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Abstract: Transportation is one of the highest controllable costs in the supply chain; in 2024, U.S. business logistics costs reached
roughly USD 2.58 trillion, about 8.8% of GDP. Yet many shipper organizations still plan freight with spreadsheets, e-mail, and
carrier phone calls, leaving the transportation planner to react rather than optimize. Consider a sudden carrier-capacity crunch on a
key lane: with no systematic, integrated planning system, the planner cannot quickly re-optimize loads, evaluate alternate modes, or
re-tender at a known cost, so shipments slip, premium spot rates are paid, and customer commitments are missed. This article
examines, from the transportation planner’s day-to-day vantage point, the benefits of implementing SAP S/4AHANA Transportation
Management (TM) in a shipper organization. It argues that SI4HANA TM converts manual, reactive planning into rule-driven
optimization with embedded ECC / S/4AHANA integration, real-time shipment visibility, automated charge calculation, and
streamlined freight settlement, reducing manual effort, freight cost, and compliance risk. An illustrative model for a distribution
center staffed by ten planners estimates about 5.2 saved planner-hours per day per planner and a combined annual benefit of roughly
USD 4.87 million through productivity recovery and freight optimization (multimodal conversion and pool-point consolidation). The
paper concludes that SIAHANA TM is a strategic enabler that elevates the planner from firefighter to network optimizer.

Keywords: SAP S/4HANA TM; transportation planning; freight optimization; VSR optimizer; multimodal; pool-point

consolidation; freight settlement; supply chain visibility.

INTRODUCTION

From a transportation planner’s seat inside a
distribution center (DC) or warehouse, the day
begins with a wall of demand: sales orders, stock-
transfer orders, and returns that must be turned into
shipments that are on time, cost-effective, and
compliant. Without a dedicated transportation
system, the planner stitches this together by hand:
reading delivery due lists, building loads in
spreadsheets, looking up rates in PDFs, and calling
carriers for capacity. Every plan is fragile: one
carrier rejection, one weather delay, or one late
order change forces the whole sequence to be
rebuilt manually.

This is why planners in a DC or warehouse need
SAP S/4HANA Transportation Management. TM
sits directly on (or alongside) the S/AHANA order
and delivery flow, automatically turning order
quantities into freight units, proposing optimized
loads and routes, selecting carriers against
contracted rates, calculating charges before the
truck moves, and settling carrier invoices
afterward, all in one system of record.

Day-to-day issues without SAP S/AHANA TM

Without SAP S/4AHANA TM, the planner’s day is
shaped by a set of recurring problems. Load
building is manual and done in spreadsheets, so
consolidation opportunities such as multi-stop
routing, pooling, and mode shift are missed and
trucks run under-filled. Carrier selection is

effectively blind, with carriers chosen from habit
or a phone call rather than from contracted rates
and capacity, leaving savings on the table. Cost
discovery comes late, because rates are looked up
by hand and charges are only truly known when
the carrier invoice arrives weeks later, driving
disputes and accruals errors. Real-time visibility is
absent, since status is chased by e-mail and phone,
so exceptions surface too late to act on. Systems
are disconnected, with order, delivery, and freight
data living in separate tools, which forces re-
keying and reconciliation between ERP and the
carrier world. Compliance risk is constant, as
documentation and trade-compliance errors lead to
detention, demurrage, and regulatory fines.
Finally, reporting is slow, with KPI and status
reports assembled manually, so management sees
the past rather than the present.

Benefits of implementing SAP S/AHANA TM
Implementing S/AHANA TM directly addresses
each of these pain points, delivering tangible
benefits across the planner’s daily workflow.

Manual work is reduced, since repetitive steps
such as load building, rate look-up, document
creation, and status chasing are automated.
Optimization improves, as the VSR (Vehicle
Scheduling and Routing) optimizer generates cost-
optimal, rule-based load and route proposals.
Carrier negotiation is strengthened because
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contracted rates and historical performance are
visible at planning time, supporting rate and
capacity discussions. Shipment visibility improves
through real-time event and exception tracking that
gives the end-to-end status of every shipment.
Charge calculation becomes straightforward, with
charges computed automatically from freight
agreements and rate tables before execution.
Integration is simple, because whether embedded
or decentralized (sidecar), TM exchanges orders,
deliveries, and costs natively with S/4AHANA /
ECC. Cost falls through optimal planning, as
planning by cost, capacity, and service rules
systematically lowers freight spend. On-time
delivery improves as earlier, smarter consolidation
and proactive exception handling raise service
levels. Finally, the system itself helps avoid fines,
because accurate documents, tariffs, and trade
compliance reduce penalties, detention, and
demurrage.

LITERATURE REVIEW

Transportation planning has deep roots in
operations  research. The truck-dispatching
formulation of Dantzig and Ramser (1959)
introduced the Vehicle Routing Problem (VRP),
and subsequent decades produced a rich family of
models (capacitated VRP, VRP with time
windows, multi-depot and multi-trip variants)
comprehensively surveyed by Laporte (2009) and
Toth and Vigo (2014) and now embedded in
modern routing engines. Konstantakopoulos,
Gayialis, and Kechagias (2022) review and
classify  this literature,  observing  that
metaheuristics (genetic algorithms, ant-colony, and
particle-swarm optimization) now dominate the
solution of complex, real-world distribution
problems, increasingly embedded inside enterprise
information systems. These are precisely the
techniques the SAP TM VSR optimizer
operationalizes for the planner.

At the network level, Crainic and Laporte (1997)
framed freight transportation planning as a
hierarchy of strategic, tactical, and operational
decisions (network design, service selection, and
routing) that  commercial transportation
management systems (TMS) such as SAP TM
operationalize, and Crainic (2000) further
formalized  service network  design  for
consolidation-based carriers. The two cost levers
most relevant to a shipper have dedicated review
streams of their own: SteadieSeifi et al. (2014)
survey multimodal and intermodal freight
transportation planning across all three decision

levels, while Hall (1987) and Cetinkaya (2005)
establish the economics of shipment consolidation
and pooling, the analytical foundation of the pool-
point savings examined later in this paper. Recent
empirical studies of route-optimization algorithms
report measurable reductions in distance, fuel, and
cost alongside improved service quality,
reinforcing the economic case for system-driven
planning over manual heuristics.

More recently, attention has shifted to data-driven
and automated methods. Akbari and Do (2021)
systematically review machine learning across
logistics and supply chain management, and
Speranza  (2018)  identifies  optimization,
integration, and digitalization as the defining
trends in transportation and logistics, capabilities
increasingly delivered inside enterprise TMS
rather than in stand-alone tools. Christopher (2016)
situates these techniques within the broader
discipline of logistics and supply chain
management, where transportation is among the
highest controllable costs and a primary lever of
customer service. Reference frameworks such as
the SCOR model (ASCM/APICS) likewise
position transportation execution within the
“Deliver” process that a TMS automates.

The practitioner literature situates these techniques
within SAP’s product. SAP’s own documentation
describes TM in S/4HANA as supporting end-to-
end freight planning, execution, and settlement,
with charge calculation driven by freight
agreements and rate tables, and tight integration
into Order-to-Cash and Procure-to-Pay. Vendor
and implementation studies report freight-cost
reductions on the order of 10-20%+ after replacing
manual planning with rule-based optimization. The
2025 CSCMP State of Logistics Report (authored
by Kearney, presented by Penske) places U.S.
business logistics costs at about USD 2.58 trillion
(8.8% of GDP) and identifies artificial intelligence
and automation as the principal levers for resilient,
lower-cost networks, precisely the capabilities a
modern TMS brings to the planner’s desk.

Taken together, the academic and practitioner
streams converge on a consistent finding:
optimization-based, data-integrated transportation
planning lowers cost and raises service relative to
manual methods. This article extends that finding
to the operational level by quantifying, from the
planner’s daily workflow, the effort and cost
effects of adopting SAP S/4AHANA TM.
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Essential Responsibilities of a Transportation
Planner

Across a typical day, a transportation planner in a
shipper organization carries a connected chain of
responsibilities. It begins  with  demand
aggregation: collecting outbound sales orders,
inbound purchase orders, and intra-company stock
transfers, then translating their quantities into
transportation demands (freight units) that can be
planned. From there, the planner performs load
building and consolidation, grouping freight units
by destination, weight, volume, ship date, and
customer constraints to fill equipment efficiently
and unlock multi-stop, pooling, or milk-run
opportunities.

Next comes mode and route selection, deciding
between parcel, less-than-truckload (LTL), full-
truckload (FTL), intermodal, ocean, or air, and
sequencing stops to balance cost against transit
time and service commitments. The planner then
handles carrier selection and tendering, matching
each load to a contracted carrier by rate, capacity,
and lane performance, and offering (tendering) the
load for acceptance. In parallel, the planner
determines charges (applying freight agreements,
rate tables, and accessorials so the expected cost is
known before execution) and produces
transportation  documents  (bills of lading,
manifests, labels) while ensuring trade and
dangerous-goods compliance.

Once shipments are released, the planner shifts to
execution monitoring and event management,
tracking  pick-up, in-transit, and delivery

milestones, and intervening on exceptions such as
delays, rejections, or capacity shortfalls. After
delivery,  freight settlement and invoice
verification close the loop: matching carrier
invoices to the calculated charges, resolving
discrepancies, and approving payment.
Underpinning all of this is continuous performance
reporting and network optimization, tracking on-
time delivery, cost per shipment, and utilization,
and feeding those insights back into better plans.
In a manual environment these responsibilities
compete for the same scarce hours; the value of a
TMS is that it automates the routine portions of
each step so the planner’s judgment is reserved for
exceptions and strategy.

TOOLS USED IN THE
TRANSPORTATION PLANNING
PROCESS

SAP S/AHANA TM provides a dedicated tool for
each responsibility above. The descriptions below
outline the principal applications a planner uses
day to day; screenshot placeholders are left for the
author to insert captures from the live system.

The end-to-end process flow and TM
SI4HANA integration

Before looking at individual tools, it helps to see
how the planner’s work moves between the two
systems. Figure 1 traces a single order-to-cash
cycle across S/AHANA ECC (blue, left) and
S/AHANA TM (green, right), highlighting every
point where control passes from one to the other.
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Figure 1: End-to-end order-to-cash flow across S/AHANA ECC and S/AHANA TM (order-based integration).

Demand originates in ECC as multiple sales
orders, each of which is handed to TM as a freight
unit. The VSR optimizer consolidates the n freight
units into a single freight order (capturing multi-

stop and pool-point savings), which is then
tendered to carriers (peer-to-peer, broadcast, or
spot), assigned, and costed via carrier charge
calculation. Only after planning does control return
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to ECC: the outbound delivery (OBD) is created,
“triggered after planning,” and the warehouse
executes picking (warehouse task / transfer order),
packing into handling units, and post goods issue
(PGI).

PGI hands back to TM, which raises the freight
settlement document (FSD). That, in turn, drives
the procurement-side postings in ECC, a service
purchase order and service entry sheet (PO + SES),
then carrier invoice verification (MIRO), before
the customer is billed through SD. Each grey
connector in the figure is an automatic,
bidirectional handoff: orders flow into TM,
optimized plans flow back into delivery and
warehouse execution, and calculated freight cost
flows through settlement to invoice verification
and billing.

This is the order-based pattern: freight units are
derived directly from the sales orders and planned
first, so the outbound delivery reflects an already-
optimized  transportation  plan. It suits
organizations whose planning is driven by
confirmed customer orders and who want the
transportation plan fixed before the warehouse
begins picking.

SAP TM also supports a delivery-based pattern,
shown in Figure 2, which inverts the first two steps
of the cycle. Here, the outbound deliveries are
created in ECC first, and the freight units are
derived from those deliveries (a delivery-based
transportation requirement, or DTR) rather than
from the sales orders. Planning, tendering, and
execution then follow the same path as before.

J—l

[Salesordg[1 HDeIivery(OBDH H Freight unit 1

{Szles order n Hnelivery(osmn H Freight unit n

Freight order
L opt imizer VsR-consolidated
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Figure 2: End-to-end order-to-cash flow across S/AHANA ECC and S/4AHANA TM (delivery-based
integration).

As Figure 2 shows, demand still originates as sales
orders, but it is now the outbound delivery (OBD)
that triggers transportation: each delivery is
handed to TM as a freight unit, the VSR optimizer
consolidates the freight units into a freight order,
and carrier tendering, assignment, and charge
calculation proceed exactly as in the order-based
flow. From the freight order onward, through
warehouse execution (picking, packing, PGI),
freight settlement, carrier invoice verification, and
SD billing, the two patterns are identical; only the
document that seeds the freight unit differs.

The choice between the two is largely a question
of what drives the plan. Order-based planning fits
make-to-order and customer-driven distribution,
where consolidation is best decided the moment
orders are confirmed and the warehouse should not
pick until the plan is fixed. Delivery-based

planning fits warehouse-driven, high-volume
fulfillment, where deliveries are created in waves
and the planner prefers to consolidate against the
actual, picked-and-confirmed delivery picture.
Many shipper landscapes run both: order-based for
the bulk of planned outbound flow, and delivery-
based for returns, stock-transfer, or warehouse-
initiated shipments. For the planner, the practical
point is that the Transportation Cockpit, the
optimizer, tendering, and settlement behave the
same way in either case; only the document that
seeds the freight unit changes.

In both patterns the value to the planner is the
same: none of these handoffs requires re-keying
between systems. The integration is what makes
the consolidation and pool-point savings quantified
later in this paper achievable in day-to-day
operations.
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Transportation Cockpit

The Transportation Cockpit (SAP Fiori app, or
NetWeaver Business Client) is the planner’s
primary cockpit. It lists freight units and open
demand, shows capacities and schedules, and lets

the planner build, simulate, and release freight
orders (manually or by invoking the optimizer) all
from a single, configurable layout with an
integrated geographical map.

Transportation Cockpit: Chicago DC, Standard Layout
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Figure 3: SAP TM Transportation Cockpit — freight units, capacities, and freight orders

VSR Optimizer

The Vehicle Scheduling and Routing (VSR)
optimizer automatically generates cost-optimal
load and route proposals based on business rules:

costs, capacities, time windows, incompatibilities,
and distance/duration models. The optimizer
explanation and settings tools help the planner
understand why a given proposal was selected.

Optimizer File Analysis
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Freight Order and Freight Booking
Management
Freight orders (road) and freight bookings

(ocean/air) capture the executable transportation
document (stages, items, resources, dates, and
charges) and drive subcontracting, tendering, and
execution.

Figure 4: VSR Optimizer settings / optimization result and explanation

Carrier Selection and Tendering

Carrier selection ranks carriers by cost, allocation,
and priority; the tendering and carrier-
collaboration tools issue the load to carriers (e.g.,
peer-to-peer, broadcast, or via a collaboration
portal/EDI) and capture acceptance. For a
practitioner-oriented walkthrough of the tendering
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and sub-contracting flow, covering peer-to-peer
and broadcast modes and SAP Business Network

for Logistics (BN4L) collaboration, see SAP
Community (2026).
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Figure 5: Carrier selection ranking and freight tendering

Supporting Tools: and
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» Transportation network & geo-map: define
locations, lanes, schedules, distances, and zones

used by planning and the optimizer.

Network, Output,

« Output / print management: generates bills of
lading, manifests, and labels.

» Analytics: Fiori KPI tiles, embedded analytics,
and SAP Analytics Cloud dashboards built on
HANA for real-time, drill-down insight.
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Figure 6: Embedded analytics for transportation
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BENEFITS OF IMPLEMENTING
S/AHANA T™M

The benefits below are grouped by the planner’s
functional areas, then quantified with an
illustrative cost model for a ten-planner
distribution center.

Efficient End-To-End Order and Process

Management

+ Dynamically generated, optimized routing
proposals based on business rules, avoiding
extra freight cost and improving customer
service.

* Improved resource utilization and carrier
selection that reduce transportation cost.

+ Automated planning that handles very high data
volumes without added headcount.

+ The ability to combine decentralized, local
business views to identify network synergies.

» Earlier, smarter consolidation that supports on-
time delivery.

SAP

Transportation Execution and Integration

» Out-of-the-box integration of transportation,
warehouse (EWM), and customs (GTS) that
lowers total cost of ownership (TCO).

» Proactive event management that improves
execution quality and customer service.

» Logistics execution, execution monitoring and
event tracking, and capacity monitoring in one
place.

+ Standardized transportation print documents
and trade-regulation compliance via GTS.

Real-Time, Fact-Based Decision Making

» Real-time, data- and fact-driven decisions
instead of stale spreadsheets.

» Fast insight and reduced data complexity
through HANA analytics.

» Powerful predefined KPIs for managers and
end users, with the ability to drill into detail.

» A single source of immediate insight, replacing
multiple long-running transactions and reports.

Quantified Benefit: Reduced Manual Effort
The table and chart below estimate the daily effort
a planner spends on each core task before and after
S/AHANA TM. The figures represent task effort
demanded by the process; in practice, the saved
hours appear as reduced overtime, redeployment to
exception handling and network design, and the
capacity to absorb volume growth without adding
headcount.

Table 1: Estimated planner effort per task, manual vs. SAP S/AHANA TM (illustrative).

Load building & freight-unit consolidation | 1.5 0.6 0.9
Route & mode selection (VSR optimizer) | 1.3 0.4 0.9
Carrier selection & tendering 0.9 0.35 0.55
Freight charge calculation 0.9 0.3 0.6
Transportation documents 0.6 0.2 0.4
Tracking & exception management 0.9 0.45 0.45
Freight settlement & invoice verification | 1.1 0.4 0.7
Status reporting & KPIs 0.8 0.1 0.7
Total 8.0 2.8 5.2
Daily Planner Effort by Task: Manual vs SAP S/4HANA TM
e Manual (before TM) With SAP S/4HANA TM Savings
hours/day hours/day hours/day

FU sonsoidation 150 D oco N 050
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Figure 7: Daily planner effort by task: manual vs. SAP S/AHANA TM.
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Converting saved hours to cost for a DC staffed by ten planners:
Table 2: Hours-to-cost conversion for ten planners (illustrative).

Saved effort per planner

5.2 hours/day

Working days per year 250
Saved hours per planner per year 1,300
Number of transportation planners 10

Total saved hours per year 13,000
Fully-loaded planner cost $45 / hour

Annual productivity value recovered | $585,000

Quantified Benefit: Planning Optimization and
Freight Cost Reduction

Beyond labor, the largest savings come from
planning shipments optimally. Two scenarios are
most impactful for a shipper: multimodal
conversion (shifting suitable long-haul truckload
volume to intermodal rail, a lever whose planning
models are surveyed by SteadieSeifi et al. (2014))

and pool-point consolidation (combining many
small LTL shipments into a consolidated truckload
to a pool point, then breaking it into local delivery,
the economics of which are well established in the
consolidation literature: Hall, 1987; Cetinkaya,
2005). The model assumes an annual freight spend
of about USD 50 million across roughly 30,000
outbound shipments.

Table 3: Illustrative annual freight-optimization savings (USD 50M freight spend).

Pool-point / LTL consolidation 18,000 $110 $1,980,000
Multimodal conversion (FTL — intermodal) | 2,100 $650 $1,365,000
Load / equipment utilization n/a n/a $420,000
Freight charge accuracy & invoice audit n/a n/a $300,000
Detention, demurrage & penalty avoidance | n/a n/a $220,000
Subtotal: freight optimization $4,285,000
Adding planner productivity (USD 585,000) to combined estimated annual  benefit of

freight optimization (USD 4,285,000) yields a

approximately USD 4.87 million.

Table 4: Consolidated annual benefit (illustrative).

Pool-point / consolidation

$1,980,000

Multimodal optimization

$1,365,000

Planner productivity (10 planners) | $585,000

Load / utilization optimization $420,000
Freight charge accuracy & audit | $300,000
Detention & penalty avoidance $220,000
Total estimated annual benefit | $4,870,000

$1.98M

$2.0M -

$1.5M A

$1.36M

$1.0M -

Estimated annual saving (USD)

r
=
n
=

$0.0M -

consolidation

Estimated Annual Benefit of SAP S/4HANA TM by Category

$0.58M

$0.42M
$0.30M
- =

Pool-point / Multimodal Planner
optimization productivity

Total estimated annual benefit = $4.87M

Load / utilization Freight charge Detention &
optimization accuracy & audit  penalty avoidance

Figure 8: Estimated annual benefit of SAP S/4AHANA TM by category.
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Set against a one-time implementation of roughly
USD 1.2 million and annual run cost of about USD
0.26 million, the model recovers its investment

within the first year, with cumulative net benefit
exceeding USD 21 million by year five.
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CONCLUSION
From the transportation planner’s daily
perspective, SAP S/4AHANA TM changes the

Figure 9: Illustrative five-year curhulative ROI for SAP S/4AHANA TM.
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