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Supply Chain Visibility

vs Traceability

Visibility tells you where something is now. Traceability tells you where a specific lot
came from and where every unit of it went. They require different data, cost different
amounts, and are triggered by different pressures: operations and customer service on

one side, regulation and recall on the other.

WHAT THIS REFERENCE ANSWERS

® What the technical difference between visibility and traceability actually is, and why the two are not
interchangeable.

® Whether lot-level records are sufficient or whether you need item-level serialization.

® Which regulations are driving traceability spending right now, and what their real compliance dates are
after several delays.

® Which standards and identifiers a traceability system depends on.

® How both differ from a control tower and from a supply chain data platform.

SERIES Cornerstone Reference, Supply Chain Research

CATEGORY Visibility, traceability, and supply chain data

AUDIENCE Supply chain, quality, compliance, and technology leaders evaluating capability and spend

POSITION Vendor-neutral. No product is named or recommended. Interested sources are flagged in
text.
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Supply Chain Research is an independent, vendor-neutral research platform for supply chain and technology leaders. We accept no payment
from the vendors or categories covered.
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The short answer

The distinction in one paragraph, with the numbers that matter.

What is the actual difference between visibility and traceability?

Present state versus recorded history, and why the data models diverge.

What is one step forward, one step back, and is lot level enough?
The minimum legal model, and when serialization becomes unavoidable.

Which regulations are forcing traceability spending, and what are the real dates?
FSMA 204, EUDR, the Digital Product Passport, and UFLPA, with current status.

What standards and identifiers does traceability actually require?
GS1 keys, event data, and the I1SO position.

How is this different from a control tower or a data platform?

Capability versus architecture, and why the categories keep blurring.

Frequently asked questions

Ten questions buyers ask when scoping this work.

Method, sources, and where to go deeper

How this page was built, what it does not claim, and every source.

EXHIBITS

Figure 1. Visibility as a snapshot of current state, traceability as the recorded path of a lot.

Table 1. Visibility and traceability compared across seven dimensions.

Table 2. Regulatory drivers and their compliance status as of August 2026.

Supply Chain Visibility vs Traceability - 3



SUPPLY CHAIN RESEARCH | Cornerstone Reference

01 The short answer

Visibility is the ability to know the current state, location, and status of goods in transit or inventory.
Traceability is the ability to reconstruct the chain of custody of a specific item or lot, backward to its
source and forward to every recipient. Visibility is a present-tense monitoring capability answering the
guestion of where something is right now. Traceability is a historical, record-based capability answering
the question of where a given lot came from and where every unit of it went. They draw on different
data, they are bought for different reasons, and the fastest way to waste money in this area is to buy
one while describing the requirement in the language of the other.

2028 2 0

the year FSMA 204 enforcement now the number of times the EU Deforestation single compliance dates for the EU Digital
begins, moved from 2026 Regulation has been postponed Product Passport

Key takeaways

e Visibility is present tense, traceability is historical. One answers where a shipment is, the other
reconstructs where a lot has been. Neither substitutes for the other.

e The data models differ, which is why the cost differs. Visibility needs live location and status
feeds. Traceability needs a durable event record at every custody change, linked by identifier.

e Regulation drives traceability, operations drive visibility. If the pressure is coming from a
regulator or a recall, the requirement is traceability, whatever the vendor calls it.

e Check the compliance dates yourself before budgeting. FSMA 204, the EU Deforestation
Regulation, and the corporate due diligence regime have all moved, and much of what circulates
online still cites superseded dates.

e A control tower is not a traceability system. It is a decision and exception layer built on
aggregated near-real-time data, which is a visibility function.
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02 What is the actual difference between visibility and traceability?

The difference is tense. Visibility describes the present: this container is at this port, this order is at this stage,
this stock is at this location, and the expected arrival is this date. It is a monitoring capability, and its value is
operational. Better visibility means fewer surprises, faster exception handling, and more accurate promises
to customers. Traceability describes the past: this lot of product was made from these inputs, received on
these dates, from these suppliers, and was shipped to these customers in these quantities. It is a record-
keeping capability, and its value is protective. Better traceability means a narrower recall, a faster regulatory
response, and a defensible answer when someone asks where a product came from.

Because the questions differ, the data differs. A visibility system consumes live or near-live feeds: telematics,
carrier status messages, warehouse management transactions, port and terminal updates. Those feeds are
valuable while they are current and lose most of their value within days. A traceability system consumes
events: a receipt, a transformation, an aggregation, a shipment, each recorded against an identifier that links
inputs to outputs. Those records have little operational value on the day they are created and considerable
value years later, which is the opposite lifecycle. A system designed to stream current status is not
automatically able to reconstruct history, because streaming systems are usually built to overwrite state
rather than to preserve an immutable sequence of what happened.
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l in transit now
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Farm or Distribution Retail
2 Processor Consumer
supplier center store
backward: to source forward: to every recipient
TRACEABILITY historical; where did lot L-4472 come from, and where did every unit go

A recorded event at every custody change, linked by identifier, Reconstructs the whaole path, backward and forward.

Figure 1. Visibility is a snapshot of present state, shown here as a live position on a shipment in transit. Traceability is the recorded path of a
specific lot, reconstructed backward to source and forward to every recipient from events captured at each custody change.

The practical consequence is that the two capabilities fail differently. A visibility system fails when a feed goes
stale, and the failure is obvious within hours because someone is looking at the screen. A traceability system
fails silently: the records are incomplete or the identifiers do not link across a custody change, and nobody
discovers it until a recall is underway and the reconstruction cannot be completed. This asymmetry is the
strongest practical argument for testing a traceability capability before it is needed, using a mock recall
against a real lot, rather than assuming the records are sound because the system reports no errors.

Transparency is a third term worth separating from both. Transparency is disclosure to stakeholders,
meaning what a company chooses or is required to publish about its supply chain. A company can have
strong internal traceability and disclose almost nothing, and it can publish extensive sustainability claims
while holding weak traceability records underneath them. Conflating the three terms is common in marketing
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material and makes requirements documents harder to write, because each implies a different system and a
different owner.

Visibility Traceability

Core question Where is it now, and what is its status Where did this lot come from, and where did
every unit go

Tense Present. Value decays within days Historical. Value persists for years

Data model Live status and location feeds, current state Durable event records at each custody change,
linked by identifier

Identifiers Shipment, container, order, and load Lot or batch codes, and serialized item
references identifiers where required

Primary trigger Operational pressure: service, exceptions, Regulation, recall exposure, and customer or
customer promises retailer mandates

Main cost driver Breadth and reliability of external data feeds Data capture discipline at every node, including

partners you do not control

Failure mode Visible within hours when a feed goes stale Silent until a reconstruction is attempted under
pressure

Table 1. The two capabilities compared. The rows that most often decide scope are the data model and the main cost driver, because
traceability depends on capture discipline at nodes the buyer does not own.
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03 What is one step forward, one step back, and is lot level enough?

One step forward, one step back is the minimum traceability model used in many food and consumer
regimes. Each actor in the chain must be able to identify its immediate supplier and its immediate recipient
for a given product. The appeal is that it is achievable: no participant needs to know the entire chain, only its
own two edges, and in principle a regulator can walk the chain by moving from one actor to the next.

Its limitation is equally important. The model produces end-to-end traceability only if every actor holds
records of sufficient quality and can respond quickly. One weak link, meaning a participant whose records are
on paper, whose lot codes do not carry through a transformation, or who cannot answer within the required
window, breaks the reconstruction for everyone upstream and downstream. This is why buyers should treat
the requirement as a chain-wide risk rather than an internal compliance task, and why supplier onboarding is
usually the larger part of the work.

The choice between lot-level and item-level traceability follows from what has to be isolated. Lot or batch
traceability tracks groups: a production run, a harvest, a batch of a given input. It is cheaper because
identifiers are applied to units of production rather than to individual items, and for many products it is
sufficient, because a recall is naturally scoped to a batch. Serialized item-level traceability assigns a unique
identifier to each individual unit. It costs more at every step, since each item must be marked, read, and
associated with its parents, but it allows a single unit to be isolated, verified as authentic, and traced
independently of its batch.

The useful test is the cost of over-recall. If a defect in one batch forces the withdrawal of that batch and the
batch is small, lot-level records are adequate. If batches are large, if products are mixed and repackaged so
that one batch is spread across many finished goods, or if the risk is counterfeiting rather than
contamination, the economics shift toward serialization. Regulated sectors such as pharmaceuticals have
moved to serialization for exactly these reasons. Most food regimes, by contrast, remain lot-based, which is
why buyers in food should be careful not to over-specify.

There is a fair case against the emphasis on granularity. Finer traceability increases data volume, cost, and
the number of places where capture can fail, and a well-run lot-level system that works reliably is more
useful than a serialized system that is inconsistently applied. The resolution most practitioners reach is to set
granularity by risk and by product, rather than adopting a single standard across an entire portfolio.
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04 Which regulations are forcing traceability spending, and what are
the real dates?

Four regimes account for most current traceability investment, and all four have moved recently enough that
a plan built on last year's dates is likely to be wrong. Verify each against the primary source before
committing budget, since a large share of the secondary material online still cites superseded deadlines.

The United States Food and Drug Administration rule under section 204 of the Food Safety Modernization Act
is the most operationally demanding of the four. It applies to foods on the Food Traceability List and requires
covered entities to maintain records of Key Data Elements at defined Critical Tracking Events, and to provide
them to the agency on request within a short window. The substantive requirements are final and
unchanged. What moved is enforcement: the compliance date was extended from January 2026 to July 2028.
Note that some large retailers have set their own earlier supplier deadlines, which are commercial
requirements rather than regulatory ones and should be treated separately in planning.

The EU Deforestation Regulation covers cattle, cocoa, coffee, palm oil, rubber, soy, and wood, together with
derived products, and requires operators to establish that goods are not linked to deforestation, including
geolocation of the plots of origin. Its application has now been postponed twice. As of this writing it applies
from 30 December 2026 for large and medium operators and 30 June 2027 for micro and small operators. A
further simplification review was scheduled during 2026, so the detail may still move even though the
direction is settled.

The EU Digital Product Passport is the one most often misdescribed. It has no single compliance date. It is
established under the Ecodesign for Sustainable Products Regulation as a framework, and obligations arrive
product group by product group through delegated acts, with batteries first and groups such as textiles, iron
and steel, and construction products following. Any source quoting one deadline for the Digital Product
Passport is describing something that does not exist. The correct planning question is when your specific
product group is scheduled, and that date is set in its delegated act.

The United States Uyghur Forced Labor Prevention Act is different in kind. It creates a rebuttable
presumption that goods made wholly or in part in the Xinjiang region, or by listed entities, are made with
forced labor and are barred from import. The obligation it creates is evidentiary: an importer seeking to rebut
the presumption must produce supply chain tracing documentation showing where inputs originated. That
makes it a traceability requirement in practice even though it is written as an import control, and it is the
clearest example of why traceability and supplier risk work overlap.

Regime Scope Applies from Status to verify
FSMA 204 (US FDA) Foods on the Food Traceability July 2028 Requirements final;
List enforcement date extended
from January 2026
EU Deforestation Cattle, cocoa, coffee, palm oil, 30 Dec 2026, and 30 Jun Postponed twice; a
Regulation rubber, soy, wood, and derived 2027 for micro and small simplification review was
goods operators scheduled during 2026
Digital Product Passport Phased by product group, No single date Obligations arrive through
(ESPR) batteries first product-specific delegated
acts

Supply Chain Visibility vs Traceability - 8



SUPPLY CHAIN RESEARCH | Cornerstone Reference

Regime Scope Applies from Status to verify
UFLPA (US CBP) Imports linked to the Xinjiang In force since June 2022 Rebuttal requires
region or listed entities documentary tracing of input
origin

Table 2. The four regimes driving most current traceability spending, with status as of August 2026. Every date in this table has moved at least
once or is set indirectly, so each should be checked against the primary source before it is used in a business case.

05 What standards and identifiers does traceability actually require?

Traceability depends on identifiers that remain stable as goods change hands and change form. The widely
used set comes from GS1 and includes the Global Trade Item Number for products, the Global Location
Number for parties and places, and the Serial Shipping Container Code for logistics units. These matter
because a traceability record is only as good as the link between one actor's identifier and the next actor's
identifier. Where each participant uses internal codes, every custody change requires a translation, and
translations are where reconstructions break.

Above the identifiers sits the event layer. EPCIS is the GS1 standard for capturing and sharing event data,
describing what happened, to which object, when, where, and why. This is the structure that makes the
difference between a database of transactions and a traceable chain, because it records transformations and
aggregations rather than only movements. GS1 has published specific guidance mapping EPCIS events to the
Critical Tracking Events used in the FSMA 204 rule, which is the most direct bridge between the standards
world and the current United States regulatory requirement.

On the standards side, ISO 22005 sets general principles and basic requirements for traceability system
design in the feed and food chain. It is a design standard rather than a prescription: it tells an organization
what a traceability system must be able to do and what it must document, and leaves the implementation
open. Buyers should note the deliberate absence in this landscape. There is no single international standard
that defines an end-to-end supply chain traceability system across all sectors, which is why requirements
have to be assembled from a regulation, an identification standard, and an event standard rather than taken
from one document.

It is worth flagging an interest here. GS1 is a not-for-profit standards organization rather than a software

vendor, but it does have an institutional interest in adoption of its own identification keys. That does not

undermine the standards, which are widely used and openly published, but a buyer should confirm which
identifier scheme its trading partners and regulators actually expect rather than assuming one answer.
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06 How is this different from a control tower or a data platform?

A control tower is best understood as a decision layer rather than a capability in its own right. The widely
used definition, from the analyst firm Gartner, describes it as a combination of people, process, data,
organization, and technology that captures near-real-time operational data to improve decisions. Read
carefully, that is a visibility function with a decision process attached. A control tower surfaces exceptions,
supports responses, and coordinates action. It does not by itself preserve the immutable event history that a
traceability reconstruction requires, and buying one does not discharge a traceability obligation.

A supply chain data platform is different again, and sits below both. It is the layer that ingests, models, and
serves supply chain data to whatever consumes it. Both visibility and traceability can be built on top of a well-
designed data platform, and where an organization already has one, the marginal cost of adding traceability
is largely the cost of capturing the right events rather than of new infrastructure. The distinction that matters
for procurement is that a data platform is architecture, while visibility and traceability are capabilities. Buyers
frequently compare a platform against a capability and cannot understand why the quotes are not
comparable.

The categories blur because vendors have commercial reasons to blur them. A visibility product can describe
its historical archive as traceability. A traceability product can describe its status views as visibility. A control
tower can present itself as both. The most reliable defense is to write requirements as questions the system
must answer rather than as category names. If the requirement is stated as the ability to identify every
customer who received any unit of a named lot within a defined number of hours, no amount of category
positioning obscures whether a product can do it.

The fair case for the converged view deserves acknowledgment. In practice the two capabilities increasingly
share one event backbone, since well-structured event data can serve both a live operational view and a
historical reconstruction. For many buyers a single well-designed investment does serve both needs, and
insisting on a hard separation can lead to buying two systems where one would do. The distinction argued
here is conceptual and should be used to write sharper requirements, not as a rule that the two must be
procured separately.
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07 Frequently asked questions

Is traceability just visibility with more history?

No, although the phrasing is common. Visibility systems are generally built to hold current state and to overwrite it
as conditions change, while traceability requires a durable, linked record of what happened at each custody
change, including transformations where inputs become different outputs. A visibility system with a data archive
still cannot reconstruct a lot unless those linkages were captured deliberately.

Does FSMA 204 require item-level serialization?

No. The rule is built around traceability lot codes and the recording of Key Data Elements at Critical Tracking
Events, which is a lot-level model rather than a serialized one. Buyers in food should be careful not to over-specify,
since serialization adds cost at every capture point without being required by the rule.

What are Critical Tracking Events and Key Data Elements?

Critical Tracking Events are the points in the supply chain where records must be created, such as receiving,
transformation, and shipping. Key Data Elements are the specific pieces of information that must be recorded at
each of those events. Together they define what has to be captured and when, which is why they drive most of the
implementation work.

Do I need GS1 standards to comply with FSMA 204?

The rule specifies data requirements rather than a particular identification scheme, so GS1 standards are not the
only way to comply. In practice many trading partners expect them, and GS1 has published guidance mapping its
event standard to the rule's tracking events, which makes them the path of least resistance where partners already
use them.

Is the EU Deforestation Regulation delayed?

Yes, twice. As of this writing it applies from 30 December 2026 for large and medium operators and 30 June 2027
for micro and small operators. Because a simplification review was scheduled during 2026, confirm the current
position against the primary source before relying on it.

When does the Digital Product Passport apply to my product?

There is no single date. The passport is established as a framework and obligations arrive product group by product
group through delegated acts, beginning with batteries. The planning question is when your specific product group
is scheduled, which is set in its own delegated act rather than in the framework regulation.

What is the difference between a control tower and a visibility platform?

A visibility platform supplies the current-state picture. A control tower wraps people, process, and governance
around that picture so that exceptions are acted on. The distinction is organizational as much as technical, and it is
worth asking a vendor which of the two they are selling, since the implementation effort differs substantially.

Does blockchain give me traceability?

Not on its own. Distributed ledgers address whether a record can be altered after the fact, which is a data integrity
guestion. Traceability depends first on whether the right events were captured accurately at every custody change,
and an immutable record of incomplete data is still incomplete. Treat claims in this area with care, since most
published results come from parties selling the technology.

What is EPCIS and do | need it?
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EPCIS is the GS1 standard for capturing and sharing supply chain event data, describing what happened to which
object, when, where, and why. You need it if your trading partners or regulators expect event data in a shared
format. If your chain is short and entirely internal, a well-designed internal event model may be sufficient.

Who should own this work internally?

Traceability usually needs a quality or compliance owner with authority over supplier requirements, because most
of the effort sits in supplier onboarding rather than in software. Visibility usually belongs with operations or
logistics. Projects that assign both to the technology function tend to underestimate the data capture discipline
required from partners the company does not control.
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08 Method, sources, and where to go deeper

Method

Regulatory status in section 04 and Table 2 was taken from primary regulator sources: the United
States Food and Drug Administration, the Federal Register, the Council of the European Union, the
European Commission, and United States Customs and Border Protection. Every date was checked
against the primary source rather than secondary summaries.

e The standards discussion in section 05 follows GS1 published standards and ISO 22005 rather than
vendor descriptions of them.

e The control tower definition in section 06 is the widely used Gartner formulation, reported through a
trade publication. Gartner is an analyst firm that takes vendor money and is flagged accordingly.

e Supply Chain Research is independent and vendor-neutral. We accept no payment from the vendors
or categories covered, and this page names no products.

Caveats

e Regulatory dates in this area have moved repeatedly and several remain under review. The dates
given are current as of August 2026 and should be reverified before use in a business case or a
supplier communication.

® SCR publishes no benchmark for the cost of a traceability implementation or for the savings from
narrower recalls. Figures circulating in this area originate largely with parties selling traceability
software and are not accompanied by sample size or method.

e Figure 1, Table 1, and Table 2 are structural and status summaries rather than measured research
findings.

e This page does not address the internal design of a traceability data model, supplier onboarding

program management, or the sector-specific rules that apply to pharmaceuticals, each of whichis a
separate exercise.

Where to go deeper

Readers assembling the underlying data layer should read the SCR supply chain data platforms guide, which
covers the architecture both capabilities sit on. The EDI and B2B integration guide covers how event data
actually moves between trading partners, which is where most traceability programs meet their real
constraint. The WMS, WES, and WCS guide covers where in-facility capture originates. Readers scoping a
wider program should start with the SCR supply chain software category map, and those building a case for
the spend should read the SCR software ROl method, since traceability benefits are largely avoided costs and

need to be argued as such.

Sources

[1] US Food and Drug Administration. FSMA Final Rule on Requirements for Additional Traceability Records for Certain Foods.
Primary regulator source.

[2] Federal Register. Requirements for Additional Traceability Records for Certain Foods; Compliance Date Extension, 7 August
2025. Primary; the source of the July 2028 date.
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[3

—_—

Council of the European Union. Deforestation: Council signs off targeted revision to simplify and postpone the regulation,
18 December 2025. Primary.

[4] European Commission, Access2Markets. Delay until December 2026 and other developments in implementation of the
EUDR. Primary.

European Commission. Digital Product Passport. Primary; confirms the phased, product-group approach under the
Ecodesign for Sustainable Products Regulation.
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[6] US Customs and Border Protection. Uyghur Forced Labor Prevention Act. Primary regulator source.
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[9] GS1. Global Traceability Standard, current release. Standards body.
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[12] Supply Chain Dive. What supply chain managers should know about control towers, reporting the Gartner definition.
Interested source: reports an analyst firm that takes vendor payment.

Supply Chain Research is an independent, vendor-neutral research platform for supply chain and technology leaders. We accept no payment
from the vendors or categories covered. This page is analysis, not legal or procurement advice, and its conclusions should be validated against
your own circumstances before any decision.
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