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ABSTRACT: Transportation zones and routes form the geographic and logistical backbone of enterprise distribution
planning, yet they are frequently among the least systematically governed master data domains in a system migration
program. Zones, which group destinations for route determination purposes, and routes, which define the legs, modes,
and transfer points connecting an origin to a destination, accumulate structural inconsistency over years of ad hoc
extension: new postal codes added to whichever zone seemed closest at the time, new routes created for one-off
shipments and never retired, and zone boundaries that no longer reflect actual carrier service areas.

This article presents a structural framework for migrating transportation zone and route master data into a target
logistics or transportation management environment. It defines the structural fundamentals of zones and routes,
characterizes common legacy data quality issues, and presents strategies for zone consolidation, route rebuilding, and
route determination validation. The framework is illustrated with structural diagrams, network visualizations,
benchmark charts, and reference tables covering the full migration lifecycle from legacy assessment through post-go-
live stabilization.

Illustrative benchmark data presented in Section 15 shows route determination accuracy improving from roughly 71
percent in the first structured test cycle to over 98 percent by the sixth cycle, demonstrating both the initial scale of
legacy route determination gaps and the effectiveness of iterative, cycle-based validation in closing them before
cutover.

KEYWORDS: Transportation Zone, Route Data, Logistics, Master Data, Data Migration, Transportation Management,
Supply Chain

I. INTRODUCTION

1.1 Why Zones and Routes Are Migration Blind Spots

Transportation zones and routes rarely receive the same migration scrutiny applied to customer, material, or financial
master data, in part because they are perceived as purely technical configuration rather than governed business data,
and in part because their correctness is difficult to verify by inspection alone. A zone assignment or route determination
result looks plausible on a report even when it is subtly wrong, and the consequence, a shipment routed through an
inefficient or incorrect path, often surfaces as a shipping cost or service level problem well after go-live rather than as
an obvious data defect during testing.

1.2 Purpose and Scope
This article's purpose is to give logistics master data teams and migration architects a structured framework for
migrating transportation zone and route data with the same rigor applied to other governed master data domains. The
scope covers zone structure, route structure, route determination logic, consolidation and rebuilding strategy,
validation, governance, and implementation guidance. Carrier rate and freight cost master data are referenced only
where directly relevant to route structure, since detailed rate migration is a distinct topic in its own right.

e Inscope: transportation zone structure, hierarchy, and consolidation strategy.
In scope: route and route leg structure, including multi-modal and multi-leg routes.
In scope: route determination logic and validation.
Out of scope: detailed freight rate and carrier contract data migration.
Out of scope: real-time transportation execution and tracking system configuration.
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1.3 Consequences of Poor Zone and Route Governance
When zone and route governance is weak, the consequences rarely surface as an obvious system error. A shipment
routed through an inefficient path still arrives, just at higher cost or later than necessary, which means the defect is
discovered, if at all, through a freight cost variance report or a customer service level complaint weeks or months after
the fact, by which point tracing it back to a specific zone or route migration defect is considerably harder than catching
it during structured pre-cutover validation.
e Early discovery, during zone consolidation and route rebuild validation: low cost, corrected before any
shipment depends on the structure.
e Mid-program discovery, during testing cycles per Section 15: moderate cost, addressed through the iterative
gap-closing process the methodology already anticipates.
o Late discovery, after go-live: high cost, often surfacing only through a freight cost variance or service level
complaint that takes considerable effort to trace back to its structural root cause.

1.4 Relationship to General Data Migration Governance

The strategies presented in this article assume a program already operating under a general data migration governance
discipline covering value mapping, reconciliation cadence, and cutover readiness criteria of the kind established in
companion research on cross-environment value mapping and data migration landscape readiness. This article extends
that general discipline with the structural considerations unique to transportation zones and routes, rather than restating
governance principles that apply equally to any master data domain.

Il. TRANSPORTATION ZONES: STRUCTURAL FUNDAMENTALS

2.1 What Is a Transportation Zone

A transportation zone groups a set of geographic locations, typically defined by postal code ranges, into a single unit
used for route determination and freight planning. Rather than determining a route individually for every unique
delivery address, the transportation planning system determines a route at the zone level, substantially reducing the
volume of route determination records required. Figure 1 illustrates a representative geographic hierarchy underlying
zone definition.

Country
(us)

Region: Northeast Region: Midwest Region: West

Zone NEO1 Zone NEO2 Zone MWO1 Zone MWO02 Zone W01 Zone W02

Each Zone Maps to a Set of Postal Code Ranges

Figure.l. Geographic hierarchy underlying transportation zone definition, from country through region to individual
transportation zones mapped to postal code ranges.

IJCTEC® 2023 | An SO 9001:2008 Certified Journal | 8179



http://www.ijctece.com/

International Journal of Computer Technology and Electronics Communication (IJCTEC)
| ISSN: 2320-0081 | www.ijctece.com ||A Peer-Reviewed, Refereed and Bimonthly Journal |

|| Volume 6, Issue 6, November — December 2023 ||

DOI: 10.15680/1JCTECE.2023.0606035

2.2 How Zones Differ From Simple Postal Groupings

It is worth being precise about what distinguishes a transportation zone from a generic postal code grouping used
elsewhere in an organization, for example for sales territory or tax jurisdiction purposes. A transportation zone's
boundaries are meant to reflect actual carrier service area structure, transit capability, and cost tiers, which do not
necessarily align with administrative or sales-oriented groupings that may follow political or organizational boundaries
instead. Reusing a sales territory definition as a transportation zone definition, a shortcut some legacy systems take for
simplicity, frequently produces a zone structure that satisfies neither purpose well, since a sales territory boundary has
no necessary relationship to where one carrier's service area ends and another's begins.

This distinction matters directly for migration, because it means transportation zone boundaries cannot be validated by
checking consistency with other, better-governed groupings elsewhere in the organization. They must be validated
against their own authoritative source, current carrier service area data, independent of how well-governed any other
geographic grouping in the source landscape happens to be.

2.3 Zone Granularity Trade-Offs

Coarse zones (few, broad zones) Simple to maintain, fewer route | Less precise routing, may not reflect
determination records real service area boundaries
Fine-grained zones (many, narrow | Higher routing precision Higher maintenance burden, more
zones) records to migrate and govern
Hybrid (coarse for low-volume | Balances precision against | Requires an explicit, documented
areas, fine for high-volume areas) maintenance burden rule for when to apply which
granularity

Table.1. Transportation zone granularity approaches and their trade-offs.

2.4 Zone Attributes Relevant to Migration

Zone identifier and description Must be unique and consistently formatted in the target
system

Postal code range assignment Must provide complete, non-overlapping coverage across
the migrated population

Country or region association Determines which zone numbering and format
conventions apply, per Section 22

Effective date Determines when a zone definition change takes effect,
relevant for historical shipment reprocessing

Table.2. Transportation zone attributes and their relevance to migration.

2.5 Zone Maintenance Ownership

Postal code range updates Logistics master data team, informed by carrier
notifications

New zone creation for expanded service areas Logistics master data owner, with operations sign-off

Periodic boundary validation against carrier data Zone consolidation analyst, on a recurring schedule

Table.3. Recommended ownership for ongoing transportation zone maintenance activities beyond initial migration.
I11. ROUTES AND ROUTE LEGS: STRUCTURAL FUNDAMENTALS
A route connects a departure zone to a destination zone through one or more legs, each leg representing a distinct

transportation mode, carrier, or transfer point. Figure 2 illustrates a representative three-leg route spanning truck, rail,
and truck modes with two intermediate transfer points.
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Departure Zone Route Leg 1 Transfer Point Route Leg 2 Transfer Point Route Leg 3 Destination Zone

(Plant NEO1) {Truck, 180 mi} (Hub DC-East) (Rail, 620 mi) (Hub DC-West) (Truck, 95 mi) (Customer WO02)

Figure.2. Representative multi-leg route structure spanning truck, rail, and truck modes between a departure zone and
a destination zone, with two intermediate hub transfer points.

3.1 Route Attributes Relevant to Migration

Departure and destination zone Must reference valid, migrated zone records

Transportation mode per leg Must map correctly to target mode codes, which may
differ from legacy codes

Transit time per leg Should be validated against carrier service level data, not
assumed unchanged

Transfer point (hub) reference Must reference a valid location master record in the
target system

Table.4. Route attributes and their relevance to a successful migration.

3.2 A Worked Example: Reconstructing a Three-Leg Route

Consider a legacy system that recorded a single route record for shipments moving from a northeast manufacturing
plant to a west coast customer zone, with a single aggregate transit time of nine days and no leg-level detail.
Operationally, this shipment actually moves by truck to an eastern consolidation hub, by rail across the continent to a
western hub, and by truck for final delivery, exactly the structure illustrated in Figure 2, but the legacy system's data
model never required this detail to be captured explicitly.

Migrating the aggregate nine-day figure alone would satisfy a minimal technical load but would forfeit the leg-level
visibility the target system is specifically designed to provide, visibility that transportation planners rely on to identify
which specific leg is responsible for a service delay. The migration team instead sources leg-level transit time from
carrier service level documentation, reconstructs the three-leg structure explicitly, and validates that the sum of leg-
level transit times reconciles with the legacy aggregate figure within an acceptable tolerance before treating the
reconstruction as confirmed.

3.3 Route Leg Types

Line-haul leg Long-distance movement between major hubs, typically
rail or long-distance truck

Last-mile leg Final delivery leg from a local hub to the destination
zone

Transfer leg Short movement within or between hub facilities, not
typically customer-visible

Customs clearance leg Border crossing processing, relevant for cross-border
routes per Section 22

Table.5. Common route leg types and their representative use in a multi-leg route.

IJCTEC® 2023 | An SO 9001:2008 Certified Journal | 8181



http://www.ijctece.com/

International Journal of Computer Technology and Electronics Communication (IJCTEC)
| ISSN: 2320-0081 | www.ijctece.com ||A Peer-Reviewed, Refereed and Bimonthly Journal |

|| Volume 6, Issue 6, November — December 2023 ||

* WCTEC %

DOI: 10.15680/1JCTECE.2023.0606035
IV. ROUTE DETERMINATION LOGIC

Route determination resolves a specific route for a given shipment based on a combination of inputs, illustrated in
Figure 3, and produces either a unique route assignment or an ambiguous result requiring manual review.

Route Determination
Inputs Collected

Departure Destination Shipping Transportation
Zone Zone Condition Group
Route Determination
Table Lookup
Unique Route Found No Unique Route
(Standard Assignment) (Manual Review Required)

Figure.3. Route determination decision flow, combining departure zone, destination zone, shipping condition, and
transportation group inputs against a route determination table lookup.

4.1 Why Combination Logic Is Harder to Migrate Than It Appears

It is tempting to treat route determination migration as a simple lookup table copy, since the underlying data structure
is, at a glance, just rows mapping input combinations to route assignments. The difficulty is that legacy route
determination logic frequently relies on implicit precedence rules, wildcard or blank-value matching, and fallback
hierarchies that are not stored anywhere as explicit data, but are instead embedded in the legacy application's
procedural logic. Two entries that appear, from the raw table alone, to conflict with each other may in fact never have
conflicted in practice, because the legacy system's internal precedence logic always resolved the apparent overlap
consistently in one specific direction.

Migrating the table data alone, without also reconstructing this implicit precedence logic explicitly in the target system,
reintroduces ambiguity that the legacy system had actually already resolved. Section 16.1 presents a detailed worked
example of exactly this failure mode and its correct resolution.

4.2 Common Route Determination Inputs

o Departure zone, typically derived from the shipping plant or distribution center.
o Destination zone, derived from the customer or ship-to location's postal code.

e  Shipping condition, reflecting the customer's agreed service level.
L]

Transportation group, reflecting characteristics of the goods being shipped, such as weight class or hazardous
material status.

Migration must preserve the combination logic underlying route determination, not merely the individual input values,

since a route determination table entry is only meaningful in the context of the specific combination of inputs it was
configured to match.
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4.3 Sample Route Determination Table Extract

NEO1 W01 Standard General Cargo RT-NEO01-W01-STD

NEO1 W01 Express General Cargo RT-NE01-WO01-EXP

NEO1 W01 Standard Hazardous RT-NEO01-WO01-
HAZ

MW02 W02 Standard General Cargo RT-MW02-W02-
STD

Table.6. Sample route determination table extract illustrating the combination logic described above.

V. LEGACY ZONE AND ROUTE DATA CHARACTERISTICS

Zone count Often far larger than operationally | Consolidation  opportunity  per
necessary, reflecting incremental | Section 7
growth

Zone boundary accuracy

Frequently drifted from actual | Requires validation against current

current carrier service areas

carrier data, not blind migration

Route reuse

Many routes created for one-off
shipments and never retired

Requires usage analysis before
migration to avoid carrying forward

dead routes
duplicate  or | Requires deduplication and conflict
resolution before load

Route determination table size Often contains
overlapping entries

Table.7. Common legacy transportation zone and route data characteristics and their migration implications.

5.1 A Composite Anti-Pattern: The Renamed Zone

A pattern familiar to experienced logistics data teams illustrates how zone drift accumulates invisibly over time. It
typically begins when a carrier restructures its regional service areas, and a planner, needing to keep shipments flowing
without delay, renames an existing zone to match the carrier's new terminology rather than creating a properly scoped
new zone with its own postal code boundary. The rename is a reasonable, low-effort fix under time pressure, and it
works, in the narrow sense that shipments continue to route correctly for the specific postal codes already assigned to
that zone.

Over the following months, new postal codes belonging to the carrier's actual new service area are added to this same
renamed zone, since it is the zone whose name now matches the carrier's current terminology, even though a
meaningful share of the zone's original postal codes never actually moved to the new service area at all. The zone's
name now describes one thing, its actual postal code membership describes a different, overlapping but not identical
thing, and nothing in the system surfaces this divergence because the zone identifier itself never changed. By the time
this reaches migration, the zone's name is actively misleading evidence about its true geographic scope.

A migration team that treats zone names as authoritative documentation, rather than validating actual postal code
membership against current carrier service area data as recommended in Section 7, will carry this divergence forward
into the target system, preserving the error under a superficially clean migration rather than correcting it. Validating
boundaries against source-of-truth carrier data, independent of whatever the zone happens to be named, is the direct
mitigation for this pattern.

VI. ZONE CONSOLIDATION STRATEGY

Figure 4 illustrates a representative zone consolidation exercise, reducing eight fragmented legacy zones covering a
single region into two standardized target zones aligned to actual carrier service boundaries.
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Before: Fragmented Legacy Zones After: Standardized Target Zones

Z-101 z-102 z-103 z-104
Consolidate

B ——

£-105 ] £-106 [ Z-107 £-108

Figure.4. Zone consolidation example, reducing eight fragmented legacy zones into two standardized target zones
aligned to current carrier service boundaries.

6.1 Determining the Right Number of Target Zones

There is no universal correct zone count; the right number is the smallest set of zones that still distinguishes every
genuinely distinct carrier service boundary relevant to route determination or freight pricing. Consolidating past that
point, merging zones that happen to look similar but actually sit on opposite sides of a real service boundary,
reintroduces exactly the kind of structural error this article warns against elsewhere, simply in the opposite direction
from excessive fragmentation. The consolidation approach below is designed to find that boundary empirically, from
actual carrier data, rather than by applying an arbitrary target reduction percentage.

6.2 Consolidation Approach

Inventory all legacy zones and their associated postal code ranges.

Overlay legacy zone boundaries against current carrier service area data.

Identify legacy zones that can be merged without crossing a genuine service boundary.

Propose a consolidated target zone structure and validate it with logistics operations stakeholders.
Migrate postal code range assignments to the consolidated target zone structure.

arwnE

Consolidation should be validated with operations stakeholders before migration, not treated as a purely technical data
reduction exercise, since an overly aggressive consolidation can obscure a genuine service area distinction that
operations staff rely on daily.

6.3 Consolidation Risk Factors

Merging zones that cross a genuine carrier service | Overlay against current carrier data before proposing any

boundary merge

Consolidating based on zone name similarity rather than | Validate against postal code data directly, per the anti-

actual postal code overlap pattern in Section 6.1

Insufficient operations stakeholder review Require formal sign-off on every consolidation proposal
before migration

Table.8. Zone consolidation risk factors and mitigations
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VII. REFERENCE ARCHITECTURE FOR MIGRATION

Figure 5 presents a four-layer reference architecture for transportation zone and route migration, isolating the
transformation layer where zone consolidation and route rebuilding occur.

Legacy Source Layer (Zones, Routes, Lanes)

v

Extraction and Staging Layer

Transformation Layer (Zone Consolidation, Route Rebuild)

Target Layer (Route Determination, Transportation Lanes)

Figure.5. Four-layer reference architecture for transportation zone and route migration, isolating the transformation
layer where zone consolidation and route rebuilding occur.

7.1 Why a Dedicated Transformation Layer Outperforms Direct Load Scripts

A common shortcut, particularly under schedule pressure, is to write a direct extraction-to-load script that reads legacy
zone and route data and writes target records in a single pass, skipping the explicit staging and transformation layers
shown in Figure 6. This approach can work for a small, simple migration, but it embeds the consolidation and
rebuilding logic described in Sections 7 and 9 directly inside a single script that is difficult to test incrementally,
difficult to re-run idempotently after a partial failure, and difficult for anyone other than its original author to review
and validate.

A dedicated transformation layer, by contrast, allows the consolidation and rebuild logic to be developed, tested, and
validated as a distinct artifact, independent of the extraction mechanics on one side and the target load mechanics on
the other. This separation is what makes it practical to run the iterative testing cycles described in Section 15
efficiently, since each cycle can re-run the transformation logic against corrected inputs without needing to re-extract
from the legacy system or re-engineer the target load process each time.

7.2 Layer Responsibilities

Legacy source layer Holds zone, route, and lane data as recorded in the
legacy system

Extraction and staging layer Extracts and stages legacy data without transformation

Transformation layer Applies zone consolidation and route rebuilding logic

Target layer Hosts the final, validated route determination and
transportation lane data

Table 9. Reference architecture layer responsibilities for transportation zone and route migration.
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7.3 Layer Ownership

Legacy source layer Legacy logistics system analyst

Extraction and staging layer Migration tooling team

Transformation layer Dedicated logistics master data migration analyst
Target layer Target transportation system technical team

Table 10. Recommended ownership by reference architecture layer.

As with the transformation layer emphasis established in companion research on EWM stock migration, the
transformation layer here is where zone consolidation and route rebuilding actually happen, and it should be resourced
and validated as a dedicated stage rather than treated as an incidental pass-through between extraction and load.

VIIl. ROUTE REBUILDING STRATEGY

Direct carry-forward Migrate routes exactly as configured | Legacy routes are known to be
in the legacy system current and well-maintained

Usage-filtered carry-forward Migrate only routes with confirmed | Legacy route population includes
recent usage significant dead or unused routes

Full rebuild Reconstruct routes from current | Legacy route data is unreliable or the
carrier service data rather than | network has changed significantly
legacy configuration

Table.11. Route rebuilding strategies and their best-fit scenario.

e Confirm route usage against actual shipment history before deciding between carry-forward and rebuild.
e Document the rationale for the selected strategy per route category, since a mixed approach is common and should
be traceable.

8.1 A Worked Example: Deciding Between Rebuild and Carry-Forward

Consider a distributor with two distinct route populations: a set of well-established domestic routes serving long-
standing customer accounts, and a set of routes created for a discontinued regional promotion two years prior. Shipment
history confirms the domestic routes remain in active, frequent use, while the promotional routes show no shipment
activity in over eighteen months. Applying a uniform migration strategy to both populations would either waste effort
rebuilding routes that carry forward perfectly well, or, worse, waste effort carrying forward and validating routes that
no longer serve any operational purpose.

The migration team instead applies direct carry-forward to the active domestic population, since usage history confirms
these routes are current and correct, and excludes the dormant promotional routes entirely rather than migrating and
then immediately retiring them. This usage-informed segmentation, applying a different strategy per Table 6 to
different populations based on evidence rather than a single organization-wide policy, is the practical expression of the
usage-filtered carry-forward strategy in practice.

IX. MULTI-MODAL AND MULTI-LEG ROUTE CONSIDERATIONS

Multi-leg routes, of the kind illustrated in Figure 2, introduce migration considerations beyond single-leg, single-mode

routes.

e Each leg's transportation mode must map correctly and consistently to target mode codes.

e Transfer point sequencing must be preserved exactly; a reordered leg sequence produces an operationally incorrect
route.

e Transit time should be validated per leg and summed for total route transit time, not migrated only as a single
aggregate figure if the target system supports leg-level detail.
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9.1 Transportation Mode Mapping Considerations

Legacy mode codes rarely match target mode codes one- | Build an explicit mapping table rather than assuming
to-one positional equivalence

Some legacy systems conflate mode and carrier in a | Decompose into separate mode and carrier attributes
single code during transformation

Intermodal legs may require a composite mode | Confirm target system support for composite or multi-
representation mode legs before design

Table.12.Transportation mode mapping considerations for multi-leg route migration
X. ROUTE NETWORK COMPLEXITY

Figure 6 illustrates a hub-and-spoke route network connecting a central distribution hub to five destination zones, each
at a different distance and therefore requiring separate route configuration.

Zone NEO2
340 mi
Zone NEO1 (340 al}
(210 mi)

Distribution
Hub (Central)

Zone MWO1
(180 mi)

Zone W01
(95 mi)

Zone MWO02
(410 mi)

Figure.6. Hub-and-spoke route network connecting a central distribution hub to five destination zones at varying
distances.

10.1 A Worked Example: When Hub-and-Spoke Understates True Complexity

The hub-and-spoke pattern illustrated in Figure 6 is a useful simplification, but actual distribution networks frequently
deviate from it in ways that matter for migration planning. Consider an organization operating what its own
documentation describes as a single-hub network, matching Figure 6 closely, but which in practice also ships directly
from two of its larger manufacturing plants straight to nearby destination zones, bypassing the central hub entirely for
those specific lanes. This direct-ship exception was never formally documented as part of the network design; it
emerged organically because routing every shipment through the central hub for those particular lanes added
unnecessary transit time for destinations already close to the originating plant.
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A migration team relying solely on the organization's documented network description would model only the hub-and-
spoke structure and miss these direct-ship lanes entirely, since they exist in operational practice and in historical
shipment data but not in any formal network diagram. Validating the documented network model against actual
shipment history, rather than accepting the documented model as complete, is the only reliable way to surface this kind
of undocumented exception before it becomes a migration gap discovered only when a direct-ship customer's deliveries
suddenly start routing through the central hub after go-live, adding transit time that previously did not exist.

10.2 Network Complexity Drivers

Number of distribution hubs Each hub multiplies the route combinations requiring
migration and validation

Number of destination zones per hub Directly drives route determination table size

Overlapping service areas across hubs Requires  explicit tie-breaking logic in  route
determination

Table 13. Route network complexity drivers and their migration impact.

10.3 lllustrative Network Complexity Benchmark

Small 1t02 5t0 10 Under 500 entries

Medium 3to5 10to 20 500 to 3,000 entries

Large 6 or more 20 or more Over 3,000 entries, often
10,000 or more

Table 14. Illustrative relationship between network scale and route determination table size.
Programs should size testing and validation effort against the route determination table size implied by their actual
network scale, per Table 15, rather than against a generic estimate that assumes a small or medium network when the
actual network is large.

XI. MASTER DATA DEPENDENCIES

Location master data (hubs, plants, customer sites) Must be migrated and validated before route migration

Carrier master data Must exist in the target before route legs referencing a
specific carrier are loaded

Material transportation group data Must be aligned before route determination logic
referencing it can be validated

Table.15.Master data dependencies that must be sequenced ahead of transportation zone and route migration.

Sequencing failures, where zone or route data is migrated before a dependency it references exists in the target, produce
the same class of defect documented in companion research on cross-reference and value mapping governance: an
orphaned reference that fails silently until a downstream process actually attempts to use it.

11.1 Dependency Sequencing Discipline

The dependency order established above should be enforced as an explicit migration sequence gate: location master
data first, carrier master data second, transportation group alignment third, and only then zone and route data
referencing all three. Skipping this sequence, even when the skip seems harmless because the missing dependency is
expected to arrive shortly afterward, reintroduces exactly the orphaned-reference risk this section is intended to prevent.
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XI1. DATA QUALITY CONSIDERATIONS

Completeness

Every postal code in the legacy system maps to exactly
one target zone

Uniqueness

No duplicate route determination table entries for the
same input combination

Referential validity

Every route references valid, existing departure and
destination zones

Currency

Zone boundaries and route configurations reflect current,

not historical, carrier service areas

Table.16. Core data quality dimensions for transportation zone and route migration.

These four dimensions interact in practice more than a simple checklist suggests. A zone structure that is complete and
unique can still be stale, per the currency dimension, if it was validated once at project start but never revisited as
carrier service areas continued to evolve during a multi-month migration program. Data quality assessment should
therefore be repeated at the point of final load, not only during initial design, particularly for any migration program

spanning several months.

XII1. VALIDATION AND RECONCILIATION

introduced during consolidation.
deliberate deduplication.

outcome.
.

13.1 Reconciliation Reporting Cadence

Reconcile total postal code coverage between legacy and target zone structures, confirming no coverage gap was
Reconcile route count and route determination table entry count between legacy and target, accounting for
Sample actual historical shipments and confirm the target system's route determination result matches the expected

Validate multi-leg route transit time sums against carrier-published service level data.

Daily migration standup Daily during active migration | Exception volume, blocking issues
execution
Weekly data quality review Weekly Reconciliation trend by zone region

and route category

Cutover readiness review At each milestone

Overall reconciliation status against
exit criteria

Table.17. Recommended reconciliation reporting cadence during transportation zone and route migration execution.

XIV. TESTING STRATEGY AND ACCURACY BENCHMARKING

Figure 7 presents illustrative route determination accuracy across six iterative test cycles, showing how accuracy

improves as identified gaps are corrected between cycles.
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Illustrative Route Determination Accuracy by Test Cycle
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Figure.7. Illustrative route determination accuracy by test cycle, showing improvement from an initial baseline
through iterative correction.

Cycle 1 71.2 percent Missing route determination entries
for consolidated zones

Cycle 2 79.5 percent Incorrect  transportation group
mapping

Cycle 3 86.0 percent Duplicate and conflicting route
determination entries

Cycle 4 91.4 percent Multi-leg transit time discrepancies

Cycle 5 95.8 percent Residual postal code coverage gaps

Cycle 6 98.3 percent Final  tie-breaking logic  for
overlapping service areas

Table.18. Illustrative route determination accuracy progression across test cycles, with primary gap addressed at
each stage.

14.1 Why Accuracy Improves Non-Linearly Across Cycles

The accuracy progression in Table 8 is not linear, and understanding why is useful for setting realistic expectations for
a program's own testing schedule. Early cycles close the largest, most systemic gaps, such as entirely missing route
determination entries for newly consolidated zones, which affect a large share of the test sample at once and therefore
produce a large single-cycle accuracy improvement when fixed. Later cycles address progressively narrower, more
specific gaps, such as a single overlapping service area edge case, which affect a much smaller share of the sample and
therefore produce smaller incremental improvements even though the underlying fix may require just as much
investigation effort as an earlier, higher-impact fix did.

Programs should budget testing cycle effort with this pattern in mind: the first two or three cycles typically resolve the
majority of the accuracy gap relatively efficiently, while the final cycles required to close the remaining few percentage
points toward a high accuracy threshold often demand disproportionate investigative effort per unit of improvement.
This is expected and should not be read as a sign that the testing process has stalled or lost effectiveness.
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14.2 Recommended Testing Approach

e Test route determination against a representative sample of actual historical shipment combinations, not synthetic
test cases alone.

e Treat each test cycle as a targeted gap-closing exercise, per Table 8, rather than a repeat of the same generic test
script.

e Set an explicit accuracy threshold, informed by Table 8, as a formal cutover exit criterion.

14.3 Benchmark Environment Specification

Test data source Twelve months of actual historical shipment records

Sample size per cycle Approximately 8,000 shipment combinations

Network scale Medium, per the classification in Table 15

Cycle interval Approximately one week between cycles, allowing time
for gap remediation

Table.19. Benchmark environment specification used to produce the illustrative accuracy figures in this section.

XV. EXCEPTION HANDLING

Postal code with no zone assignment | Gap in  legacy-to-target  zone | Route to exception queue for manual
mapping zone assignment
Route determination table conflict Overlapping or duplicate legacy | Apply documented tie-breaking rule
entries or escalate for manual resolution
Route referencing an unmigrated hub | Sequencing failure per Section 12 Defer route migration until the
referenced hub is  confirmed
migrated
Ambiguous route determination | Insufficient  input  combination | Escalate for manual review per the
result specificity flow in Figure 3

Table.20. Common migration exception types, causes, and recommended disposition.

15.1 A Worked Example: The Ambiguous Route

Consider a migration where two legacy route determination entries both appear to match the same shipment
combination: one keyed to a broad transportation group covering general cargo, and another keyed to a more specific
transportation group covering palletized general cargo, a subset of the first. In the legacy system, an implicit specificity
rule, undocumented but consistently applied by the legacy application's internal logic, always favored the more specific
entry when both matched, so the ambiguity never manifested as a visible problem to legacy users.

When migrated into a target system without an equivalent specificity rule configured explicitly, both entries appear as a
genuine conflict, and the target system has no basis for choosing between them consistently. Left unresolved, this
produces intermittent, seemingly random route assignment for the affected shipment population, a defect that is
unusually difficult to diagnose because it does not fail consistently and therefore does not reproduce reliably during
isolated testing.

The correct resolution is not to arbitrarily pick one entry over the other, but to make the legacy system's implicit
specificity rule explicit in the target configuration, ensuring the more specific transportation group entry is consistently
preferred whenever both match. This example illustrates why route determination conflicts should be investigated for
their underlying legacy resolution logic rather than resolved through an arbitrary tie-breaking convention chosen
without reference to how the legacy system actually behaved.
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15.2 Escalation Path

Exception rate above 5 percent for a | Logistics master data owner Zone consolidation analyst

Zone region

Exception rate above 15 percent for a | Program governance Logistics master data owner, zone
zone region consolidation analyst

Any exception blocking a scheduled | Program governance All relevant role owners per Table 12
cutover milestone

Table.21. Escalation path for exception volume thresholds during transportation zone and route migration

XVI. GOVERNANCE AND OWNERSHIP

Logistics Master Data Owner Accountable for overall zone and route data quality and
structure

Zone Consolidation Analyst Responsible for zone boundary validation and
consolidation proposals

Route Determination Analyst Responsible for route determination table accuracy and
conflict resolution

Carrier Relationship Manager Responsible for confirming current carrier service area
and transit time data

Table.22. Governance roles and responsibilities for transportation zone and route data.

16.1 Responsibility Matrix

Zone consolidation | Accountable Responsible Consulted Consulted

proposal

Route rebuild | Accountable Consulted Responsible Consulted

strategy selection

Route determination | Informed Consulted Responsible Informed

conflict resolution

Carrier service area | Informed Consulted Informed Responsible
validation

Table.23. Responsibility matrix for core transportation zone and route governance activities.

16.2 Governance Cadence

Migration data quality standup Daily New exceptions, resolution progress

Role owner sync Weekly Zone and route readiness by region

Steering review At each milestone Overall readiness against cutover
criteria

Table.24. Governance cadence for transportation zone and route migration oversight.

IJCTEC® 2023 | An SO 9001:2008 Certified Journal | 8192



http://www.ijctece.com/

International Journal of Computer Technology and Electronics Communication (IJCTEC)

| ISSN: 2320-0081 | www.ijctece.com ||A Peer-Reviewed, Refereed and Bimonthly Journal |

|| Volume 6, Issue 6, November — December 2023 ||

DOI: 10.15680/IJCTECE.2023.0606035
XVII. MONITORING AND POST-GO-LIVE STABILIZATION

e  Monitor route determination exception volume daily during the first several weeks after go-live.

e  Track shipments requiring manual route override as a leading indicator of residual route determination gaps.

e Establish a fast-track correction process for zone or route defects discovered in live operation, distinct from the
standard change management cadence.

Post-go-live stabilization effort for zone and route data typically concentrates in the first four to six weeks of live
operation, after which exception volume should decline sharply if pre-cutover validation, per Section 15, was thorough.

17.1 Stabilization Metrics

Manual route override rate 6.8 percent of shipments 0.4 percent of shipments
Zone assignment exception count 112 per week 3 per week
Average exception resolution time 1.8 business days 0.4 business days

Table.25. Illustrative stabilization metrics comparing week one and week six of live operation.
XVII. IMPLEMENTATION METHODOLOGY

The methodology below sequences zone consolidation, route rebuilding, and validation into a coherent implementation
path, drawing together the structural, governance, and testing guidance presented in the preceding sections of this
article into a single ordered sequence a program can follow directly.

Inventory legacy zones and routes, including usage history per Section 9.

Propose and validate a consolidated zone structure per Section 7.

Select a route rebuilding strategy per zone or route category per Section 9.

Confirm master data dependencies per Section 12 are sequenced ahead of route migration.

Execute the transformation layer build per the reference architecture in Section 8.

Execute iterative testing cycles per Section 15 until the accuracy threshold is met.

Resolve exceptions per Section 16 before final cutover.

Establish monitoring per Section 18 before and immediately after go-live.

N~ wWNE

Legacy inventory and usage analysis 2 to 3 weeks
Zone consolidation design and validation 2 to 3 weeks
Transformation layer build 3 to 4 weeks
Iterative testing cycles 4 to 6 weeks
Exception resolution and cutover 1 to 2 weeks

Table.26. Illustrative phase timeline for a transportation zone and route migration program.
XIX. RISK FACTORS AND MITIGATION

The risk factors below recur across most transportation zone and route migration programs, each paired with the section
of this article addressing the corresponding mitigation in full.
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Loss of a genuine service area
distinction

consolidation
operations

Validate every
proposal with
stakeholders

Route carry-forward without usage
analysis

Dead routes migrated,
maintenance burden

inflating

Apply usage-filtered carry-forward
per Section 9

Route determination table conflicts
undetected before load

Ambiguous or incorrect routing at
go-live

Deduplicate and resolve conflicts per
Section 16

Master data sequencing failure

Orphaned route references

Sequence  migration  per  the
dependency map in Section 12

Insufficient testing cycles before
cutover

Low route determination accuracy at
go-live

Apply the iterative cycle approach
and accuracy threshold in Section 15

Table.27. Common risk factors in transportation zone and route migration, with mitigations.

XX. COST AND RESOURCING CONSIDERATIONS

Zone consolidation analysis effort

Scales with legacy zone count and boundary complexity

Route rebuilding effort

Scales with the proportion of routes requiring full rebuild
rather than carry-forward

Testing and validation effort

Scales with route network complexity per Section 11

Post-go-live stabilization effort

Scales inversely with pre-cutover testing thoroughness

Table.28. Cost and resourcing scaling factors for transportation zone and route migration.

Programs frequently underbudget testing and validation effort specifically, since it is the cost driver most sensitive to
network complexity rather than to raw zone or route record count alone. Two networks of identical record count can
require dramatically different validation effort depending on how many overlapping service areas and ambiguous route
determination combinations they contain, which is why the network complexity classification in Table 15 should
inform the testing budget directly rather than being estimated independently of it.

XXI. MULTI-COUNTRY AND CROSS-BORDER CONSIDERATIONS

Cross-border routes introduce additional structural requirements beyond the domestic patterns addressed elsewhere in

this article, including customs clearance points as explicit route legs, country-specific zone definition conventions, and

currency and unit-of-measure alignment across the route's origin and destination countries.

e Model customs clearance as an explicit route leg with its own transit time, not an implicit delay folded into an
adjacent leg.

e Confirm zone definition conventions are documented per country, since postal code structure and granularity
norms vary internationally.

e Validate unit of measure and currency consistency across every leg of a cross-border multi-leg route.

Customs clearance leg Model as an explicit route leg with its own transit time
and location reference

Document zone definition conventions separately per
country

Confirm freight cost data, where migrated, is consistently
denominated or explicitly converted

Confirm the receiving carrier is correctly referenced as a
distinct leg-level carrier

Country-specific postal code structure

Currency alignment across legs

Cross-border carrier handoff

Table.29. Cross-border migration requirements by consideration.
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XXII. INDUSTRY ADOPTION PATTERNS

The patterns below are drawn from anonymized, generalized implementation experience. No specific organization is
identified.

Consumer goods distribution Aggressive zone consolidation Hub-and-spoke, regional distribution
centers
Industrial equipment and parts Full route rebuild given complex | Multi-modal, long-distance routes
multi-leg logistics
Retail and e-commerce fulfillment High-precision, fine-grained zones Dense, high-volume, short-leg routes

Table.30. Cross-industry summary of dominant migration focus and typical network structure.

Despite these differing emphases, all three patterns share the same underlying discipline established throughout this
article: classify network complexity explicitly, per Section 11, before committing to a consolidation or rebuild strategy,
and validate every structural decision against real operational data rather than against legacy configuration alone.

22.1 A Worked Example: Fine-Grained Zones in E-Commerce Fulfillment

An e-commerce fulfillment operation illustrates why the coarse-versus-fine granularity trade-off in Table 1 resolves
differently depending on shipment density. A single metropolitan area generating thousands of daily shipments can
justify a dozen or more fine-grained zones within that one metro area alone, since even a small routing efficiency gain
per shipment compounds meaningfully at that volume, and the additional zone maintenance burden is easily absorbed
given the transaction volume involved. A rural region generating a handful of shipments per week, by contrast, gains
little from fine-grained zoning, since there is no meaningful routing efficiency to capture at that volume, and the added
maintenance burden is disproportionate to the benefit.

This asymmetry argues for the hybrid granularity approach described in Table 1 as the default for any e-commerce or
high-density distribution network, applying fine-grained zones deliberately where volume justifies the maintenance
investment and coarser zones everywhere else, rather than applying a single granularity standard uniformly across a
network with genuinely uneven shipment density.

22.2 A Note on Organizational Change Impact

Zone consolidation and route rebuilding are not purely technical changes from the perspective of the planners and
customer service staff who work with transportation data daily. A consolidated zone structure changes the specific
codes and names these staff have memorized and built informal workarounds around over years of daily use. Change
communication and training, timed to precede go-live rather than follow it, meaningfully reduces the volume of
confusion-driven support tickets and manual override requests that otherwise accompany a structural change of this
kind, independent of how technically correct the underlying migration was.

XXI1l. COMMON PITFALLS

Most of the pitfalls below trace back to treating zone and route data as low-risk technical configuration rather than
governed logistics master data with direct operational and cost consequences.

e Treating zone and route data as purely technical configuration rather than governed master data.

Consolidating zones without validating against current, actual carrier service boundaries.

Carrying forward dead or unused routes without a usage analysis.

Migrating route determination table entries without resolving duplicate or conflicting entries first.

Underinvesting in iterative, cycle-based testing in favor of a single, late-stage test pass.

XXIV. BEST PRACTICES AND RECOMMENDATIONS

The recommendations below consolidate the article's guidance into a prioritized reference for a team beginning a
transportation zone and route migration initiative.

o Validate every zone consolidation proposal with logistics operations stakeholders before migration.

o Apply usage-filtered or full-rebuild route strategies rather than blanket carry-forward for aged route populations.
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Sequence master data dependencies explicitly before migrating zone and route records that reference them.
Test route determination against real historical shipment combinations across multiple iterative cycles.

Set an explicit route determination accuracy threshold as a formal cutover exit criterion.

Establish accelerated post-go-live correction capacity for the first several weeks of live operation.

XXV. FUTURE OUTLOOK

As of late 2023, organizations were increasingly applying data-driven validation, comparing legacy zone and route
configuration against actual carrier service area and shipment history data, rather than relying on visual inspection or
tribal knowledge to confirm migration correctness. Continued adoption of iterative, cycle-based testing with explicit
accuracy thresholds, of the kind illustrated in Section 15, is expected as programs increasingly recognize that
transportation master data correctness is measurable rather than merely plausible.

This trend is likely to be reinforced by growing integration between transportation planning systems and external
carrier and mapping data services, which increasingly make current service area and transit time data available as a
queryable reference rather than a static, periodically updated file, reducing the currency gap that has historically been
one of the primary drivers of zone and route data quality decay described throughout this article.

XXVI. CONCLUSION

Transportation zones and routes deserve the same structured migration discipline applied to any other governed master
data domain, despite their frequent treatment as an afterthought relative to customer, material, or financial data. The
framework presented in this article, spanning zone consolidation, route rebuilding, master data sequencing, and
iterative accuracy-driven testing, gives migration teams a repeatable structure for closing that gap.

Programs that validate zone consolidation with operations stakeholders, sequence master data dependencies
deliberately, and test route determination iteratively against real shipment data are substantially better positioned to
reach go-live with logistics master data that supports accurate, cost-effective transportation planning from day one.

None of the individual techniques in this article are exotic. Postal code coverage reconciliation, usage-informed route
rebuild decisions, and iterative accuracy testing against real shipment history are all well within the reach of a typical
migration program's existing tooling and skill set. What distinguishes a program that applies them from one that does
not is simply the decision to treat transportation zones and routes as worthy of that level of rigor in the first place, rather
than assuming, as many programs implicitly do, that geographic and logistical configuration is inherently lower-risk
than the customer, material, and financial master data domains that more conventionally receive this kind of structured
attention.

The recurring theme across the worked examples in this article, the renamed zone in Section 6.1 and the rebuild-versus-
carry-forward decision in Section 9.1, is that legacy transportation data drift is rarely the result of a single dramatic
error. It accumulates through a long series of individually reasonable shortcuts, each taken under real time pressure,
that no one revisits until a migration program forces the accumulated divergence into the open. Treating that reckoning
as an opportunity to rebuild on a sound structural foundation, rather than an obstacle to a fast cutover, is ultimately
what separates a transportation migration that reduces long-term operational risk from one that merely relocates it into a
new system.
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Appendix A: Glossary of Key Terms
The terms below are used throughout this article with the specific meanings defined here.

Transportation Zone

A geographic grouping of destinations used for route
determination and freight planning.

Route A defined path connecting a departure zone to a
destination zone through one or more legs.
Route Leg A single segment of a route, associated with a specific

transportation mode and transfer points.

Route Determination

The logic that resolves a specific route for a shipment
based on zone, shipping condition, and other inputs.

Transportation Group

A classification of goods used as an input to route
determination logic.

Transfer Point (Hub)

A location where a shipment moves from one route leg
to another, often involving a mode change.

Zone Consolidation

The process of merging fragmented legacy zones into a
smaller, standardized target zone structure.

Table.31. Glossary of key terms referenced throughout this article.

Appendix B: Sample Zone and Route Migration Record Templates

The field structures below reflect recommended minimum data captured for zone and route migration records,
consistent with the attributes discussed in Sections 3 and 4 and the reconciliation checks described in Section 14.
Programs should extend these templates with any additional fields specific to their target transportation system, while

treating the fields below a

Zone ID

s a non-negotiable minimum.

Unique identifier for the target transportation zone

Postal Code Range

The range of postal codes assigned to this zone

Legacy Zone References

The legacy zone identifiers consolidated into this target
zone

Carrier Service Area Reference

The carrier service area data used to validate this zone's
boundary

Table.32. Recommended field structure for a transportation zone migration record.

Route ID

Unique identifier for the target route

Departure Zone / Destination Zone

References to the valid, migrated zone records this route
connects

Leg Sequence

The ordered sequence of legs comprising this route

Mode per Leg

The transportation mode for each leg in the sequence

Transit Time per Leg

The validated transit time for each leg
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Table.33. Recommended field structure for a route migration record
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