trade settlements
(Etim et al., 2019; Ajayi, 2019). Dollar dependency
further amplifies these wvulnerabilities. As most
international transactions are denominated in U.S.
dollars, firms in countries with fragile FX markets face
increased exposure to dollar shortages and global
monetary fluctuations. This reliance not only
heightens systemic risks during periods of dollar
appreciation or tightening but also limits opportunities
for regional or multicurrency trade settlement
mechanisms.

In addition to structural scarcity and policy
constraints, high transaction costs represent another
defining dimension of FX constraints. Volatile
exchange rate environments inflate the costs of cross-
border trade, particularly for firms that lack access to
sophisticated hedging instruments. While large
multinational corporations may mitigate risks through
forwards, swaps, and options, SMEs rarely have the
financial literacy, collateral, or institutional access
required to deploy such tools effectively. The absence
of affordable hedging instruments leaves smaller firms
exposed to unpredictable shifts in exchange rates,
eroding profit margins and discouraging participation
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in international trade (Atobatele et al., 2019).
Moreover, currency conversion fees, correspondent
banking charges, and compliance costs associated with
anti-money laundering and know-your-customer
regulations further raise the financial burden of
conducting cross-border transactions under FX
volatility.

The impact of these FX constraints on trade finance is
both systemic and firm-specific. One of the most
critical outcomes is restricted liquidity access,
particularly for SMEs. Banks and financial
institutions, wary of FX risks, often impose stringent
collateral requirements or higher pricing on trade
finance products for firms operating in constrained
currency markets. This results in exclusionary
practices where only large corporates with established
credit histories gain access to trade credit, leaving
SMEs unable to finance imports or integrate into
global supply chains (Bankole et al., 2019; Dare et al.,
2019). The liquidity bottleneck not only impedes firm-
level growth but also limits broader trade-led
development in emerging economies.

FX constraints also prolong settlement cycles, creating
systemic risks for global supply chains. When firms
face delays in securing foreign currency, payment
obligations to suppliers are postponed, disrupting
production schedules and increasing counterparty
risks. In extreme cases, prolonged settlement
challenges escalate into trade defaults, eroding trust
between international partners and discouraging future
collaboration (Ajayi et al., 2019; Essien et al., 2019).
For banks and financial institutions, such delays
increase operational risks and reduce confidence in
trade finance as a reliable mechanism for cross-border
commerce. The cascading effect of settlement
inefficiencies undermines supply chain resilience,
particularly in sectors dependent on just-in-time
production models.

A further consequence of FX constraints is the reduced
competitiveness of firms and economies in global
trade. Persistent exposure to currency volatility and
higher transaction costs raises the price of exports,
making them less competitive compared to firms
operating in more stable FX environments. Import-
dependent economies face rising input costs, which
translate into inflationary pressures and diminished
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export competitiveness. For SMEs, the inability to
price goods predictably in international markets limits
their bargaining power and constrains their
participation in long-term trade agreements (Wang,
2016; Boskov, 2018). At the macroeconomic level,
FX-related frictions undermine integration into global
value chains, erode investor confidence, and slow the
pace of export diversification.

Collectively, these dynamics illustrate the
multifaceted challenges that FX constraints impose on
trade finance systems. By restricting liquidity,
prolonging  settlement cycles, and eroding
competitiveness, FX constraints undermine both firm-
level operations and systemic supply chain stability.
The disproportionate burden borne by SMEs
underscores the developmental implications of these
barriers, as the majority of firms in emerging and
frontier markets lack the financial resilience or
institutional support to navigate constrained FX
environments (Trends, 2017; Chavula et al., 2017).
Addressing these issues requires innovative, data-
driven approaches that can reduce dependency on
scarce hard currency, lower transaction costs, and
provide SMEs with affordable risk management tools.
Without transformative interventions, FX constraints
will remain a persistent bottleneck, limiting the
potential of trade finance to support inclusive and
sustainable global economic growth.

2.2 Data-Driven Pathways for Transformation

The growing challenges of foreign exchange (FX)
constraints in trade finance necessitate a reimagining
of financial architectures to enhance liquidity,
efficiency, and inclusion across global supply chains.
Traditional mechanisms, heavily reliant on hard
currency availability and manual credit assessment,
are increasingly inadequate in the face of systemic
currency shortages, prolonged settlement cycles, and
high transaction costs (He ef al., 2016; Bendell, 2017).
Data-driven innovations provide an alternative
pathway by leveraging predictive analytics, digital
settlement systems, and integrated supply chain
finance platforms as shown in figure 1. These
approaches not only mitigate the structural risks
imposed by FX scarcity but also promote a more
resilient and inclusive framework for global trade.
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Predictive analytics and risk management represent
the first major pathway for transformation. Advances
in data science, artificial intelligence (AI), and
machine learning enable real-time FX risk monitoring
and forecasting that can inform decision-making for
both financial institutions and trading firms. By
analyzing wvast datasets on currency flows,
macroeconomic signals, and market sentiment,
predictive models can anticipate volatility patterns and
help firms adjust pricing strategies, payment
schedules, or sourcing decisions proactively. Beyond
forecasting, Al-driven hedging instruments allow for
more sophisticated and tailored protection against
exchange rate fluctuations. Unlike traditional hedging
strategies that rely on standardized contracts, Al-
powered systems can dynamically adjust exposure
based on firm-specific transaction histories and credit
profiles, thus lowering the cost of risk management for
SMEs (Abdulraheem, 2018; Chishti and Puschmann,
2018).  Additionally,  data-enabled  portfolio
diversification strategies allow financial institutions to
spread exposure across currencies, sectors, and
regions, reducing systemic vulnerabilities associated
with over-reliance on dollar-denominated trade.
Together, these tools convert uncertainty into
actionable intelligence, providing firms with the
agility to operate in constrained FX environments.

A second transformative pathway lies in alternative
settlement and liquidity models. Regional and
multicurrency  clearing ~ frameworks  reduce
dependence on scarce dollar reserves by facilitating
trade settlement in local or regional currencies. For
example, clearing unions and payment systems in
Asia, Africa, and Latin America are beginning to
demonstrate how multicurrency arrangements can
support intra-regional trade and buffer economies
from global FX volatility. Blockchain technology
further enhances these mechanisms by providing
decentralized, transparent, and tamper-resistant
settlement infrastructure. Distributed ledger systems
streamline documentation, lower transaction costs,
and enable near-instant cross-border payments,
reducing the delays typically associated with FX
shortages. The advent of central bank digital
currencies (CBDCs) and tokenized assets introduces
additional avenues for liquidity (Prasad, 2018; Yao,
2018). By digitizing fiat currencies and enabling
programmable payment systems, CBDCs can reduce
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reliance on correspondent banking networks and lower
settlement costs, particularly for SMEs. Tokenized
trade assets—such as digital bills of lading or
tokenized invoices—offer collateralizable instruments
that expand liquidity access in markets constrained by
traditional credit assessments. Peer-to-peer and
consortium-based liquidity pools further decentralize
access to trade finance by connecting firms directly
with investors, fintechs, or regional banks. These
models democratize liquidity provision, bypassing
bottlenecks in traditional financial intermediaries and
ensuring that even firms in FX-constrained economies
can access working capital.

o Alternative
Predictive Settlement
Analytics and and Liquidity

Risk Models
Management

Integrated Supply
Chain Finance
Platforms

Figure 1: Data-Driven Pathways for Transformation

The third pathway involves integrated supply chain
finance (SCF) platforms powered by data-driven
technologies. Al-enhanced credit scoring and supplier
onboarding can overcome the information
asymmetries that often exclude SMEs from trade
finance. By analyzing transaction data, digital
footprints, and non-traditional indicators, Al-driven
models generate more accurate and inclusive credit
assessments, enabling banks and corporates to extend
financing to previously underserved suppliers. Beyond
credit access, dynamic discounting and invoice
financing mechanisms embedded in digital platforms
provide flexible liquidity solutions. Suppliers can
access early payments at discounted rates based on
buyer creditworthiness, reducing reliance on FX-
denominated loans and shortening working capital
cycles. Integrated SCF platforms also emphasize
interoperability between global buyers, local
suppliers, and financial institutions. Through
standardized digital interfaces and shared data
ecosystems, these platforms create seamless
connectivity across multiple actors, reducing
fragmentation and enhancing visibility across the
value chain. By linking financing directly to supply
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chain transactions, these platforms ensure that
liquidity flows are synchronized with production and
trade cycles, mitigating risks of settlement delays and
disruptions caused by FX constraints (Helmold and
Terry, 2016; Gupta and Tham, 2018).

The convergence of predictive analytics, alternative
settlement mechanisms, and integrated SCF platforms
represents a holistic reconfiguration of trade finance
under FX pressures. Predictive tools provide firms
with foresight and agility, alternative settlement
systems diversify liquidity channels, and integrated
platforms democratize access to credit and working
capital. Collectively, these models address the three
critical bottlenecks imposed by FX constraints:
volatility, scarcity, and exclusion. More importantly,
they align financial innovation with broader goals of
resilience, inclusivity, and sustainable trade growth.
By embedding data-driven intelligence into trade
finance, the global financial ecosystem can evolve
from reactive crisis management to proactive risk
mitigation and opportunity creation.

Data-driven pathways for transformation provide a
viable strategy for overcoming the structural
challenges of FX constraints in trade finance.
Predictive analytics enhance risk management and
decision-making; alternative settlement systems
diversify liquidity beyond dollar dependency; and
integrated supply chain platforms ensure inclusive
participation for SMEs. Together, these innovations
lay the foundation for a future-ready trade finance
system that balances efficiency, transparency, and
inclusivity (Fletcher et al., 2018; Gleason, 2018). Such
a transformation is not merely technological but
systemic, promising to stabilize global supply chains
and support equitable economic development even in
the face of persistent FX pressures.

2.3 Governance, Regulation, and Collaboration

The transformation of trade finance under foreign
exchange (FX) constraints is not solely a technological
challenge but also a governance and regulatory one.
While data-driven models and digital innovations
present promising solutions for liquidity access, risk
management, and supply chain inclusion, their
effectiveness depends on the institutional frameworks
within which they operate. Effective governance
ensures trust, regulatory harmonization enables cross-
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border interoperability, and collaboration among
diverse stakeholders provides the necessary scale and
resources to embed innovative models into global
trade ecosystems (Schmidt, 2018; Karachalios and
McCabe, 2018). Addressing these dimensions is
critical for building a trade finance architecture that
balances innovation with financial stability while
advancing resilience and inclusivity.

A central challenge in reconfiguring trade finance lies
in achieving regulatory harmonization across borders.
Trade is inherently international, yet financial
regulation remains predominantly national or regional,
creating fragmented compliance requirements that
increase transaction costs and limit scalability.
Divergent rules on anti-money laundering (AML),
know-your-customer (KYC) procedures, and foreign
exchange controls often impose duplicative or
conflicting obligations on firms engaged in cross-
border transactions. This regulatory complexity is
particularly burdensome for small and medium-sized
enterprises (SMEs), which lack the compliance
infrastructure of large corporates. Harmonization
efforts, therefore, play a crucial role in reducing
inefficiencies and enabling smoother adoption of
digital trade finance systems. Initiatives such as the
development of standardized digital documentation
frameworks, interoperable e-KYC systems, and cross-
border supervisory cooperation are essential steps
toward creating a regulatory environment conducive
to scaling transformative models. By aligning rules
across jurisdictions, governments and regulators can
foster greater transparency, lower transaction costs,
and build trust in alternative settlement and liquidity
mechanisms.

At the same time, governance frameworks must
carefully balance innovation with financial stability
and compliance. The rapid deployment of blockchain-
based settlements, central bank digital currencies
(CBDCs), and Al-powered risk assessment tools
presents opportunities for efficiency but also
introduces new risks related to cyber security,
systemic shocks, and consumer protection. Regulators
must ensure that these innovations are embedded
within prudential safeguards to prevent misuse or
instability. For instance, while CBDCs can reduce
dependency on correspondent banking networks and
enhance payment efficiency, their large-scale adoption
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may alter monetary policy transmission or create
unintended liquidity risks in FX-constrained
economies. Similarly, Al-driven credit scoring can
democratize access to trade finance but also raises
concerns around data privacy, algorithmic bias, and
model explainability. Effective governance thus
requires the establishment of regulatory sandboxes,
pilot programs, and adaptive supervisory regimes that
allow experimentation while protecting the integrity of
the financial system. By fostering a regulatory
environment that is both enabling and vigilant,
policymakers can ensure that innovation contributes to
resilience rather than exacerbating vulnerabilities.

Collaboration among stakeholders represents a third
pillar of effective governance in the evolution of trade
finance under FX  constraints. = Multilateral
development banks (MDBs) play a particularly critical
role in bridging liquidity gaps and de-risking trade
finance flows in emerging and frontier markets.
Institutions such as the World Bank, the International
Finance Corporation (IFC), and regional development
banks provide guarantees, capacity building, and
technical assistance that enable local financial
institutions to extend trade finance under constrained
FX conditions. These interventions not only mitigate
systemic risks but also catalyze private sector
participation by lowering perceived risks associated
with FX scarcity.

In parallel, fintech partnerships have emerged as
drivers of innovation in trade finance ecosystems.
Fintechs bring agility, data-driven capabilities, and
customer-centric solutions that complement the scale
and regulatory experience of traditional financial
institutions. By collaborating with banks and
corporates, fintechs have introduced blockchain
platforms for document exchange, Al-enhanced credit
scoring systems, and peer-to-peer liquidity pools that
expand access to working capital. Public—private
initiatives further extend this collaborative model by
aligning government policies, private sector
investment, and development finance toward shared
objectives of inclusion and supply chain stability
(Klievink et al., 2016; Clark et al., 2018). For
example, collaborative platforms that bring together
governments, banks, fintechs, and multilateral
institutions can foster interoperable standards,
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streamline compliance, and enhance trust in digital
trade finance solutions.

The convergence of regulatory harmonization,
balanced innovation governance, and collaborative
frameworks underscores the systemic nature of the
challenge. No single actor—whether a regulator, bank,
or fintech—can independently transform trade finance
under FX constraints. Instead, a multi-stakeholder
ecosystem approach is required, where governance
provides the foundation of trust, regulation ensures
interoperability and resilience, and collaboration
drives scale and innovation. By aligning these
dimensions, trade finance can evolve into a more
inclusive, transparent, and resilient system capable of
sustaining global supply chains even in the face of
persistent FX pressures.

Governance, regulation, and collaboration are not
peripheral to the digital transformation of trade finance
but central to its success. Regulatory harmonization
across borders reduces fragmentation and transaction
costs, balanced governance ensures innovation does
not undermine stability, and collaborative frameworks
harness the strengths of diverse actors. The role of
multilateral development banks, fintechs, and public—
private initiatives is especially critical in bridging the
gap between innovation and inclusion. Together, these
elements lay the groundwork for transformative trade
finance models that are both technologically advanced
and institutionally robust, thereby reinforcing global
supply chain stability and promoting equitable
economic growth (Hofmann ef al., 2017; Casey et al.,
2018).

2.4 Best Practices

The theoretical promise of data-driven and digital
innovations in trade finance is increasingly being
substantiated by real-world applications across regions
and sectors. Case studies provide critical evidence of
how alternative settlement frameworks, data-driven
platforms, and blockchain pilots can mitigate foreign
exchange (FX) constraints while enhancing supply
chain resilience. By examining successful regional
trade settlement mechanisms, the deployment of
digital platforms in emerging markets, and lessons
learned from blockchain-enabled trade finance pilots,
important best practices can be distilled to inform
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future models for scaling trade finance under
constrained FX environments.

One of the most compelling examples lies in regional
trade settlement frameworks, which reduce
dependency on hard currencies such as the U.S. dollar
while strengthening intra-regional commerce (Fall and
Gasealahwe, 2017; Ogbor and Eromafuru, 2018). The
Asian Clearing Union (ACU), for instance, was
established to facilitate payments among member
central banks in local currencies, thereby conserving
dollar reserves and reducing settlement delays. By
netting transactions multilaterally, the ACU lowers
transaction costs and mitigates FX volatility for
participating economies. Similarly, in Africa, the Pan-
African Payment and Settlement System (PAPSS),
developed under the African Continental Free Trade
Area (AfCFTA), allows firms to settle intra-African
trade in local currencies through a centralized clearing
mechanism. PAPSS has significantly shortened
settlement times, reduced costs associated with
currency conversions, and enhanced liquidity for
SMEs engaged in regional trade. In Latin America,
initiatives like the Sistema de Pagos en Moneda Local
(SML) between Argentina and Brazil demonstrate
how bilateral local currency arrangements can
facilitate trade while insulating firms from global
dollar shortages. These regional frameworks highlight
best practices in leveraging cooperative mechanisms
to reduce FX dependency, streamline payments, and
foster resilience in trade finance ecosystems.

In addition to regional settlement systems, data-driven
platforms have emerged as powerful tools for
mitigating FX constraints in emerging markets. One
illustrative case is India’s Trade Receivables
Discounting System (TReDS), a digital platform that
enables MSMEs to auction trade receivables to
multiple financiers, including banks and non-bank
financial institutions. By providing real-time credit
assessment and digital documentation, TReDS
reduces transaction frictions and unlocks liquidity for
small suppliers who are often marginalized in FX-
constrained environments. In Africa, fintech firms
such as MFS Africa and Flutterwave have developed
payment aggregation platforms that bridge local
suppliers with global buyers while enabling cross-
border payments in multiple currencies. These
platforms harness data analytics to assess
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creditworthiness, reduce settlement risks, and
facilitate more predictable access to working capital.
In Southeast Asia, Grab Financial and Ant Group have
introduced integrated supply chain finance solutions
for SMEs, leveraging transaction data from e-
commerce and digital wallets to offer credit lines
denominated in local currencies. The common best
practice across these platforms lies in their ability to
harness real-time data to enhance transparency,
improve credit access for SMEs, and reduce reliance
on scarce hard currency reserves (Raj and Raman,
2017; Singh et al., 2018).

Blockchain-enabled trade finance pilots further
illustrate the transformative potential of distributed
ledger technologies in addressing FX constraints. The
Marco Polo Network, a blockchain-based trade
finance consortium, has successfully executed pilots
involving multinational corporations and banks to
digitize receivables financing, reduce documentation
errors, and accelerate settlement. These pilots
demonstrate how blockchain’s immutability and
transparency enhance trust and efficiency in cross-
border trade. In Singapore, the Contour platform—
originally developed as Voltron—has digitized letters
of credit (LCs), reducing processing times from days
to hours while minimizing compliance risks. This has
significant implications for SMEs facing FX
shortages, as faster LC processing translates into
quicker liquidity access and lower financing costs. In
the Middle East, the UAE’s Dubai Trade blockchain
pilot streamlined customs documentation and cross-
border settlements, showcasing the ability of
distributed ledgers to reduce operational risks
associated with currency scarcity and transaction
delays. Lessons from these pilots underscore the
importance of  interoperability, regulatory
engagement, and multi-stakeholder collaboration.
While blockchain provides technological efficiency,
its effectiveness depends on integration with existing
financial systems, regulatory acceptance, and
alignment with international compliance frameworks
(Ducas and Wilner, 2017; Paech, 2017; Deshpande et
al., 2017).

Across these cases, several best practices emerge that
are critical for scaling trade finance under FX
constraints. First, regional cooperation is essential:
frameworks such as PAPSS and ACU demonstrate

ICONIC RESEARCH AND ENGINEERING JOURNALS 650



© MAY 2019 | IRE Journals | Volume 2 Issue 11 | ISSN: 2456-8880

that pooling resources and enabling local currency
settlement can significantly reduce systemic
vulnerabilities tied to dollar dependency. Second,
data-driven platforms must prioritize inclusivity by
integrating SMEs into global value chains through
transparent credit scoring, dynamic receivable
financing, and multi-currency transaction capabilities.
Third, blockchain pilots highlight the wvalue of
technological innovation in enhancing trust,
transparency, and efficiency, but they also reveal the
necessity of regulatory harmonization and cross-
industry collaboration to achieve meaningful scale.

These case studies collectively demonstrate that FX
constraints, though significant, can be mitigated
through innovation, cooperation, and data-driven
design. By leveraging regional clearing mechanisms,
digital trade finance platforms, and blockchain-
enabled pilots, emerging markets and global
stakeholders alike can build resilient trade finance
ecosystems that ensure liquidity access, reduce
transaction risks, and democratize participation in
global supply chains (Tripoli and Schmidhuber, 2018;
Weldon and Epstein, 2018). The lessons derived from
these best practices provide a blueprint for scaling
transformative models capable of sustaining trade
finance in an increasingly volatile FX environment.

2.5 Implications for Global Supply Chain Stability

The transformation of trade finance under conditions
of foreign exchange (FX) constraints carries far-
reaching implications for global supply chain stability.
FX shortages, dollar dependency, and volatility are not
isolated financial phenomena; they cascade across
trade ecosystems, affecting liquidity, competitiveness,
and the reliability of international commerce
(Brummer and Yadav, 2018; Grassie, 2018). By
introducing data-driven models, regional settlement
mechanisms, and  collaborative = governance
frameworks, stakeholders can create conditions that
strengthen the resilience of global supply chains
shown in figure 2. These implications can be observed
most clearly in three interrelated dimensions:
enhancing liquidity access and financial inclusion,
reducing systemic vulnerabilities in trade finance, and
strengthening the resilience of small and medium-
sized enterprises (SMEs) and local suppliers.
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Figure 2: Implications for Global Supply Chain
Stability

The first and most immediate implication is the
enhancement of liquidity access and financial
inclusion. Liquidity is the lifeblood of global supply
chains, ensuring that goods flow across borders
without disruption. In FX-constrained environments,
liquidity shortages are a major barrier, particularly for
SMEs that lack access to credit lines or affordable
hedging instruments. Data-driven platforms that
deploy Al-enhanced credit scoring, dynamic invoice
discounting, and predictive analytics directly address
these barriers by expanding access to financing. Such
systems reduce dependence on hard currencies by
leveraging regional or local liquidity pools, enabling
firms to continue trading despite global or domestic
FX pressures. Greater access to liquidity also fosters
inclusion, allowing previously excluded SMEs to
participate  in  international = markets.  This
democratization of finance expands the diversity of
suppliers in global value chains, reduces concentration
risks, and strengthens the adaptability of supply
networks. Importantly, liquidity inclusion is not only
beneficial for firms but also stabilizes global trade
flows by ensuring that production and delivery cycles
are not interrupted by FX bottlenecks.

Beyond liquidity, transformative trade finance models
reduce systemic vulnerabilities that undermine supply
chain stability. Traditional trade finance systems are
highly exposed to disruptions stemming from FX
volatility, rigid settlement mechanisms, and over-
reliance on dollar-denominated trade. Alternative
settlement models, such as regional clearing
frameworks and blockchain-enabled platforms,
distribute risk more broadly across currencies and
actors, reducing single points of failure. By enabling
multi-currency  settlements  and  introducing
programmable payment systems such as central bank
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digital currencies (CBDCs), these innovations insulate
supply chains from global monetary shocks and reduce
contagion risks. In parallel, predictive analytics allows
for earlier identification of vulnerabilities within
financial and trade flows. Real-time monitoring of FX
exposure and liquidity positions enables banks and
firms to adopt proactive mitigation strategies, thereby
lowering the probability of defaults, delays, or
systemic crises. The implication is that trade finance
becomes not merely a transactional mechanism but a
resilience-building tool that strengthens the global
financial infrastructure underpinning supply chains.

A third and particularly important implication
concerns the resilience of SMEs and local suppliers.
SMEs are disproportionately impacted by FX
constraints because of their limited access to
traditional financing, high sensitivity to transaction
costs, and exposure to settlement delays. Yet SMEs
also constitute the majority of suppliers in global value
chains, meaning that their exclusion or vulnerability
translates directly into fragility across entire supply
networks. Data-driven trade finance platforms
transform this equation by enabling SMEs to access
working capital through digital channels, bypassing
traditional barriers such as collateral requirements or
lack of credit history. Al-powered credit scoring uses
transactional and alternative data to establish
creditworthiness, opening pathways for SME
financing even in FX-constrained environments
(Rebelo, 2016; Mullangi et al., 2018). In addition,
dynamic discounting and invoice financing give SMEs
faster access to payments, improving liquidity
management and reducing dependency on scarce
foreign currency loans. The implication is twofold;
SMEs gain the financial resilience needed to sustain
operations, while global buyers benefit from a more
stable and diverse supplier base. This diversification
reduces the risk of supply chain disruptions, enhances
continuity, and improves the overall adaptability of
production networks.

These three dimensions interact to produce systemic
improvements in global supply chain stability.
Enhanced liquidity access ensures that trade flows
remain fluid, even in volatile FX environments.
Reduced systemic vulnerabilities make trade finance
less prone to shocks, strengthening its reliability as the
backbone of cross-border commerce. The resilience of
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SME:s and local suppliers ensures that supply networks
remain diversified and adaptable, mitigating the risks
of concentration, disruption, or exclusion (Ali ef al.,
2017; Tukamuhabwa et al., 2017). Collectively, these
transformations signal a shift in the role of trade
finance from a reactive instrument of risk management
to a proactive driver of resilience and inclusion.

The broader implication for global supply chains is
that financial innovation aligned with governance and
collaboration can transform vulnerability into
opportunity. By embedding data-driven models into
trade finance, the global economy can build more
adaptive supply chains capable of withstanding both
financial and geopolitical shocks. In doing so, trade
finance becomes not only a facilitator of commerce
but also a cornerstone of sustainable and inclusive
globalization.

CONCLUSION

The evolution of trade finance under foreign exchange
(FX) constraints underscores the urgency of rethinking
traditional models that remain heavily dependent on
hard currency reserves, linear transaction frameworks,
and limited hedging tools. This study has highlighted
transformative models—including predictive
analytics for FX risk management, alternative
settlement and liquidity frameworks, and integrated
supply chain finance platforms—that present viable
pathways to scaling trade finance in constrained
environments. Collectively, these models demonstrate
the potential to enhance liquidity access, reduce
systemic vulnerabilities, and build resilience for small
and medium-sized enterprises (SMEs) and global
supply chains alike.

To realize this potential, strategic action from key
stakeholders is essential. Financial institutions must
embrace digital transformation and invest in data-
driven systems that enable real-time monitoring, Al-
driven risk modeling, and seamless interoperability
between buyers, suppliers, and financiers. Banks and
fintechs should collaborate to create hybrid platforms
that combine credit analytics with regional liquidity
pools, thereby broadening access to working capital in
FX-scarce contexts. For regulators, harmonizing
standards across borders is critical to balancing
innovation with financial stability. The development
of clear frameworks for blockchain-enabled
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settlement, central bank digital currencies (CBDCs),
and tokenized assets will ensure compliance while
encouraging adoption. Regulators should also support
sandbox environments and pilot programs that allow
new models to mature without exposing the system to
undue risk.
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