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TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
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1. Definitions.
“License” shall mean the terms and conditions for use, reproduction, and distribution as defined by Sections 1 through 9 of this document.
“Licensor” shall mean the copyright owner or entity authorized by the copyright owner that is granting the License.

“Legal Entity” shall mean the union of the acting entity and all other entities that control, are controlled by, or are under common control
with that entity. For the purposes of this definition, “control” means (i) the power, direct or indirect, to cause the direction or management
of such entity, whether by contract or otherwise, or (ii) ownership of fifty percent (50%) or more of the outstanding shares, or (iii) beneficial

ownership of such entity.
“You” (or “Your”) shall mean an individual or Legal Entity exercising permissions granted by this License.

“Source” form shall mean the preferred form for making modifications, including but not limited to software source code, documentation

source, and configuration files.

“Object” form shall mean any form resulting from mechanical transformation or translation of a Source form, including but not limited to

compiled object code, generated documentation, and conversions to other media types.

“Work” shall mean the work of authorship, whether in Source or Object form, made available under the License, as indicated by a copyright

notice that is included in or attached to the work (an example is provided in the Appendix below).

“Derivative Works” shall mean any work, whether in Source or Object form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain separable from, or merely link (or bind by name) to the interfaces of,

the Work and Derivative Works thereof.

“Contribution” shall mean any work of authorship, including the original version of the Work and any modifications or additions to that
Work or Derivative Works thereof, that is intentionally submitted to Licensor for inclusion in the Work by the copyright owner or by an
individual or Legal Entity authorized to submit on behalf of the copyright owner. For the purposes of this definition, “submitted” means any
form of electronic, verbal, or written communication sent to the Licensor or its representatives, including but not limited to communication
on electronic mailing lists, source code control systems, and issue tracking systems that are managed by, or on behalf of, the Licensor for
the purpose of discussing and improving the Work, but excluding communication that is conspicuously marked or otherwise designated in

writing by the copyright owner as “Not a Contribution.”

“Contributor” shall mean Licensor and any individual or Legal Entity on behalf of whom a Contribution has been received by Licensor and

subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable copyright license to reproduce, prepare Derivative Works of, publicly display,

publicly perform, sublicense, and distribute the Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable (except as stated in this section) patent license to make, have made, use,
offer to sell, sell, import, and otherwise transfer the Work, where such license applies only to those patent claims licensable by such
Contributor that are necessarily infringed by their Contribution(s) alone or by combination of their Contribution(s) with the Work to which

such Contribution(s) was submitted.



If You institute patent litigation against any entity (including a cross-claim or counterclaim in a lawsuit) alleging that the Work or a
Contribution incorporated within the Work constitutes direct or contributory patent infringement, then any patent licenses granted to You

under this License for that Work shall terminate as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You meet the following conditions:

a. You must give any other recipients of the Work or Derivative Works a copy of this License; and

b. You must cause any modified files to carry prominent notices stating that You changed the files; and

c. You must retain, in the Source form of any Derivative Works that You distribute, all copyright, patent, trademark, and attribution notices
from the Source form of the Work, excluding those notices that do not pertain to any part of the Derivative Works; and

d. If the Work includes a “NOTICE” text file as part of its distribution, then any Derivative Works that You distribute must include a readable
copy of the attribution notices contained within such NOTICE file, excluding those notices that do not pertain to any part of the Derivative
Works, in at least one of the following places: within a NOTICE text file distributed as part of the Derivative Works; within the Source form
or documentation, if provided along with the Derivative Works; or, within a display generated by the Derivative Works, if and wherever such
third-party notices normally appear. The contents of the NOTICE file are for informational purposes only and do not modify the License.
You may add Your own attribution notices within Derivative Works that You distribute, alongside or as an addendum to the NOTICE text

from the Work, provided that such additional attribution notices cannot be construed as modifying the License.

You may add Your own copyright statement to Your modifications and may provide additional or different license terms and conditions for
use, reproduction, or distribution of Your modifications, or for any such Derivative Works as a whole, provided Your use, reproduction, and

distribution of the Work otherwise complies with the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise, any Contribution intentionally submitted for inclusion in the Work by
You to the Licensor shall be under the terms and conditions of this License, without any additional terms or conditions. Notwithstanding
the above, nothing herein shall supersede or modify the terms of any separate license agreement you may have executed with Licensor

regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade names, trademarks, service marks, or product names of the
Licensor, except as required for reasonable and customary use in describing the origin of the Work and reproducing the content of the

NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or agreed to in writing, Licensor provides the Work (and each Contributor
provides its Contributions) on an “AS I1S” BASIS, WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied, including,
without limitation, any warranties or conditions of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A PARTICULAR PURPOSE.
You are solely responsible for determining the appropriateness of using or redistributing the Work and assume any risks associated with

Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory, whether in tort (including negligence), contract, or otherwise, unless
required by applicable law (such as deliberate and grossly negligent acts) or agreed to in writing, shall any Contributor be liable to You for
damages, including any direct, indirect, special, incidental, or consequential damages of any character arising as a result of this License
or out of the use or inability to use the Work (including but not limited to damages for loss of goodwill, work stoppage, computer failure
or malfunction, or any and all other commercial damages or losses), even if such Contributor has been advised of the possibility of such

damages.

9. Accepting Warranty or Additional Liability. While redistributing the Work or Derivative Works thereof, You may choose to offer, and charge
a fee for, acceptance of support, warranty, indemnity, or other liability obligations and/or rights consistent with this License. However, in
accepting such obligations, You may act only on Your own behalf and on Your sole responsibility, not on behalf of any other Contributor, and
only if You agree to indemnify, defend, and hold each Contributor harmless for any liability incurred by, or claims asserted against, such

Contributor by reason of your accepting any such warranty or additional liability.

Licensed under the Apache License, Version 2.0 (the “License”). You may not use this file except in compliance with the License.

END OF TERMS AND CONDITIONS



INTRODUCTION

This standard was issued by MOBI and its members. MOBI is a nonprofit alliance of many of the world’s largest vehicle
manufacturers, startups, governments/transit agencies, NGOs, financial institutions, e-mobility providers, consultancies,
suppliers, logistics providers, and more working to create standards and build the Web3 digital infrastructure for connected

ecosystems and |oT commerce.

MOBI is creating standards for trusted self-sovereign data and identities (e.g. vehicles, people, businesses, things),
verifiable credentials, and cross-industry interoperability, with the goal of making transportation more efficient, equitable,
decentralized, and circular, all while preserving the data privacy of users and providers alike. MOBI is technology and ledger
agnostic. The work of preparing standards is carried out through MOBI Working Groups. Each member of the consortium
interested in a subject for which a Working Group has been established has the right to be represented and participate

in that Working Group.

The procedures used to develop this document and those intended for its further maintenance are described in the working
group charter. In particular, the different approval criteria needed for the different types of MOBI documents should be noted.
Approvals of MOBI Steering Committee and Board of Directors are obtained upon the final document release. Attention is
drawn to the possibility that some of the elements of this document may be the subject of intellectual property rights. In
accordance with MOBI IPLR policy, a 60-day review period is provided to the MOBI community to disclose any and all IP
matters pertaining to this standard. MOBI shall not be held responsible for identifying any or all such rights. Details of any

IP rights identified during the development of the document will be in the Introduction upon public release of this standard.

Any trade name used in this document is provided for the convenience of users and does not constitute an endorsement.
This standard is the result of continuous workshops, discussions, and research efforts carried out by members of the

DRIVES Program. Sincere thanks are extended to those who contributed their unique insights to this value chain map.

CONTACT

connect@dlt.mobi

www.dlt.mobi
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EXECUTIVE SUMMARY

According to Open Data Watch, “Data value chain provides a framework through
which to visualize the life cycle of data, from defining a need to using them for
impact... Finding high-value uses and creating a process to transform raw data

into actionable information is the essence of the data value chain.”

Electric Vehicle Battery State of Health (SOH) data is of interest to many different
stakeholders in the value chain. This analysis maps various stakeholders engaged in
collection, publication, uptake, and other activities related to the SOH information.
It describes those activities along with interfaces by which stakeholders share
data. Interfaces include contracts and other legal mechanisms, consents provided

by SOH data providers, usage restrictions, and privacy requirements.

LIST OF ACRONYMS

BMS : Battery Management System

EV :  Electric Vehicle

OEM : Original Equipment Manufacturer
SOH :  State of Health

GLOSSARY OF TERMS

This section contains the definitions of all technical and specific terms used

throughout this document.

Battery: Any source of electrical energy generated by direct conversion of chemical
energy and consisting of one or more non-rechargeable or rechargeable battery

cells or groups of them.

Battery State of Health (SOH): Ratio of total maximum capacity (in kWh) at any
given time over beginning of life capacity (or rated capacity). The SOH deteriorates

over long periods of usage impacting the battery’s overall performance.

Battery Management System (BMS): A battery management system manages a
battery pack and monitors the operating state of modules and cells, calculates
and reports various performance data, and balances the performance of individual

cells and modules.

© 2024 MOBI. All rights reserved. 1




OBJECTIVE OF THIS DOCUMENT

A decentralized mechanism has the potential

to instill trust without sacrificing the accuracy
or timeliness of the SOH data, thereby directly
adding value to the data moving through the

value chain.

STAKEHOLDERS OF THE SOH DATA

Stakeholders of SOH data span across a wide
range of sectors, all of whom play critical roles

in producing, verifying, or utilizing SOH data.

MOBI SOH0002/VM/2023 VERSION 1.3

Electric Vehicle Battery State of Health (SOH) data is of interest to different
stakeholders in the electric vehicle value chain. This analysis mapped stakeholders
engaged in the collection, publication, and uptake, and hence the impact of the
battery SOH data on the stakeholders in the value chain. The mapping describes

the impact on the value of SOH information due to reporting attributes, accuracy,
and timeliness.

Trust must be maintained in order for the data value chain to function. Therefore,
the stakeholders must verify data accuracy and ensure timeliness. This presents
a strong incentive for the stakeholders to coordinate. A decentralized mechanism
has the potential to instill that trust without sacrificing the accuracy or timeliness
of the SOH data. By providing all the guarantees of data security, accuracy, and
timeliness at a reduced cost, such a decentralized mechanism can directly add

value to the data moving through the overall value chain.

Stakeholders of SOH data include individuals and entities that (1) produce algorithms
to estimate SOH, (2) perform laboratory tests to determine or verify SOH, and

(3) consume SOH data for various commercial and non-commercial purposes.

This analysis mapped the following stakeholders:

» Electric Vehicle (EV) Manufacturers

» Tier N Battery Manufacturers

»  EV Owners/Fleets

» Governments, Regulators, and Policymakers

» Insurers of EV Owners

» Lenders to EV Owners and Dealers

» EV Dealers and Repair Shops

» Battery Recycling and Repurposing Companies
» Battery Swapping Companies

» Battery Analytics Platforms

» Battery Testing Companies

S
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ACTIVITIES IN THE SOH DATA VALUE CHAIN

In this stage, stakeholders establish the process

for collecting SOH data from other stakeholders.

This involves processing data to ensure they
are correctly recorded, classified, and stored in

formats that allow further use.

Once data has been collected by a stakeholder,
the data and all accompanying metadata must
be published in such a way that intended users
can access them.

In this stage, the stakeholders utilize the
SOH data without the need for cleaning or
alterations and instead focus on generating
immediate value from the data.

MOBI SOH0002/VM/2023 VERSION 1.3

Collection

Collection of SOH data is the first stage in the value chain. In this stage, stakeholders
establish the process for collecting SOH data from other stakeholders. This involves
processing data to ensure they are correctly recorded, classified, and stored in
formats that allow further use. For the purposes of this analysis, assume that
the SOH data are either directly stored in the battery management system (BMS)
or stored in such a way that the stakeholders can derive SOH by using analytical
models over attributes stored in the BMS. SOH data can then be transmitted to
stakeholders via wireless communication (e.g., cellular connection, Bluetooth)

and/or wired connections.

This analysis assumes that once an EV is sold to an individual or a company,
then the SOH data associated with the EV battery are only accessible by the
buyer, who may then also consent to give access to third parties. This analysis
also assumes hereon that there are no prevalent standards, specifications, and

best practices on how the SOH data should be shared between the stakeholders.

Publication

Publication is the second stage of the value chain. Once data has been collected
by a stakeholder, the data and the accompanying metadata must be published
in such a way that the intended users can access them. The publication stage
involves three activities: (1) providing the SOH data to the user with appropriate
documentation in online and offline formats; and (2) analyzing data to extract

useful information.

Stakeholders may publish the data for internal or external use. Stakeholders
such as vehicle owners, insurers, and lenders typically will not publish the data
externally and instead consume it for internal business purposes. For example,
insurers may aggregate the SOH data they receive from different EV models and
evaluate this data to influence underwriting decisions. Government regulators
may, on the other hand, publish SOH information about particular vehicle makes/
models and how SOH deteriorates over time for those vehicles based on empirical

data collected over time.

Uptake

In this stage, the stakeholders utilize the SOH data without the need for cleaning
or alterations and instead focus on generating immediate value from the data.
This stage involves three activities: (1) connecting the SOH data to users; (2)
incentivizing users to incorporate SOH data into the decision-making process;
and (3) influencing them to value data. For example, vehicle manufacturers may
connect and engage with vehicle owners by providing the battery SOH, indicating
upcoming battery maintenance needs, and incentivizing better charging and

discharging activities to prolong the battery SOH.

© 2024 MOBI. All rights reserved. 3




Vehicle manufacturers may use aggregated SOH

data to assess defects in battery design.

In the impact stage, stakeholders use the
SOH data to advance their bottom-line goals

and objectives.

STAKEHOLDER INTERFACES

This section describes interfaces between

the stakeholders used to exchange the SOH
data. Interfaces are actions stakeholders must
perform before, during, and after sending and

receiving data.

There must exist contractual relations related
to the exchange of SOH data between two

legal entities.

Battery
Management ——
System
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Vehicle manufacturers may also use the SOH data gathered from multiple vehicles

to assess defects in the current battery design.

Impact

In the impact stage, stakeholders use the SOH data to advance their bottom-Lline
goals and objectives. This is the final stage in the value chain and offers the largest
value-add for stakeholders. Manufacturers may assess SOH data to influence
decisions regarding battery design, engineering, and manufacturing processes,

which may have a substantial effect on future revenue and brand impact.

This section describes interfaces between the stakeholders used to exchange
the SOH data. Interfaces are actions stakeholders must perform before, during,
and after sending and receiving data. Interfaces form a basis for the exchange

of SOH data and can be contractual in nature.

Data Exchange Contracts

Because SOH data is exchanged between two legal entities, there must exist
contractual relations between the entities on the basis of which the data exchange
occurs. For example, a vehicle manufacturer may enter into a contract with a vehicle
owner to provide value-added services for a fee to provide timely notification of
changes in battery SOH. Such a contract must stipulate terms and conditions
regarding the usage of SOH data by vehicle manufacturers when this data is

provided by vehicle owners. Figure 1 shows a potential model for SOH data flow.

Recycling
Companies

Data will

be transferred

when the pack
undergoes internal
maintenance.

Lenders

Lenders receive data from
the owner for purposes of
lower financing rates and
fees on the vehicle.

Regulators

Regulators will be granted
access to the data for all

Vehicle regulatory litigation.

Manufacturers

OEM maintains control Insurance
of all data observed by Companies

the BMS.

Battery
Manufacturers
Battery Manufacturer
receives data from the

OEM for warranty and
recall justification.

Owners

The owner will receive
SOH data during their
entire ownership of the
vehicle.

Insurance agencies will
agree to provide lower
policy fees should be
owner provide SOH data.

Dealers

The dealer will receive
data from the owner in
return for discounted
maintenance prices and
incentives for future
vehicles - or for lease
monitoring.

Figu

re 1. Downstream flow of battery SOH data.

© 2024 MOBI. All rights reserved. 4




Legal consent of use outlines terms and
conditions by which stakeholders must share/

use/consume battery state of health data.

The intent of this section is to define
potential mediums of data transmission

between stakeholders.

Usage restrictions define what data can be
utilized between two stakeholders that have
established a contractual agreement to share
SOH data.
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Legal Consent of Use

Legal consent of use outlines terms and conditions by which stakeholders must
consume battery state of health data. It defines usage restrictions and limitations
imposed by a stakeholder to another before sharing the SOH data. For example,
the vehicle manufacturer of the EVs may put restrictions on how the vehicle
owners can use the SOH data and attach liability and limits for such use. Each

stakeholder relationship may have varying levels of data consent.

Transmission Methods

This section describes methods of data transmission between stakeholders. The
intent of this section is not to prescribe any specific transmission technologies such
as HTTP, FTP, etc., as those will be determined by the stakeholders themselves.
Rather, the intent is to define potential mediums of data transmission between
the stakeholders. For example, SOH data can be transferred from the vehicle
manufacturer to the EV owner using various wireless mediums such as cellular

connection.

Usage Restrictions

Usage restrictions define what data can be utilized between two stakeholders
that have established a contractual agreement to share SOH data. This means
certain variables or information may only be allowed use for analysis, inspection,
maintenance, or financial purposes. For example, vehicle owners may restrict
insurers from reselling or sharing their SOH data with a third party. Alternatively,

data owners may allow insurers to share the data with a third party in order to

correctly assess insurance premiums.

© 2024 MOBI. All rights reserved.
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