EV Battery Traceability: The Foundation for a Sustainable North American Supply Chain

The global transition to electric vehicles (EVs) introduces significant economic and environmental risks
that threaten to destabilize the nascent supply chain. Fundamentally, the lack of transparent tracking of
batteries—from raw material extraction to final recycling—is the single greatest vulnerability. In
response, international bodies like the European Union (EU) have mandated Digital Battery Passports.
To secure a resilient and sustainable future, the SAE J3327 Standard provides the essential, auditable
framework required to meet these global demands and manage these critical challenges.

The Global Imperative for Traceability

Traceability is not merely a compliance issue; it is the point of convergence for three critical
international challenges. First, there is a fundamental Sourcing Risk. Current global trade practices
make verifying the ethical and geographic origin of critical minerals (such as cobalt and lithium)
extremely difficult. Auditable chain-of-custody data is mandatory to meet the requirements of the U.S.
Inflation Reduction Act (IRA) tax credits and mitigate exposure to high-risk sourcing jurisdictions.
Second, without a complete history, there is a serious Safety and Maintenance Risk. A battery’s true
integrity is determined by its full life record. Standardized, immutable data is required for proper risk
assessment before a battery is repurposed for secondary use (like home storage) and is crucial for
effective accident response. Third, achieving a truly Circular Economy depends on this data. To meet
future recycled content mandates, manufacturers must know a retired battery’s precise chemical and
physical properties, a level of detail only the J3327 standard can provide.

Pre-Manufacture and Post-Manufacture Track and Trace

The SAE J3327 standard is the technical solution, defining the exact data elements and semantics
necessary for a distributed, auditable registry system. Its core design goal is to create a secure "single
source of truth” for battery provenance that avoids relying on a single central database, thereby
protecting proprietary information while ensuring accountability.

The standard mandates comprehensive tracking across the entire battery value chain: This begins with
the pre-manufacture phase, requiring the secure capture of data regarding raw material provenance
and the tracking of all associated labor and manufacturing steps. This data creates a digital twin that
then supports post-manufacture traceability. It facilitates the auditable chain of custody as the battery
is installed in a vehicle, potentially moves to secondary life applications, and eventually reaches its
end-of-life as scrap or is successfully returned to raw material for the circular economy.

The system relies on two key identifiers. The VIN (Vehicle Identification Number) serves as the
primary identifier for the battery while it is in the vehicle. Crucially, the VIN is not defined as PIlI
(Personally Identifiable Information) when it leaves the factory, enabling secure and private
traceability throughout the manufacturing and initial sales process. The BIN (Battery Identification
Number) is the unique identifier for the battery as a physical asset, allowing it to be tracked
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independently of the vehicle, for instance, in recycling or stationary storage. The BIN is linked to the
VIN at the point of manufacture.

The current EU Battery Passport structure, which largely limits or excludes the use of the VIN, severely
impacts the operational integrity of life-cycle tracking. This creates significant problems in connecting
the battery to the vehicle during its use, severely hindering the ability to recognize when a battery is
exported within a vehicle, and—most critically—for linking outstanding safety recalls directly to a
battery in the field for effective remediation. Hopefully, this will be addressed by the EU as the
operational rules for the implementation of the Battery Passport get codified and resolved.

Dual-Track Compliance: Meeting US and EU Needs

The J3327 standard is uniquely engineered to serve both major global regulatory needs simultaneously
through its Dual-Track Traceability system. For US Compliance under the IRA, J3327’s data
structure enables tracking by value/cost. This allows Original Equipment Manufacturers (OEMS) to
precisely calculate the percentage of components manufactured in North America and the critical
minerals sourced from the US or Free Trade Agreement (FTA) countries—essential for maximizing
EV tax credit eligibility. Concurrently, for EU Compliance under the Battery Passport system, J3327
mandates tracking by mass, which is the data element required for calculating a battery’s carbon
footprint, tracking recycled content, and ensuring ethical sourcing as required by the EU Digital Battery
Passport.
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