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Digital twin -
Maturity model and guidance for a maturity assessment

FOREWORD

1) ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are members of ISO or IEC
participate in the development of International Standards through technical committees established by the
respective organization to deal with particular fields of technical activity. ISO and IEC technical committees
collaborate in fields of mutual interest. Other international organizations, governmental and non-governmental,
in liaison with 1ISO and IEC, also take part in the work.

2) The formal decisions or agreements of IEC and ISO on technical matters express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has representation
from all interested IEC and ISO National bodies.

3) IEC and ISO documents have the form of recommendations for international use and are accepted by IEC and
ISO National bodies in that sense. While all reasonable efforts are made to ensure that the technical content of
IEC and ISO documents is accurate, IEC and ISO cannot be held responsible for the way in which they are used
or for any misinterpretation by any end user.

4) In order to promote international uniformity, IEC and ISO National bodies undertake to apply IEC and ISO
documents transparently to the maximum extent possible in their national and regional publications. Any
divergence between any IEC and ISO document and the corresponding national or regional publication shall be
clearly indicated in the latter.

5) IEC and ISO do not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC and ISO marks of conformity. IEC and ISO are not
responsible for any services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this document.

7) No liability shall attach to IEC and ISO or their directors, employees, servants or agents including individual
experts and members of its technical committees and IEC and ISO National bodies for any personal injury,
property damage or other damage of any nature whatsoever, whether direct or indirect, or for costs (including
legal fees) and expenses arising out of the publication, use of, or reliance upon, this ISO/IEC document or any
other IEC and ISO documents.

8) Attention is drawn to the Normative references cited in this document. Use of the referenced publications is
indispensable for the correct application of this document.

9) IEC and ISO draw attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC and ISO take no position concerning the evidence, validity or applicability of any claimed patent
rights in respect thereof. As of the date of publication of this document, IEC and ISO had not received notice of
(a) patent(s), which may be required to implement this document. However, implementers are cautioned that this
may not represent the latest information, which may be obtained from the patent database available at
https://patents.iec.ch and www.iso.org/patents. IEC and ISO shall not be held responsible for identifying any or
all such patent rights.

ISO/IEC 30186 has been prepared by subcommittee 41: Internet of Things and Digital Twin, of
ISO/IEC joint technical committee 1: Information technology. It is an International Standard.

The text of this International Standard is based on the following documents:

Draft Report on voting

JTC1-SC41/502/FDIS JTC1-SC41/525/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1, and the ISO/IEC Directives, JTC 1 Supplement
available at www.iec.ch/members_experts/refdocs and www.iso.org/directives.
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INTRODUCTION

Digital twins typically comprise several enabling technologies that are existing, under
development or upcoming in the near future. Similar to other evolving digital technologies,
digital twins progress through various levels of complexity. Digital twins evolve from simple to
complex structures, from standalone systems to federated networks, and from requiring human
intervention to achieving autonomy. Each successive level of a digital twin introduces
increasingly sophisticated functionalities.

Digital twins deployed in various application domains are likely requested to cooperate with
other digital twins for coping with complex problems raised across the application domains.
However, different levels of features such as convergence, capabilities and integrated view
prevent digital twin applications from cooperating with other digital twin applications.

In this situation, the digital twin maturity model is helpful to understand the features that should
be supported by a digital twin from a low level to a higher level. The digital twin maturity model
is an assessment tool of a digital twin for determining the current maturity level and common
understanding of the evolution towards another level. Its purpose is to support an organization
assessment of and advancement of its level of maturity in the technological capability of its
digital twins. It does not provide guidance on enhancing the maturity and capability of users, or
the outcomes digital twin can help deliver.
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1 Scope

This document provides a generic digital twin maturity model, definition of assessment
indicators, and guidance for a maturity assessment.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

ISO/IEC 30173, Digital twin - Concepts and terminology

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 30173 and the
following apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

e |EC Electropedia: available at https://www.electropedia.org/

e |ISO Online browsing platform: available at https://www.iso.org/obp

3.1
maturity level
identified extent of measured effect

Note 1 to entry: The extent of measured effect is divided into segments, referred to as levels, of increasing
competence to achieve digital twin objectives.

[SOURCE: ISO 22549-2:2020, 3.2, modified — The first preferred term “maturity level indicator”
has been deleted. In the definition, “within the maturity model” has been deleted. In Note 1 to
entry, “enterprise” has been replaced by “digital twin”.]

3.2
maturity model
set of information that indicates the characteristics of maturity levels

[SOURCE: ISO 22549-2:2020, 3.1, modified — In the definition, “that indicate the maturity of ClII,
its descriptive name and characteristics” has been replaced with “that indicates the
characteristics of maturity levels”.]

3.3
maturity assessment
method for assessing the digital twin maturity level(s) (3.1) against a maturity model (3.2)

3.4

convergence aspect

<digital twin> maturity in terms of degrees of correlation between the target entity (physical
states) and its corresponding digital twin(s) (digital states)

3.5
capability aspect
<digital twin> maturity in terms of abilities of a digital twin to accurately reflect and predict the

behaviour of the target entity Documents
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3.6

integrated view aspect

<digital twin> maturity in terms of the user view and describing how a digital twin can support
users in their tasks from different lifecycle stages and how a digital twin can support cross-team
collaboration

3.7
time aspect
<digital twin> maturity in terms of the management of time information of digital twins

3.8

trustworthiness aspect

<digital twin> maturity in terms of measuring security, reliability and conformance of a digital
twin throughout its lifecycle

4 Abbreviated terms

Al artificial intelligence
AR augmented reality
VR virtual reality

2D two dimensions

3D three dimensions

5 Maturity model

5.1 General

As digital twin technology evolves, it is important for organizations to assess and comprehend
the maturity levels of their digital twins. A structured maturity model aids in assessing current
digital twin deployments with the strategic aims of an organization. This assessment enables
organizations to maximize their value, ensure alignment with business, and guide future
investments towards the most promising digital twin technologies.

Maturity assessment of a digital twin involves analysing the correlation between a digital twin
and its target entities, the capabilities of the digital twin, how it manages temporal data in
relation to those entities and trustworthiness of a digital twin. It is equally important to assess
the support that digital twins provide to users across various stages of their lifecycle, as well as
their ability to facilitate collaboration across different realms.

A maturity model delineates distinct levels of maturity, each characterized by a unique indicator,
descriptive name, and specific characteristics that provide essential insights for the assessment
process. Figure 1 shows the digital twin maturity model.

NOTE 1 The five identified aspects represent a minimal maturity model that can be extended by incorporating
additional aspects aligned with the dimensionality and maturity level indicators defined in this document. While
maturity levels are generally assessed independently, potential interdependencies between aspects can exist. These
interdependencies are assessed case-by-case, reflecting the specific contextual relationships that can arise.

NOTE 2 The definition of digital twin in ISO/IEC 30173:2023, 3.1.1 is focused on the level 3 convergence aspect.
However, a digital twin has more features and characteristics beyond the convergence between the physical and

digital states at an appropriate rate of synchronization. This document extends the features and characteristics of a
digital twin beyond those in ISO/IEC 30173:2023, 3.1.1 in terms of a maturity assessment.
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Digital twin
maturity model
MaturiD Convergence Capalbility Integrated view Time Trustworthiness
aspects aspect aspect aspect aspect aspect
Level 1 > Static Mirroring Task-specific Un-linked Integral
Level 2 > Paired Monitoring Connected Linked Secured
Level 3 > Synchronized Predictive Preventive Parameterized Reliable
Level 4 > Coordinated Federated Augmented Aligned Validated
Level 5 > Unified Autonomous Supervising Integrated Trusted

IEC
Figure 1 — Digital twin maturity model

5.2 Convergence aspect

Convergence aspect represents the various degrees of alignment and interaction between the
physical and digital states. It assesses how effectively a digital twin mirrors its target entity,
capturing data and reflecting changes accurately. This involves not only the synchronization of
data but also the integration of processes, responses and behaviours between the target
entities and the digital twins. As the convergence level increases, a digital twin evolves from a
static representation to a highly dynamic and interactive model.

Table 1 shows the maturity levels of a digital twin by convergence aspect.
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