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)
T h e Exe C u t I o n The global supply chain has undergone a permanent and
° structural transformation. The confluence of a decade's worth
® of e-commerce adoption compressed into a few short years,
Revo lu t I O n ) coupled with profound shifts in consumer behavior and
inventory strategies, has rendered traditional transportation
models inadequate.

. ° The historical focus on predictable, large-volume freight movements has
HO W Rea[- T m e TM S IS been irrevocably replaced by a high-velocity, high-complexity paradigm
defined by smaller, more frequent, and more visible shipments.
L] L]
Masterlng th e ‘ O ’ ' ' [eXI ty This new landscape has created an urgent and undeniable need for a new

class of technology—one that shifts the center of gravity from long-range
strategic planning to agile, real-time tactical execution. Understanding the

Of Mo dern Comm erce forces driving this change is the first step for any organization seeking to

build a resilient and competitive logistics operation for the coming decade.

1: The New Logistics Imperative: Navigating the Post-Pandemic Commerce Landscape

L 4 1
1.1 The E-commerce Multiplier Effect /

The COVID-19 pandemic acted as a powerful accelerant, not a temporary catalyst, for the
adoption of e-commerce. While online retail was on a steady growth trajectory, the

lockdowns of 2020 forced a global paradigm shift, acclimatizing a massive new cohort of

consumers to the convenience of digital purchasing and fundamentally altering the DNA of ¢y e@
retail. The numbers document a structural, not cyclical, change. In the United States, e-

commerce sales surged by an unprecedented 43% in 2020, climbing from $571.2 billion in

2019 to $815.4 billion in a single year. While a partial return to in-store shopping caused a
slight dip immediately following the easing of restrictions, the long-term trendline remains

c E-commerce Model Penetration
steep and positive. Projections indicate that the global share of e-commerce within total anc : Surge Inversion

retail sales will grow from 16% in 2021 to 22% by 2025.

This growth is not merely a channel shift; it represents a fundamental re-architecting of the flow of goods. The traditional retail model was built on a
foundation of predictable, consolidated shipments: full truckloads (TL) moving from a manufacturer's distribution center (DC) to a retailer's DC, and
then again from the retailer's DC to a small number of physical stores. E-commerce inverts this model. It replaces a few large, predictable shipments
with thousands, or even millions, of small, unpredictable, and geographically dispersed shipments. This is the e-commerce multiplier effect: a single
pallet of goods that once represented one TL movement to one retail DC now represents hundreds of individual parcel or Less-Than-Truckload (LTL)
shipments destined for individual consumer doorsteps.

The penetration of this model into the consumer psyche is nearly complete. In the U.S., the e-commerce penetration rate—the percentage of
internet users who make purchases online—is forecast to reach an impressive 85.61% by 2025. Concurrently, the share of e-commerce as a
percentage of total retail sales continues to climb, reaching 16.3% in the second quarter of 2025. This sustained growth has created a new baseline
for shipment volume and complexity that legacy systems, designed for the old world of bulk freight, are ill-equipped to handle. The operational
challenge is no longer about managing a fleet of trucks; it is about orchestrating a massive, decentralized network of individual deliveries.




Challenges of Fractional Purchasing in Logistics

1.2 The Rise of Fractional Purchasing

Flowing directly from the convenience and accessibility of e-commerce is the trend of
"fractional purchasing." This phenomenon describes the shift away from bulk buying toward
smaller, more frequent, on-demand orders. For consumers, it means ordering a single item
when the need arises rather than waiting to consolidate a larger shopping list. For businesses,
it is the operational manifestation of just-in-time inventory strategies, where components or

finished goods are ordered in smaller batches to minimize carrying costs and improve cash
flow. In both B2C and B2B contexts, the outcome is the same: a fragmentation of order size
and an explosion in order frequency.

This fragmentation has a direct and severe impact on transportation complexity and cost.
Managing a high volume of small shipments is exponentially more difficult and expensive
than managing a few large ones. Each fractional order becomes its own discrete shipment,
requiring an independent process for rate shopping, carrier booking, label generation, in-
transit tracking, proof of delivery, and invoice settlement. This operational burden multiplies

administrative overhead and creates immense pressure on logistics teams.

Flowing directly from the convenience and accessibility of e-commerce is the trend of "fractional purchasing." This phenomenon describes the shift
away from bulk buying toward smaller, more frequent, on-demand orders. For consumers, it means ordering a single item when the need arises
rather than waiting to consolidate a larger shopping list. For businesses, it is the operational manifestation of just-in-time inventory strategies,
where components or finished goods are ordered in smaller batches to minimize carrying costs and improve cash flow. In both B2C and B2B
contexts, the outcome is the same: a fragmentation of order size and an explosion in order frequency.

This fragmentation has a direct and severe impact on transportation complexity and cost. Managing a high volume of small shipments is
exponentially more difficult and expensive than managing a few large ones. Each fractional order becomes its own discrete shipment, requiring an
independent process for rate shopping, carrier booking, label generation, in-transit tracking, proof of delivery, and invoice settlement. This
operational burden multiplies administrative overhead and creates immense pressure on logistics teams.

The financial implications are stark. The Council of Supply Chain Management Professionals (CSCMP) in its 2025 "State of Logistics Report" noted
that total U.S. business logistics costs have swelled to $2.6 trillion, a figure that represents a staggering 8.7% of the nation's Gross Domestic
Product (GDP). This immense cost pressure is a direct result of the inefficiencies inherent in managing a fragmented supply chain. Fractional
purchasing makes it significantly harder to achieve load consolidation, pushing more freight into the more expensive LTL and parcel networks. It
also increases reliance on the volatile spot market for capacity, where rates can fluctuate dramatically based on real-time supply and demand,
making transportation budgets difficult to forecast and control.

The connection between these market forces and the need for a new technology paradigm is direct and causal. The widespread adoption of e-
commerce has empowered and normalized the behavior of fractional purchasing. This behavior, in turn, has led to a dramatic increase in the volume
of smaller, individual shipments. The logistical challenge of managing this high-volume, high-fragmentation environment has overwhelmed
traditional planning-focused systems. Therefore, the emergence of an execution-focused Transportation Management System (TMS) is not an
arbitrary developme
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1.3 Post-Pandemic Whiplash: A New Baseline for Consumer Shifting Focus to Reliable Delivery

Expectations Real-Time

Accurate ETAs Tracking

The pandemic did more than just increase online sales; it fundamentally rewired consumer
expectations for the delivery experience. In the early stages of the crisis, the primary concern :
Proactive Execute for
was speed, with consumers willing to pay a premium for the fastest possible delivery. Managoment Reliability Carrier
However, as the market has stabilized, a more nuanced and demanding set of expectations =

has emerged, creating a new competitive baseline for shippers.

Recent analysis reveals a significant shift in consumer priorities. A 2024 McKinsey survey

found that cost has supplanted speed as the single most important factor in the delivery

. Unreliable Reliable
experience. Delivery Delivery

More than 90% of consumers report they are likely to abandon an online shopping cart if they encounter high shipping costs. Speed, which ranked
as the top priority in 2022, has fallen to fifth place, trailing cost, transparency, flexibility, and ease of returns. This indicates that the market has
moved beyond the "get it here tomorrow at any cost" mentality. The data shows that over 80% of consumers will still purchase an item even if
delivery takes four to seven days, provided that the delivery is free.

While the tolerance for longer transit times has increased, the tolerance for unreliability has vanished. The same McKinsey survey found that
consumers now value on-time reliability more than raw speed. They would rather accept a longer, but guaranteed, delivery window than a faster,
but unpredictable, one. This is complemented by a non-negotiable demand for end-to-end visibility. Modern consumers expect to be kept informed
throughout the delivery process. Research shows that 83% of consumers demand an accurate estimated time of arrival (ETA), 51% want the ability
to track their order's status in real-time, and an overwhelming 93% expect to receive proactive and regular updates on their shipment's progress.

This evolution in consumer psychology presents a profound strategic opportunity for shippers. The decreased emphasis on absolute speed allows
companies to move away from expensive, carbon-intensive expedited air and next-day ground services. Instead, they can strategically shift volume
to more economical and sustainable modes of transport, such as consolidated ground shipping. However, this strategy is only viable if the company
can execute with near-perfect reliability. The promise of a "free, 5-day delivery" must be met with absolute certainty. This places immense pressure
on the execution phase of logistics. A system is required that can not only select the most cost-effective carrier but also provide precise, real-time
tracking, generate predictive and accurate ETAs, and manage in-transit exceptions proactively to protect the promised delivery date. The strategic
focus for transportation technology must therefore shift from planning for speed to executing for reliability.

2: Redefining the TMS: From Strategic Planner to Tactical Executor

The term "Transportation Management System" has historically encompassed a broad range of functionalities, often leading to confusion in
the marketplace. For decades, the primary value of a TMS was rooted in its ability to perform complex, long-range planning. However, the
market pressures detailed in the previous section have catalyzed the emergence of a new, more focused category of TMS—one that
prioritizes real-time, tactical execution over strategic optimization. Recognizing the distinction between these two paradigms is critical for
any business leader seeking to align their technology stack with the demands of modern commerce.
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2.1 The Traditional TMS Paradigm

Historically, the TMS was conceived and deployed as a strategic planning engine. Its core purpose was to help large enterprises optimize their
transportation networks over medium to long-term horizons. The value proposition was centered on activities that occurred well before a shipment
was ever tendered. These included annual carrier procurement cycles through Request for Proposal (RFP) management, complex contract
negotiation and rate management, and strategic network design to determine the optimal placement of facilities and flow of goods.

The primary operational function of a traditional TMS was route and load optimization. Using static data—such as historical shipping volumes, fixed
carrier rates from annual contracts, and predefined transit times—these systems would build optimal multi-stop truckloads and plan routes to
minimize miles traveled. Execution was often a relatively simple, secondary feature. It typically involved an electronic data interchange (EDI)
message to tender a pre-planned load to a contracted carrier based on a static routing guide. The system was designed for a world of predictability
and stability, where the primary goal was to lock in the lowest possible contract rates once a year and then execute against that plan with minimal
deviation.

2.2 The Emergence of the Execution-Only TMS (or TES)

The volatility and fragmentation of the modern logistics landscape have exposed the limitations of this planning-centric model. In response, the
market has seen the rise of the "execution-only" TMS. This new category of software is not a replacement for strategic planning tools but rather a
distinct solution designed to manage the chaotic, real-time lifecycle of a shipment from the moment an order is ready to leave the warehouse until it
is delivered to the end customer.

This shift has been formally recognized by leading industry analysts. ARC Advisory Group, for instance, has begun to track this segment under the
name Transportation Execution Systems (TES), acknowledging that execution has fundamentally "moved from back-office support to the operating
core of logistics". ATES is, in essence, a dynamic control tower for freight in motion. Its focus is not on the past (historical data) or the distant future
(annual plans) but on the immediate "here and now." Its core functions are transactional and time-sensitive: dynamic carrier selection based on real-
time rates and capacity, automated tendering across multiple modes, live shipment tracking and visibility, proactive exception management to
handle in-transit delays, and streamlined freight audit and payment.

The concept is directly analogous to the "execution-only" brokerage model in the financial industry. In this model, the service is restricted to the
highly efficient, low-cost execution of trade orders, without providing investment advice or long-term financial planning. Similarly, a TES provides
the tools to execute a shipment in the most efficient and cost-effective manner at the moment it is required, without being encumbered by the

complexities of long-range network strategy.

2.3 Key Differentiators: A Comparative Analysis

To fully grasp the strategic implications of this market evolution, it is useful to directly compare the traditional and execution-focused TMS
paradigms across several key dimensions. The following table provides an at-a-glance summary that clarifies the distinct roles and value
propositions of each system, helping business leaders to identify specific gaps in their current technology capabilities. It shifts the internal
conversation from a generic "Do we need a better TMS?" to a more precise "Do we have a deficiency in our real-time execution capabilities
that a TES is designed to solve?”
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Table 1: Traditional TMS vs. Execution-Only TMS (TES)

[Feature Traditional TMS Execution-Only TMS (TES)
Primary Focus Strategic Planning & Tactical Execution & Real-Time
Optimization (Network Design, [Control (Tendering, Tracking,
Procurement, Route Planning) [Exception Management)
Core Functionality RFP management, long-term [Real-time rate shopping, spot
contract rating, static route bidding, dynamic carrier
guides, load consolidation selection, live tracking,
automated alerts

Data Latency Batch-oriented; relies on Real-time; consumes live data
historical data and static rate  [from APls, loT, and carrier
tables networks

Implementation Time 3-6+ months for complex Weeks to 1-2 months; often
networks cloud-native with pre-built
integrations

Ideal User Profile Central planning teams, Operations managers,
procurement managers, dispatchers, customer service
network strategists teams, control tower analysts

This comparison makes it clear that these are not merely two flavors of the same software but distinct tools designed for different purposes. While a
traditional TMS excels at answering the question, "What is the most efficient way to design our network over the next year?", an execution-only TMS
is built to answer the question, "What is the absolute best way to ship this specific package, right now?" For companies grappling with the daily

pressures of e-commerce fulfillment, the latter question has become the more urgent and critical one to answer.

3: Top 5 Technology Trends Driving Transportation Execution

The ascent of the execution-only TMS is not an isolated phenomenon within the logistics industry. Rather, it is the direct application of broader, more
powerful technology megatrends that are reshaping the entire supply chain landscape. Authoritative research from institutions like Gartner and ARC
Advisory Group has identified several key technological shifts that are enabling a new level of intelligence, speed, and connectivity in logistics. The
execution-focused TMS stands at the confluence of these trends, harnessing them to solve the specific challenges of modern commerce.

3.1 Trend 1: Hyper-Automation and Agentic Al

Gartner has identified a clear trajectory toward "Autonomous Operations" and the rise of "Agentic Al" in the supply chain. This refers to intelligent
systems that can move beyond simple automation to autonomously source data, recognize patterns, and execute complex decisions—such as optimizing
routes or selecting suppliers—without direct human intervention. This vision aligns perfectly with ARC's analysis that leading Transportation Execution
Systems are defined by their use of embedded intelligence to dynamically select carriers, predict disruptions, and automate responses.

Within an execution TMS, this trend manifests as a suite of powerful, Al-driven capabilities. The system moves beyond basic rate shopping, which simply
compares a list of pre-loaded prices. Instead, it performs "intelligent rate optimization," a process where machine learning algorithms analyze a multitude
of real-time variables—including carrier capacity, historical performance on a specific lane, current fuel surcharges, and potential for consolidation—to
identify the truly optimal shipping solution that balances cost and service. This Al engine can automate the entire tendering process, from executing
complex waterfall tenders across contracted carriers to initiating and managing spot market bids for last-minute shipments. Furthermore, it can use
predictive analytics to identify potential exceptions, such as a shipment that is trending late, and trigger automated alerts or even re-routing actions

before the disruption impacts the customer.
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3.2 Trend 2: The Ubiquity of Real-Time Visibility

Across countless industry surveys, real-time visibility consistently ranks as the top priority for logistics and supply chain managers. The fundamental
goal is to have a single, accurate, and up-to-the-minute view of every shipment in the network—its precise geographic location, its current status
(e.g., in-transit, at customs, out for delivery), and its condition. This capability is no longer considered a premium feature but a foundational
requirement for any modern logistics operation.

Execution platforms are architected around a core of real-time visibility. They act as data aggregation hubs, ingesting a continuous stream of
information from a diverse ecosystem of sources: direct Application Programming Interface (API) connections with carrier systems, traditional EDI
messages, Internet of Things (loT) sensors on assets and cargo, and GPS data from driver mobile applications. This torrent of data is normalized and
presented in a centralized "control tower" interface. This unified view allows operations managers to monitor all shipments, regardless of carrier or
mode, from a single screen. This capability is what enables companies to meet the non-negotiable consumer demand for proactive communication

and accurate, predictive ETAs, transforming customer service from a reactive, problem-solving function to a proactive, information-providing one.

3.4 Trend 4: Data-Driven Resilience and Agility

he underlying technology infrastructure of supply chain software is undergoing a revolution. ARC Advisory Group highlights a "significant shift towards
Software-as-a-Service (SaaS)" models within the TMS market, noting that vendors who have "fully embraced SaaS are growing substantially faster" than
those still reliant on legacy, on-premise solutions.

Execution-only TMS platforms are almost exclusively born in the cloud. This cloud-native, API-first architecture is not an incidental feature; it is a critical
enabler of their core value proposition. First, the cloud provides the massive scalability required to process the high transaction volumes characteristic of
e-commerce without significant capital investment in hardware. Second, an API-first design philosophy means the system is built from the ground up to
communicate with other software. This facilitates the seamless and rapid integration with the vast and ever-changing ecosystem of partners in a modern
supply chain, including carriers, third-party logistics (3PL) providers, Warehouse Management Systems (WMS), Enterprise Resource Planning (ERP) systems,
and online marketplaces. Finally, the SaaS model dramatically accelerates the speed of deployment and time-to-value, eliminating the lengthy and costly
implementation cycles associated with on-premise software.

3.5 Trend 5: Sustainability as a Core Metric

Sustainability has evolved from a corporate social responsibility initiative to a core business metric with tangible financial and operational implications.
This is reflected in transportation trends, where ship operators are increasingly using Al for voyage optimization to reduce fuel consumption and
emissions, and where sustainability has become a key driver for investment in process automation technologies.

An execution TMS provides a direct and measurable contribution to an organization's Environmental, Social, and Governance (ESG) goals. Its route
optimization algorithms can be configured to prioritize not just the cheapest or fastest route, but also the most fuel-efficient one, actively minimizing
mileage and avoiding traffic congestion to reduce the carbon footprint of each shipment. The system's load planning and consolidation features are
critical for maximizing vehicle capacity utilization, which directly reduces the number of trucks on the road and helps eliminate wasteful "empty miles".
Crucially, the TMS becomes the central repository of transportation data, making it the ideal system to measure, manage, and report on the carbon
emissions associated with a company's logistics activities, a capability that is becoming a regulatory requirement in many jurisdictions.

The interplay between these technology trends and the capabilities of an execution TMS creates a virtuous cycle of value. The following table synthesizes
this relationship, connecting each abstract industry trend to a concrete software feature and, most importantly, to the tangible business outcome it
produces. This framework provides the clear, results-oriented business case that leadership requires to justify investment in new transportation
technology.
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Table 2: Impact of Top 5 Technology Trends on Transportation Execution

Technology Trend Core TMS Application/Feature |[Resulting Business Benefit
(Gartner/ARC)
1. Hyper-Automation & Automated, multi-factor carrier [Reduced freight spend by
Agentic Al selection; predictive exception [5-10%; lower administrative
alerts; dynamic tendering overhead; proactive disruption
waterfalls management
2. Real-Time Visibility IAPI/loT data aggregation; Improved on-time performance;
unified tracking portal across allreduced customer service
modes/carriers; predictive ETAsinquiries ("where is my

rder?"); enhanced customer

satisfaction

3. Cloud-Native/API-First SaaS deployment model; Faster time-to-value; lower IT
pre-built carrier and system overhead; increased network
integrations; rapid onboarding lﬂexibility and scalability
of new partners
4. Data-Driven Resilience Real-time KP| dashboards; More agile response to
carrier score-carding; disruptions; data-backed carrier,
performance analytics by lane |negotiations; continuous
and mode network improvement
5. Sustainability as a Metric |Route optimization for fuel Reduced fuel costs;
efficiency; load consolidation to |measurable progress toward
reduce empty miles; carbon ESG goals; enhanced brand
emission tracking reputation

4: Orchestrating the Modern Distribution Network

The modern distribution network is a complex, hybrid ecosystem. Gone are the days of a simple, vertically integrated supply chain. Today's leading
companies orchestrate a dynamic network of in-house assets, third-party partners, and advanced technologies. In this environment, the execution-focused
TMS serves as the central nervous system, providing the connectivity and real-time intelligence required to manage this complexity. Its role is not just to
manage transportation but to synchronize the intricate handoffs between different partners and systems, most critically between the warehouse and the

carrier.

4.1 Managing the Hybrid Model: Blending In-House and 3PL/4PL Assets

It is now rare for a company to manage its entire supply chain using only its own assets. The prevailing strategy is a "blended" or "hybrid" model that
combines the control of an in-house operation with the flexibility and expertise of outsourced partners. This often involves using a network of Third-Party
Logistics (3PL) providers for specific functions like warehousing, e-commerce fulfillment, or specialized transportation, while engaging a Fourth-Party
Logistics (4PL) provider to act as a strategic integrator, managing the overall supply chain and coordinating the various 3PLs. The growth of this model is
evidenced by the robust expansion of the 3PL market, which in the United States alone is projected to reach $217.62 billion in 2025, driven by the strategic
imperative for businesses to outsource non-core functions to reduce costs and improve focus.

An execution TMS is the essential technological backbone for managing this hybrid network. It functions as a single, unified platform for communication
and control across all logistics partners, breaking down the silos that naturally form between a company's internal operations and its various external
providers. Through this central hub, a company can enforce its standardized business rules and routing guides across its entire 3PL network, ensuring that
all partners adhere to the same cost and service level requirements. The TMS provides a consolidated view of all inventory in transit, whether it is moving
from an in-house DC or a 3PL fulfillment center, giving the company a single source of truth for tracking and customer updates. Furthermore, a modern,
multi-tenant TMS is designed to support multi-client operations, allowing a company to segregate data, workflows, and billing rules for different business

units, brands, or 3PL partners operating on its behalf, ensuring data security and operational clarity.
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4.2 The WMS-TMS Symbiosis: The Critical Handshake

Within this complex network, the single most critical point of integration is the "handshake" between the Warehouse Management System (WMS) and the
Transportation Management System (TMS). The WMS governs everything that happens inside the four walls of the distribution center—receiving,
putaway, inventory management, picking, and packing. The TMS governs everything that happens outside those walls—carrier selection, tendering, and in-
transit management. Without a seamless, automated connection between these two systems, the entire fulfillment process is fraught with inefficiency,
delay, and cost.

The problem of disconnected silos is a common and costly one. In a non-integrated environment, the WMS and TMS operate as independent systems with
manual, asynchronous communication. The warehouse team may know that an order has been picked, packed, and is sitting on the dock ready for
shipment, but the transportation team, and by extension the TMS, remains unaware. Conversely, the transportation team might use the TMS to book a
truck for a 2:00 PM pickup, but if the warehouse team has not yet completed picking the order, the truck arrives to an empty dock. This disconnect leads
directly to operational chaos: severe dock congestion, frustrated truck drivers, costly detention and demurrage fees for making carriers wait, and,
ultimately, missed departure times and delayed customer deliveries.

A seamless WMS-TMS integration, typically achieved through modern APIs or traditional EDI, transforms this disjointed process into a streamlined, event-

driven workflow. The sequence becomes automated and synchronized:

1.An order is received and processed within the WMS. The system directs the picking and packing of the goods.
2.0nce the final item is packed and the order is physically ready for shipment, the WMS updates the order status to "Ready to Ship."
3.This status change acts as a digital trigger, initiating an automatic and instantaneous data transfer to the TMS.
4.Receiving this trigger, the TMS immediately executes its core real-time functions: it performs multi-carrier rate shopping, applies business rules to
select the optimal carrier and service level, and electronically tenders the shipment to that carrier.
5.The TMS then transmits the selected carrier information, the bill of lading, and a carrier-compliant shipping label back to the WMS.
6.This information is received by the warehouse team on their handheld scanners or shipping station terminals, allowing them to apply the correct label
to the correct pallet or parcel and stage it for the correct carrier.
This integrated workflow ensures that transportation is arranged only for orders that are physically ready to be loaded, and that the warehouse team has
all the necessary information and documentation to ensure a smooth and rapid handoff to the carrier. It synchronizes the physical world of the warehouse
with the digital world of transportation planning, eliminating the friction and delay that plague disconnected operations.

4.3 Case Studies in Integration: Unlocking Value

The transformative power of this integration is evident in real-world applications. Consider the case of a global leader in agricultural science solutions. The
company was struggling with a fragmented technology landscape, using multiple, disparate systems across its global operations. This resulted in a severe
lack of supply chain visibility, inconsistent transportation processes, and an inability to track orders effectively. By implementing a unified Blue Yonder
TMS and integrating it with their warehouse and order management systems, the company was able to standardize and automate its logistics operations
across more than 65 countries. The result was the achievement of near-real-time transportation visibility, which in turn drove significant supply chain cost
savings and a marked improvement in on-time delivery performance.

The benefits of such an integration extend far beyond incremental efficiency gains. The core, first-order benefit is the streamlining of the workflow from
the moment an order is ready to the moment it departs the facility. This, in turn, creates second-order benefits of reduced operational errors, lower
administrative costs, and fewer delays. However, the most profound impact is a third-order benefit: the creation of a truly agile and scalable fulfillment
operation.
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In today's volatile e-commerce environment, companies are frequently faced with massive, unpredictable demand spikes, such as those driven by flash
sales, viral social media trends, or promotional events. A non-integrated system will inevitably collapse under this pressure. The warehouse gets
overwhelmed with a surge of orders, the manual communication process with the transportation team breaks down, and the shipping dock becomes
gridlocked with trucks arriving for orders that are not yet ready. The entire fulfillment engine grinds to a halt.

An integrated WMS-TMS system, however, is designed to scale dynamically with demand. As the WMS processes the surge in orders, it continuously feeds
"ready to ship" information to the TMS. The TMS, in real-time, responds by securing the necessary transportation capacity from its wide network of
integrated carriers, automatically booking hundreds or thousands of shipments as they become available. This symbiotic relationship between the WMS
and TMS is therefore not just a tool for improving day-to-day efficiency; it is a fundamental prerequisite for building a resilient and scalable e-commerce

fulfillment operation that can thrive amidst the volatility of modern commerce.

5: A Deep Dive into Real-Time Execution Capabilities

Moving from the strategic context to the tactical application, the true power of an execution-focused TMS lies in its specific, high-value functionalities.
These are the tools that directly address the most pressing challenges of modern logistics: managing the high cost and complexity of parcel shipping,
digitizing the traditionally manual processes of freight management, and automating the labor-intensive procure-to-pay lifecycle. A detailed examination

of these capabilities reveals how these systems translate technological trends into tangible operational improvements and financial returns.

5.1 The Parcel Challenge: Mastering Multi-Carrier Rate Shopping

The dramatic and sustained growth of e-commerce is synonymous with the growth of parcel shipping. For many businesses, parcels now constitute the
majority of their outbound shipment volume. In this environment, relying on a single national carrier is a recipe for high costs and low resilience. A
diversified, multi-carrier parcel strategy is no longer an option but an operational necessity. An execution TMS with a specialized multi-carrier parcel
management module is the essential tool for managing this strategy at scale.

For every single parcel that needs to be shipped, the system automates a complex decision-making process that would be impossible to perform manually.
Its core capabilities include:

. Instantaneous Rate Shopping: At the moment a shipment is ready, the TMS sends a real-time rate request via API to a portfolio of dozens of carriers
simultaneously. This can include national carriers (like UPS and FedEx), postal consolidators, regional carriers that offer cost advantages in specific
geographic areas, and even local courier or gig-economy delivery services. Within seconds, the system presents a comprehensive menu of all available
service options, ranked by cost and time-in-transit, in a single, unified interface.

Automated Business Rules Engine: The system goes beyond simply presenting options; it makes the optimal choice automatically based on a set of
customizable business rules. These rules can be simple, such as "always choose the lowest-cost carrier," or highly sophisticated, such as "for shipments
over 50 |bs going to a residential address in Zone 5, use Carrier X's ground service, unless the order value is over $500, in which case upgrade to Carrier
Y's 2-day service". This rules-based automation ensures that every shipment adheres to the company's cost and service policies without requiring
manual intervention.
Compliant Label and Document Generation: Once the optimal carrier and service are selected, the TMS automatically generates and prints a fully
compliant shipping label, along with any necessary documentation like commercial invoices for international shipments. This eliminates a significant
amount of manual work on the shipping dock and ensures that packages are processed correctly by the carrier, avoiding costly compliance-related
surcharges.
The return on investment (ROI) from this single capability can be substantial. By systematically optimizing the carrier choice for every individual parcel,
companies can achieve significant reductions in their overall parcel spend. Case studies have shown that businesses implementing multi-carrier rate

shopping technology have realized savings "well into the seven figures" annually by diversifying their carrier base and ensuring they never overpay for

shipping.
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5.2 Mastering Freight: Real-Time TL and LTL Management

While parcel shipping dominates the e-commerce conversation, Truckload (TL) and Less-Than-Truckload (LTL) freight remain the backbone of the supply
chain, responsible for moving goods between suppliers, manufacturing plants, and distribution centers. Historically, managing this freight has been a
highly manual process, reliant on phone calls, emails, and spreadsheets. An execution TMS digitizes and automates this entire workflow, bringing new
levels of efficiency and visibility to freight management.

Key functionalities for TL and LTL execution include:

. Automated Tendering: The system allows for the creation of sophisticated, automated tendering processes. When a load needs to be moved, the TMS
can execute a "waterfall" tender based on a pre-defined routing guide. For example, it can automatically offer the load to the primary contracted
carrier for that lane. If that carrier does not accept the load within a specified timeframe (e.g., 30 minutes), the system automatically retracts the offer
and tenders it to the secondary carrier, and so on, until the load is accepted. This automation eliminates the time-consuming manual process of calling
or emailing carriers sequentially.

Digital Spot Market Bidding: For shipments that are not covered by annual contracts (often referred to as the "spot market"), the TMS provides a
digital auction platform. Instead of calling multiple freight brokers, the shipper can enter the load details into the TMS once. The system then
broadcasts the request to a pre-approved list of carriers and brokers, who can submit their bids electronically. The shipper can then view all bids on a
single screen and select the best option with a single click, creating a more competitive and efficient procurement process.
Real-Time Freight Tracking: By integrating directly with carrier systems via APl or EDI, as well as with in-cab telematics and GPS devices, the execution TMS
provides real-time location updates for TL and LTL shipments. This visibility allows logistics managers to move from a reactive to a proactive stance.
Instead of waiting for a carrier to report a delay, the system can automatically flag a truck that is stopped in traffic or trending behind schedule, allowing
the team to notify the receiving facility or the end customer well in advance.

5.3 Automating the Procure-to-Pay Lifecycle

The final, and often most overlooked, stage of the transportation lifecycle is freight audit and payment. This is a notoriously complex, paper-intensive, and
labor-intensive process. Carrier invoices are often complicated, with numerous accessorial charges and surcharges that can be difficult to verify. Manual
auditing is prone to human error, leading to companies overpaying millions of dollars each year due to incorrect rates, duplicate invoices, or invalid
charges.

An execution TMS is designed to automate and streamline this entire procure-to-pay workflow, creating a single source of truth for all transportation
financial transactions.

. The process begins when the system electronically receives the carrier's invoice.

« The TMS then performs an automated, line-by-line audit, comparing the invoiced amount against the data already stored in the system: the original
rate quote or contract, the agreed-upon fuel surcharge, any documented accessorial charges (such as for a liftgate or driver assist), and the electronic
proof of delivery.

. The system automatically approves invoices that are a perfect match. Any invoice with a discrepancy—an incorrect rate, an unapproved accessorial, a
missing proof of delivery—is automatically flagged and routed to an exceptions queue for review by an analyst. This "management by exception”
approach prevents overpayments and frees up the accounts payable team from having to manually audit every single invoice.

Once an invoice is approved, the TMS can generate the correct General Ledger (G/L) codes and integrate with the company's main ERP or accounting
system to automate the final payment processing.
This end-to-end automation delivers significant benefits. It drastically reduces the administrative costs associated with manual freight auditing. It improves
a company's cash flow management by ensuring that carriers are paid accurately and on time. And, perhaps most importantly, it generates a clean, reliable,

and detailed dataset of actual, audited transportation spend, which is invaluable for future budgeting, network analysis, and carrier negotiations.
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6: Strategic Outlook and Recommendations

While parcel shipping dominates the e-commerce conversation, Truckload (TL) and
Less-Than-Truckload (LTL) freight remain the backbone of the supply chain,
responsible for moving goods between suppliers, manufacturing plants, and
distribution centers. Historically, managing this freight has been a highly manual
process, reliant on phone calls, emails, and spreadsheets. An execution TMS digitizes
and automates this entire workflow, bringing new levels of efficiency and visibility to
freight management.

Key functionalities for TL and LTL execution include:

. Automated Tendering: The system allows for the creation of sophisticated,
automated tendering processes. When a load needs to be moved, the TMS can
execute a "waterfall" tender based on a pre-defined routing guide. For example, it
can automatically offer the load to the primary contracted carrier for that lane. If
that carrier does not accept the load within a specified timeframe (e.g., 30
minutes), the system automatically retracts the offer and tenders it to the
secondary carrier, and so on, until the load is accepted. This automation eliminates
the time-consuming manual process of calling or emailing carriers sequentially.
Digital Spot Market Bidding: For shipments that are not covered by annual
contracts (often referred to as the "spot market"), the TMS provides a digital
auction platform. Instead of calling multiple freight brokers, the shipper can enter
the load details into the TMS once. The system then broadcasts the request to a
pre-approved list of carriers and brokers, who can submit their bids electronically.
The shipper can then view all bids on a single screen and select the best option
with a single click, creating a more competitive and efficient procurement
process.

6.1 The Future is Executable: A Strategic Imperative

Implementing a Transpdrtation Execution System

Proactive
Exception
Management

Handle in-transit delays

Streamlined
Freight Audit

Ef gt

Planning-Centric
TMS

Limited by volatility

Live Shipment
Tracking

Visibility of freight in

Automated
Tendering

Across multiple modes
Implement TES %Ej’

Dynamic Carrier Dynamic Control
Selection Tower

Real-timr tes and Efficient shipment
EXECUTC

The traditional, planning-centric TMS model, while still valuable for long-range network design, is insufficient for navigating the day-to-day realities of the

modern supply chain. The annual plan and the static routing guide are no match for the real-time chaos of port congestion, capacity shortages, weather

disruptions, and unpredictable consumer demand. Agility, resilience, and responsiveness are the new currencies of competitive advantage, and these

qualities are forged in the crucible of execution.

The future of transportation management belongs to systems that are intelligent, connected, and immediate. These platforms will leverage Al to

automate complex decisions, ingest real-time data from a vast ecosystem of partners to provide end-to-end visibility, and operate on cloud-native

infrastructure that provides the scalability and flexibility to adapt to a constantly changing environment. Investing in these capabilities is not simply about

reducing freight spend; it is about building a logistics operation that can consistently deliver on the modern customer promise of reliability, visibility, and

value.
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6.2 An Exemplar in Execution: The S3 Group Inc. Approach

Embodying this shift towards agile, execution-focused solutions are specialized firms like S3 Group Inc., a premier consulting partner with over two
decades of experience in implementing and integrating supply chain execution technologies across more than 14 countries. With deep expertise in
Warehouse Management Systems (WMS) from leading brands such as Infor, Manhattan, and Blue Yonder, S3 Group occupies a unique position to

understand the critical handshake between warehouse operations and transportation.

In response to the challenges presented throughout this article, S3 Group has developed its own multi-carrier parcel shipping solution, sTMS. This
platform was specifically engineered to bolster the execution process, working in tandem with the sophisticated WMS and ERP systems used by
manufacturers, distributors, and e-commerce companies. The sTMS solution is designed for seamless, API-based integration, allowing it to function as a
powerful extension of a company's existing WMS or ERP, or as a standalone shipping platform.

Built on a modern, cloud-based SaaS architecture, sTMS directly addresses the need for speed, cost-efficiency, and scalability. Its core functionalities
include real-time rate shopping, support for both domestic and international shipments, automated document generation, and comprehensive tracking
and analytics.

For businesses, this translates into tangible benefits; existing clients report average savings of 40% through optimized rate shopping.

Crucially, For users of platforms like Infor WMS, sTMS offers a pre-built, seamless integration that eliminates the high costs and complexities often
associated with connecting external shipping systems. This approach, backed by 24/7 global support, provides a clear pathway for companies to adopt
the kind of agile, execution-centric technology required to thrive in the modern commerce landscape.

6.3 A Framework for Adoption: From Evaluation to Implementation

For business leaders convinced of the need to upgrade their execution capabilities, the path forward can seem daunting. The TMS market is crowded, and
implementation projects have a reputation for being complex and costly. However, by following a strategic framework, organizations can navigate this

process effectively and ensure a successful outcome that delivers a strong and rapid return on investment.

Recommendation 1: Assess Your Operational Reality

The single most common cause of a failed TMS implementation is a mismatch between the chosen software and the operational realities of the business.
Before engaging with any vendors, it is critical to conduct a thorough internal assessment and map your actual, day-to-day shipping processes. Do not
design for a theoretical ideal; design for the complexity you live with every day. Document your specific carrier mix across all modes (parcel, LTL, TL,
international), your typical order profiles and shipment characteristics, your key customer delivery requirements, and your existing system landscape
(WMS, ERP, OMS). A company that assumes its "simple" shipping needs can be met by a basic platform often discovers too late that its unique compliance
requirements or carrier integrations demand a more sophisticated solution. This detailed self-assessment will become the foundation of your
requirements document and will be invaluable in filtering out vendors whose solutions are not a good fit.

Recommendation 2: Prioritize Integration and Network

An execution TMS that operates in a silo is of limited value. Its power is derived from its ability to connect to and orchestrate your entire logistics
ecosystem. Therefore, integration capabilities and the vendor's pre-existing network should be primary evaluation criteria. Prioritize vendors who offer an
API-first architecture and can demonstrate a large, robust, pre-built network of connected carriers across all the modes you utilize. A vendor with
thousands of active carrier connections can onboard your partners in a matter of days or weeks, whereas a vendor who needs to build each connection
from scratch can add months to an implementation timeline. Furthermore, demand a deep dive into the vendor's capabilities for seamless, real-time
integration with your specific WMS and ERP systems. A standalone TMS creates the very data silos and communication gaps it is meant to eliminate and
will ultimately fail to deliver on its core promise of a unified, end-to-end view of your operations.
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Recommendation 3: Champion a Cross-Functional Implementation

A TMS implementation is not an IT project; it is a business transformation initiative that will impact multiple departments. Success is contingent on
strong, cross-functional buy-in and active participation from the outset. The implementation team must include not only IT specialists but also key
stakeholders and power users from operations, warehouse management, finance, and customer service. Executive leadership must visibly champion the
project, communicating its strategic importance and setting clear expectations for change. The training program must go beyond simply teaching users
which buttons to click. It must focus on the "why" behind the new system, demonstrating how it will solve their specific, real-world problems, reduce
their manual workload, and empower them to make better decisions. This focus on user adoption and change management is often the deciding factor

between a system that is merely installed and one that is truly embraced and leveraged to its full potential.

Recommendation 4: Start with Execution, Plan For the Future

For many companies, the most acute operational pain and the greatest opportunity for immediate ROI lie in the execution phase of transportation.
Attempting to implement a massive, monolithic TMS that tries to solve every logistics problem at once can result in a multi-year project that is slow to
deliver value. A more agile and effective approach is to start with a focused, execution-only TMS that can be deployed rapidly to address the most urgent
challenges of carrier selection, shipment tracking, and freight audit. By choosing a modular, cloud-based platform that excels at these core execution
functions, a company can often achieve a positive ROl in under 18 months. This strategy allows the business to secure quick wins and build momentum.
The key is to select a platform that, while focused on execution today, has the capability to grow with the business, offering the potential to add more
advanced planning, optimization, and analytics modules in the future as the organization's needs mature and evolve.
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