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This publication is intended for educational and informational purposes. It combines publicly
available reporting with representative enterprise scenarios.

The organizations described may be fictional unless explicitly stated otherwise.

About this Whitepaper

Specialty chemical manufacturing supports a broad range of industrial value chains. Coatings,
adhesives, polymers, catalysts, additives, electronic chemicals and performance materials are used
throughout automotive production, construction, healthcare, electronics, energy and consumer
goods. Although these products are often manufactured in comparatively modest volumes, their
technical function can make them difficult to replace and operationally significant to customers.

These characteristics made the disruption of commercial shipping through the Red Sea between late
2023 and throughout 2024 particularly relevant to European chemical manufacturers. As attacks
against commercial vessels prompted shipping companies to divert traffic around the Cape of Good
Hope, longer voyage times, reduced effective shipping capacity and increasingly volatile freight costs
affected the movement of raw materials and chemical products between Asia, the Middle East and
Europe. During the first two months of 2024, trade through the Suez Canal was approximately 50
percent lower than one year earlier (International Monetary Fund [IMF], 2024).

The disruption affected more than containerized cargo. Chemical supply chains depend on
specialized transportation assets—including tank containers, bulk vessels, intermediate bulk
containers and hazardous-material handling infrastructure—that cannot always be replaced through
conventional logistics capacity. A material may therefore remain commercially available while still
becoming operationally inaccessible because the required equipment, route or storage capacity is
unavailable.

This publication examines those consequences through the perspective of a representative European
specialty chemicals producer. Rather than recounting the geopolitical crisis itself, it reconstructs how
maritime disruption propagated through feedstock procurement, chemical production, storage
management, customer allocation and executive decision-making.

As part of the Operational Decision Intelligence Whitepaper Series, this publication examines how
external disruption propagates through enterprise operations before conventional performance
indicators reveal the full extent of operational exposure. Readers will gain a practical understanding
of why chemical supply chains respond differently to maritime disruption, how production and
storage constraints amplify uncertainty, and how connected operational intelligence can support
more informed executive decision-making during prolonged supply chain instability.
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Executive Summary

The European specialty chemicals industry operates within a global network of raw-material
suppliers, intermediate producers, manufacturing plants, terminals, transport providers and
downstream industrial customers. Products manufactured within this network frequently perform
highly specific technical functions. A catalyst may determine the efficiency of an industrial process.
An additive may provide heat resistance, corrosion protection or electrical conductivity. A specialty
resin may form an essential part of a medical device, electronic component or automotive coating.

The commercial value of these materials cannot therefore be assessed by volume alone. A
comparatively small quantity of a specialized chemical may support significantly larger downstream
production programs. When supply becomes uncertain, operational consequences can propagate
across multiple industries even when the affected material represents only a small share of total
production cost.

The Red Sea and Suez Canal corridor is a critical part of the maritime network connecting Asian and
Middle Eastern chemical production with European industry. Approximately 12—15 percent of global
trade passed through the Suez Canal before the disruption, while the route also carried substantial
volumes of containerized goods, energy products and industrial inputs. (United Nations Conference
on Trade and Development [UNCTAD], 2024a)

Beginning in November 2023, repeated attacks against commercial shipping caused major carriers to
suspend or reduce Red Sea transits. Vessels were increasingly rerouted around the Cape of Good
Hope, adding approximately ten days to two weeks to some Far East—Northwest Europe voyages.
(UNCTAD, 2024b) By mid-2024, ship capacity transiting the Suez Canal had fallen by approximately 70
percent, while arrivals around the Cape of Good Hope had increased substantially. (UNCTAD, 2024c)

For specialty chemical manufacturers, the operational impact extended beyond slower
transportation. Incoming feedstocks arrived less predictably. Tank containers and other specialist
equipment remained in circulation for longer periods. Storage capacity became more difficult to
balance. Production planners faced uncertainty over whether critical raw materials would arrive
before existing inventories reached minimum operating thresholds.

These pressures interacted with the physical constraints of chemical production. Some plants cannot
stop and restart without considerable cost, technical risk or production loss. Other facilities
manufacture products in campaigns that require precise sequencing to avoid cleaning, changeover
and contamination costs. Storage tanks are assigned according to compatibility, safety and product
specification rather than simple volume availability. A delayed raw material can therefore affect
several production decisions simultaneously.

The consequences also propagated downstream. Procurement teams sought revised delivery
commitments. Plant managers reconsidered production campaigns. Commercial organizations
evaluated which customers should receive limited output. Finance teams assessed higher logistics
costs, working-capital exposure and potential reductions in plant utilization. Customers in
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automotive, electronics, healthcare and construction faced their own production risks if specialized
materials became unavailable.

Traditional enterprise systems continued to record orders, inventory, production and transportation
accurately. What remained difficult was understanding how an external maritime disruption would
interact with feedstock inventories, storage constraints, production dependencies and customer
commitments before a plant altered output.

This whitepaper reconstructs that progression through a representative European specialty
chemicals producer. It examines the hidden dependencies that amplified the disruption, the
structural limits of conventional enterprise visibility and the role of Operational Decision Intelligence
in connecting external events with plant-level and enterprise-wide operational context.

KEY INSIGHT

Specialty chemical supply chains are constrained by physical compatibility as much as
commercial availability. A material may exist somewhere in the market yet remain
operationally unavailable because it cannot be transported in the required equipment,
stored in the available tank or introduced into an approved production process within the
required timeframe.
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Introduction

Chemical manufacturing occupies a foundational position within the industrial economy. Most
manufacturing sectors depend on chemical products either as raw materials, processing aids or
performance-enhancing inputs. Polymers, resins, solvents, catalysts, adhesives, coatings, surfactants
and specialty additives support products ranging from vehicles and semiconductors to
pharmaceuticals, packaging and construction materials.

Specialty chemicals differ from high-volume commodity products in several important respects. They
are generally produced for a defined technical function, formulated to meet specific performance
requirements and sold into specialized industrial applications. Their value is often determined by the
effect they create within a customer's product or production process rather than by the quantity
supplied.

This functional importance also creates operational sensitivity. Manufacturers may require only
limited quantities of a curing agent, stabilizer, catalyst or specialty additive, yet production cannot
proceed without it. Alternative materials frequently require reformulation, laboratory testing,
customer approval or process validation before they can be introduced into production. Even where
technically suitable substitutes exist, they are not always immediately compatible with existing
manufacturing processes, equipment configurations or product specifications.

Chemical production also operates within physical constraints that differ significantly from many
discrete manufacturing environments. Raw materials must be transported, stored and handled
according to their chemical properties, while temperature requirements, segregation rules and
specialist containment systems frequently determine how materials move through the supply chain.
Storage tanks cannot simply be reassigned because residues, contamination risks and material
incompatibilities often restrict operational flexibility. Likewise, ISO tank containers, drums and
intermediate bulk containers must satisfy both technical and regulatory requirements appropriate to
the substances they transport.

Production itself may be continuous, semi-continuous or campaign-based. Continuous plants depend
on stable feedstock availability to maintain safe and efficient operating conditions. Campaign
production requires materials to arrive in a sequence that supports planned reactor use, cleaning
schedules and customer demand. Interruptions can therefore reduce plant utilization even when
most required inputs remain available.

Global logistics has become deeply embedded within this operating model. European manufacturers
source feedstocks, intermediates and specialty materials from Asia, the Middle East and other
international production regions. Many of these shipments ordinarily travel through the Indian
Ocean, the Bab el-Mandeb Strait, the Red Sea and the Suez Canal before reaching European ports
and chemical terminals.

The reliability of this corridor allowed manufacturers to plan replenishment, inventory and
production around relatively stable transit times. Those assumptions began to deteriorate in
November 2023, when attacks against merchant vessels increased the security risk facing commercial
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shipping. The International Maritime Organization later described the attacks as a threat to seafarers,
freedom of navigation, the marine environment and the stability of global supply chains.
(International Maritime Organization [IMO], 2024)

As vessels diverted around southern Africa, the effects extended through the global shipping
network. Longer routes increased vessel demand, delayed the return of containers and specialist
equipment and made freight rates more volatile. UNCTAD reported that the disruption increased
global container-ship demand by approximately 12 percent because vessels remained occupied for
longer distances. (UNCTAD, 2024c)

For specialty chemical manufacturers, the central challenge was not simply determining whether a
shipment would be delayed. Leadership needed to understand how that delay would interact with
remaining feedstock inventory, tank capacity, production campaigns, downstream products and
customer allocations.

This whitepaper examines the Red Sea crisis through that operational lens. It focuses on how
transportation uncertainty entered the chemical manufacturing environment, how physical and
organizational dependencies transformed delays into production risk and why enterprise resilience
increasingly depends on understanding the relationships between external developments and
internal operating constraints.

Representative Enterprise

This whitepaper follows a representative European specialty chemicals producer whose operating
model reflects many organizations manufacturing high-value chemical products for industrial
markets. While fictional, the enterprise represents the operational characteristics, manufacturing
constraints and supply chain dependencies common across producers of specialty polymers,
industrial coatings, performance additives, electronic chemicals and formulated process materials.

The company develops and manufactures specialty chemical products supplied to customers
operating in the automotive, electronics, renewable energy, healthcare, construction and advanced
manufacturing sectors. Its products are incorporated into customer manufacturing processes rather
than sold directly to consumers, making reliability of supply as important as the technical
performance of the materials themselves.

Corporate headquarters, research and development, commercial management and executive
leadership are located in Northern Europe, while production is distributed across several
manufacturing sites in Central Europe. Each facility specializes in particular product families,
operating reactors, blending systems, storage infrastructure and packaging lines designed around
specific chemical processes and customer requirements.

Unlike discrete manufacturing environments, production cannot simply begin or end with the arrival
of individual materials. Many products are manufactured through carefully planned production
campaigns that maximize reactor utilization, minimize cleaning requirements and reduce
cross-contamination between product families, while other facilities operate continuously and
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depend upon stable feedstock availability to maintain safe operating conditions and efficient plant
utilization. Interruptions therefore extend beyond individual production batches, frequently
influencing multiple campaigns, downstream schedules and overall manufacturing efficiency.

The enterprise sources raw materials and intermediate chemicals from a globally distributed supplier
network.

Performance additives originate from Japan and South Korea. Specialty polymers and intermediates
are procured from suppliers in China and Taiwan. Solvents, catalysts and chemical precursors arrive

from manufacturers located across Asia, the Middle East and Europe. Certain products depend upon
highly specialized feedstocks available from only a limited number of qualified producers worldwide.

International logistics form an integral part of this operating model, connecting globally distributed
suppliers with European production facilities through specialized transportation infrastructure
designed specifically for chemical products.

Bulk chemicals move through dedicated tank vessels, while higher-value products and specialty
materials are transported using ISO tank containers, intermediate bulk containers and other
specialized handling systems. Many inbound shipments follow established maritime routes through
the Strait of Malacca, across the Indian Ocean, through the Bab el-Mandeb Strait and the Red Sea
before transiting the Suez Canal and arriving at European chemical terminals.

The enterprise operates a mature digital environment including Enterprise Resource Planning (ERP),
Manufacturing Execution Systems (MES), Laboratory Information Management Systems (LIMS),
Supply Chain Management (SCM), Transportation Management Systems (TMS), Warehouse
Management Systems (WMS), Process Information Systems and Business Intelligence (BI) platforms.
Production, quality, inventory and logistics are continuously monitored, while plant operations follow
structured safety and environmental management procedures.

Operationally, the organization appears well prepared. Critical suppliers are routinely
evaluated, inventory policies are reviewed continuously and manufacturing assets are
maintained according to rigorous operational standards. Emergency response plans exist for
equipment failures, localized production interruptions and conventional supply disruptions.

The Red Sea crisis challenged a different assumption.

Production assets remained fully operational, suppliers continued manufacturing and customer
demand remained stable throughout the early stages of the crisis.

What changed was the predictability of the logistics network connecting feedstocks, production
facilities, storage infrastructure and downstream industrial customers. That shift fundamentally
altered the assumptions supporting procurement, manufacturing planning and executive
decision-making across the enterprise.
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1.THE RED SEA CRISIS AT A GLANCE
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Figure 1.
The Red Sea Crisis at a Glance
FIG-0DI-001

Sources: UNCTAD (2024b); Associated Press (2024a, 2024b).

Timeline of the Crisis

The disruption of commercial shipping in the Red Sea unfolded gradually, but its operational
consequences spread quickly across industries dependent upon predictable international logistics.
For specialty chemical manufacturers, the most significant effects emerged not from isolated
shipping incidents but from the cumulative changes affecting transportation capacity, equipment
availability and supply chain reliability.

The conflict that began on 7 October 2023 introduced a period of increasing instability throughout
the region. Commercial shipping initially continued operating through the Red Sea, although vessel
operators and insurers began reassessing operational risk as attacks expanded beyond the immediate
conflict area. (Council on Foreign Relations, 2024)

During November 2023, attacks against merchant vessels operating near the Bab el-Mandeb Strait
became increasingly frequent. Shipping companies introduced enhanced security procedures while
evaluating whether continued transit through the Red Sea remained commercially and operationally
acceptable. At this stage, manufacturers experienced relatively limited operational disruption,
although procurement and logistics organizations began monitoring developments more closely.
(International Maritime Organization, 2024)

The operating environment changed significantly during December 2023.
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Following multiple attacks against commercial shipping, several of the world's largest container
carriers—including Maersk, Hapag-Lloyd, MSC and CMA CGM—announced the suspension or
reduction of Red Sea transits. Instead, vessels were increasingly rerouted around the Cape of Good
Hope, extending voyage distances by several thousand nautical miles and increasing transit times
between Asia and Europe by approximately ten days or more. (Maersk, 2023; Hapag-Lloyd, 2023;
IMF, 2024)

For specialty chemical manufacturers, the implications extended beyond delayed deliveries.

Longer voyages meant that ISO tank containers, shipping equipment and specialized transport assets
remained unavailable for longer periods. Materials already in transit continued moving toward
Europe, but replenishment cycles became increasingly difficult to predict. Manufacturers began
reassessing inventory levels, storage capacity and production schedules built around historically
stable transportation assumptions.

During the first quarter of 2024, secondary business consequences became increasingly evident.
Longer shipping routes reduced effective vessel availability across international trade lanes while
increasing transportation costs and placing additional pressure on specialized logistics equipment.
Procurement teams requested revised supplier commitments, manufacturing planners evaluated
alternative production sequences and logistics organizations sought additional transport capacity
where available. (UNCTAD, 2024a; Drewry, 2024)

As the disruption continued throughout 2024, operational planning increasingly shifted from
responding to individual shipment delays toward managing prolonged uncertainty across the entire
supply chain. Inventory strategies were reassessed, customer allocations reviewed and production
campaigns adjusted to reflect changing material availability rather than historical replenishment
schedules.

Although multinational naval operations contributed to improved maritime security during the
second half of 2024, many shipping companies continued treating the Red Sea as an elevated
operational risk. Consequently, logistics planning increasingly reflected commercial risk management
rather than established transportation patterns. (UNCTAD, 2024a)

For specialty chemical manufacturers, the crisis demonstrated that logistics reliability is not simply a
transportation issue.

It forms an integral part of production planning, plant utilization and customer service across the
entire manufacturing enterprise.

KEY INSIGHT

Chemical production depends on the reliable movement of materials as much as their
manufacture. When transportation becomes uncertain, production planning gradually
shifts from optimizing efficiency to preserving operational continuity.
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Operational Reconstruction

For the representative specialty chemicals producer, the Red Sea crisis did not begin inside the
manufacturing plant. Reactors continued operating according to schedule, laboratory testing
confirmed product quality, maintenance programs proceeded as planned and customers
continued placing orders consistent with expected demand. Performance additives departed
suppliers in South Korea, specialty resins left manufacturing facilities in China, while catalysts,
solvents and intermediate chemicals were loaded into ISO tank containers across Asia and the
Middle East. Throughout this period, supplier production remained largely unaffected. The
disruption emerged only after materials entered the international logistics network.

As vessels diverted around the Cape of Good Hope, voyage durations increased substantially.
Materials remained in transit for significantly longer periods, while ISO tank containers, bulk
equipment and other specialist transport assets became unavailable for subsequent
shipments until much later than originally planned. The consequences extended beyond
slower deliveries. Longer transport cycles reduced the availability of specialist logistics
equipment required for future consignments, placing additional pressure on transportation
capacity precisely when manufacturers required greater operational flexibility. Delays
therefore propagated through the logistics network itself, influencing not only the movement
of materials already in transit but also the organization's ability to schedule future shipments
with confidence.

As transportation uncertainty increased, procurement teams could no longer rely on historical
replenishment assumptions when planning future purchases. Manufacturing planners
continuously reassessed production campaigns against evolving delivery forecasts, while
storage managers balanced incoming materials against available tank capacity, compatibility
requirements and hazardous-material regulations. Rather than affecting a single operational
function, uncertainty gradually spread across procurement, production planning, storage
management and executive oversight, reducing the organization's ability to make decisions
with confidence.
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2.THE OPERATIONAL CASCADE
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Figure 2.
The Operational Cascade
FIG-0DI-002 REVENUE

Source: Chimera Intelligence analysis.

The operational consequences also differed across product families. Some formulations relied on raw
materials available from several qualified suppliers and therefore retained a degree of operational
flexibility if individual deliveries were delayed. Others depended upon highly specialized
intermediates manufactured by only a small number of global producers, leaving little opportunity
for substitution. Delays affecting these materials created disproportionate consequences because
they interrupted carefully planned production campaigns, influencing not only the immediate
manufacturing sequence but also the utilization of reactors, storage assets and downstream
production schedules.

Plant utilization became increasingly sensitive to logistics uncertainty. A single delayed catalyst could
postpone an entire production sequence, while the late arrival of a specialty solvent might delay
multiple manufacturing campaigns despite every other required material being available. Similarly, a
missing intermediate chemical could leave reactors, packaging lines and production personnel
underutilized, not because production capacity had been lost, but because one critical dependency
prevented the broader manufacturing system from operating as planned.

The operational consequences extended well beyond manufacturing. Commercial organizations
evaluated customer allocation priorities for products supporting strategically important industrial
applications, while finance teams assessed higher freight costs, increased working-capital
requirements and the financial implications of declining production flexibility. Executive leadership,
meanwhile, faced a broader strategic question: whether transportation disruption represented a
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temporary operational disturbance or the beginning of a more persistent shift in global logistics
conditions. Answering that question required understanding how procurement, manufacturing,
logistics, finance and customer commitments interacted as a connected operational system rather
than as independent business functions.

Throughout this progression, every operational function possessed accurate information within its
own area of responsibility. Procurement understood supplier commitments, manufacturing
monitored production performance, logistics tracked shipment movements and finance evaluated
commercial exposure. What remained difficult was understanding how these individual observations
combined into a single operational picture capable of answering the questions that mattered most.
Which production campaigns faced the greatest risk? Which customers would experience disruption
first? Which mitigation strategies preserved the greatest degree of manufacturing flexibility while
minimizing enterprise-wide business consequences? These questions extended beyond logistics or
manufacturing alone and required a connected understanding of the relationships linking
transportation, storage, production, customer demand and executive decision-making across the
enterprise.

Hidden Dependencies

The Red Sea crisis demonstrated that operational resilience within specialty chemical manufacturing
depends on far more than maintaining reliable suppliers or sufficient inventory. Chemical production
is shaped by a network of technical, physical and logistical dependencies that frequently remain
invisible while transportation networks operate normally.

One of the most significant dependencies is feedstock availability. Many specialty chemical products
rely on raw materials manufactured by a limited number of technically qualified producers. These
materials are developed for highly specialized industrial applications and frequently require precise
chemical composition, purity levels or performance characteristics before they can be incorporated
into approved formulations. Even where technically suitable alternatives exist, qualifying a
replacement feedstock often requires laboratory testing, process validation and customer approval
before manufacturing can continue. Supplier diversification therefore becomes significantly more
complex than simply identifying another vendor capable of producing a chemically similar material.

The disruption showed that supplier diversification alone does not eliminate operational risk. Raw
materials sourced from different countries frequently shared the same transportation corridor before
arriving in Europe. A catalyst manufactured in Japan, a specialty polymer produced in South Korea
and a chemical intermediate exported from China could all travel through the Strait of Malacca, the
Indian Ocean, the Bab el-Mandeb Strait and the Suez Canal before reaching European production
facilities. Independent supplier relationships therefore became operationally dependent upon
common maritime infrastructure. (UNCTAD, 2024a)
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3.SUPPLY CHAIN DEPENDENCY FLOW
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Figure 3.
Supply Chain Dependency Flow
FIG-ODI-003

Source: Chimera Intelligence analysis.

The crisis also highlighted dependencies associated with specialized logistics equipment. Unlike
conventional containerized freight, many chemical products require ISO tank containers, dedicated
bulk tanks, temperature-controlled transport or equipment specifically designed for hazardous
materials. These assets form an integral part of the production system rather than simply supporting
transportation. As voyage durations increased, specialist equipment remained unavailable for
subsequent shipments, reducing effective logistics capacity even though manufacturing output at
supplier facilities remained unchanged. Transportation equipment therefore became an operational
constraint in its own right rather than merely a means of moving materials between locations.

Storage infrastructure represents another frequently overlooked dependency. Chemical
manufacturing facilities cannot necessarily receive every shipment immediately upon arrival.
Products must be stored according to compatibility, temperature requirements, hazardous-material
regulations and available tank capacity. Storage tanks are assigned to specific product families and
cannot simply be repurposed without cleaning, inspection and operational planning. A delayed
outbound shipment may therefore restrict the storage available for incoming feedstocks, creating
bottlenecks that extend beyond transportation itself.
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Production campaigns introduced additional complexity. Many specialty chemicals are manufactured
in planned sequences intended to maximize reactor utilization while minimizing cleaning time and
cross-contamination between formulations. A delay affecting one critical raw material may therefore
postpone multiple production campaigns rather than a single manufacturing batch. The operational
consequence is determined not only by the missing material but also by where that material fits
within the broader production schedule.

Downstream customer relationships further amplified operational exposure. Specialty chemicals
support manufacturing across industries including automotive, semiconductor fabrication,
pharmaceuticals, renewable energy and industrial engineering. A comparatively small reduction in
specialty chemical production can therefore influence considerably larger downstream
manufacturing systems. During prolonged disruption, customer allocation decisions become strategic
rather than purely commercial, requiring organizations to balance contractual obligations, long-term
customer relationships and the broader operational importance of the products being supplied.

The crisis also exposed organizational dependencies.

Procurement organizations monitored supplier commitments, logistics teams tracked transportation
networks, plant managers focused on production continuity, commercial organizations managed
customer expectations and finance evaluated working capital alongside transportation costs. Each
function understood its own operational responsibilities. Executive leadership, however, required a
connected understanding of how these observations interacted across the enterprise.

The Red Sea crisis did not create these dependencies.

It revealed how tightly manufacturing, logistics, storage infrastructure and downstream industry had
already become interconnected.

KEY INSIGHT

In specialty chemical manufacturing, logistics assets are part of the production system. A
delayed tank container or unavailable storage vessel can constrain manufacturing just as
effectively as the absence of the material it carries.

Where Traditional Systems Failed

The representative enterprise entered the Red Sea crisis with a mature operational environment
supported by sophisticated enterprise technology. Procurement, manufacturing, quality, logistics,
laboratory operations and finance each relied on systems designed to optimize their respective
responsibilities while maintaining safe and efficient production.

Throughout the disruption, those systems continued functioning exactly as intended. Enterprise
Resource Planning (ERP) systems accurately tracked purchase orders, inventory balances and supplier
commitments. Manufacturing Execution Systems (MES) monitored production performance,
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Laboratory Information Management Systems (LIMS) maintained quality testing and product release
documentation, Transportation Management Systems (TMS) reflected revised shipment schedules,
while Business Intelligence (BI) platforms summarized operational performance across procurement,
manufacturing and finance. None of these systems failed. Each accurately represented the
operational information available within its own domain.

4. TRADITIONAL ENTERPRISE SYSTEMS: DISCONNECTED
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Figure 4.
Traditional Enterprise Systems: Disconnected
FIG-0DI-004

Source: Chimera Intelligence analysis.

The challenge emerged when leadership needed to understand how an external maritime disruption
would influence production several weeks before measurable operational exposure appeared inside
the enterprise.

ERP systems could report that feedstocks remained on order, TMS platforms could confirm vessel
rerouting, MES continued showing normal production performance and inventory systems indicated
sufficient material for ongoing manufacturing activities. Individually, every system presented an
accurate representation of operational conditions. Collectively, however, they could not explain how
today's transportation disruption might influence next month's production campaigns, customer
commitments or manufacturing flexibility. The challenge was therefore not a lack of operational
information, but a lack of connected operational context.

As uncertainty increased, operational coordination became progressively more distributed across the
enterprise. Procurement organizations sought updated delivery commitments from suppliers while
logistics teams monitored vessel routing, terminal operations and changing transit conditions.
Production planners continuously reassessed manufacturing campaigns against revised material
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availability, commercial organizations evaluated customer priorities and finance teams revised freight
assumptions, working-capital forecasts and projected operational costs. Each function generated
valuable operational insight within its own area of responsibility. The greater challenge lay in
integrating those observations into a continuously evolving enterprise-wide understanding capable
of supporting executive decision-making before production constraints emerged.

The Red Sea crisis therefore highlighted a structural distinction.
Enterprise systems excel at managing operational execution within defined business functions.

They are considerably less effective at explaining how external developments propagate through
relationships that span those functions simultaneously.

Understanding those relationships requires an operational perspective extending beyond
transactions toward dependencies, consequences and enterprise context.
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How Operational Decision Intelligence Changes
the Outcome

The following scenario is an analytical reconstruction illustrating how an Operational Decision
Intelligence capability could support executive decision-making during a disruption such as the Red
Sea crisis. It is intended to demonstrate an analytical approach rather than describe the historical
actions of any specific organization.

Within the representative enterprise, verified reporting begins indicating increasing instability
affecting commercial shipping in the Red Sea. Production continues according to schedule, suppliers
remain operational and customer demand remains unchanged, leading the disruption to appear, at
least initially, as a transportation issue rather than a manufacturing concern. Operational Decision
Intelligence therefore begins by determining whether those external developments have meaningful
enterprise relevance before measurable operational consequences emerge.

Rather than monitoring maritime developments independently, the investigation immediately
connects verified external reporting with enterprise-specific operational context. Active shipments
are mapped to feedstocks, intermediates, production campaigns, storage infrastructure,
manufacturing assets and customer commitments, allowing leadership to determine which parts of
the organization depend directly upon the affected logistics corridor.

5.DECISION TIMELINE COMPARISON

PRODUCT SUPPLY
INFORMATION ASSESSMENT REVIEW DECISION

OPERATIONAL DECISION INTELLIGENCE

FEEDSTOCK
DEPENDENCY OPERATIONAL MITIGATION
MAPPING IMPACT OPTIONS DECISION

Figure 5.
Decision Timeline Comparison
FIG-0DI-005

Source: Chimera Intelligence analysis.
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The assessment reveals that several critical feedstocks supporting multiple production campaigns are
already moving through the affected maritime network. Executive attention therefore shifts from
transportation activity to manufacturing continuity. Instead of evaluating delayed shipments
according to purchase value alone, each movement is assessed according to its operational
significance, including the production campaigns it supports, the availability of substitute materials,
remaining inventory buffers and the downstream customer commitments that depend upon its
timely arrival.

Leadership identifies which production campaigns possess sufficient inventory to continue
uninterrupted, which reactors will require revised scheduling if deliveries remain delayed and which
customer commitments depend upon materials with limited sourcing flexibility.

Storage infrastructure is evaluated simultaneously. Incoming deliveries are assessed against available
tank capacity, compatibility requirements and existing production schedules, ensuring that
transportation, storage and manufacturing are treated as interconnected operational constraints
rather than independent planning activities. This allows executive decisions to reflect the operational
reality of the production system rather than isolated functional perspectives.

Commercial priorities are incorporated alongside operational considerations. Products supporting
strategically important industries, regulated manufacturing environments or long-term customer
relationships receive additional attention, enabling allocation decisions to balance commercial
commitments with the broader enterprise impact of constrained production capacity.

As new intelligence becomes available, the assessment evolves continuously. Supplier confirmations,
revised vessel schedules, terminal conditions, inventory consumption and production progress refine
the organization's understanding of operational exposure in near real time. Rather than receiving
isolated logistics updates, executive leadership gains an evolving assessment of how external
developments influence manufacturing flexibility, customer commitments and financial exposure
across the enterprise. Operational Decision Intelligence does not eliminate uncertainty, nor does it
attempt to predict logistics outcomes with certainty. Instead, it reduces decision latency by
continuously connecting verified external developments with enterprise-specific operational context,
enabling organizations to preserve a broader range of practical response options while production
flexibility still exists.

KEY INSIGHT

Production resilience is created long before manufacturing is interrupted. The earlier an
organization understands how external disruption interacts with feedstocks, storage
infrastructure and production campaigns, the greater its ability to preserve operational
flexibility before constraints become irreversible.
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lllustrative Business Impact

The following comparison presents an illustrative scenario demonstrating how earlier operational
understanding could influence business outcomes during a disruption such as the Red Sea crisis.
The figures are not historical measurements and should not be interpreted as the actual financial
performance of any individual organization.

Instead, they illustrate how reducing decision latency through Operational Decision Intelligence
may help preserve production continuity, reduce avoidable operational losses and improve
executive decision-making during prolonged supply chain disruption.

Representative Enterprise A

Representative Enterprise B

Traditional Enterprise Technology Operational Decision Intelligence Capability

External disruption identified
through fragmented operational
updates.

Critical feedstock dependencies
discovered only after supplier
confirmations and revised delivery
schedules.

Production campaigns adjusted after
logistics uncertainty had already
begun affecting manufacturing.

Customer allocation and commercial
prioritization initiated as production
flexibility declined.

Executive decisions made after
operational constraints became
visible.

External developments validated
immediately against enterprise
operations.

Feedstock dependencies mapped
automatically across suppliers, logistics
routes and production campaigns.

Alternative suppliers, production
sequencing and inventory buffers
evaluated before manufacturing

constraints emerged.

Customer prioritization and mitigation
planning initiated while operational
flexibility remained available.

Executive leadership continuously
supported by an evolving operational
assessment.

Illustrative impact lllustrative impact

O Higher expedited freight costs O Lower expedited freight spending
O Higher manufacturing continuity

O Improved asset utilization

O Lower manufacturing utilization

O Increased working-capital requirements
O Reduced customer disruption
O Earlier mitigation planning

O Greater customer delivery risk
O Longer decision latency

Illustrative financial exposure Illustrative financial exposure

O $25-60 million O $8-20 million

Illustrative reduction in disruption-related
operational losses

O =60-70%

Source: Chimera Intelligence

Although every disruption differs in scale and dependency context, the principle remains consistent.
Organizations that understand how external developments influence suppliers, logistics,
manufacturing and customer commitments earlier generally preserve a broader range of practical
response options.
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Operational Decision Intelligence does not eliminate disruption; it reduces the time required to
understand its consequences, allowing mitigation strategies to be implemented while meaningful
operational flexibility still exists.

Executive Investigation Examples

During the Red Sea crisis, executive leadership required answers extending beyond shipment status
or supplier delivery performance. The central challenge was understanding how transportation
uncertainty would influence manufacturing continuity, customer commitments and downstream
industrial operations while sufficient time remained to act.

An Operational Decision Intelligence investigation would progressively examine the organization's
operational exposure by connecting supplier dependencies, manufacturing operations, storage
infrastructure, logistics capacity and commercial priorities into a single analytical framework. Rather
than treating each business function independently, leadership could begin by identifying which
critical feedstocks currently depend upon shipments transiting the Red Sea—Suez corridor, which raw
materials have limited sourcing alternatives and which products rely most heavily upon those
materials. The investigation would then determine where transportation dependencies overlap with
supplier concentration, revealing areas where apparently diversified supply chains converge on the
same logistics infrastructure.

6.EXECUTIVE QUESTIONS

oy

Which raw material suppliers are
exposed?

®

What is the projected financial
exposure?

Figure 6.
Executive Questions
FIG-ODI-006

Which production facilities
are at risk?

4

Which alternative suppliers or
feedstocks exist?

Which products will become
constrained first?

J

What is the recommended
mitigation strategy?

Source: Chimera Intelligence analysis.
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Attention would subsequently shift toward manufacturing continuity. Executive leadership would
assess which production campaigns face the greatest exposure to delayed feedstock arrivals, which
reactors are likely to become constrained first if transit times continue increasing, which products
retain sufficient inventory buffers and where production sequences can be adjusted without
significantly reducing plant utilization.

Storage and logistics would form the next stage of the investigation. Incoming deliveries would be
evaluated against available tank capacity, compatibility requirements and the availability of ISO tank
containers or other specialist transport assets. Rather than optimizing transportation in isolation, the
objective becomes understanding which logistics bottlenecks present the greatest operational
consequences and how inbound and outbound material flows should be prioritized across the
enterprise.

Finally, commercial and financial considerations become part of the same operational assessment.
Leadership evaluates which customer industries face the greatest exposure, which contractual
commitments require proactive engagement, how declining production flexibility influences revenue,
working capital and operational performance, and which mitigation strategies preserve the greatest
degree of enterprise-wide manufacturing resilience should disruption continue.

These questions illustrate an important principle.
During complex disruptions, executive leadership rarely lacks operational information.

The greater challenge lies in understanding how logistics, manufacturing, storage, customer demand
and financial performance become interconnected through relationships that extend beyond the
boundaries of individual enterprise systems.
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Lessons Learned

The Red Sea crisis demonstrated that resilience within specialty chemical manufacturing depends on
understanding production as an interconnected operational system rather than a sequence of
independent manufacturing activities. Feedstocks, storage infrastructure, logistics networks,
production campaigns and customer demand each operate within their own planning cycles, yet
disruption affecting one element quickly propagates across the others.

One of the most important lessons concerns the role of logistics within process industries.

Transportation is often viewed as a supporting function that delivers materials from supplier to
manufacturer. For specialty chemical producers, however, transportation assets are integrated into
the production system itself. Tank containers, bulk vessels, terminals and storage facilities determine
not only whether materials arrive, but also when production campaigns can begin and how
efficiently manufacturing assets can be utilized.

The crisis also reinforced the importance of understanding operational dependencies beyond direct
supplier relationships.

Many organizations had established diversified supplier portfolios for critical raw materials, yet those
suppliers frequently relied upon the same shipping corridors, transshipment terminals and specialist
logistics providers before reaching Europe. Supplier diversification therefore reduced only part of the
operational risk. Shared transportation infrastructure remained a common point of exposure.

7.0OPERATIONAL DECISION INTELLIGENCE MODEL

QENTZER AT AOENCOEUZIEN

SIGNAL VALIDATION ENTITY RELATIONSHIP OPERATIONAL FINANCIAL MITIGATION EXECUTIVE
RESOLUTION GRAPH ASSESSMENT ASSESSMENT DECISION

Detect weak Assess credibility Unify [\ET Understand Quantify Evaluate options Leaders choose
signals across and confirm organizations, dependencies impact across exposure, cost and recommend the best options
global sources. relevance. locations and and operational supply chain, and potential actions to reduce | with confidence.
assets. connections. operations and outcomes. risk.
functions.

Figure 7.
Operational Decision Intelligence Model
FIG-0DI-007

Source: Chimera Intelligence analysis.
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Production flexibility emerged as another critical lesson. Chemical manufacturing facilities are
designed to maximize safety, quality and process efficiency. Reactors, storage tanks and packaging
systems are optimized around carefully planned production sequences that minimize contamination,
reduce cleaning requirements and improve plant utilization. During prolonged logistics disruption,
maintaining those efficiencies becomes increasingly difficult as production priorities shift from
optimization toward continuity.

The crisis further demonstrated that inventory should not be evaluated solely through quantity.

A manufacturer may possess sufficient raw material by volume while lacking a specific catalyst,
additive or intermediate required to begin the next production campaign. Similarly, available storage
capacity cannot necessarily accommodate every incoming shipment if compatibility requirements,
hazardous-material regulations or dedicated tank assignments restrict how materials are managed
within the facility.

Connected intelligence therefore becomes more valuable than inventory visibility alone. Enterprise
coordination became equally important throughout the disruption. Procurement organizations
monitored supplier commitments, logistics teams tracked transportation networks, plant managers
continuously adjusted production campaigns, commercial organizations balanced customer priorities
and finance evaluated freight costs, working-capital exposure and production efficiency. Each
function responded appropriately within its own area of responsibility. Executive leadership,
however, required an integrated operational perspective capable of explaining how these
developments interacted across the manufacturing system before production constraints became
visible through conventional performance indicators.

The principles illustrated by the Red Sea crisis extend well beyond maritime disruption. Future
operational challenges may arise from geopolitical instability, climate-related events, infrastructure
failures, energy shortages or changing trade relationships. Regardless of their origin, organizations
operating within process industries will continue facing the same underlying challenge:
understanding how external developments influence interconnected manufacturing systems before
local disruptions evolve into enterprise-wide operational constraints.

Operational resilience therefore depends not only on protecting production assets, but also on
improving the organization's ability to understand the relationships that determine how those assets
operate together.

KEY INSIGHT

Process industries rarely fail because a single asset stops operating. They become
constrained when the relationships between materials, equipment, storage and logistics
no longer support the production system as a whole. Understanding those relationships is
fundamental to operational resilience.
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Closing Remarks

The Red Sea crisis demonstrated that resilience within specialty chemical manufacturing depends on
more than reliable suppliers or efficient production assets. It depends upon understanding how
transportation, storage infrastructure, manufacturing campaigns, qualified feedstocks and customer
commitments interact as a connected operational system. Disruption rarely emerges as a single
catastrophic event. Instead, operational exposure develops gradually as uncertainty propagates
across relationships that traditional enterprise systems are not designed to interpret collectively.

Future disruptions will almost certainly originate from different sources. Geopolitical instability, trade
restrictions, climate-related events, infrastructure failures, cyber incidents or energy shortages may
all influence global manufacturing in different ways. Regardless of their origin, however, executive
leadership will continue facing the same underlying challenge: understanding how external
developments affect enterprise operations before measurable business consequences become
unavoidable.

Operational Decision Intelligence addresses that challenge by connecting external intelligence with
enterprise-specific operational context, enabling organizations to identify emerging exposure earlier,
prioritize mitigation more effectively and coordinate decisions across procurement, manufacturing,
logistics, commercial operations and executive leadership. For specialty chemical manufacturers
operating within globally interconnected production systems, the speed of operational
understanding increasingly determines the quality of operational response.
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Research Methodology

This publication reconstructs the operational consequences of the Red Sea crisis using publicly
available information from international organizations, governmental institutions, maritime
authorities, shipping companies, chemical industry associations and verified news organizations.
Rather than documenting geopolitical events in isolation, the analysis examines how those
developments propagated through the operational environment of a representative European
specialty chemical manufacturer.

The representative enterprise described throughout this publication is an analytical model designed
to reflect the structural characteristics, production constraints and supply chain relationships
commonly found within the specialty chemicals sector. It does not represent any individual
organization, although the operational scenarios are grounded in publicly documented industry
practices, logistics networks and manufacturing processes.

The Operational Decision Intelligence scenarios presented throughout the publication are likewise
illustrative rather than historical. Their purpose is to demonstrate how connected operational
analysis can support executive decision-making during complex disruptions by linking external
developments with enterprise-specific context. They should therefore be interpreted as analytical
reconstructions rather than descriptions of actions taken by any particular company during the Red
Sea crisis.

Wherever possible, operational observations have been supported by primary sources published by
organizations including the International Monetary Fund (IMF), the United Nations Conference on
Trade and Development (UNCTAD), the International Maritime Organization (IMO), the European
Chemical Industry Council (Cefic), shipping companies and established industry publications. The
objective is not to predict future events, but to improve understanding of how global disruptions
propagate through interconnected manufacturing systems and how Operational Decision Intelligence
can support earlier, more informed executive decision-making.
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About Chimera Intelligence

Modern enterprises have invested billions of dollars building systems that record transactions, manage
operations and automate workflows.

Yet when disruption occurs, executives are still forced to assemble information manually across ERP
platforms, supply chain systems, cybersecurity tools, spreadsheets, email and external intelligence
before they can answer a simple question:

What does this mean for our business?

Chimera Intelligence was founded to solve that problem.

We are defining the Operational Decision Intelligence category—a new approach that continuously
connects global events, enterprise context and artificial intelligence into a shared operational
understanding.

Rather than replacing existing enterprise systems, Chimera operates as an intelligence layer above them.
It continuously ingests signals from internal and external sources, resolves relationships across
suppliers, products, facilities, customers and critical infrastructure, and transforms fragmented
information into operational context that executives can understand and act upon.

The result is a continuously evolving picture of how external events propagate across the enterprise—
helping organizations identify emerging disruption earlier, estimate operational and financial exposure,
evaluate mitigation options and make faster, more informed decisions.

Today, Chimera is focused on organizations operating within complex, globally connected environments
where geopolitical events, supply chain disruptions, cyber incidents and infrastructure failures
increasingly influence operational performance.

This whitepaper forms part of the Operational Decision Intelligence Whitepaper Series, an ongoing
research initiative examining real-world disruptions to demonstrate how connected operational
intelligence can improve enterprise resilience and executive decision-making.

To learn more about Operational Decision Intelligence or explore additional research, visit:
chimera-intelligence.com

linkedin.com/company/chimera-intelligence/

info@chimera-intelligence.com
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