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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

The United Nations (UN) sustainable development agenda, “Transforming Our World: The 2030 Agenda
for Sustainable Development”, adopted in 2015, aims to end poverty, promote prosperity and well-being,
while reducing environmental impact by 2030. It includes 17 Sustainable Development Goals (SDGs), of
which Goal 11 focuses on “Make cities inclusive, safe, resilient and sustainable”. As cities and communities
grow, they face challenges in meeting the needs of citizens in an equitable and sustainable way. The
demand for community infrastructure(s) such as energy, water, transportation, waste and information and
communication technology (ICT) will increase with the growth of urban populations and urbanization.
Appropriate development of community infrastructure(s) is crucial to support the operations and activities
of communities to overcome urban challenges and make progress towards achieving the SDGs. It also needs
to be economically efficient and aims to reduce the environmental impact of urban activities.

For the efficient development of community infrastructure(s) and continuous performance improvement,
communities can benefit from a tool that measures the current level of maturity of)'the ¢ommunity
infrastructure(s) relative to the desired future improvements. In this context, a maturify’modg¢l is widely
recognized as an efficient and effective tool. This model describes the necessary practices and pfocesses at
each level fo achieve the desired level of performance in a reliable and sustainablesmanner. For example, the
capability maturity model (CMM) presented in the ISO/IEC 15504 series provides this function in software
development. Documents such as ISO 18091 and ISO 37101 also promote aCMM-like framework for local
governmerjts or communities.

This document provides the basis, requirements and guidance for assessment and imprdvement of
community infrastructure(s) using a community infrastructure maturity model (CIMM). The CIMM assesses
the level of performance, process and interoperability of the community infrastructure(s) as [well as its
contributign to the community. It also helps stakeholders set improvement targets to guide invgstment by
identifying gaps in the current level of community infrastructure.

The CIMM [an be expressed conceptually as a series of levels, each building on the previous one ds shown in
Figure 1. Sge Clauses 4 and 5 for more information.

A Level 5 §

Level 4 §
Level 3 j
Level 2
Improvement
= Level up

Level 1

Maturity

Figure 1 — Conceptual expression of CIMM

Decisions are made on the basis of a systematic overall picture of the characteristics of the community
infrastructure in order to promote continuous improvement. The CIMM is a systematic assessment
framework that includes the five reference levels of maturity for each of the community infrastructure
characteristics.

An assessment using the CIMM can be used to compare different communities, but can also be used to
compare the current and future state of infrastructure in a single community by defining the object and
scope of the assessment. For example, see Annex A for an overview of the “Plan-Do-Check-Action (PDCA)”
cycle for developing community infrastructure(s), where this document is particularly helpful in the “Plan”

© IS0 2024 - All rights reserved
\%


https://standardsiso.com/api/?name=dd2b94c70118ea9bed3a43be72349563

ISO 37153:2024(en)

and “Check” phases. This document can help users assess current levels of performance, process and
interoperability, and to monitor progress towards achieving desired improvements.

More specifically, this document supports the following stakeholders:

citizens:

— to improve their quality of life;

— tomake community infrastructure accessible for awide range of people, regardless of their individual
language, disability, etc.;

owners of community infrastructure:

supplig

operaf

invest

city pl

all stal

tolidentify which performance characteristics of the infrastructure should be prioritized

tolidentify what technical performance aspects should be prioritized for improvement;

to|determine which community infrastructure products meet the specified, requirement

to

services;

to|determine the current level of performance of the community infrastructure they ope

to|determine the appropriate processes to improve performance;

to

performance;

tolassess city planning and identify infrastructure priorities;

to

cyfle costs;

to[promote the harmonization of the needs of residents, community managers and the en

to

brs of community infrastructure:

ors of community infrastructure:

DI'S:

Ainners or government decision makers:

keholders:

S

identify a direction for the development of future communityCinfrastructure pr¢ducts and

rate;

determine which types of infrastructure investment will best achieve the desirgd level of

ensure that investmént in community infrastructure maximizes performance and minimizes life

promote‘the sustainable development and community resilience.

vironment;

© IS0 2024 - All rights reserved
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Smart community infrastructures — Maturity model for

dsSSsess

ment and improvement

1 Scope

This document provides the basis, requirements and guidance for assessing the level of performance, process

and interoj
CIMM. It al
in the curr

econoinic development;

decommissioning).

This docun
a) alltyp

and IC
b) single
c¢) all typ
d) all app
NOTE ]
2 Norm
The follow
requireme

the latest ¢

ISO 37151,

3 Term
For the puj
ISO and IE
ISO On

so helps stakeholders set targets for improvement that will guide investment by ident
ent level of community infrastructure.

nent is applicable to:

¥
Lypes of community infrastructure or multiple types of community infrastructure;

es of communities, regardless of geographical location, siZe, economic structure,

licable stages of the infrastructure life cycle (e.g. plahhing, design, construction, opg

ative references

ng documents are referred to in theitext in such a way that some or all of their content
hts of this document. For dated references, only the edition cited applies. For undated
dition of the referenced document (including any amendments) applies.

s and definitions
poses of this. document, the following terms and definitions apply.

[ maintain/terminology databases for use in standardization at the following addresse

liné.browsing platform: available at https://www.iso.org/obp

'he use of natural systems, such as green infrastrugture, is considered a type of infrastructurg.

Smart community infrastructures — Principles and requirements for performance metrig

ity using a
ifying gaps

bs of community infrastructure, including, but not limited to, energy, water, transportation, waste

br stage of

ration and

ronstitutes
references,

2]

3.1

IEC Electropedia: available at Nttps://WWW.electropedia.org/

maturity model
model derived from one or more specified assessment model(s), that identifies the set of phased development
or progress levels showing the assessment categories for community infrastructure(s)

3.2
maturity |

evel

point on an ordinal scale of community infrastructure maturity that characterizes the maturity of the
community infrastructure assessed within the scope of the maturity model used

© IS0 2024 - All rights reserved
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change to the economy, environment and other community issues, either adverse or beneficial, resulting
from community infrastructure(s)

3.4

achievement criteria table

ACT

table populated with predefined requirements for characteristics to be achieved at each maturity level, as
specified in the community infrastructure maturity model (CIMM)

3.5

community infrastructure maturity model

CIMM nL

maturity model applied to community infrastructure, which defines maturity levels in ordem ¥o
level of mafurity of community infrastructure

3.6

performance

measurablg result

Note 1 to entry: Performance can relate to either quantitative or qualitative findings:

Note 2 to entry: Performance can relate to the management of activities, processes, products (includin
programmejrs, projects, plans and services), systems or organizations.

[SOURCE: ISO 37101:2016, 3.29]

3.7

process

series of ac

Fions or events taking place in a defined manneitleading to the accomplishment of an expg

Note 1 to enltry: “Defined” in this context does not necessarily mean documented. A defined process includ

limited to, 4
[SOURCE: I
3.8

daptive means.

SO/IEC 15944-1:2011, 3.53, modified — Note 1 to entry has been added.]

interoperability

ability of s
exchanged

Note 1 to en
Note 2 to en
[SOURCE:

39
communit

ystems to provide servicesto and accept services from other systems and to use the
to enable them to opérate effectively together

try: “Systems” in this context means community infrastructures.
try: “Service$”in this context includes information such as data and knowledge.

SO 21007-1:2005, 2.30, modified — Notes 1 and 2 to entry have been added.]

assess the

b strategies,

cted result

bs, but is not

services so

\ 4

group of people with an arrangement of responsibilities, activities and relationships

Note 1 to entry: In many, but not all, contexts, a community has a defined geographical boundary.

Note 2 to entry: A city is a type of community.

[SOURCE: I

S0 37100:2016, 3.2.2]

© IS0 2024 - All rights reserved
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3.10
community infrastructure
system of facilities, equipment and services that support the operations and activities of communities

Note 1 to entry: Such community infrastructures include, but are not limited to, energy, water, transportation, waste
and information and communication technologies (ICT).

[SOURCE: IS0 37100:2016, 3.6.1]

3.11

smart community infrastructure

community infrastructure with enhanced technological performance that is designed, operated, and
maintained to contribute to sustainable development and resilience of the community

[SOURCE: SO 37151:2024, 3.3]

3.12
sustainabje development
development that meets the environmental, social and economic needs of the presentiwithout comipromising
the ability pf future generations to meet their own needs

Note 1 to entry: Derived from the Brundtland Report.
[SOURCE: ISO Guide 82:2019, 3.2]

3.13

life cycle
consecutive and interlinked stages of a product system, from raw material acquisition or generfation from
natural redources to final disposal

[SOURCE: ISO 14044:2006, 3.1]

3.14
metric
defined mdasurement method and the measurement scale

[SOURCE: ISO 37100:2016, 3.5.2]

3.15
characterjstic
distinguishing feature

[SOURCE: ISO 17566:2011, 2.2}

4 Basis/of comnmunity infrastructure maturity model

4.1 Outline

ThlS dOCUI ant nravidac roacrivramannte and guidanen for tha daunlonminant Af 4 santhadalagyy 0 assess the

T pPTroviato T oottt co ot ot cCT o ot Ot v Cropmtic O o it triiototog y o

performance, process and interoperability of community infrastructure(s) and their contribution to
community-wide priorities in relation to five maturity levels based on the CIMM. This methodology is also
used to identify improvement points for the levels.

For this purpose, an achievement criteria table (ACT) shall be developed and utilized.

Clause 4 provides an overview of the whole methodology, including definitions and requirements. Clause 5
specifies how to develop the ACT. Clause 6 specifies how to utilize the table for assessment and improvement.

© IS0 2024 - All rights reserved
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4.2 Achievement criteria table

The ACT comprises:

infrastructure(s) or their contribution to the community;

objectives justifying the inclusion of each characteristic;
five levels of maturity for each characteristic;

descriptions or definitions of the criteria for the characteristics that define each level.

characteristics to assess their attributes, i.e., performance, process and interoperability of the community

The CIMM provides reference maturity levels for the community infrastructure(s). See 4.5 and 5.4.3 for

details.
Table 1 outlines the basic structure of an ACT. Note that this basic structure can be customized to meet
the needs ¢f each assessment. An example of a customized ACT structure for the assessment of ¢ommunity
infrastructure(s) is provided in Annex C. Annex D then provides an example of an assessment trigl using the
ACT structjure from Annex C.
Table 1 — Basic structure of an ACT
Characteristics Objectives Léevel
1 2 3 4 5
CH1 Objective of CH1 Def. Def. Def. Def. Def.
CH2 Objective of CH2 Def. Deft Def. Def. Def.
CH3 Objective of CH3 Def. Def! Def. Def. Def.
Key
“CH1”: charalcteristic 1.
“CH2”: characteristic 2.
“CH3”: chargcteristic 3.
“Def.”: definjtion. Represents a description of,the, criteria for the characteristics to be met at each level of the (IMM. These
definitions dan be expressed in quantitative, qualitative or descriptive measures.
4.3 Ass¢ssment aspects ofthe community infrastructure
This document provides two-aspects for the assessment of the community infrastructure(s).
— Technical assessmént:” Assessment of the performance, process and interoperability of the ¢ommunity
infrasfructure(s),'€.g. the capacity of a power generation plant.
— Contripution~assessment: Assessment of the contribution of the community infrastrugcture(s) to
commuinity-wide priorities, e.g. the unemployment rate of a community affected by a road cqnstruction
project

A technical assessment can be useful as an assessment tool for operators, supervisory authorities and
community infrastructure vendors.

A contribution assessment can be useful as an assessment tool for government decision-makers and

developme

nt agencies.

Table 2 outlines the conceptual relationship between the two assessment aspects. It is a modified version of

[SO 37151:

NOTE 1
ISO 37151:2

2024, Table 1.

024, 5.3.

© IS0 2024 - All rights reserved
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Annex B provides a detailed description of the technical assessment. Many stakeholders show more interest

in the technical assessment than the contribution assessment. This is because a contribution assessment takes longer
to measure complex causal relationships, which involves data collection and data analysis.

NOTE 3

between different communities.

Table 2 — Relationship between the two assessment aspects

Community issues are the challenges facing the community. The issues and their prioritization vary

Technical assess- Contribution assessment
ment
Characteristics Impact 1 Impact 2 [...] Impact N
(e.g. gross product of (e.g. (any other impacts)
a community) unemployment rate ot
a community)
Charactgristic A ol *
(e.g. capadity of ser-
vices)
Charactgristic B ok ok
(e.g. investment effi-
ciency of|services)
[}
Charactgristic N * ok
(any other|character-
istics)
NOTE 1 The [number of “*” indicates the degree of relationship between each tharacteristic listed in the row and impact listed in
the column. [***” means largely relevant, “**” means relevant, “*” means slightly relevant, and a blank means not relgvant.
NOTE 2 The empty row and column marked with [...] indicate that thexe.can be more characteristics and impacts up|to any value
of N.
4.4 Overview of the methodology
The methodology involves the development of:
— anACT;
— aprocedure for assessing the tafget community infrastructure(s);
— aprocedure for improving thie maturity level of the target community infrastructure.
Figure 2 provides an overview of the methodology (see Clauses 5 and 6 for details). An asse§sment and
improvemeént procedure is described in Clause 6.

© IS0 2024 - All rights reserved
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Determine the purpose, assessment aspect (technical or
contribution) and target community infrastructure(s)

2 Characteristics

@

Select characteristics that fit the purpose

3 Procedure

@

Develop an achievement criteria table in accordance with the

CIMMs
4 ACT 5 Assessment and improvement
Characteristics
and|their Objectives L1 | L2 | L3 | L4 | L5 Current | Target [ Mefsures
attributes
PF1 Objective of PF1 | Def | Def | Def | Def | Def Level2 | Level3 a
PF2 |Performance| Objective of PF2 | Def | Def | Def | Def | Def Level3 /4 'Level3 @
PF3 Objective of PF3 | Def | Def | Def | Def | Def Level2} Level3 @
PR1 Objective of PR1 | Def | Def | Def | Def | Def level2 | Level3 a
PR2| Hrocess Objective of PR2 | Def | Def | Def | Def | Def Level2 | Level3 a
PR3 Objective of PR3 | Def | Def | Def | Def | Def Level3 | Level3 a
[01 Objective of I01 | Def | Def | Def | Def | Def Levell | Level3 @
102| [IM"  opjective of 102 | Def | Def | Def | Def | Def Level2 | Level3 a
oplerability
103 Objective of I03 | Def | Def | Def | Def |-Def Levell | Level3 a
Key

PF1
PF2
PF3
PR1
PR2
PR3
101

4.5 Com
The CIMM

Improvement measures for filling the gaps. 102

perfprmance characteristic 1

perfprmance characteristic 2

perfprmance characteristic 3

prodess characteristic 1

prodess characteristic 2

prodess characteristic 3

intefoperability characteristic 1

103
Def
L1
L2
L3
L4
L5

intéroperability characteristic 2

interoperability characteristic 3

definition, see Table 1
maturity level 1
maturity level 2
maturity level 3
maturity level 4
maturity level 5

Figure 2 — Overview of the methodology

munity‘infrastructure maturity model

proyides an overall picture of the maturity of the community infrastructure(s) with fiv

e reference

levels. Tab

NOTE

Each level assumes that the requirements of the lower levels have been fulfilled.

© IS0 2024 - All rights reserved
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Table 3 — General definition of the CIMM

Level Definition Description
5 Sustainably optimizing Continuously improving to satisfy future needs
4 Improving Partially beginning to fulfil future needs
3 Fulfilled Satisfies current needs in a defined manner
2 Partially fulfilled Needs are identified but not satisfied
1 Initial Not yet started

5 Requirements and guidance for developing an achievement criteria table

5.1 Gen
To develop
a)
b)
)

selecti

definiy
for det]
d) organi
Once the A

The select
infrastruct

5.2 Guig

bral

an ACT, the following steps should be taken:

determiining the purpose, assessment aspect and target community infrastructure(s);

ng characteristics that fit the purpose (see 5.3 for details);

1g the characteristics for each of the five maturity levels in accordance with the CIM
ails);

zing the characteristics and the maturity levels into a table,
CT has been developed, the table may be used for different assessment needs.

ion of the target infrastructure(s) may range”from a single infrastructure t
ures.

Jance for determining purpose

To determine the purpose of the assessment, the:following steps should be taken:

a) identif
b) identif
or con
c) identif
commy
d) definiry
addred
In order to

ying the target community (e.g. city, state, nation or region);

ying and prioritizing the conimunity issues in the target community (e.g. unemployme
pestion);

ying and analysingthe relevant community infrastructure(s) and their impact on the
nity issues;

1g the purpese-of the assessment and the improvement of the community infrastru
sing the eemmunity issues identified in b) in the community identified in a).

prioritize community issues, depending on the target community, the following may be

Ms (see 5.4

b multiple

nt, poverty

prioritized

cture(s) by

referred to:

foran

htion, the SDGs or a specific national development plan;

— for aregion, the SDGs or a specific regional development plan;

— for a city, the SDGs or a specific urban development plan.

5.3 Requirements and guidance for identifying characteristics

5.3.1 Ge

neral

The characteristics of the community infrastructure(s) shall be selected in accordance with the purpose of
the assessment and the aspect to be assessed.

© IS0 2024 - All rights reserved
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For a technical assessment of the community infrastructure(s), technical characteristics shall be selected in
accordance with the requirements given in ISO 37151.

For a contribution assessment, community-wide characteristics (preferably indicators or metrics) with
societal benefits shall be selected, taking into account the overall functioning of multiple community
infrastructures.

For such characteristics, the SDGs or the national development goals of each nation should be consulted.

Additional characteristics can be derived from regulations, industry standards and specifications.

Table 4 out

lines an example of how to identify the characteristics.

Farbet—F teoft emtifvt .

provemenit of maturity

of the target community
infrastryctures (e.g.

energy, water, transpor-

owners, sponsors,
planners, operators, and
suppliers

affordability, economic

efficiency, maintainabil-
ity, resilience, mitigation

of climate change, and,

Purpose Key stakeholders Key stakeholders’ cate-| Characteristics Objgctives of
gories of needs chardcteristics
Assessmlent and im- Citizens (e.g. residents), | Availability, accessibility,| Characteristic1 Objective 1

Characteristic 2

jective 2

tation, wal

ste, and ICT) conservation of ecosys-

tem

5.3.2 Additional recommendation for characteristics

In order to
characteriy

be am|

be eas

assist users in selecting appropriate characteristics'to define the maturity level class
tic should:

etric, i.e. measurable through monitoring, sufveying or some other type of assessment

diffic
allow

NOTE
continuousl

f
[y improve characteristics, which can then better meet their needs.

5.4 Guid

54.1 Ge

Descriptio

characteris
descriptions should be compiled in the ACT.

u‘]lt to place on a five-level scale);

y to use for scoring (“YES/NO” or othern*either/or” classifications should be avoided

or the ability to obtain accurate(@nd precise results.

Jance for defining eriteria

neral

s of thelcriteria for the five different maturity levels should be developed for each
tic in<aecordance with the general descriptions given in the following subclau

ification, a

method;

hs they are

Reviewing and revising the selécted characteristics on the basis of practical verification caf help users

identified
ses. These

To define t

4 SN | 1 41 £.11 : 4 1 111 el
ITHIdLUT'ILy TCVTILS, UIT TOIUWIITE SLEPS SIHTUUIU DT LdRCTILL

interoperability (see 5.4.2 for details);

a)

NOTE 1
b)

classif
NOTE 2

It can be inappropriate to develop characteristics for all three attributes.

ication (see 5.4.3 for details).

interoperability of water infrastructure.

© IS0 2024 - All rights reserved
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5.4.2 Attribute of characteristics

When developing an ACT for community infrastructure(s), maturity levels should be defined according to
the characteristics of their attributes, i.e., performance, process and interoperability.

Performance characteristics are those used to assess the performance of the community infrastructure(s),

for example:

— the level of maturity of the community infrastructure service;

— the effect on the environment or other aspects of the community directly attributable to the operation of
the infrastructure.

Process ch

aracteristics are those used to assess, for example:

the ley
and op

the act

Interopera
work toget

the co

the co
and is

relatio|

5.4.3 De

5.4.3.1 (

The five-le
(see 5.4.3.4

In addition|
Ifitis

Ifach
be des

5.4.3.2

Depending]
the CIMM ¢

!

nships with other communities.

Maturity levels by attributes of characteristics

els of maturity of process for the community infrastructure such as introductipf) m
eration carried out by community managers, administrators, or operators;

ivities for planning, managing and monitoring community infrastructure services.

bility characteristics are those used to assess how well different infrastructure elg
her or support each other, for example:

peration, alignment and harmonization of multiple community-infrastructures;

peration, alignment and harmonization of infrastructure services, as well as the vario
ues within a community;

finition of the criteria

teneral

el criteria of maturity levels should-be defined for each characteristic, depending on it
| for details).

this guidance should be used.in developing the characteristics for all attributes:
lifficult to describe a criterion with a single constant value, variables should be utilize

racteristic is not clearly classifiable as either performance, process or interoperabilif]
gnated to the classification most appropriate to the purpose of the assessment.

on thesattribute, the five-level criteria for each characteristic should be developed on {
Fiven in Tables 5, 6 and 7 for each attribute.

aintenance

ments can

us services

s attribute

d.
y, it should

he basis of

Tables 5, 6

1 7 I IS | CINAN £ £ I TN loalos 1
dil 7 COTTTSpPUIIu tU UIT UININVD 10T PCTTUTITIAIILT, PIOLTSS dIIU HTICTTUPTT AUITILY Ulldl

acteristics,

respectively. In these tables, “needs” includes both the technical and the contribution assessment aspects.

NOTE

Annex C provides examples of practical criteria for the description of the five reference levels, focusing

on the technical assessment, which are developed on the basis of Tables 5, 6, and 7, and insights gained from some

assessment

trials.

The CIMM for performance characteristics is defined in Table 5, which is derived from the general CIMM in

Table 3.
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Table 5 — CIMM for performance characteristics

Level Definition Description
5 Sustainably opti- |Satisfies quality and capacity for future needs
mizing
4 Improving Under development to satisfy future needs
3 Fulfilled Satisfies quality and capacity for current needs
2 Partially fulfilled |Physically functioning but does not satisfy current needs
1 Initial No functioning infrastructure

The CIMM for process characteristics is defined in Table 6, which is derived from the general CIMM in Table 3.

Table 6 — CIMM for process characteristics
Level Definition Description
5 Sustainably opti- |Procedures for continuous improvement of processes are implémented with appro-
mizing priate resources (e.g. human, financial and natural resources)

4 Improving Processes are implemented quantitatively

3 Defined Processes are defined and implemented

2 Managed Process needs are identified but processes are notdefined

1 Initial No established processes
The CIMM |for interoperability characteristics is defined in Table 7,which is derived from the general CIMM
in Table 3.

Table 7 — CIMM for interoperability characteristics
Level Definition Description
5 bustainably opti- | Continuous improvement of interoperability is in place
mizing
4 Improving Common platform fot achieving interoperability is established
3 Fulfilled Connection and cellaboration needs are defined and established across community
infrastructures
2 Assessed Connectiaon'and collaboration needs are assessed but not defined across conjmunity
infrastructures

1 Initial Infrastructures are operated independently
6 Guidance for assessment and improvement
6.1 General
This clausg provides guidance on assessing the maturity of the target community infrastructureg(s) with an
ACT, as wel-asimproving-theperformanceprocess—and-interoperabiityof-community-infrastructure(s)

TOTTIIocty ToOCCO TG It T op IOttt

and their contribution to community-wide priorities.

6.2 Guidance for assessment

For assessment, the following procedures should be taken at a minimum:

a) preparing necessary document(s), e.g. an analysis of policies relevant to the target community
infrastructure(s) or records of the current situation of the target community infrastructure(s);

b)

selecting an appropriate ACT in accordance with Clause 5 or the target infrastructure(s);
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rizing them into the appropriate assessment level;

recording the results of the assessment.

If no ACTs exist, an appropriate ACT should be created in accordance with Clause 5.

6.3 Guidance for improvement

6.3.1 Analysis for improvement

For improvement, the following procedures should be taken:

a)
b)
c) develo
Procedure

NOTE

In develop

benchmar}

setting

identif]

]
improveme}
vision of thd

assessing the target community infrastructure(s) according to each characteristic in the ACT and

a target level for each characteristic desired to be improved;
ying and analysing the gaps between the target level and the assessed current situatid
ping a plan or measures to close the gaps and achieve the target level.
5 based on the PDCA cycle described in Annex A should be implemented periodically.
'he same ACT is used for assessment and improvement. The metric)that indicates thg
it can be the whole indicator, a part of an indicator or a group of indicators. This depends o

community infrastructure(s).

ng an improvement plan, the feasibility, operability andceffect of the plan should be e
L to judge if the plan has been successfully implementéd should also be included in th

effect shoulld be compared to the cost of the plan.

6.3.2

There are

After the i

desired eff

Document

NOTE

improy
equipy

improy
data m

improy
differe

4

Implementation of improvement

rarious means for implementing the improvement plans, such as:

ing the performance characteristics by either replacing or repairing the hardware
hent;

ing the process characteristics by implementing an advanced maintenance activity b4
onitoring, which serves to extend the life cycle of community infrastructure(s);

ing the interoperability characteristics by enhancing data sharing and practical ug
nt types of infrastructure.

mplementation-of the improvement plan, an evaluation should be carried out to veri
pct has beenachieved.

detailing'the improvement plan at each assessment stage should be retained for futuf

Annex\Aprovides a basic example of practical implementation for continuous improvement off

n,

target for
h the future

raluated. A
e plan. The

br physical

sed on the

e between

fy that the

e analysis.

community

infrastructlrre(s).
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Continuous improvement of community infrastructure

eral

x_provides a basic overview of the practical implementation of continuous impr

vement of

community

a) CIMM:

used t

b) PDCA

level, i

Understan
continuouy

A.2 The

A.2.1 PD

ISO 9001,

following gteps when applied to the community infrastructure(s) for a continuous improvement ¢

Plan:
perfor

Check|

and ve
Act: EJ

The PDCA
community

A.2.2 Co
A CIMM is

Do: Carrying out the activities defined\in the plan.

F infrastructure(s), which consists of two methodologies.

A tool to determine the current level and the target level of the community infrastruc
define “AS-IS” and “TO-BE”.

cycle: A tool for continuous improvement from the current maturity level to the targg
e. used to show “HOW-TO".

ling the relationship between the CIMM and the PDCA cyclehielps users to imp

improvement activities effectively and efficiently.

PDCA cycle and the community infrastructure maturity model

CA cycle
a quality management standard, defines the\PDCA cycle. This cycle can be descri

Fstablishing objectives and making a plan for delivering results in accordance with
mance of the community infrastructure(s).

Monitoring and measuringprocesses against the performance of the community infras
rifying that the process/as’achieved the desired results.

ktracting key points-for improving the performance of the infrastructure(s) and taking

cycle can be uséd to continuously improve the suitability, adequacy and effective]
F infrastructare(s) and, ultimately, to upgrade the maturity level of the infrastructure

mmunity infrastructure maturity model

1sually designed as a tool to serve three purposes.

ture(s), i.e.

t maturity

ement the

bed as the
ctivity:

he desired

tructure(s)

action.

ness of the

S).

infrastructure.

Comparative purpose: Based on benchmark results.

Descriptive purpose: Used to assess the current maturity level of the community infrastructure.

Prescriptive purpose: Indicates how to identify the desired maturity level for the community

A.2.3 Relationship between the PDCA cycle and the community infrastructure maturity model

The relatio

nship between the PDCA cycle and the CIMM can be described as follows:

— The PDCA cycle is an iterative, four-step, performance improvement method to increase maturity levels.
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— ACIMM s an assessment tool which is used to assess community infrastructure(s) based on five maturity
levels. It can be used to set the right target level, identify the gap and decide how much the metrics should

be improved.

— Repeating the PDCA cycle leads to continuous improvement and upgrading of the maturity level of the
community infrastructure(s).

Figure A.1 shows an example of how to use the PDCA cycle to improve the maturity level of the community
infrastructure(s).

Key
Plan

Do
Check

Action

NOTE

/\

Eg
E.g
E.g
E.g
me
Eg

E.g
tec

5

\)

PDCA cycle

Maturity level

determine the well-suited maturity level for the target infrastructure(s).
help identify the minimurm.resources needed to get the maximum results for the desired matur

construction and rebuilding of infrastructure(s).
check if the impréved infrastructure(s) has reached the desired maturity level by monitoring ar
hsurement.

help detectithe weakness in the infrastructure(s).

improvement action including updating equipment, conducting repairs, introducing advanced 1
nologies, and providing human training.

Maturlty level N

ty level.

naintenance

)i

achellipse represents one level of maturity.

Figure A.1 — PDCA cycle for improvement activities

A.3 How to use the PDCA cycle for improvement activities

A.3.1 Procedures

The following is a general procedure for using the PDCA cycle to improve activities for community
infrastructure(s):

a) identifying the weaknesses of the target infrastructure(s) based on an ACT;
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b) identifying which infrastructure(s) performance needs to be improved based on the ACT;
c) defining what changes will lead to effective improvement for users’ needs;
d) modifying actions to facilitate improvement;

e) verifying if the actions are appropriate.
A.3.2 Implementation of the PDCA cycle

A.3.2.1 Focus on the changes

All improvement requires change. The ability to develop, test and implement change is necessary for
performanfce improvement.

The follow|ng actions can be taken when implementing the PDCA cycle for change:
— using gubstitution;
— finding and removing bottlenecks;

— using qutomation;

— using proper measurements;

— focusiIg on the core processes and purposes;

— coachiphg operators to improve their operational ability;
— optimizing maintenance;

— improying predictions.

A.3.2.2 Data collection

A better understanding of the objectives ofidata collection makes it easier to reach consenpus among
stakeholders.

Data colledtion consists of the followjing:

— developing a collection strategy, methods and tools prior to data collection;
— developing a plan with detailed steps for collecting each data element;
— validating the data/inwolves:

— data elemefits’are collected in exactly the same way over time to ensure accurate and cr¢dible data;

— dafta checking and correction mechanisms to deal with missing data;

— using ¢ ~suchas-dataagaregation sy . alkeholde Hy effectively
understand the progress from the initial stage to the consensus on the target;

— recording the results of selected data over time for the whole PDCA cycle.

A.3.2.3 Monitoring and measurement

The "check" stage of the PDCA cycle involves monitoring and measurement. Tracking the results of
monitoring and measurement at each maturity level helps users accurately assess the current level of
performance. The following should be taken into account when monitoring and measuring:

— identifying methods for monitoring and measurement to ensure valid results;

© IS0 2024 - All rights reserved
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— identifying the timing of monitoring and measurement action;

— identifying the timing of analysis and assessment of results from monitoring and measurement.

Table A.1 shows an example sheet for improvement activities based on the PDCA cycle.

Table A.1 — Example sheet for improvement activities

Target characteristics for improvement

Name Characteristics Unit Current level Target level Gap
(metric) (if any)
Improvementactivities
(Based on PDCA cycle)
(PLAN) (DO)
(CHECK) (ACTION)

© IS0 2024 - All rights reserved
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Annex B
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Mechanism of the attributes of characteristics in technical
assessment

B.1 General

sment and
related to
ht, such as

This docuy
contributig
the commi
planning a

hent provides two types of assessment of community infrastructure: technical asseq
n assessment. In general, technical assessment covers the direct effects of activitieq
hnity infrastructure(s), e.g. development, maintenance and operational managemel
hd monitoring. In contrast, contribution assessment measures broader, corimiunity-wijide effects.
Many stak¢holders show more interest in the technical assessment than the contribution asses§ment. This
annex desdribes the mechanism of the three attributes of characteristics in the technical assessnjent, which
are perforinance, process and interoperability.

ence levels:
es of needs

Furthermo
current ne
in the five

re, in the CIMM for performance, two types of needs are considered in the five refer¢
bds and future needs. This annex also describes the relationship between the two typ
reference levels.

B.2 Medhanism of the attributes of characteristicsin technical assessment

The effectiyeness and efficiency of the activities, e.g. development, maintenance and operational mgnagement,

for the con
in the techi
shows the
case, resid
the resider

munity infrastructure(s) are continuously. imiproved by utilizing the attributes of chai
pical assessment while promoting cooperation among the community infrastructure(s)
mechanism of the three attributes ofi¢haracteristics for improvement and cooperat
bnts, environments and city managers-are selected as main stakeholders. Performanc
ts, while process and interoperability apply to the environments and the city managers

acteristics
Figure B.1
jon. In this
e applies to
in general.

Note that [ olders and

participati

igure B.1 shows a simplified meehanism. Therefore, although collaboration by stakel
bn by residents are important;,. they are not shown.

N

' \(Activities
(development,
inagerss—" maintenance
and operation)

For performance

Fqr process

Addressing

Community infrastructure D0
community issues

Physical /
systems

)

Mutual Joint
Community infrastructure

Physical /
systems

Envirdnments

Service

|

City m Residents

Addressing
community issues

Service

For
interoperability

Figure B.1 — Mechanism of the attributes of characteristics in technical assessment

B.3 Supplementary explanation of CIMM for performance

In general, the activities related to community infrastructure(s) and their assessment take a long time and
require an understanding of the achievement criteria and identification of discrepancies or gaps between
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the current state and the future goal at each phase. CIMM provides an appropriate assessment method for
community infrastructure(s), with the five reference levels for the attributes of the characteristics.

During the time that it takes to carry out the activities related to the improvement of the community
infrastructure(s), the needs of the stakeholders can change along with the socio-economic conditions and
technologies. Therefore, the five reference levels for performance take into account current and future
needs, as shown in Table 5 in 5.4.3.2.

Taking public transportation as an example, Figure B.2 shows how performance can be used in relation
to current needs and future needs with the five reference levels. Responding to the changing needs of
residents from mass transportation to convenient mobility, where user-friendliness is more focused and
digital technologies are more developed, public transportation has shifted from rail transportation such
as undergrounds or light rail transit (LRT) to mobility as a service (MaaS), which combines various
transportation means such as rail, bus, and taxi. Figure B.2 shows the change from current needs to future
needs in response to the discontinuous shift in needs from mass transit to convenient mobilit§) To reflect the
change, appropriate metrics can be set at each level.

[Agtivities] - [Needs] [SoGig-economic fondition
| Time and technolqgies]
Building physical -
- X . 3 . =
Rail trgnsportation infrastructure Providing service ( . © 3
such as yndergrounds |- _ - _ _ ___________ Mass transit 2 %” “
Q O
and LRT 5 % 3 =
=B =
> =]
Change ) Change 5 o o S
E5 s
Building  Providing & 8 c 3
MaaS [combining systems seryice . 3 L
. . Convenient o
various ransportationf, "7 T===== - oy
mobility
theans

Five refgrence ﬁ

\) Sustainably
O

levels in|CIMM P
. optimizing
Initial Part_lally Improving >
fulfilled B
needs
Key

LRT light rail transit
MaaS mopility as a service
CIMM  community infrastructure'maturity model

Figure B.2 — Relationship of current needs and future needs for public transportation
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Annex C
(informative)

Achievement criteria table for technical assessment

eral

sment of the community infrastructure(s), an ACT is the key output when appropriat

e levels are

selected fr
to the com
practical A
annex is or

In an ACT,
This anney
attributes
and insigh{

C.2 General procedure for a practical ACT and assessment for improvement

The follow|
and 6 prov,

Step 1

Impor

development of the community infrastructure(s).

Step 2

Taking
set as
and m

Step 3

Metric
of the
applicd
qualitd

pm the five reference levels in the CIMM and the issues and improvements in actiwvit
munity infrastructure(s) are identified. This annex outlines a general proceduse|fo
CT and assessment for improvement, based on some assessment trials. Note that the fi
the technical assessment as described in Clause 4.3.

Hescriptions of the criteria for the five reference levels are important for’ appropriate aj
also provides examples of the practical criteria for describing the-five reference ld
bf the characteristics in the technical assessment. These are basedn-Tables 5, 6, and ]
s gained from some assessment trials.

ing steps 1 to 4 provide a general procedure for the development of a practical ACT 4§
ide a general procedure for the assessment of improyements:

Target sectors are identified.

ant sectors are identified as target sectors with reference to policies and pla

Target activities are set.

into account the objectives,dimportant activities related to the community infrastrug
target activities, e.g. develepment, maintenance, and operational management such 4
bnitoring.

Metrics (characteristics) are selected.

s are selected with appropriate attributes of characteristics to measure the degree of a
objectives for-the target activities, with reference to ISO 37151. Note that where p
ible, metricsshould be quantitative, possibly taking into account specific weights, 1
tive for'objective assessment.

The

charadteristics.

etrics' are classified into the categories of needs defined in ISO 37151 and the at

ies related
" making a
cus of this

ssessment.
vels of the
/ in 5.4.3.2,

nd steps 5

ns for the

ture(s) are
s planning

hievement
ssible and
ather than

tributes of

Step 4.

Criteria of the five reference levels are described.

Taking into account the policies and plans, the criteria of the five reference levels for the metrics are
described based on Tables 5 to 7 in 5.4.3.2, as well as Table C.2. The descriptions of the criteria of the five
reference levels are set for the attributes of the characteristics to measure the degree of achievement of
the objectives.

Step 5.

Data is collected for the metrics and the appropriate level is determined.

Data is collected for the metrics and the appropriate level is determined from the five reference levels
by matching the results of the data analysis with the descriptions of the criteria of the levels.
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— Step 6. Issues are identified and improvement plans are implemented.
Issues are identified in the targeted activities and improvement plans are implemented to raise the levels.

Table C.1 shows an ACT structure for practical use developed in accordance with the general procedure
described in Clause C.2. Appropriate metrics can be selected at each level.
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C.3 Practical criteria for describing the five reference levels

Asindicated in Clause 4.3, the technical assessment generally attracts more interest from many stakeholders.
The technical assessment covers the attributes of the characteristics. Table C.2 provides the practical criteria
for describing the five reference levels of the attributes of the characteristics in the technical assessment.
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