DI Consulting & Training

ing Breakthrough Changes at Breakneck Speed!
www.gdiconsult.com

Friends-of-the-Firm Mini-Briefing

Navigating the Global Horizon
Technologies Forging the Future of Global Supply Chains

by
Alan Dunn, President, GDI Consulting & Training Company

In an era where supply chains resemble intricate neural networks pulsing with data and decisions, the next
decade promises a renaissance driven by foundational and domain-specific technologies. This Friends-of-the-
Firm Mini-Briefing delves into the transformative forces reshaping global supply chain management (SCM),
from Al's predictive prowess to blockchain's unyielding transparency, and from autonomous systems' tireless
efficiency to 3D printing's on-demand alchemy. Drawing on verifiable insights from industry leaders like
Amazon, Walmart, DHL, and Tesla, we explore real-world implementations, weaving in narratives of resilience
amid disruptions, metaphors of ecosystems in balance, and analogies to historical revolutions in trade.

Predictions abound: by 2030, Al could slash forecasting errors by up to 50%, while sustainable tech might
curtail emissions equivalent to removing millions of vehicles from roads. Yet, challenges loom, demanding
strategic adoption. This briefing separates foundational knowledge from specific applications, cites sources
rigorously, and concludes with a review of potential biases, ensuring a grounded yet visionary perspective.

Introduction: The Symphony of Supply Chains in Flux

Imagine the global supply chain as a grand orchestra: raw materials as the strings, manufacturing as the brass,
logistics as the percussion - each section vital, yet vulnerable to discord from geopolitical tempests or
pandemics. In the coming decade, technologies will conduct this symphony with unprecedented harmony,
mitigating risks and amplifying efficiency. As of 2026, SCM grapples with volatility, but innovations offer a
crescendo of possibilities. McKinsey reports that generative Al alone could unlock $1.2 trillion in value for
supply chains by enhancing forecasting and automation. Deloitte echoes this, noting Al's role in navigating
chokepoints, with investments soaring to $30 billion.

This paper transcends checklists, painting a narrative of evolution. We separate general SCM evolution - rooted
in post-WWII globalization - from specific tech-driven shifts, supported by curated facts. Where data gaps exist,
we note them transparently. Through stories of corporate triumphs, like Amazon's drone odysseys or Tesla's
robotic renaissance, and analogies to nature's adaptive ecosystems, we predict outcomes: resilient chains that
not only survive but thrive, reducing costs by 15-20% and emissions by 30%.

Foundational Technologies: The Bedrock of Tomorrow's Global Supply Chains

Foundational technologies are the tectonic plates beneath SCM's landscape, shifting paradigms from reactive to
proactive. Like the roots of an ancient tree drawing sustenance from soil, they harness data to nourish decisions.
These include:
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Artificial Intelligence and Machine Learning: The Oracle of Operations

Al and ML are the seers of SCM, extrapolating patterns from chaos. In general, Al simulates human
cognition, while ML refines models from data. Specifically, we believe AI+ML could slash forecasting
errors by 20-50% and lost sales by >65%. Amazon's warehouses pulse with Al, predicting demand
surges like a meteorologist forecasting storms, reducing stockouts during peaks. Walmart deploys Al for
route optimization, akin to a bird migrating efficiently, cutting fuel by ~15%. Unilever's Scoutbee Al
scouts suppliers like an explorer in uncharted lands, ensuring resilience amid disruptions. By 2028, we
predict that agentic AI will autonomously negotiate contracts, potentially saving billions in procurement.
To support this prediction, look at a current story unfolding at Ford, where Al predicts machine failures,
averting downtime like a guardian averting calamity.

Big Data Analytics: The Weaver of Insights

Big data is the loom weaving threads of information into tapestries of strategy. It processes vast datasets,
looking for trends. It attempts to “connect the dots” and more interestingly, “connect the non-dots,”
looking for trends (and “anti-trends”), providing insights once only possible from a gaggle of analysts
working round the clock. In the SCM space, it enables real and easily available scenario planning by
2027 — next year. Coca-Cola currently analyzes vending machine data for demand forecasts, like a
farmer reading weather signs. Walmart's big data centralizes info, turning silos into symphonies.
Analogous to archaeology, it unearths hidden efficiencies. We predict this will reduce supply costs by
10-15% through optimized procurement. Currently at UPS, big data optimizes routes and is already
saving millions in fuel - a tale of efficiency conquering excess.

Internet of Things: The Sensory Network

IoT is the nervous system, sensing and responding in real-time. Generally, it connects devices for data
flow. In logistics, it tracks shipments, reducing errors. Maersk, the giant ship transport company,
monitors containers like a watchful sentinel, ensuring freshness from port to port. Walmart's IoT
oversees cold chains, preserving perishables as nature intended. Metaphorically speaking, [oT acts as the
earth's supply chain vascular system, circulating vital information and providing essential information
(nutrients of a sort in the supply chain world). We predict these new sensor + intelligence technologies
will slash material, processing, and transport losses by >20% by the end of 2027 — again, just a year
away! FedEx's SenseAware IoT systems are already narrating a story of precision, averting spoilage and
lost freight disasters, adding up to tens of millions of dollars annually.

Blockchain: The Immutable Ledger

Blockchain is the unforgeable scroll, ensuring trust. Distributed ledgers secure transactions. In SCM, it
traces provenance, curbing fraud. Walmart's blockchain systems already track leafy greens, like a
detective solving mysteries in seconds. They know who has handled the greens all the way back to the
grower and landowner. Maersk's TradeLens with IBM’s blockchain tools, streamline shipping and has
dramatically reduced unnecessary handling in ports around the globe, a saga of efficiency over
paperwork. Blockchain effectively manages a chain of truth in a world of whispers. We predict that
blockchain technologies will ultimately provide inviolate and widespread trust verification needed in
today’s digital commerce world by the end of 2027.
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5G and Edge Computing: The Swift Messengers

5G and edge are the swift couriers, delivering data instantaneously. Generally, 5G boosts connectivity,
and edge processes locally. In manufacturing, they enable real-time oversight. DHL's 5G enhances IoT,
like lightning illuminating paths. Edge computing is like the brain's synapses, firing decisions rapidly.
We predict the convergence of 5G and Edge computing will accelerate ROI in automation.

Planning Systems: Charting Courses Through Uncertainty

Planning remains the timeless compass of supply chain vessels - guiding them through fogs of uncertainty
toward distant harbors of demand and efficiency. In the coming decade, artificial intelligence transforms this
compass from a simple instrument of guesswork into a prescient oracle, weaving historical patterns, real-time
signals, and external forces into actionable foresight. No longer do planners merely react; they anticipate,
orchestrate, and adapt with grace.

Forecasting Tools: Peering into Tomorrow

Forecasting once resembled sailors reading stars on a moonless night - intuitive, yet prone to errors amid
shifting winds. Today, Al refines this ancient art into precision navigation, processing vast oceans of
data to anticipate demand waves before they crest.

Real-world voyages illustrate the power:

e Amazon harnesses Al-driven demand forecasting to optimize inventory across millions of SKUSs,
predicting surges with uncanny accuracy and enabling same-day fulfillment in many markets.
This reduces stockouts during peak seasons and minimizes overstock waste.

e Coca-Cola integrates IoT data from vending machines worldwide, allowing the system to
forecast regional flavor preferences like a soothsayer interpreting subtle omens - adjusting
production to match local tastes and seasonal rhythms.

e Nestl¢ aligns global production lines with big data signals, averting shortages in volatile
categories such as seasonal confections and ensuring shelves remain stocked without excess.

e Emerging platforms like Blue Yonder and ToolsGroup deploy Al that incorporates external
signals (weather, social sentiment, promotions), yielding measurable gains: forecast accuracy
improvements of 10-30% in high-velocity retail and CPG environments.

Analogy: Modern forecasting is akin to sailors now equipped with radar and satellite charts - stars
remain, but the path illuminates far ahead.

We predict that by 2028-2030, generative and agentic Al could autonomously handle up to 25% of key
performance indicator (KPI) reporting and routine forecast adjustments, freeing planners for strategic
exploration and reducing errors by 20—-50% in mature deployments.

Sales and Operations Planning: Harmonizing Demand and Supply

Sales and Operations Planning (S&OP) is the conductor's baton—synchronizing the orchestra of sales
forecasts, production capacity, inventory, and procurement into harmonious rhythm. Al elevates weary
analysts into visionary strategists, transforming static meetings into dynamic, scenario-rich dialogues.

Current inspiring stories from the field include:
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e Unilever employs Al to forecast weather-driven demand shifts (e.g., heatwaves boosting ice
cream sales or rain dampening outdoor products), ensuring shelf stability and minimizing waste
across global markets.

e Deloitte-supported ERP implementations emphasize big data synchronization, turning
fragmented inputs into centralized strategic assets - enabling rapid "what-if” modeling for
disruptions like port strikes or raw material shortages.

As a maestro balancing strings against brass, Al ensures no section overpowers another; demand and
supply move as one resonant whole.

We predict that scenario planning will evolve into a core competency by the end of this decade, with Al
enabling continuous, touchless cycles that respond to volatility in hours rather than weeks - potentially
cutting planning cycle times by 30—50% and improving cross-functional alignment.

Supply Chain Risk Management: Fortifying Against Storms

Risk management stands as the ancient shield against tempests - geopolitical gales, cyber intrusions, supplier
failures, and natural upheavals. Al and blockchain now forge this shield anew: predictive, traceable, and
unyielding.
Key fortifications in action we studied include:

e Lenovo deploys its Supply Chain Intelligence (SCI) platform - an Al-powered sentinel that continuously

scans data streams to flag potential delays, disruptions, or vulnerabilities in real time, proposing
mitigations before crises erupt.

e DHL leverages Al-driven trade analytics and risk monitoring to navigate tariff complexities, cyber
threats from sub-tier suppliers, and geopolitical flashpoints - often preempting issues that once required
weeks of manual investigation.

e Blockchain integrations (e.g., in consortia like TradeLens) provide immutable traceability, turning
opaque supplier networks into transparent ledgers that curb fraud and accelerate root-cause analysis.

Just like a lighthouse whose beam pierces fog, warning vessels of reefs long before they appear on the horizon -
Al extends that light across global waters.

We predict that for early adopters, disruption impact could decline by 30% or more by the late 2020s, as
proactive Al shifts risk management from reactive firefighting to preventive architecture.

Transportation: The Arteries of Global Flow

Transportation forms the vital arteries - pumping goods across continents with relentless rhythm. Autonomy
accelerates this flow, favoring the swift and efficient as evolution once favored the fleet footed.

[lustrative journeys we have witnessed include:

e Tesla Semi electrifies long-haul routes, slashing fuel and maintenance costs while delivering zero-
emission performance for high-volume carriers.

e UPS pilots drones for rural and last-mile deliveries, reaching remote areas faster and safer than
traditional vans.
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e Autonomous ground vehicles and connected fleets optimize routing in real time.

Similar to Migratory birds that sense thermals and winds - autonomous systems glide on data currents,
conserving energy and arriving precisely on time.

We predict that adoption of these transportation technologies could yield 15-28% fuel and cost savings in long-
haul and last-mile segments by 2030, with safety gains and reduced emissions accelerating regulatory
approvals.

Factory Equipment and Automation: The Forge of Efficiency

Factories hum like beehives of orchestrated productivity - where robotics and autonomation (jidoka) detect
flaws and halt lines with vigilant precision.

Enduring examples include:

¢ Amazon now deploys over 1 million robots (from Kiva origins to advanced systems like Sparrow for
picking and Sequoia for inventory handling), boosting throughput while enhancing worker safety.

e BMW integrates autonomation to identify defects instantly - machines pause production like vigilant
guardians, preventing flawed parts from advancing.

A symphony of motion, each robot becomes an instrument playing in perfect time, amplifying human
craftsmanship rather than supplanting it.

We predict efficiency gains of 25-35% in automated facilities by the early 2030s, with reduced downtime and
higher quality driving competitive edges.

Distribution and Logistics: The Final Flourish — Rivers Finding the Sea

Distribution and logistics represent the culminating movement in the supply chain symphony - the graceful,
inexorable flow that carries goods from the quiet pulse of warehouses to the eager hands of customers at their
doorsteps. Like ancient rivers carving efficient paths through landscapes shaped by time, terrain, and necessity,
modern distribution systems adapt fluidly to every obstacle: congested highways, sudden weather shifts,
demand surges, or unexpected disruptions. No longer rigid channels dictated by static maps, these flows are
guided by intelligent currents of data, where 10T sensors serve as the riverbed's watchful stones and Al acts as
the unseen current that minimizes turbulence while maximizing velocity and grace.

This domain has evolved from manual route sheets and fixed schedules into a living, responsive network.
Distribution ensures seamless orchestration: consolidating shipments, balancing loads, selecting optimal modes
(truck, rail, air, or multimodal), and dynamically rerouting in real time. The goal is no longer merely timely
arrival but efficient, sustainable, and customer-centric delivery - reducing empty miles, lowering emissions, and
enhancing first-attempt success rates.

Pioneering Flows in Action: DHL's Intelligent Orchestration

DHL stands as a foremost navigator in this riverine transformation, deploying IoT-enabled sensors and
Al-powered platforms to create adaptive, resilient distribution networks.

e Dynamic Route Optimization and Real-Time Adaptation - DHL integrates IoT for end-to-end
visibility (tracking temperature, location, humidity in transit) with Al algorithms that
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continuously monitor traffic, weather, port congestion, carrier performance, and demand
patterns. Systems detect disruptions—such as extreme weather or road closures - and
automatically reroute shipments in seconds, preserving schedules and minimizing fuel waste. In
urban last-mile scenarios, Al-powered tools (including partnerships like Wise Systems) sequence
hundreds of stops based on urgency, time windows, customer preferences, and real-time
conditions - boosting on-time performance and reducing failed deliveries.

¢ Fuel and Time Savings Demonstrated - through Al-driven dynamic routing, DHL has reported
fuel expense reductions of around 15% and urban delivery time shortenings of 12% in
operational deployments. Broader pilots show Al rerouting shipments during disruptions, cutting
transit delays by hours and improving overall efficiency in complex international networks.

e Sustainability and Resilience Integration - DHL's platforms prioritize eco-friendly choices—
consolidating loads, selecting low-emission modes, and optimizing for capacity—aligning with
global net-zero ambitions. Tools like Resilience360 (Al-enhanced risk monitoring) feed
predictive insights into distribution planning, allowing proactive adjustments before issues
cascade.

These capabilities transform distribution from a cost center into a strategic advantage: faster fulfillment,
lower operational costs, reduced environmental footprint, and heightened customer satisfaction through
reliable ETAs and proactive notifications.

IoT and Al serve as the guiding forces within the river - sensing every ripple (real-time data from sensors and
GPS), adjusting to bends and barriers (traffic, weather), and finding the most direct, least-resistant course to the
sea (the customer's doorstep). Turbulence is minimized through predictive smoothing; speed is maximized
without eroding the banks (sustainability and cost controls). The river does not fight the landscape - it flows
with intelligence, emerging stronger and clearer.

We predict that as Al, 10T, and edge computing mature - integrating with 5G for ultra-low-latency decisions -
distribution networks will achieve even greater fluidity. Industry analysts project 12—20% reductions in time
and operational costs through smarter orchestration by the late 2020s, with some high-maturity deployments
(especially in urban and e-commerce logistics) reaching 15-30% savings in fuel, miles traveled, and delivery
failures. Broader Al adoption in supply chains could contribute to overall logistics efficiency improvements of
20—40% in targeted segments, driven by real-time adaptability and consolidated, sustainable routing. For leaders
like DHL, these gains will not only lower costs but also enhance resilience against volatility, turning
distribution into a competitive differentiator in an increasingly on-demand world.

This final flourish completes the chain's journey: from raw origin to satisfied endpoint, guided by data's gentle
yet powerful current. In the decade ahead, distribution ceases to be a bottleneck and becomes the elegant proof
of an intelligent, adaptive ecosystem.

First and Last Mile Deliveries: The Personal Touch — The Final Handshake

The last mile - or first mile in outbound flows - remains the most intimate and demanding segment of the supply
chain: the literal final handshake between brand and consumer. Here, expectations collide with reality - urban
congestion, rural isolation, weather whims, and the demand for speed, convenience, and sustainability. This
stage defines customer loyalty: a seamless arrival builds trust; a delay erodes it. In the coming decade,
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autonomous systems - drones soaring above traffic, ground robots navigating sidewalks, and self-driving vans
gliding through corridors - transform this challenging finale into a swift, precise, and awe-inspiring exchange.

No longer reliant solely on human drivers battling peak-hour gridlock or long rural routes, last-mile delivery
evolves into an ecosystem of intelligent, low-emission agents that bypass barriers, reduce emissions, and deliver
with near-instant precision. The first mile benefits similarly, with optimized pickups from suppliers or micro-
fulfillment hubs feeding into the broader flow.

Pioneering Pathways: Some real-world deployments reshaping delivery include:

e Amazon Prime Air advances urban and suburban drone fulfillment, with the MK30 drone (fully electric,
quieter, obstacle-avoiding via machine learning) enabling deliveries in under 60 minutes for packages up
to 5 pounds. As of 2026, the service operates in select U.S. regions like Richardson, TX, and San
Antonio, with daylight-only flights in favorable weather and FAA approvals expanding reach. Testing
continues in the UK (Darlington base) ahead of a planned 2026 launch, promising contact-free drops
from =12 feet in a =7.5-mile radius - ideal for household essentials, tech gadgets, and urgent items.

e Wing (Alphabet) revolutionizes access for remote, suburban, and increasingly urban customers through
massive scaling partnerships. In January 2026, Wing announced expansion to 150 additional Walmart
stores (building on Dallas-Fort Worth and Atlanta operations), targeting over 270 locations by 2027 and
reaching ~40 million Americans (about 10—12% of the U.S. population). Larger drones carry 5-pound
payloads for everyday items like groceries, fresh produce, and snacks; average flight times hover around
3—4 minutes from store to doorstep. Launches in cities like Los Angeles, St. Louis, Cincinnati, Miami,
Houston, Orlando, Tampa, and Charlotte underscore rapid mainstream adoption.

e (Ground-based autonomous systems scale in dense corridors and campuses. Starship Technologies leads
with the world's largest fleet (over 2,700 robots in 2026, scaling to 12,000+ by 2027), completing
millions of deliveries across seven nations via Level 4 autonomy. Partnerships like Uber Eats (launched
in Leeds, UK, late 2025; expanding Europe 2026 and U.S. 2027) enable <30-minute deliveries up to 2
miles for food and packages. Nuro focuses on larger payloads with electric vehicles, partnering for
robotaxi-like delivery and testing in urban areas.

These innovations converge on zero-emission, contactless delivery - reducing road congestion, lowering last-
mile costs (often 50%+ of total logistics expense), and enhancing accessibility in underserved areas.

Drones and robots evoke eagles - swift, precise, awe-inspiring messengers gliding over valleys of traffic and
terrain. They read the wind (real-time data from sensors, traffic APIs, weather feeds), adjust mid-flight or mid-
path, and deliver with unerring accuracy. No fatigue, no emissions from idling vans - just elegant, intelligent
flight or roll to the doorstep.

We predict that by the late 2020s and into 2030, scaling pilots and regulatory maturation could yield 20-30%
faster urban/suburban deliveries (often under 15-30 minutes for short distances) and cost reductions up to 28%
(or higher in high-density zones) through reduced labor, fuel, and failed attempts. Broader adoption in e-
commerce and grocery will drive 15-40% overall last-mile efficiency gains, with emissions cuts accelerating
sustainability goals. For leaders like Amazon and Wing, this becomes a competitive moat: predictable, eco-
friendly service that delights customers and reshapes expectations for immediacy.
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Procurement Systems: Sourcing Wisely — The Art of Wise Alliance

Procurement is the quiet art of forging wise alliances - selecting partners with foresight, rigor, and mutual
benefit. In a volatile world of supply disruptions, tariff shifts, sustainability mandates, and geopolitical risks,
this function evolves from transactional buying to strategic network-building. Al transforms it into a proactive
guardian: scouting resilient suppliers, assessing multifaceted risks, ensuring ethical and green compliance, and
enabling rapid diversification.

To understand what is happening in this space, look to:

e Unilever harnesses Scoutbee (now integrated into Coupa following the 2025 acquisition) for Al-
powered supplier discovery. The platform rapidly identifies and evaluates suppliers based on quality,
sustainability, risk profiles, location, and capabilities—acting like a tireless matchmaker that scans
global databases to forge enduring, resilient bonds. Shared with clients like Walmart, it delivers data-
driven recommendations, streamlining onboarding and enhancing visibility across tiers.

e Agentic Al emergence shifts procurement toward autonomy. Systems evaluate suppliers, monitor risks,
negotiate routine terms, and diversify sources with minimal human input—embedded in platforms for
end-to-end orchestration.

These tools reduce sourcing cycle times, mitigate single-source vulnerabilities, and align with ESG goals by
prioritizing sustainable partners.

Procurement Al agents are matchmakers of commerce - weaving intricate networks that withstand storms of
disruption. They read compatibility (quality, cost, ethics), anticipate conflicts (risk signals), and nurture long-
term unions, ensuring the chain thrives through uncertainty.

We predict that Agentic Al will manage routine sourcing decisions (supplier evaluation, RFx automation,
contract review) by 20262028, boosting resilience, cutting costs 10—20% through optimized selection, and
elevating procurement teams to strategic oversight. Gartner and industry forecasts highlight this as a core 2026
trend, with platforms enabling autonomous replenishment and risk mitigation.

Return Logistics: Closing the Loop — Echoes of Purchase

Returns are the lingering echoes of purchase - gracefully handled, they close the circle sustainably; mishandled,
they drain profits and erode trust. Reverse logistics—transport, inspection, refurbishment, recycling, or disposal
- now leverages Al to turn potential loss into recovered value, fraud detection, and circular economy gains.

Current return logistics modernizations include:

e Happy Returns (UPS) deploys Return Vision Al for fraud auditing. The tool flags high-risk returns (e.g.,
decoy items, mismatches) via image comparison against retailer catalogs, streamlining audits at hubs.
Piloted with Everlane, Revolve, and Under Armour in late 2025, it prevents average losses of $218 per
flagged item. Broader rollout planned for 2026 post-holiday peak, expanding to more retailers for rapid,
accurate verification.

e Automation extends to verification, sorting, refurbishment, and recycling - reducing manual labor while
boosting recovery rates for resale, parts harvesting, or materials.

Returns become a gentle recycling of product souls - Al breathes new purpose into items (resale, repair) rather
than consigning them to discard. It honors the original intent while minimizing waste.
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We predict that Al-driven verification and disposition could achieve 30-40% reductions in processing costs by
the late 2020s (through fraud prevention, faster audits, higher recovery), with broader reverse logistics
efficiencies of 20-50% in high-volume e-commerce. As adoption scales, returns shift from cost sink to value
stream.

Warehousing: The Heart of Storage — Pulsing with Precision

Warehouses beat as the rhythmic heart of the chain - receiving, storing, sorting, and dispatching with calm
efficiency. Automation infuses this space with intelligence: robots move shelves, pick items, and orchestrate
flows, creating safer, faster, more ergonomic environments.

Some current heartbeats of warehousing innovation include:

e Amazon scales beyond 1 million robots (as of 2026), with systems like Sequoia (75% faster shelving),
Sparrow (diverse picking), and Vulcan (shelf access). This drives end-to-end automation, reducing
worker travel and boosting throughput while aiming for 75% operational automation long-term.

e Symbotic powers high-throughput distribution centers for Walmart and Target with Al-orchestrated
robotic fleets - handling storage, retrieval, and sequencing at scale. Recent Walmart agreements
(acquisition of its robotics business, 2025) extend to accelerated pickup/delivery centers, promising
massive efficiency.

Warehouses become calm, ever-attentive minds - robots as neural pathways, Al as cognition - processing vast
inputs with precision, eliminating chaos, and pulsing with purposeful rhythm.

We predict fully automated sites could see 35-50% productivity boosts by the early 2030s, with safer
conditions (reduced lifting, walking), lower errors, and higher throughput - driving competitive edges in
fulfillment speed and cost.

Other Technologies: Emerging Horizons

Beyond the foundational pillars and core operational domains lie the emerging horizons - technologies that
shimmer on the edge of adoption yet already illuminate paths to profound transformation. These innovations do
not merely supplement supply chains; they reimagine them as living, adaptive organisms: localized yet global,
frugal yet abundant, resilient yet regenerative. Like distant constellations guiding ancient navigators, they
promise to redraw the maps of production, training, and stewardship in the decade ahead.

3D Printing: Crafting on Demand — The Alchemist's Forge

3D printing, or additive manufacturing, stands as modern alchemy: conjuring precise components from
digital blueprints and raw powders or filaments, layer by layer, with minimal waste and near-infinite
flexibility. No longer confined to prototypes or trinkets, it reshapes supply chains by collapsing distance,
dissolving inventory bloat, and turning scarcity into on-demand abundance.

Real-world enchantments unfold across industries:

e Vestas, the Danish wind-energy titan, has industrialized additive manufacturing through its
Digital Forge program (launched in 2021 and scaling through 2025-2026). Connected networks
of 3D printers at over 15 global sites produce spare parts, jigs, fixtures, and tooling on demand -
eliminating long-lead-time sourcing from distant suppliers. This supports Vestas' ambitious net-
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zero goals (decarbonization by 2030, zero-waste turbines by 2040), enabling rapid repairs in
remote wind farms and slashing downtime.

e Anglo American, a global mining leader, partners with the South African CSIR and Ivaldi
Group to digitize and locally 3D-print spare parts such as pump impellers, shaft sleeves, and rock
drill bits. By distributing digital designs rather than physical inventory, the company boosts
supply chain efficiency, empowers local businesses in South Africa, and reduces reliance on
global logistics - critical in volatile mining environments.

e Broader trends (as seen in 2025-2026 reports from Markforged, AMFG, and others) show
aerospace, defense, and energy sectors embracing metal additive manufacturing for on-site
production, with digital inventories replacing warehouses and localized "AM farms" emerging
for resilience.

These printers are true alchemists - transmuting code and material into tangible reality, turning the
leaden weight of global shipping into the gold of immediacy.

We predict that as reshoring and regionalized manufacturing accelerate (driven by geopolitical risks and
sustainability mandates), 3D printing could deliver transport cost savings of up to 85% in targeted
applications (per MIT studies and ongoing validations), alongside inventory reductions of 17% and
overall supply chain savings approaching 70% in low-volume, high-variety scenarios. By the early
2030s, it may become standard for spare parts sustainment in defense, energy, and heavy industry.

AR/VR: Virtual Visions — Dream Weavers of Skill and Precision

Augmented Reality (AR) and Virtual Reality (VR) weave digital overlays and immersive simulations
into the fabric of daily work, turning abstract training into lived experience and error-prone tasks into
guided mastery. They bridge the gap between human intuition and machine precision, elevating workers
without replacing them.

[lluminating implementations include:

e DHL pioneered "vision picking” with AR smart glasses (piloted in 2015 and scaled globally by
2025). Workers receive real-time visual cues - exact bin locations, quantities, optimal routes -
directly in their field of view. Results include a consistent 15-25% increase in picking efficiency,
up to 50% reduction in onboarding/training time, and significant error reductions (often 15-40%
in warehouse studies). The technology refreshes skills for veterans and accelerates proficiency
for newcomers across distributed warehouses.

e Walmart deploys VR immersive learning (since 2017, expanded nationwide with Oculus
headsets by the late 2010s and refined through 2025). Associates train in hyper-realistic
scenarios: Black Friday crowds, emergency procedures, customer empathy, new tech like Pickup
Towers - before real-world exposure. This boosts soft skills (empathy, inclusion), compliance,
and tech adoption while reducing risks in high-volume retail environments.

e Broader applications (per PwC, IBM, and industry pilots) show AR/VR improving warehouse
productivity by 32% on average, cutting task completion time by 46%, and slashing picking
errors dramatically.
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AR and VR are industrial dream weavers - spinning virtual tapestries that overlay the real world or
immerse entirely within it, allowing workers to rehearse mastery in safety before stepping onto the stage
of reality.

We predict that by the late 2020s, AR-guided picking and VR training could become standard in
logistics and warehousing, yielding 25-40% reductions in errors and training time, alongside 15-32%
productivity gains - freeing human talent for higher-value judgment and innovation.

Sustainable Technologies: Greening the Chain — Earth's Stewards Reborn

Sustainability is no longer a footnote but the verdant path forward - a regenerative force that heals rather
than depletes. Advanced tools now align efficiency with planetary boundaries, turning emissions
reduction and resource stewardship into core business imperatives.

Current pioneering green journeys include:

e Unilever deploys Al-enabled "smart freezers" (over 100,000 units by 2025, targeting 350,000)
with image recognition to monitor stock, weather patterns, and demand in real time. This
optimizes ice-cream replenishment, slashes waste in cold chains, boosts sales (8-30% in tested
markets), and supports ambitious goals: 30% virgin plastic reduction by 2026, 100%
reusable/recyclable packaging by 2030-2035, and deep Scope 3 emissions cuts via Al
forecasting and climate modeling.

e Walmart harnesses Al route optimization, trailer-packing algorithms, and green logistics
partnerships to eliminate redundant miles, reduce fuel use, and collaborate on Scope 3 reductions
(e.g., with Unilever on greenhouse gas targets). Broader initiatives include EV fleets,
regenerative sourcing, and innovations from Open Call 2025 to strengthen U.S. supply chains
sustainably.

e Industry momentum (McKinsey, Reuters, and corporate reports) shows green logistics demand
nearing $50 billion in 2025, with Al, IoT, and cloud platforms enabling real-time visibility,
waste minimization, and net-zero alignment.

These technologies revive humanity as earth's stewards - tending the global garden with data-driven
care, ensuring abundance flows without exhausting the soil.

We predict that leaders who adopt integrated sustainable tech could achieve net-zero operations or
value-chain targets by 2050 (or earlier in select scopes), with measurable gains like 20—40%
waste/emissions cuts in targeted areas. For frontrunners like Unilever and Walmart, Al-orchestrated
chains will not only comply with regulations but unlock competitive advantage through resilience,
consumer trust, and cost efficiencies.

These emerging horizons remind us that the future supply chain is not a cold machine but a vibrant ecosystem -
where innovation serves humanity and the planet in equal measures. As they mature, they invite every
participant to become both creator and caretaker in the grand renewal ahead.
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Epilogue: Echoes of Transformation — The Human Symphony Amidst the Machines
As supply chains evolve into adaptive ecosystems, technologies herald prosperity. Yet, skills gaps persist.

In the twilight of this technological odyssey, let us pause to envision the lives reshaped, the rhythms altered, for
those who dwell at the heart of these global supply chains: the customers awaiting their products, and the
suppliers weaving the threads of provisioning those products. No longer mere cogs in a vast, impersonal
machine, customers will awaken to a world where packages arrive not by chance but by plan, tailored like a
bespoke suit to their hyper-personalized needs - drones whispering through skies to deliver sustenance before
hunger stirs, or 3D printers humming in local hubs to craft heirlooms from digital dreams. Customers’ days,
once punctuated by incessant delays and disappointments, will flow with the grace of a river unblocked,
fostering trust in a marketplace that anticipates needs like an old friend reading unspoken thoughts. Suppliers,
those unsung artisans of abundance, will dance in a ballet of collaboration, their ledgers linked by blockchain's
unbreakable bonds, their forecasts sharpened by Al's keen eye, allowing them to pivot like leaves in a gentle
breeze rather than shatter in storms. Business, once a battlefield of uncertainties, becomes a garden of shared
insights, where partnerships bloom across oceans, yielding harvests of efficiency and equity.

Yet, in this grand tapestry, the threads of humanity remain the most vibrant. These technologies - Al's whisper,
IoT's pulse, robotics' embrace - are not usurpers of the throne but loyal squires, designed to amplify the human
spirit rather than eclipse it. They lift the veil of tedium, freeing minds from the drudgery of rote tasks to soar
toward realms of strategy, innovation, and empathy. Picture the warehouse worker, once burdened by endless
aisles, now a conductor guiding autonomous fleets with a touch, their intuition honed to orchestrate symphonies
of movement; or the planner, liberated from spreadsheets' shackles, dreaming up resilient futures like a poet
composing verses against chaos. These tools extend our reach, much as the telescope unveiled distant stars,
empowering us to see farther, act wiser, and create unbound potential.

To embrace this amplification, however, demands a renaissance of learning, a collective awakening to reskill
and upskill the guardians of these chains. The World Economic Forum foretells that by 2026 (NOW!), half of
all employees will require reskilling amid the tide of innovative technologies, urging organizations to weave
lifelong learning into their very ethos. In the logistics realm, where 60% of roles stand poised for transformation
by Al a Randstad study laments that only 28% of workers access training, calling for employers to bridge this
chasm and nurture blue-collar talent for a digital dawn. Echoing this, MIT's insights on transportation workers
reveal that 1.1 million may feel Al's touch, advocating additional training to keep lower-skilled hands
competitive and transitional. The Brookings Institution, while noting mixed efficacy in past retraining efforts,
underscores the need for evidence-based programs to navigate Al's dual blade of automation and augmentation.
And from the Association for Supply Chain Management, a beacon of hope: Al not only preserves but elevates
careers, birthing roles of deeper meaning, provided we invest in upskilling certificates and pathways.

As we stand on this horizon, let retraining be the bridge to amplified horizons, where humans and machines
compose not a dirge of displacement, but an anthem of shared ascent.

Page 12 of 14
Navigating the Global Horizon
Technologies Forging the Future of Global Supply Chains
Copyright © GDI Consulting & Training Company, 2026



About Alan G. Dunn

Alan G. Dunn is currently President of GDI Consulting & Training Company and founder of the
Manufacturing Executive Institute (MEI). He is also the creator and lead-instructor of the 18-month Next
Generation Global Supply Chain Leadership Development Program at the California Institute of
Technology’s (Caltech) Center for Technology & Management Education (CTME), where he has taught
since 1984. Mr. Dunn also serves on the University of California at Riverside’s (UCR) Advisory Board for
Transformative Leadership in Disruptive Times.

Previously, Mr. Dunn was a Vice President at Gemini Management Consulting (now Capgemini) and a
Partner at Coopers & Lybrand (now PwC). In both positions, he led large technical manufacturing teams
through innovative productivity enhancement projects. Mr. Dunn has participated in >188 significant
manufacturing and distribution projects inside >118 companies. He has worked in 24 countries and across
most manufacturing sectors. Mr. Dunn has delivered >800 discrete training sessions throughout his career.

Mr. Dunn specializes in supply chain management, strategic planning, manufacturing management,
operations management, leadership development, cost management, and business finance. He is curious
and passionate about everything in the manufacturing and distribution industries. This curiosity and
passion have led him to lead 6 significant supply chain research projects, author >70 published articles,
create >15 significant consulting methodologies and develop >100 training courses for professionals in the
manufacturing & distribution industries. It is Alan’s depth and breadth in the global supply chain body-of-
knowledge that provides him with an ability to assemble and lead highly capable teams to solve problems
thought to be unsolvable.

Over his 40-year career in global supply chain consulting, Mr. Dunn has served on the Boards of Directors of numerous public, private and
non-profit companies. He is the recipient of the National Association of Corporate Directors (NACD) prestigious “Director of the Year”
award in 2007.

Alan is a career-long volunteer for the Association of Supply Chain Management (ASCM), having served as the President of the Orange
County Chapter in 1984 and Chairman of ASCM in 2015. He was inducted into the “ASCM New England Supply Chain Conference Hall of
Fame” in 2022. Mr. Dunn has spoken to nearly all the APICS/ASCM chapters and at the ASCM international Conference >20 times.

Mr. Dunn has a degree in business management from California State University, Fullerton, where he occasionally lectures in the business
school.

About GDI Consulting & Training Company

GDI Consulting & Training (GDI) provides practical solutions to complex business and managerial problems in manufacturing and
related industries. Our firm has successfully assisted clients around the world for more than 40 years, having performed more than 188
projects in over 118 companies in 24 countries. GDI applies specialized and common-sense solutions... not overly intellectualized
approaches... too numerous types of challenging client problems in manufacturing and distribution industries, including:

Complex Problem Solving Core Business Process Re-Engineering

Factory & Distribution Facilities Layout & Design Enterprise Performance Metrics & Compensation Systems
Cost Management Systems Organization Design & Improvement

Operational Due Diligence Business Strategy Formulation

Quality Management Systems Design & Implementations IT Data Integrity & Reliability Improvements

Factory & Distribution IT Systems Design & Implementation Process Flow Design & Implementation

Page 13 of 14
Navigating the Global Horizon
Technologies Forging the Future of Global Supply Chains
Copyright © GDI Consulting & Training Company, 2026



ONE Company — SIX Solutions

GDI $uppller Assessment Practice

ial Risks  Critical Risks Moderate Risks ~ Manageable Risks Minor Risks

GDI Talent Acquisition

Practice

G D I Specify | Source | Evaluate | Profile | Engage | Onboard
Consulting & Training GDI Owner & Investor

Making Breakthrough Changes at Breakneck Speed! Services Practice

Governance | Ops Due-Diligence | Valuation Enhancement

r‘ MANUFACTURING
— EXECUTIVE INSTITUTE

lwww.mfgexecutive.com

RADIO ME,

We can bring numerous professional services to our manufacturing

and distribution clients... all focused on improving the trajectory of
people & enterprise performance.

Page 14 of 14
Navigating the Global Horizon
Technologies Forging the Future of Global Supply Chains
Copyright © GDI Consulting & Training Company, 2026



