INTERNATIONAL ISO
STANDARD 37122

First edition
2019-05

Sustainable cities and communities —
Indicators for smart cities

Villes et communautés territoriales durables — Indicateuys pour les
villes intelligentes

Reference number
1SO 37122:2019(E)

©1S0 2019


https://standardsiso.com/api/?name=22039a18b2939754e52a3d183ac36565

IS0 37122:2019(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2019

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=22039a18b2939754e52a3d183ac36565

IS0 37122:2019(E)

Contents Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 xi
IIMETOUICEION. ..o xii
1 S0P ... 1
2 Normative references
3 Terms and definitions for cities
4 City indicators
5 ECOTIOIILY ...ttt ST
5.1 Percentage of service contracts providing city services which contain an{open|data
010§ ) SRS AN IO 3
700 I N €Y o U =) OSSPSR 0 <SSR N 3
5.1.2  Indicator reqUIreMENtS ... Aot 4
5.1.3  Data SOUICES......ccriersereseersee 4
5.1.4 Datainterpretation ... 4
5.2 Survival rate of new businesses per 100 000 population..: 4
521 General..eeeee e ) 4
5.2.2  Indicator requirements..............c...... 4
5.2.3 DAt SOUICES....oooieoieeeiieisieeeseeiseees e e oo e 5
5.3 Percentage of the labour force employed in occupations in the information and
communications technology (ICT) sector
53.1  General ..o
5.3.2 Indicator requirements......... 5.
5.3.3 DAt SOUICES. ..o e
5.4  Percentage of the labour force empldyed in occupations in the education and
research and deVeloPMENT SECEATS ... 6
TR O €Y ¢ U =) IO eSS
5.4.2  Indicator requirements
543 DAt SOUICES Aol
6 EUCATION. ... ettt e 7
6.1 Percentage of cify population with professional proficiency in more than one |anguage.... 7
6.1, 1 GOIETALL ..ot
6.1.2  Indicator requirements
6.1.3  DALA SOUICES.......ooooiieiiiee st
6.1.4~-Data INterPretation ... ...
6.2 Number of computers, laptops, tablets or other digital learning devices available
per-1 000 students
6.2.1  General......nns
6.2.2  Indicator requirements
6.2.3  Data SOUICeS.......coosirssicrisies
6.2.4 Datainterpretation
6.3 Number of science, technology, engineering and mathematics (STEM) higher
education degrees per 100 000 POPULATION. ... 9
0.3. 1 GOIIETAL oot 9
6.3.2  INdiCAtOr FEQUITEIMIEIIES ...oocccoooieee e 10
6.3.3  Data sources
6.3.4  Data interpretation
7 BRI Y ...
7.1 Percentage of electrical and thermal energy produced from wastewater treatment,

solid waste and other liquid waste treatment and other waste heat resources, as a
share of the city’s total energy mix for a given year

7.1.1 LTS 0 T=) ir= 1 O
7.1.2  Indicator requirements
7.1.3 ) N2 L0 00 o <O

© 1S0 2019 - All rights reserved iii


https://standardsiso.com/api/?name=22039a18b2939754e52a3d183ac36565

IS0 37122:2019(E)

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

Envi
8.1

8.2

8.3

Electrical and thermal energy (GJ]) produced from wastewater treatment per

ronmeéent and climate ChanGe ...

CAPILA POI TOAT .o
7.2.1  General

7.2.2  INdiCAtOr FEQUITEIMENIES ....ooocooooeeeisesee oo 12
7.2.3 DA SOUICES....ooooc oot 12
Electrical and thermal energy (GJ]) produced from solid waste or other liquid

waste treatment Per CAPILA PEI YRAT ... 13
7.3 1 GOIIETAL oo
7.3.2  Indicator requirements

7.3.3  DALA SOUICES. ..otk
Percentage of the city’s electricity that is produced using decentralised electricity

00 T8 10 ot 100 0 TES) 511 1 0 - I 13
7 S €= 4 U =) OSSO el SO 13
7.4.2  Indicator reqUIr€mMENtS ... g e e 14
7.4.3  DAta SOUICES.......coooiiiviiiiiieiisieissieess et byp e 14
7.4.4  Data Interpretation ... e s 14
Storage capacity of the city’s energy grid per total city energy consumption..........|.... 14
78 0 S €= 4 U =) OSSR SN S 14
7.5.2  Indicator reqUIreMENtS ... sy 15
%S 05 TR D F- 1 - ] 01 0 1S SO0 SN S 15
7.54  Data interPretation . ... S| 15
Percentage of street lighting managed by a light performance management system.....|... 15
7.6.1  GENETAL .o et 15
7.6.2  Indicator FEQUITEIMIENTES ... esssessssssssesssssssssesssssssssssssssesssssesssesssseees e 15
7.6.3  DAta SOUICES.......coooiiiriiiieiiisiiee et St 16
Percentage of street lighting that has been refurbished and newly installed.....................f... 16

87 S €= 4 U =Y IO eSS S 16
7.7.2  Indicator reqUITrEMENTES ... oa ey 16
7.7.3  Data INterpretation . ... S0 i 17
774 DAA SOUICES.....oooooiieeeriiiiereeees it 17
Percentage of public buildings requiring renovation/refurbishment ... 17
28 T S €= 4 U =Y O

7.8.2  Indicator requirements

7.8.3  Data SOUICES........quihuiimiiiniiiniesiieies st

Percentage of buildings(in the city with smart energy meters
7.9.1  GeNEral.... Sl
7.9.2  Indicator tequirements

7.9.3  DALA SOUFEES......ooocoiiiieieiiieeeee e
Number of electric vehicle charging stations per registered electric vehicle............c...... 19
70001 GERETAL ..ot

7.10.2 - Indicator requirements

7.10.3./Data sources.........cccorrren

Percentage of buildings built or refurbished within the last 5 years in conformity

WITh green DUIIAIN G PrinC PIeS oo e 20
81T GEIETAL oo 20
8.1.2  INdicator FEQUITEIMENTS ... s 20
81,3 DIATA SOUICES oot 20
Number of real-time remote air quality monitoring stations per square kilometre

(RIMIZ) e

8.2.1  General
8.2.2  Indicator requirements

B.2.3  DIATA SOUICES oot
Percentage of public buildings equipped for monitoring indoor air quality............ccc.. 21
8.3.1  GENETAL e

8.3.2  Indicator requirements

8.3.3  DIATA SOUICES. ..otttk

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=22039a18b2939754e52a3d183ac36565

IS0 37122:2019(E)

9 FINMATICE. ...k 22
9.1 Annual amount of revenues collected from the sharing economy as a percentage of

OWIL=SOUTCE TEVETIUEL ....ooooerieeeeieieeeeese et 22

O.1.T  GEIIETAL e 22

9.1.2  INdiCatOr FEQUITEIMEIIES ....oooieiereieiieie e 22

9.1.3  Data sources
9.1.4 Data interpretation
9.2 Percentage of payments to the city that are paid electronically based on electronic

L8 A7 0) (ol SL

9.2.1 General

9.2.2  INdiCALOT FEQUITEIMEIIES .o 23

9.2.3 |2 = T 0] 01 o o YOS == ER 23

9.2.4  Data INTerPretation ... B e 23
10 L0177 =5 4 T ) 4 [OOSR S N IS 24

10.1  Annual number of online visits to the municipal open data portal péer
100 000 population

10.1.1  General..esese
10.1.2 Indicator requirements
10.1.3 DAt SOUICES.....oooceiisieisirisecsseiesees et S oo
10.2 Percentage of city services accessible and that can be requested online ... 24

10.2.1 General
10.2.2 Indicator requirements

10.2.3 DAt SOUICES....oooioioiieieresiees e e oot 25

OTRZARZ S D =Y w= T8 4 L=) g 0] 1 =1 0) o B 20 S SN S 25
10.3  Average response time to inquiries made through the city’s non-emergency

INQUITY SYSTEM (AAYS) o e

020 200 B €)' 1= v | O OO

10.3.2 Indicator requirements

10.3.3 DAt SOUICES....oooiiere syt
10.4 Average downtime of the city’s’IT infrastructure

10.4.1  General... i i

10.4.2 Indicator requirements
10.4.3 Data sources

11 HEAITR ... e

11.1 Percentage of the city’s population with an online unified health file accessiblg to
health Car@PIOVIAETS. ..ottt e 27
TL LT SGRICTAL oo e 27
11.1,2. 2 INdicator TEQUITEIMEIITS ....oooccccivriiereiieeiieieeie s s 27
L1337 DALA SOUICES....oooooeeeeiiiereiieeee it e 27

11.2 _Aunual number of medical appointments conducted remotely per 100 000 pojpulation..27
V1. 2.1 GOIIETAL oot e 27
11.2.2  Indicator rEQUITEIMENLES ..o e 28
11.2.3 DAL SOUICES. ..ot s 28

13 Percentage of the city pnpn]nﬁnn with access to real-time pnhlir‘ alert systems for
air and water quality advisories
11.3.1 General.....eeeeeeeeeeeee
11.3.2 Indicator requirements
11.3.3 Data sources

12 HOUSIIIG ...k
12.1 Percentage of households with smart eNergy Meters. ...
12,11 GeNEeral..oseeseeeeees s
12.1.2 Indicator requirements.....................
12.1.3  Data SOUTCES......cooiiriciiiicssiiiecssieeeseeeessseese s
12.2  Percentage of households with smart water meters....
12.2.1  GeNETAL .o
12.2.2  INdiCatOr TEQUITEIMEITS .....ooooiooroiieeeveesisesesssseesssseesssssessssssessssssesssss s
12.2.3 DAL SOUICES.....ooieeriieiie e

© IS0 2019 - All rights reserved v


https://standardsiso.com/api/?name=22039a18b2939754e52a3d183ac36565

IS0 37122:2019(E)

13

14

15

16

vi

Population and social CONAITIONS ...

13.1

Percentage of public buildings that are accessible by persons with special needs
L30T GOIIETAL o

13.1.2  INdiCatOr FEQUITEIMENES ..o
13,13 DALA SOUTCES. ..o
13.2  Percentage of municipal budget allocated for the provision of mobility aids,
devices and assistive technologies to citizens with special needs ...
L3201 GOIIETAL e
13.2.2 Indicator requirements
13.2.3  DALA SOUTCES. ..ot
13.3 Percentage of marked pedestrian crossings equipped with accessible pedestrian
STGIIALS .t
T3.301  GOIMETAL ettt e e
13.3.2 Indicator reqUIrEMENTS ... g e e
13.3.3 DAt SOUICES. ..ot byp e
13.4| Percentage of municipal budget allocated for provision of programmes designated
for bridging the digital diVide ... g S
13.4.1 General...e
13.4.2 Indicator requirements
13.4.3 DAt SOUICES.....oooooiieeiiiiieeistiieeis ettt S et
RECHBATION ... e |
14.1| Percentage of public recreation services that can be bopked online...........c o
TA.1 T GENETAL .o Fsssse s
14.1.2 Indicator requirements
14.1.3  DAta SOUTCES.......cooovioioiiiiieneeesssiiieeeseesssiieesesessssseeessees (B ereees st
T U =3 17U WSSO N
15.1] Percentage of the city area covered by digital surveillance cameras
L5001 GEINETAL ..o 5 st
15.1.2 Indicator requirements
15.1.3 Data SOUrces......... e
15.1.4 Data interpretation... ...
SOLIA WASEE ........ooooo e sssss 88585885
16.1| Percentage of waste drop=off centres (containers) equipped with telemetering
TO.1.1  GENETAL .o 5
16.1.2  IndicatOr FEQUETEIMENTS ..ot
16.1.3  DAtA SOUECE ..o
16.2| Percentage of the city population that has a door-to-door garbage collection with
an individual monitoring of household waste qUANTILIES ...
T6.2. 1 GBITBTAL .ot
16.2. 2 INdICAtOr FEQUITEIMENTS ..o
16,2535 " DAtA SOUTCES......coooooooieeeeee itk
16.3| Percentage of total amount of waste in the city that is used to generate energy
B0.3. 1T GOIIETAL ..o
16.3°2" Indicator requirements
16.3.3 DAt SOUICES.....ooocciiicriseeeesees et
16.4 Percentage of total amount of plastic waste recycled in the city
16.4. 1 GENETAL ..o
16.4.2 Indicator requirements
16.4.3  DALA SOUICES.....oooooieieiieieeiieeee et
16.5 Percentage of public garbage bins that are sensor-enabled public garbage bins........
16.5.1 General
16.5.2 Indicator requirements
16.5.3 DAL SOUICES.....ooooooeriieeeesissssssesssssssssessssssssessss 58555555585
16.6  Percentage of the city’s electrical and electronic waste that is recycled....

16.6. 1 GENETAL ..o
16.6.2  INAiCAtOT TEQUITEIMEIITS ....oooccceeiiee et
16.6.3 DAL SOUICES.....oooieieieeieeec e

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=22039a18b2939754e52a3d183ac36565

17 SPOTT AN CUITUTE ...ttt

171

IS0 37122:2019(E)

Number of online bookings for cultural facilities per 100 000 population
0 00 =) 1= v | S

17.1.2  INdicatOr FEQUITEIMEINES ..o oo
17,13 DALA SOUTCES. ..o
17.1.4 Data interpretation

17.2  Percentage of the city’s cultural records that have been digitised
T7.2.1  GOIIETAL oo
17.2.2 Indicator requirements
17.2.3  DAtA SOUTCES.....cooooooioiieeeeeieieeeees e

17.3 Number of public library book and e-book titles per 100 000 population
70 TR0 R €)' 1= v | OO =
17.3.2 Indicator requirements
17.3.3 DAt SOUICES. ..o ssessessseseessssssesssssesessseserssse e

17.4 Percentage of city population that are active public library users.....C). o]
1741 GENETAL ..oy e
17.4.2 Indicator requirements
17.4.3 Data SOUICES...... e
17.4.4 Data interpretation

18 TeleCOMMUINECATION ..oy e

18.1 Percentage of the city population with access to sufficiently fast broadband..
S 200 00 N €)' 1= v | OO S
18.1.2 Indicator reqQUITEMENTS ... Moo
18.1.3 DAt SOUICES. ..ot S e eseseee s e

18.2 Percentage of city area under a white zone/dead spot/not covered by
telecommunication CONMECTIVILY ... M Koo e 43
S 207700 B €)' 1= v | O OO
18.2.2 Indicator requirements
18.2.3 DAL SOUICES. ..oy ssseess e seessee s

18.3  Percentage of the city area covered by municipally provided Internet connectivity........ 44
18.3.1  GENETAL .o e
18.3.2 Indicator requirements
18.3.3 Data sources

19 TranSPOTTATION ... ettt

19.1 Percentage of city streets and thoroughfares covered by real-time online traffic
alerts andinfOIMAtION ...
S 20 0 =3 1= v | OSSO
19.1,2-. " Indicator TEQUITEIMENTS ......cccocoovvioiirisieis e
L1937 DALA SOUICES....oooooeeeeeeeeiiieeees et :

19.2 _Number of users of sharing economy transportation per 100 000 population .|.
LO. 2.1 GOINETAL oot
19.2.2  Indicator reqQUITEMENLES ...
19.2.3 Data sources
1924 Data interpretation

19.3  Percentage of vehicles registered in the city that are low-emission vehicles....................
19.3.1  GOIMETAL oottt
19.3.2 Indicator requirements
19.3.3  Data SOUICES......oocoiririinicssiirissieis

19.4 Number of bicycles available through municipally provided bicycle-sharing
services per 100 000 POPULIATION ... 46
TO 4T GOIETAL ot 46
19.4.2  INdiCatOr TEQUITEIMEINES ..ot 47
19.4.3 DAL SOUICES.....ooooieeeieieeieeeeees ekt 47

19.5 Percentage of public transport lines equipped with a publicly accessible real-time
System.....coonen

19.5.1 General
19.5.2 Indicator requirements

© 1S0 2019 - All rights reserved vii


https://standardsiso.com/api/?name=22039a18b2939754e52a3d183ac36565

IS0 37122:2019(E)

20

21

viii

B R T T D T U = TR0 1§ 1 4 ol 5 48

19.6  Percentage of the city’s public transport services covered by a unified payment system .48
T9.6. 1T GOIIETAL ..o
19.6.2  INdiCAtOr FEQUITEIMENES ....oooceooerireieeieeee e
19.6.3  DAtA SOUTCES. ....cccoooiioiiieeeieeeeeeee e

19.7 Percentage of public parking spaces equipped with e-payment systems..
19,71 GEIETAL ..o
19.7.2  INAiCAtOT TEQUITEIMEIITS ....oooccoieereee et
19.7.3 DAL SOUICES.....oooieiieiieeeiee e

19.8 Percentage of public parking spaces equipped with real-time availability systems........... 49
TO.8.1T  GOIMETAL. e
19.8.2  INdicatOr rEQUITEIMENLES ......cccoooooirreiieeeeeee e
19.8.3  Data SOUICES.......oooiiueririeemniiieeessiieess e siesees e

19.9| Percentage of traffic lights that are intelligent/smart
19.9.1T  GEMETAL ..o g e
19.9.2 Indicator requirements
19.9.3  DAtA SOUTCES.......cooooioioriiierieesiiiieeeess st e s

19.10 City area mapped by real-time interactive street maps as a percentage of the city’s
(oY e= I =1 0 Vo = T OO 4> ees SN N 51
19.10.1T GENETAL ..ot g s e 51
19.10.2 Indicator reqQUITEIMENTES . ...y S 51
19.10.3 DAta SOUTCES. ...l B | e 51

19.11 Percentage of vehicles registered in the city that are autontfomous vehicles............c.. ... 51
I 200 T Y 1= i | P SN S 51
19.11.2 Indicator TEQUITEIMEINTS .....oocccooieereeiieiieeesiteSheeeeeieeieeeeeeeseesseee e e 51
19.11.3 DAt SOUICES.....oooooieerierreiireiesieeresseeeessseee e N et e 52

19.12 Percentage of public transport routes with municipally provided and/or managed
Internet connectivity for COMMUEETS .........(Zy s 52
TO.12.1 GENETAL oo St
19.12.2 Indicator requirements
19.12.3 DAtA SOUTCES. ..o g otk

19.13 Percentage of roads conformingwith autonomous driving Systems............cccccci s 52
S 0 G T =Y 1<) - 1 eSO PO 52
19.13.2 INdicator TEQUITEITEINT........oooocoooeereeeeieeeisssiseesssssessssssssssssssesssss s o 52
19.13.3 Data SOUICES. ... )it e 53

19.14 Percentage of the city’sbus fleet that is MOtor-driven............c o 53
TO.14.T GENETAL 1l ettt 53
19.14.2 IndiCatOFTeQUITEIMENT ...ooocoreeeeieeeeeses s 53
19.14.3 DAtASOUICES......ooooieeeiiieeisieeeie ettt 53
19.14.4 DAtaiNTerPretation ... 53

Urbdn/localagriculture and foOd SECUTILY ...
20.1| Annwual percentage of municipal budget spent on urban agriculture initiatives.
20.T.T  GOIIETAL oo
20.1.2  IndicatOr FEQUITEIMENES ....oocccoeoiooreeeeeeieeeeie e
2 O TG S O F Y= WY« XU <1
20.2  Annual total collected municipal food waste sent to a processing facility for
composting per capita (in tonnes)
20.2.1 General...n
20.2.2 Indicator requirements......
20.2.3 Data sources........cn
20.2.4  Data INTEIPTELATION ..oocccvvrciiciiei it
20.3 Percentage of the city’s land area covered by an online food-supplier mapping system...55
200301 GEIIETAL oo 55
20.3.2  INdiCAtOr FEQUITEIMEIIES . ...ooioooieeiiiriieeieeieiee i 55
20.3.3  DALA SOUICES......oooeriiiieiieee s 56
UTDam PLANIIIIE ... 56
21.1  Annual number of citizens engaged in the planning process per 100 000 population......56

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=22039a18b2939754e52a3d183ac36565

IS0 37122:2019(E)

21.1.1  General ..
21.1.2 Indicator requirements
21.1.3  DALA SOUICES.....oooooeeieieeeieseee e
21.2  Percentage of building permits submitted through an electronic submission system.......57
2020 GEIIETAL oo
21.2.2 Indicator requirements
21.2.3  DALA SOUICES.....oooooioeiiiieieiesieeee e
21.3  Average time for building permit approval (days)
21.3. 1 General ..
21.3.2 Indicator requirements
21.3.3  DALA SOUICES. ..ot et
21.3.4 Data Interpretation ...
21.4 Percentage of the city population living in medium-to-high population densiti
R €Y 4 U= OSSOSO G =AY
21.4.2 Indicator reqQUITEMIENLES ... e
21.4.3  Data SOUICES.......coooerrirerssieresieesssieeeieseeeessneseessmsesessneeesseeeeessseesees g e e
22 WaASTEWATET ...t e
22.1 Percentage of treated wastewater being reused...
2211 GENETAL e S ot
22.1.2 Indicator reqUITEMENTS ... oo
22.1.3 Data sources
22.1.4 Data INterpretation ...y N s
22.2  Percentage of biosolids that are reused (dry matter mass).........cccfcin 59
2221 GeNEral...eeeee e S P
22.2.2 Indicator requirements
22.2.3  DAta SOUICES......cooooiecrriiierrsiieresi B et
22.3 Energy derived from wastewater as.apercentage of total energy consumption| of
ENE CIEY e T et e 60
S T S €Y 4 U =) SO ST 60
22.3.2 Indicator reqQUITEMENTS. ... 61
22.3.3  DAta SOUICES ...t fih et e 61
22.4 Percentage of total am@uiit of wastewater in the city that is used to generate gnergy ......61
22417 GEINETAL . ..h et
22.4.2 Indicator¥equirements
22.4.3  DAtA SOUFCES......oooooioiiiiiiieisieeesiee i
22.5 Percentageof the wastewater pipeline network monitored by a real-time datg-
EraCKing SEISOT SYSTOIML ...ooccouviierieriiieisiesisisesossss et
22.5. 1 CGeneral. ...
22.522 ) Indicator requirements
22.5.3 Data sources
22.5.4 Data interpretation
23 WAEET ...k 63
23.1 Percentage of drinking water tracked by real-time, water quality monitoring gtation......63
2311 General
23.1.2 Indicator requirements
23.1.3 Data SOUrcCes......erseeisseenss

23.2

23.3

© IS0 2019 - All rights reserved

23.1.4 Data interpretation
Number of real-time environmental water quality monitoring stations per
100 000 population
23.2.1 General
23.2.2 Indicator requirements
23.2.3  DALA SOUICES......oooooioiiiiiiiiieeeee e

Percentage of the city’s water distribution network monitored by a smart water system64
230301 GOIIETAL oo

23.3.2 Indicator requirements
23.3.3  Data SOUICES......ciiiiecsiciesieisinre
23.3.4  Data INtErPretatiON ..o

ix


https://standardsiso.com/api/?name=22039a18b2939754e52a3d183ac36565

IS0 37122:2019(E)

23.4 Percentage of buildings in the city with smart water meters

23417 GENETAL ..o

23.4.2 Indicator requirements

23,43 DALA SOUICES. ..ot e
24 Reporting and record MaINEEIAIICE. ...t 66
Annex A (informative) Mapping of ISO 37122 indicators to ISO 37101 issues and purposes........ 67
Annex B (informative) Mapping of ISO 37122 indicators to United Nations Sustainable

Development GOals (SDGS) (Z0T5) ...t 87

BIDLIOZGIAPIY ..o 95

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=22039a18b2939754e52a3d183ac36565

IS0 37122:2019(E)

Foreword

ISO (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 preecedures—tsed—to—developth ment-and-these—ntendedfor—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 documents should be noted. This document was drafted in acéordapce with the
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document‘may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all sueh*patent rights. Details of
any patent rights identified during the development of the document willbe in the Introdu¢tion and/or
on tHe ISO list of patent declarations received (see www.iso.org/patents);

Any trade name used in this document is information given for the'éonvenience of users gnd does not
consfitute an endorsement.

For an explanation of the voluntary nature of standards; the meaning of ISO specifi¢ terms and
exprgssions related to conformity assessment, as well ‘as’information about ISO's adhefence to the
World Trade Organization (WTO) principles in the Téthnical Barriers to Trade (TBT) see www.iso
.org fliso/foreword.html.

The ¢ommittee responsible for this document isNSO/TC 268, Sustainable cities and communtties.

Any feedback or questions on this documentshould be directed to the user’s national standpards body. A
complete listing of these bodies can be feund at www.iso.org/members.html.
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Introduction

The indicators detailed in ISO 37120 have quickly become the international reference point for sustainable
cities. ISO/TC 268/WG?2 experts have identified the need for additional indicators for smart cities.

This document complements ISO 37120 and establishes indicators with definitions and methodologies
to measure and consider aspects and practices that dramatically increase the pace at which cities

improve their social, economic and environmental sustainability outcomes.

This document, when used in conjunction with ISO 37120, helps cities to identify indicators for applying
city management systems such as IS0 37101 and to implement smart city policies, programmes and

projects to:

Xii

respong
instabil

apply c(

use dat{
in the cj

provide
service

achieve
identify
facilitat]

build a

ty by fundamentally improving how they engage society;

ty (residents, businesses, visitors);

of citizens;

the need for and benefits of smart infrastructure;

e innovation and growth;

llaborative leadership methods, work across disciplines and city systenys;

their sustainability and environmental goals in a more\innovative way;

lynamic and innovative economy ready forthe challenges of tomorrow.

to challenges such as climate change, rapid population growth, and political and economic

 information and modern technologies to deliver better services and quality of life to those

a better life environment where smart policies, practices@nd technology are put tp the
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INTERNATIONAL STANDARD ISO 37122:2019(E)

Sustainable cities and communities — Indicators for
smart cities

1 Scope

This document specifies and establishes definitions and methodologies for a set of indicators for
SsmantTities:

As agcelerating improvements in city services and quality of life is fundamental tc@'}e lefinition of
a smart city, this document, in conjunction with ISO 37120, is intended to prov(tf;e]a complete set of
indidators to measure progress towards a smart city. This is represented in Figure

INORYAVAL
Indicators for City Services & Quality of Life

[SO 37122 [SO 37123
Indicators for Indicators for
Smart Cities Resilient Cities

Figyre 1 — Sustainab%@velopment of communities — Relationship between the family of city
Q)\ indicators standards

S

2 Norm@z}eferences

The Foggyg;lg 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
updated references, the latest edition of the referenced document (including any amendments) applies.

IS0 37101, Sustainable development in communities — Management system for sustainable development —
Requirements with guidance for use

ISO 37120, Sustainable cities and communities — Indicators for city services and quality of life

3 Terms and definitions for cities
For this document, the terms and definitions in ISO 37101 and ISO 37120 and the following apply.
ISO and [EC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.or
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gigajoule

:2019(E)

[EC Electropedia: available at http://www.electropedia.org/

measure of the energy that is equivalent to 1 billion joules (]J), where 1] is the amount of energy required
to send an electrical current of one ampere through a resistance of one ohm for one second

Note 1 to entry: One gigajoule (GJ) is equivalent to 277,8 kilowatt hours (kWh)

3.2

per 100 000 population

for every 10,

000 of the r‘ify'q pnpll]n‘rinn

Note 1 to ent

with each ot
capita is colldcted and a slight mathematical adjustment might be necessary to reflect this difference to obts
parison. The measure of per 1 000 population might be a more applicable measure for small cities.
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3.3
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Note 1 to ent
system. The 1

3.4
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Note 1 to ent

the limitations these boundaries impose.

Note 2 to ent
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3.5

biosolid
mixture of ¥
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ry: The choice of 100 000 population was made to enable cities of different sizes to compate 14
er relatively easily and effectively. It should be noted that in some countries the statistic-per

Lowned or leased building that functions as a municipal and administrative office, lij
entre, hospital, school, fire station or police station

ry: Ownership of buildings (public or private) is variously defifed according to region and po
estrictive definition used here permits global comparability across cities.

freases the pace at which it provides social, ecenomic and environmental sustaina
nd responds to challenges such as climate ¢hange, rapid population growth, and pol
ic instability by fundamentally improving  how it engages society, applies collabor
hethods, works across disciplines and ¢ity systems, and uses data information and md
5 to deliver better services and quality of life to those in the city (residents, busing
w and for the foreseeable future, " without unfair disadvantage of others or degradati
bnvironment

Fy: A smart city also faces the~challenge of respecting planetary boundaries and taking into ac

'y: There are numerous-definitions of a smart city; however, the definition that is used within T
one agreed to by the.ISO Technical Management Board.

vater and.solids separated from various types of water as a result of natural or arti
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4 City indicators

This document is designed to assist cities in steering and assessing the performance management of
city services as well as quality of life. It considers sustainability as its general principle and “smart
city” as a guiding concept in the development of cities. Indicators shall be reported on an annual basis.
Depending on their objectives in term of smartness, cities will choose the appropriate set of indicators
from this document to be reported.

For data interpretation purposes, cities shall take into consideration contextual analysis when
interpreting results. The local institutional environment can affect the capacity to apply indicators. In
some cases, services can be delivered by the private sector or the community itself.
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ist of indicators is based on the following criteria:

smart city.

Technology neutral: not favouring one technology over another, existing or future.

scientific techniques.

Completeness: indicators should measure and balance all relevant aspects for evaluation of the

Simplicity: indicators can be expressed and presented in an understandable and clear way.

Validity: indicators are an accurate reflection of the facts and data that can be collected using

q
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process that will make them available in the future.

erifiability: indicators are veritiable and reproducible. Methodologies are rigorous en
ertainty to the level of implementation of the criteria.

\vailability: quality data are available, or it is feasible to initiate a secure and reliablg

h interpreting the results of a particular service area, it is importafityto review th
ple types of indicators across themes; focusing on a single indicator can lead to a

5 can also consider the following aspects which shall be clearly-stated in the report a
ators can be aggregated to larger administrative areas (eg-1egion, metropolitan area
e grouped for analysis when taking into consideration the’holistic characteristics ofac
f indicators can be complemented by other indicator sets in order to have a more cof
tic approach for the analysis of smart and sustainable Cities.

hermore, it is also important to acknowledge potential antagonistic effects of the

sources can vary depending on the cities and can be different from the ones indid

s to all data required for indicators‘within this document as the services are performg
. However, it is still important'for cities to obtain this data. An important compong

is the role of public/privategpartnerships and this collaboration, including sharing of
couraged.

5 using this document-shall report at least 50 % of the indicators in this document as i
ed in conjunction with’ISO 37120. “Smart cities” is a relatively new and evolving conce
{wide are addressiiig and it is important that cities report progressively more indic
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Annex.Axand with the United Nations Sustainable Development Goals (SDGs) (Annex B
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5.1 Percentage of service contracts providing city services which contain an open
data policy

5.1.1 General

Those implementing this document should report on this indicator in accordance with the following

requ

NOTE 1

irements.

An open data policy demontrates a city's commitment to better manage business

information

throughout the information lifecycle. Identifying and making data accessible helps to ensure that the public is
informed and engaged through a transparent, accountable and accessible government.
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NOTE 2  This indicator reflects the “Governance, empowerment and engagement”, “Innovation creativity and
research” and “Economy and sustainable production and consumption” issues as defined in ISO 37101. It can
allow an evaluation of the contribution to “Attractiveness” and “Responsible resource use” purpose of the city as
defined in ISO 37101.

5.1.2 Indicator requirements

The percentage of service contracts providing city services which contain an open data policy shall
be calculated as the total number of service contracts providing city services which contain an open
data policy (numerator) divided by the total number of service contracts in the city (denominator). The
result shall then be multiplied by 100 and expressed as the percentage of service contracts providing

city service§ which have an open data poticy.

Open data pplicy shall refer to data that are to be provided to and used by the city which can be'analysed
and open tolthe public, including residents and non-residents of the city.

Service confracts shall refer to agreements with businesses providing city services.

City serviceg shall refer to services provided by the city and typically cover the folewing areas: utilities,
garbage angl recycling; public safety; fire department; roads and traffic; reereation; construdtion;
bylaws, violations and enforcement; permits and licences; planning; building; policies, projectg and
initiatives; fentals and catering of city buildings; water, wastewater and ‘'séwers; and property faxes
and utilities|

5.1.3 Dath sources

Data from gervice contracts should be sourced from relevant’city departments, or market resg¢arch
companies gnd survey companies.

5.1.4 Dath interpretation

A higher percentage of service contracts providing city services which have data openly available |eads
to greater transparency of city service performance and a technologically forward community.| This
allows people to review the data and perfornrance of businesses contracted by the city to complet¢ city
services thaft are not normally covered by'performance measurements published by the city.

5.2 Survival rate of new businesses per 100 000 population

5.2.1 Genleral

Those implgmenting thi§.document should report on this indicator in accordance with the following
requirements.

NOTE1 New businesses make a positive contribution to local economies, and start-up activity can signal a
city’s economic potential. New businesses can potentially contribute a substantial number of new jobs fo the
economy anditefrd-te-have er-employmenterowthrates, espeei hesei-innevationdriventtechnologically

focused enterprises, su

ch as computer or software development.

NOTE 2  This indicator reflects the “Economy and sustainable production and consumption” and “Innovation,
creativity and research” issues as defined in ISO 37101. It can allow an evaluation of the contribution to the
“Attractiveness” and “Resilience” purpose of the city as defined in ISO 37101.

5.2.2 Indicator requirements

The survival rate of new businesses per 100 000 population shall be calculated as the survival rate of
new businessesin the city (numerator) divided by 1/100 000 of the city’s total population (denominator).
The result shall be expressed as the survival rate of new businesses per 100 000 population.

Survival rate shall refer to those new businesses which have been created during the last two years,
registered in the city and still operating during the last year (numerator) divided by the total number
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of new businesses which have been created during the last two years and registered in the city
(denominator).

Businesses shall refer to companies or enterprises in the city.

These businesses can be considered to have innovative business processes and/or products. Cities
reporting on this indicator shall specify the sectors and categories of innovative businesses that
are included in this calculation. The enterprise is the smallest combination of legal unit, which is an
organisational unit producing goods or services. Business can either be categorised as simple (one
operating entity) or complex (multiple operating entities) as stated in ISO 37120:2018, 5.5.2. An
innovative business refers to a business that is implementing new ideas, creating dynamic products or
imp

. '] . . IR | "
Vllls CAlDLllls OCIT VILTOS 111 au_y IIIUUSLI _y-

5.2.3 Data sources

Data
over

on new businesses should be obtained through relevant city departments” or ministries that
bee the approval of new business licenses or new registrations of businesses.

5.3 | Percentage of the labour force employed in occupations inthe information and
communications technology (ICT) sector

5.3.1 General

Thos
requ

e implementing this document should report on this-indicator in accordance with the following

rements.

NOTH
and s
devel
humd
digitd
balan
the |
comp
thee

1  The information and communications technolegy (ICT) sector is a combination of m
ervices industries that capture, transmit and display data and information electronicallyl(8]. W
opment of ICT and the mainstreaming of ICT into everyday life, the link between ICT technologies and
n development has never been more evidentyICT has long been recognized as a key enabler fof bridging the
1l divide and achieving the three dimensions of sustainable development - economic growth, epvironmental
ce and social inclusion - as well as promoting innovation in society[Zl. Thus, having a labour foyce to develop
LT sector will help to drive econgmic growth, augment labour productivity and enhance finternational
etitiveness via innovative ICT development, including by the wider use of ICT products and s€grvices across
fonomy and society.

anufacturing
Vith the rapid

NOTH
“Ecor
of thg

2 This indicator reflects “Innovation creativity and research”, “Education and capacity building” and
omy and sustainable production and consumption” issues as defined in ISO 37101. It can allow pan evaluation
contribution to “Attractiveness” and “Resilience” purposes of the city as defined in ISO 37101

5.3.2 Indicatorrequirements

The |
num
divid

percentage) of the labour force employed in occupations in the ICT sector shall be calcy
ber of_ city residents in the labour force employed in occupations in the ICT sector
ed’by* the city’s total labour force (denominator). The result shall then be multiplied

lated as the
(numerator)
by 100 and

exprgssed as the percentage of the labour force employed in occupations in the ICT sector.

The ICT sector shall refer to a combination of manufacturing and services industries that capture,
transmit and display data and information electronically. For manufacturing industries, the products
of a candidate industry must be intended to fulfil the function of information processing and
communication including transmission and display, and must use electronic processing to detect,
measure and/or record physical phenomena or control a physical process. For services industries, the
products of a candidate industry must be intended to enable the function of information processing and
communication by electronic meansl(8l.

More specifically, the ICT sector shall refer to the United Nations Statistics Division’s International
Standard Industrial Classification of All Economic Activities (ISIC) Rev. 4 (https://unstats.un
.org/unsd/publication/seriesm/seriesm_4rev4e.pdf) section ] (Information and communication) in
its entirety, and those subsections of section C (Manufacturing) that align with ICT manufacturing
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industries stated above, such as sections 26 (Manufacture of computer, electronic and optical products)
and 27 (Manufacture of electrical equipment).

The labour force shall refer to, as defined by the International Labour Organization (ILO), the sum of
persons in employment plus persons in unemployment who are legally eligible to work. Thus, working
age shall refer to all persons who are the same age or older than the legal working age in the jurisdiction
of reference. This indicator shall exclude child labour, which is labour completed by persons 14 years of
age or younger.

5.3.3 Data sources

ment
ry or

Data on empployment by industry should be obtained through [abour force surveys or city employ
assessment$ administered by local, regional or national authorities/statistical bodies, or a Minist|
Department of Labour Employment.

5.4 Percentage of the labour force employed in occupations in the education and
research and development sectors

5.4.1 Genleral

Those implg
requiremen

NOTE1 Af
role of educat
capital. Thes
to enhance e
includes thofd
and receive 4
or enhancem
become activ

menting this document should report on this indicator in @ecordance with the follo
[S.

cities and communities strengthen their focus on the development of their knowledge econonj

ion and research and development industries is all the more& important in the development of h
e industries play a critical role in economic development, promoting innovative thought prog
kisting products or services or to develop new products and services. Also, the education §
e employed in all levels of the educational system;ensuring that citizens have access to edud
ffective services. Thus, the labour force employed in these two industries aids in the develoy
ent of products and services, in addition toensuring that citizens receive high-quality educat
ely involved in the knowledge economy,

wing

y, the
iman
esses
ector
ation
ment
on to

NOTE 2 This indicator reflects “Innovation; jereativity and research” and “Economy and sustaipable
production apd consumption” issues as defined inh ISO 37101. It can allow an evaluation of the contribution to
“Attractivendss” and “Resilience” purposes.of'the city as defined in ISO 37101.

5.4.2 Indjcator requirements

The percen
developme

fage of the labour~force employed in occupations in the education and research

in occupatirIns in the education and research and development sectors (numerator) divided b}

city’s total 1
percentage
sectors.

Citiesshallr

hbour force{denominator). The result shall then be multiplied by 100 and expressed 4
bf the labour force employed in occupations in the education and research and develop

and

sectors shallbe-calculated as the number of city residents in the labour force employed

Uy the
s the
ment

pfertothe United Nations Statistics Division’s International Standard Industrial Classific

htion

of All Economic Activities (ISIC) Rev. 4 (https://unstats.un.org/unsd/publication/seriesm/seriesm
4rev4e.pdf) when defining the education and research and development sectors.

The education sector shall refer to organisations primarily engaged in providing instruction and training
in a wide variety of subjects. Instruction and training are provided by specialized establishments, such
as schools, colleges, universities and training centres. Cities shall refer to any organisations that fall
within section P of the ISIC, Rev.4, which is divided into the following subsections: 851 (Pre-primary
and primary education), 852 (Secondary education), 853 (Higher education), 854 (Other education) and
855 (Educational support activities).

The research and development section shall refer to organisations primarily engaged in conducting
original investigation, undertaken on a systematic basis to gain new knowledge (research), and in the
application of research findings or other scientific knowledge for the creation of new or significantly
improved products or processes (experimental development). Cities shall refer to organisations that
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fall within Division 72 - Scientific research and development of section M - Professional, scientific and
technical activities of the ISIC, Rev.4lé].

The numerator of this indicator shall be calculated as the sum of the total number of persons employed
in occupations in these two sectors, education and research and development.

The labour force shall refer to, as defined by the ILO, the sum of persons in employment plus persons
in unemployment who are legally eligible to work. Thus, working age shall refer to all persons who are
the same age or older than the legal working age in the jurisdiction of reference. This indicator shall
exclude child labour, which is labour completed by persons 14 years of age or younger.

5.4. Data sources

Datalon employment by industry should be obtained through labour force surveys ofi¢ity employment
assegsments administered by local, regional or national authorities/statistical bodies; or g Ministry or
Depdrtment of Labour Employment.

6 Education

6.1 | Percentage of city population with professional proficiency in more than pne
language

6.1.1 General

Those implementing this document should report on~this indicator in accordance with the following
requjrements.

NOTE1  Foreign language skills are indicative of a“diverse, employable workforce. They also syiggest highly
succgssful educational programming.

NOTE 2  This indicator reflects the “Education and capacity building” issue as defined in ISO B7101. It can

allow| an evaluation of the contribution (to,the “Social cohesion”, “Well-being”, “Attractiveness” and “Resilience”
purpgse of the city as defined in ISO 37.10T.

6.1.] Indicator requirements

The percentage of city population with professional proficiency in more than one langupge shall be
calcylated as the totalttumber of people who are able to communicate in more than one foreign language
with| professional ¢preficiency (numerator) divided by the city’s total population (dgnominator).
The result shall then be multiplied by 100 and expressed as the percentage of city poptilation with
profgssional proficiency in more than one language.

A foreign tanguage shall refer to a language spoken with professional proficiency other thdn one of the
officlal-languages of the country in which the city is located. For example, the official language in the
UnitedStates of America (IIQA) is an]ich, so a citv resident Qppnking a Innglmgp ather than Eng]ish
at a professional proficiency is counted as a foreign language in the USA. In the case of a country with
more than one official language, such as Canada with two designated official languages (English and
French), when a person can speak two official languages at professional proficiency level, one official
language shall be included in the count of foreign languages and the other language shall be excluded
from the count of foreign languages. For example, if a person in Canada speaks both English and French,
they would have one foreign language and be counted in the numerator of this indicator. Similarly, if a
Canadian speaks only English (only one of the official languages) but also has professional proficiency
in Spanish, for example, then that person would be counted as having professional proficiency in more
than one language.
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Professional proficiency shall refer to the following level of competence:

— able to speak the language with sufficient structural accuracy, vocabulary and cohesiveness in
discourse to participate effectively in most formal and informal conversations on practical, social
and professional topics;

— understanding is essentially complete;
— can discuss with fluency and ease abstract issues and special fields of competence and interest;

— can support opinions and hypothesize;

— can proylide a structured argument that is clear and well organized,

— while the influence of the speaker’s first language can be noticed (in pronunciation, grammar and
vocabulary), there should not be any patterned errors, and errors should never distract the listener
or interfere with communication.

For referenge, the above definition of professional proficiency corresponds to levél-C1 of the Common
European Framework of Reference for Languages: Learning, Teaching, Assessmént.

6.1.3 Dath sources

Data on forgign languages spoken by the city population should be setirced using census data, or local,
regional or hational surveys pertaining to languages spoken.

6.1.4 Datp interpretation

A high percéntage of residents who can communicate in more than one foreign language indicateg that
the city has|a well-educated and diverse population that can handle interactions that extend beyond
national borders. Globalization, economic growth in developing economies and improved trangport
infrastructyre have resulted in a considerable shift-in world trading patterns and a higher propoftion
of the world’s population being able to visit other countries, whether for business, pleasure or ¢ther
reasons.

Foreign language skills have the potential to increase one’s mobility, employability and pergonal
developmentt.

6.2 Number of computers;laptops, tablets or other digital learning devices available
per 1 000 students

6.2.1 General

Those impleémenting this document should report on this indicator in accordance with the following
requirements,

NOTE1 Computerliteracy is an essential aspect of professional employability in many sectors, and it allows an
alternative form of civic engagement for citizens. The increase in accessibility of electronic devices for students,
as well as the exposure to computers, laptops, tablets or other digital learning devices, can enhance a student’s
computer literacy. It also allows citizens to access a broader array of information, empowering people in all
walks of life to seek, evaluate, use and create information effectively to achieve personal, social, occupational and
educational goals.

NOTE 2  This indicator reflects the “Education and capacity building” issue as defined in ISO 37101. It can
allow an evaluation of the contribution to the “Attractiveness” purpose of the city as defined in ISO 37101.

6.2.2 Indicator requirements

The number of computers, laptops, tablets or other digital learning devices available per 1 000 students
shall be calculated as the total number of computers, laptops, tablets or other digital learning devices
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with Internet access available to primary and secondary school students attending primary and
secondary school in the city (numerator) divided by 1/1 000 of the city’s total primary and secondary
school population (denominator). The result shall be expressed as the number of computers, laptops,
tablets or other digital learning devices available per 1 000 students.

Only school owned/provided computers, laptops, tablets or other digital learning devices shall be
counted.

Primary school students shall refer to students enrolled in primary education as defined in ISO 37120:
2018, Clause 3.

Secondarv_school students shall refer to students enrolled in secondarv education as defined in

[SO 37120: 2018, Clause 3.

The number of computers, laptops, tablets or other digital learning devices availableper 1 (00 students
shalllbe reported separately for both primary and secondary school students in the table below.

Number of computers, laptops, | Number of computefs, laptops,
tablets or other digital learn- | tablets or other digital learning
ing devices devices per 1 000 students

Primary students

Secopdary students

Total] students (primary and secondary)

6.2.3 Data sources

Datal on the number of electronic devices with Internet access should be sourced from [local school
boarfs, or a Ministry or Department of Education;

6.2.4 Data interpretation

While computer literature can benefit:secondary school students, there are debates concerning the
positive impact of the availability of digital devices and technology for primary school students.

Suffiriently fast broadband as~defined in 18.1 can also be taken into consideration for| analysis of
this |ndicator. When the percentage of city population having sufficiently fast broadband is low, the
benefit of accessibility toicomputers, laptops, tablets or other digital learning devices may be limited.
Suffiriently fast broadband shall refer to a network capable of speeds of at least 256 khit/s in both
diregtions, uploading~and downloading. This speed is sufficient for Internet surfing fand emails.
Suffifient broadband/corresponds to basic broadband.

6.3 | Numbevr of science, technology, engineering and mathematics (STEM) higher
education-degrees per 100 000 population

6.3. Gemerat

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE1 Receiving higher education provides individuals with a foundation for meaningful participation in
the labour force and helps reduce poverty and inequality. This pillar of human development is widely recognized
as the main avenue for social mobility. All disciplines taught by higher education institutions benefit society in
some way, such as science, technology, engineering and mathematics (STEM) disciplines, which are critical to the
technological development and innovation of a city. STEM education helps to create critical thinkers, increase
science literacy, and enable the next generation of innovators. Furthermore, STEM is important because science
pervades every part of our lives, and the need for STEM degree holders is increasing with the growing demand
for innovators of products and processes that will help sustain and promote economic growth.
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NOTE 2  Thisindicator reflects the “Education and capacity building” and “Innovation, creativity and research”
issues as defined in ISO 37101. It can allow an evaluation of the contribution to “Resilience” and “Attractiveness”
purposes of the city as defined in ISO 37101.

6.3.2 Indicator requirements

The number of STEM higher education degrees per 100 000 population shall be calculated as the number
of people holding higher education degrees with a specialization or major in a discipline within a STEM
subject (numerator) divided by 1/100 000 of the city’s total population (denominator). The result shall
be expressed as the number of STEM higher education degrees per 100 000 population.

STEM highey
the fields of
of education
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6.3.3 Dat

Data on hig
degree-, dif
Education, i
or censuses
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science, technology, engineering and mathematics, and is intended to capture a brjoad
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nd natural, physical and life sciences.
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esidents or international students.

ation shall refer to the definition of tertiary education stated within ISO 37120: 2
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her education degrees by subject should be spurced from local tertiary/postsecon
loma- or certificate-granting institutions, ar the relevant Ministry or Departme
[ available. If higher education data from theSe sources are not available, data from suj
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7.1.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE1 Waste heat is an endogenous energy resource of every city. Waste heat can be obtained from
wastewater and solid waste treatment plants or any other industrial processes, as well as from the tertiary and
transport sectors (e.g. heat rejected from data centres or the subway ventilation).

Wastewater is a renewable resource that conveys thermal and chemical energy. In some instances,
wastewater is found to contain nearly five times the amount of energy needed to process and treat the
wastewater. It is important for cities to recognize the potential of wastewater as a sustainable energy
source and utilize wastewater in their energy source mix.
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Furthermore, wastewater treatment plants use considerable amounts of energy and create greenhouse
gas emissions, but they also have the potential to be sources of renewable energy for cities. Wastewater
treatment plants can use sewage to generate energy on site, where this energy can then be used to help
operate the wastewater treatment plants, thereby reducing a wastewater treatment plant’s operating
costs, energy consumption and greenhouse gas emissions.

While reduction, recycling and composting can do their part to mitigate the environmental impacts
of municipal solid waste, not all types of materials can be practically and economically recycled in an
environmentally beneficial manner. This leftover solid waste can therefore present an opportunity to
recover energy, using new and possibly cleaner technologies.

Wasteheatcanbecategorise rtongnentapyand wetrtrarpy—vy e—high-enthalpy waste heat
allows the production of electricity, low enthalpy heat can be used directly for heating (and even
cooling) of buildings, typically through district heating and cooling networks.

NOTE 2  This indicator reflects the “Economy and sustainable production and consumption” and “Community
infragtructures” issues as defined in ISO 37101. It can allow an evaluation of the contribution to the|‘Responsible
resoyrce use” purpose of the city as defined in ISO 37101.

7.1.1 Indicator requirements

The percentage of electrical and thermal energy produced from wastewater treatment, solifd waste and
other liquid waste treatment and other waste heat resources @s)a share of the city’s totall energy mix

for algiven year shall be calculated as the total amount of ele¢trical and thermal energy expressed in GJ

ced from wastewater treatment, solid waste and other liquid waste treatment and
resources (numerator) divided by the city’s total end-use energy demand in the same
brator (GJ). The result shall then be multiplied by~100 and expressed as a percentage
hermal energy produced from wastewater treatment, solid waste and other liquid was
ther waste heat resources as a share of the €ity’s total energy mix for a given year.

prod
heat
num
and {
and

The term energy mix refers to the combination of the various primary energy sources u

other waste
units as the
of electrical
[e treatment

sed to meet

energy needs in a given geographic regiont

Where possible, data from wastewatet treatment, solid waste and other liquid waste tr¢atment and
other waste heat resources shalltbe-included and listed individually. This shall include on-site use of
recoyered electrical and thermalenergy at the wastewater/waste facilities and off-site us¢g by external
parties.
Thermal energy (% of Electrical energy (% of |Total energy (% of the
the total energy mix) the total energy mix) total en¢rgy mix)
Wastewater resource
Solid waste treatment
Othgr liquidswaste
treatment
Othgr'waste heat sources

Total (%)

Waste heat shall be considered as all residual thermal energy generated in the city which is not used, as
well as potential chemical energy sources that are not valued as energy.

Wastewater shall refer to the physical, chemical and biological processes used to remove, reduce
or neutralize contaminants from wastewater before discharging it into a water body. Wastewater
treatment can include primary, secondary or tertiary treatment, or wastewater treatment of higher
standard.

Solid waste treatment shall refer to the physical, chemical and biological processes used to remove,
reduce or neutralize contaminants from solid waste before recycling, recovery or final disposal.

Other liquid waste shall refer to liquid waste such as fasts, oil or grease that are sources of energy.
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7.1.3 Data sources

Data on the amount of electrical and thermal energy produced from waste water treatment, solid
waste and other liquid waste treatment and other waste heat resources should be sourced from city
departments or ministries that oversee such matters, as well as from regulators and local utility

providers.

7.2 Electrical and thermal energy (GJ) produced from wastewater treatment per capita

per year

7.21 Ge

1
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This indicator reflects the “Economy and sustainable ptoduction and consumption” and “Com

menting this document should report on this indicator in accordance with the-fotlo
[S.

Astewater is a renewable resource that conveys thermal and chemical energy, In some inst3
s found to contain nearly five times the amount of energy needed to pyocess and tred
tis important for cities to recognize the potential of wastewater as a sustainable energy sourd
water in their energy source mix.

e, wastewater treatment plants use considerable amounts of energy and create greenh

ants can use sewage to generate energy on site, where this.energy can then be used tg
wastewater treatment plants, thereby reducing a wastewater treatment plant’s oper
y consumption and greenhouse gas emissions.

es” issues as defined in ISO 37101. It can allow an eyaluation of the contribution to the “Respo
purpose of the city as defined in ISO 37101.

cator requirements

al and thermal energy (GJ) produced from wastewater treatment per capita per year
d as the total amount of electrical and thermal energy expressed in G] produced
treatment in the city (numerator) divided by the city’s total population (denomin
hall be expressed as thé_amount of electrical and thermal energy in G] produced
treatment per capita fora given year.

clude the on-site useof recovered electrical and thermal energy at the wastewater faci
1se by externalyparties.

treatment;shall refer to the physical, chemical and biological processes used to rer
utralize‘contaminants from wastewater before discharging into a water body. Wastey
hn include primary, secondary or tertiary wastewater treatment, or wastewater treat
tandard.
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7.2.3 Data sources

Data on the amount of electrical and thermal energy produced from wastewater treatment should be
sourced from city departments or ministries that oversee such matters, as well as from regulators and

local utility

12

providers.
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7.3 Electrical and thermal energy (GJ]) produced from solid waste or other liquid waste
treatment per capita per year

7.3.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE1 While reduction, recycling and composting can do their part to mitigate the environmental
impacts of municipal solid waste, not all types of materials can be practically and economically recycled in an
environmentally beneficial manner. This leftover solid waste might therefore present an opportunity to recover
energy, using new and possibly cleaner tecnnologies. Other liquid waste such as fats, oils and grease are also a
sourde of energy.

NOT]H
infra
resoy

2 This indicator reflects the “Economy and sustainable production and consumption” and “Community
structures” issue as defined in ISO 37101. It can allow an evaluation of the contribution to the|“Responsible
rce use” purpose of the city as defined in ISO 37101.

7.3.2 Indicator requirements

The
capif]
GJ] p1f

blectrical and thermal energy (GJ) produced from solid waste or‘other liquid waste tr
a per year shall be calculated as the total amount of electrical’and thermal energy e
oduced from solid waste and other liquid waste treatmerit in the city (numerator) di

eatment per
xpressed in
yided by the

city’§ total population (denominator). The result shall be expressed as the amount of electrical and

therinal energy in GJ] per capita for a given year.

This|shall include the on-site use of recovered electrical’and thermal energy at the solid walste facilities

and ¢ff-site use by external parties.

Thisfalso includes other liquid waste such as fats; oil or grease.

7.3.3 Data sources

Data
treat
from|

on the amount of electrical and thermal energy produced from solid waste and other
ment should be sourced fronicity departments or ministries that oversee such matter
regulators and local utilityyproviders.

iquid waste
s, as well as

7.4 | Percentage of the.city’s electricity that is produced using decentralised el
production systems

pctricity

7.4.1 General

Thoge impleménting this document should report on this indicator in accordance with the following
requjrements.

NOTEd+—Aprimarybenefitof amore-decentralised-energy-systenis-thepotentia-forameorereliable electricity

system and higher-quality power supply (with the appropriate supporting systems in place). A decentralised
electricity production system can be defined as locating electricity production closer to the site of consumption,
such as locating electricity production facilities within a city rather than sourcing electricity from a regional
electricity production facility that is most likely distant from a city. Although a relatively new approach for
the power industry and utility providers, a decentralised system can potentially lead to more optimal use
of renewable energy sources, which in turn can reduce fossil fuel use and increase the energy efficiency and
sustainability of a region. Therefore, tracking the amount of decentralised electricity production can be used to
assess a region’s potential for utilizing renewable energy sources and expanding access to clean energy services,
such as combined heat and power, that might not otherwise have been available due to the distance from
centralised electricity production facilities. The opportunity for combined heat and power is important - but this
generally has to be included in the design of these systems and is difficult to install retroactively.
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Besides the environmental issues of decentralised electricity production mentioned before, i.e.

adoption of renewable energy sources and reduction of primary energy usage, decentralised electricity
production can also be advantageous for the resilience of the electrical grid of the city, particularly during a
crisis event such as a large storm.

NOTE 3

This indicator reflects the “Economy and sustainable production and consumption” and “Community

infrastructures” issues as defined in ISO 37101. It can allow an evaluation of the contribution to the “Responsible

resource use’

7.4.2

"and “Resilience” purpose of the city as defined in ISO 37101.

Indicator requirements
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7.4.4 Dat

If one plant
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e same units as the numerator (GJ) - this includes electricity produced by both ¢entra
alised electricity production facilities (denominator). The result shall be multiplied by
ed as the percentage of the city’s electricity that is produced using decentralised elect}
bystems.

bd electricity, also referred to as distributed electricity production;shall refer to elect}
ht or near the point of use, irrespective of size, technology, or fuel‘used - both off-grig
b, decentralised electricity production refers to the wide range‘of technologies that in
es or plants, photovoltaic (solar) panels, micro-turbines annd“modular internal combu

A sources

hmount of electricity produced by both centralised and decentralised electricity produ
ilities should be sourced from local utilitiesj;;and relevant city departments or minis
energy production. It can be acceptable to-use estimates based on energy audits perfo
ites to address the electricity productien that is immediately used as auto-consumg
fimes is not communicated to the elegtrical utilities.

h interpretation

produces 100 % of the city’s electricity, this is not considered to be decentralised an
erefore equals 0 %.

7.5 Storage capacity of the city’s energy grid per total city energy consumption

7.5.1 Gen

Those impld
requiremen

eral

mentifig'this document should report on this indicator in accordance with the follo
[S.

lised
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NOTE1 TI

€ peark energy demand 15 a (€55 SPOReN VECToT tat INCTeases energy CoStS and HMItS The penet

ation

of renewables. Smart grids will accommodate energy storage (typically electrical and thermal storage, but also
“clean” fuels such as hydrogen) to reduce demand peaks and transfer energy usage to periods of intermittent
renewable energy production. Efficient storage capacity is essential to balance the supply and demand for energy
in aregion, and it can be achieved by several strategies:

— electricity storage, onsite or nearby, including chemical storage such as hydrogen;
electrical storage of electrical vehicles (excluding hybrid vehicles);
thermal storage (e.g. heat and cold storage in nearby district heating and cooling schemes);

geothermal energy storage (e.g. some heat pump/chiller-driven district heating and cooling schemes);

thermal mass of buildings considered onsite thermal storage if associated with predictive heat consumption
algorithms that allow the reduction of heat and cold peak demand from district heating and cooling schemes;

14 © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=22039a18b2939754e52a3d183ac36565

IS0 37122:2019(E)

other ways of storing renewable energy such as fuels cells, if conveniently justified, including onsite energy
storage.

NOTE 2  This indicator reflects the “Economy and sustainable production and consumption” and “Community
infrastructures” issues as defined in ISO 37101. It can allow an evaluation of the contribution to the “Responsible
resource use” and “Resilience” purpose of the city as defined in ISO 37101.

7.5.2 Indicator requirements

Storage capacity of the city’s energy grids per total city energy consumption shall be calculated as
the total amount of energy that can be stored annually on the city's electrical grid and thermal grids
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imption (denominator). The result shall be expressed as the storage capacity of the'd
per total city energy consumption.

by storage shall refer to the process of converting energy into a stored form that
erted back into energy when needed. Thus, storage capacity shall refer,to.the amou
ble of being stored.

ptal end-use energy consumption refer to ISO 37120:2018, 7.1.

Fe possible, specify and report the types of energy consumption used in the calcula
nergy storage facility is not within the city boundaries, the €ity should report the dis
by storage facility.

Data sources

for storage capacity should be sourced from relevant city departments or ministries
nergy grid of the city, and local utilities that operate district heating and cooling scher

Data interpretation

hg energy storage capacity nearby or within city boundaries (close to the loa
mission losses and ensures a mote reliable power supply. It also allows cities to be
s in energy demand. If energy storage facilities are not located within city boundar
report the distance to the'energy storage facility.

General

e implementing this document should report on this indicator in accordance with tl
rements.
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Percentage of street lighting managed by a light performance management system

he following

ptimised and
n potentially

improve safety in the city, where any failure of a light point which leads to 1nsuff1c1ently illuminated streets can
be immediately monitored and localized to ensure fast repair. Lastly, real energy consumption per light point can
be measured and reported accurately with the light management system, to better monitor energy cost and CO;
reduction schemes.

NOTE 2  This indicator reflects “Economy and sustainable production and consumption” and “Safety and
security” issues as defined in ISO 37101. It can allow an evaluation of the contribution to the “Responsible
resource use” purpose of the city as defined in ISO 37101.

7.6.2 Indicator requirements

The percentage of street lighting managed by a light performance management system shall be
calculated as the number of light points that can be controlled by a light performance management
system (numerator) divided by the number of total light points in the city (denominator). The results
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shall then be multiplied by 100 and expressed as the percentage of street lighting managed by a light
performance management system.

Controlled by a light performance management system shall refer to the ability to monitor light points,
set schedules for switching off/on and adjust light levels by dimming. This means a light point can be
changed individually and remotely with an ICT-based system, which is connected via a communication
network to the light points. This system shall also be able to accurately measure the electrical energy
consumed by the light point and indicate via the ICT-based system to the operator any occurring failure

affecting the light performance of the light point.

7.6.3 Data sources

Data on rej
responsible

7.7 Perce

mote management of lighting should be sourced from city departments or minig
for street lighting inventory and street light management.

ntage of street lighting that has been refurbished and newly installed
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city street lights and installing new lighting can help improve energy efficiency, thus red
o energy consumption. In addition, the recent market inttoduction of energy-efficient techno
hting offers high-cost savings with comparatively shert payback times. The annual energ)
cost savings might then possibly cover the investment and capital costs.

This indicator reflects the “Economy and sustainable production and consumption” issue as de

It can allow an evaluation of the contributionto the “Responsible resource use” purpose of th
[SO 37101.

cator requirements

age of street lighting that has\been refurbished and newly installed within the year sh
s the number of refurbished and newly installed light points (numerator) within the
he total number of light-points (denominator). The result shall then be multiplied by
ed as the percentage'of street lighting that has been refurbished and newly installed.

ible, cities shall report and indicate separately the percentage of street lighting th
and newly installed.
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Refurbishment of existing street light systems, for example upgrading ballasts, shall refer to activities
that aim not only to decrease energy consumption but also improve energy efficiency of the street
lighting system. Newly installed as well as retrofitted street lighting for upgrading to high efficiency
technologies shall be included.

A light point shall refer to any single source of public street lighting, such as a street light, light pole,
lamppost, street lamp, light standard or lamp standard.
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Data interpretation

Cities should consider the lifecycle of the street lighting assets when replacing, refurbishing and
installing street lighting. A street lighting lifecycle plan should be developed by cities to better assess
the current state of lighting assets of a city and to identify what treatment/material/technology should
be used for street lighting.

7.7.4 Data sources

Data on street lighting refurbishment and street lighting systems should be sourced from city

depa

rtments or ministries responsible for street lighting inventory.
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Percentage of public buildings requiring renovation/refurbishment

General

e implementing this document should report on this indicator in accordance with tl
rements.

1  Buildings are the largest energy consumers in most cities. Reduced and efficient energy y
antial savings and can enhance the stability of the energy supply.As-such, buildings requirin
bishment can hinder progress to reduce energy consumption, thus‘contributing more to climaf
negative externalities.

2 This indicator reflects the “Economy and sustaifiable production and consumption’
vorking environment” issues as defined in ISO 37101. It,can allow an evaluation of the contri
hctiveness” and “Responsible resource use” purposeidf the city as defined in ISO 37101.

Indicator requirements

percentage of public buildings requiring renovation/refurbishment shall be calcul
re metres of public buildings requiring renovation/refurbishment (numerator), div
square metres of public buildings*(denominator). The result shall then be multiplied
pssed as the percentage of public buildings requiring renovation/refurbishment.

¢ building shall refer to,a\government-owned or leased building that functions as a m
nistrative office, library;recreation centre, hospital, school, fire station or police statig

Ownership of\buildings (public or private) is variously defined according to region
m. The restrictiye-definition used here permits global comparability across cities.

vation/refurbishment shall refer to the remodelling, refashioning and general re
lding to{gain better energy use, improvements to structural integrity and conform
lards. “Buildings requiring renovation/refurbishment shall be assessed by a city
tration of buildings in need of renovation/refurbishment. Renovation and refurbi

e following
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e change and

and “Living
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ing shall not include the demolition/removal and replacement of buildings, but ¢

oes include

buil

ings requiring renewal.

7.8.3 Data sources

Data on public buildings requiring renovation/refurbishment should be sourced from city ministries,
departments or agencies that oversee the building and maintenance of buildings in the city.
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7.9 Percentage of buildings in the city with smart energy meters

7.9.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE1 Smart energy meters record and display the consumption of energy in real time. Smart meter data
can be sent to a central location wirelessly, thus providing energy providers with the means to understand how
and when power is being used to better plan and conserve energy. Also, smart meter data help consumers better
understand and monitor energy usage.

NOTE 2 T]Lis indicator reflects the “Community infrastructure” and “Economy and sustainable prédyction
and consumpgtion” issues as defined in ISO 37101. It can allow an evaluation of the contribution to “Responsible
resource usel and “Attractiveness” purpose of the city as defined in ISO 37101.

7.9.2 Indjcator requirements

The percentjage of buildings in the city with smart energy meters shall be calculated as the numher of
buildings in| the city with smart energy meters (numerator) divided by the total number of buildlings
in the city (denominator). The result shall be multiplied by 100 and expréssed as the percentate of
buildings in|the city with smart energy meters.

Data for puhjlic and commercial and industrial buildings shall be includéd and listed individually.

Number of buildings in | Total number of build- | Percentage of buildings
the city with smart ener- ings-in the city in the city with smart
gy meters energy meters

Public buildings

Commercial fand
industrial byildings

Public buildjngs shall refer to a government,owned or leased building that functions as a municipall and
administratjive office, library, recreation centre, hospital, school, fire station or police station.

NOTE1 Oywnership of buildings (publig or private) is variously defined according to region and political
system. The festrictive definition used(here permits global comparability across cities.

Commerciall and industrial buildings shall refer to those which have been designated by the citly for
commercialfand industrial uSe,

NOTE 2  Property assessiirent methods might vary from one jurisdiction or country to another, includirg the
market-oriented methpd,'the profit-oriented method and the cost-oriented method.

Household Quildings are not considered in this indicator.

For smart energy management at the household scale refer to indicator 12.1.

A smart energy meter shall refer to an energy meter that includes real-time digital displays or that
is available through a real-time online application, so a customer can better understand their energy
usage. Also, a smart energy meter can digitally send meter readings to an energy supplier for more
accurate energy bills, and for better planning and conservation of energy by providers.

7.9.3 Data sources

Data on the number of buildings in the city with smart energy meter figures should be sourced from
local or regional energy providers, or relevant city departments or ministries that have data on local
smart energy meters.
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7.10 Number of electric vehicle charging stations per registered electric vehicle

7.10.

1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE 1

Unlike conventional vehicles that use gasoline or diesel-powered engines, electric v

ehicles (EVs)

are powered by electricity from batteries. EVs therefore emit fewer greenhouse gases and tailpipe pollutants
than conventional vehicles. EVs are also cheaper to operate because fuel costs are minimal or nil. However, with
limited motor and battery capacity (meaning shorter travel range), electric cars need regular and convenient

acces

NOTH

“Living and working environment” issues as defined in ISO 37101. It can allow an evaluatign of the
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2 This indicator reflects the “Health and care in the community”, “Community infrast

ell-being” and “Attractiveness” and “Preservation and improvement of environment” purposes
ed in ISO 37101.

2 Indicator requirements
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7.10

Data

number of electric vehicle charging stations in the city (numerator) divided by the t
bistered electric vehicles in the city (denominator). The result shall be expressed as th
ric vehicle charging stations per registered electric vehicle.

ric vehicle shall refer to any means by which something or someone is carried or co
hgine and wheels (including cars, buses, motarcycles and auto rickshaws, but not
h runs fully or partially on a battery-powered, eléctric motor. Electric vehicles, theref
ging in” to an electricity source to recharge their batteries. There are two types of elec{

hybrid” vehicles that are powered frome gasoline or diesel engine as well as an electr
battery electric” vehicles that are powered exclusively from a battery and require no |

oing station shall refer to publicly accessible equipment (also called “electric ve
pment” or EVSE) that supplies electric energy for recharging battery electric vehiclg
bns are often provided ifi municipal parking locations by electric utility companies
ping centres by private'‘companies. Some charging stations have advanced features sy
ring, cellular capability and network connectivity.

btered vehicle shall refer to any vehicle that has been officially listed or recorded with a
brity and thatidisplays a vehicle registration plate and/or a vehicle registration certifig

3 Datasources

fer\this indicator should be obtained from municipal or state departments of

btal number
e number of

hveyed with
trains) and
ore, require
ric vehicles:

Ic motor;
iquid fuels.
hicle supply
bs. Charging

or at retail
iIch as smart

government
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ministries
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bnsible for transportation and vehicle registration in the city
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8 Environment and climate change

8.1 Percentage of buildings built or refurbished within the last 5 years in conformity
with green building principles

8.1.1 Gen

eral

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE 1
more sustai

consumption|
continual bui

NOTE 2
issues as de
“Attractivend

8.1.2 Ind

The percent
building pri
last 5 years
of buildings
by 100 and
conformity

Refurbishm
consumptio
Refurbishm

Green build
be judged f{
creating strj
throughout
renovation

concerns of]
high-perfor}

Green build
standard an
HQE, BOMA
building, bu

B

ings can bedbuildings that are built or refurbished in accordance with a green bui

able. ‘Green’ buildings are built with higher design standards which dramatically reducé_e
Green buildings can also be built or refurbished according to green building standards,which
lding benchmarking to track environmental performance.

ss” and “Well-being” purpose of the city as defined in ISO 37101.

cator requirements

age of buildings built or refurbished within the last 5 yedars in conformity with g
hciples shall be calculated as the total number of buildiggs-built or refurbished withi
n conformity with green building principles (numeratex) divided by the city’s total nu
built or refurbished in the last 5 years (denominatot). The result shall then be multi
expressed as the percentage of buildings built e¥refurbished within the last 5 yea
vith green building principles.

ent of buildings shall refer to activities thatfrave an aim to not only help to decrease er

ent shall not include the removal and/or-replacement of buildings.

ing principles shall refer to a sét,of guidelines and criteria against which a building
0 have been built in conformity to “green building”. Green building is the practi
uctures and using processesithat are environmentally responsible and resource-effi
a building's life-cycle-from siting to design, construction, operation, mainten
hind deconstruction. This“practice expands and complements the classical building d
economy, utility, durability and comfort. Green building is also known as sustainal
mance building.

d can be.classified as a green building under standards such as BREEAM, LEED, CA{
BEST, BGA Green Mark, DGNB and ASGB. The building need not be certified as a g
t can Simply follow a green building standard throughout the construction process.

8.1.3 Dat

d SOUrccs

antially
hergy

offer

This indicator reflects the “Community infrastructures” and “Living and working’ environinent”
fined in ISO 37101. It can allow an evaluation of the contribution to “Responsible resourcg

”

use

reen

n the
mber
plied

rs in

ergy

h but also improve energy efficiency and lessen the environmental impacts of a building.

r can
ce of
cient
ance,
bsign
le or

lding
BEE,
reen

Data on the number of buildings built or refurbished within the last 5 years in conformity with
green building principles should be sourced from city departments and ministries that oversee the
construction and maintenance of buildings in the city, or oversee building permits and standards.
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8.2 Number of real-time remote air quality monitoring stations per square
kilometre (km2)

8.2.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE1 A remotely operated, real-time air monitoring system can help to assess climate change impacts on
the environment (e.g. air quality). Such systems can also provide real-time observations, data processing and
analysis, giving people timely information on the city’s air quality.

NOTHE 2  This indicator reflects the “Health and care in community” and “Living and working)¢nvironment”
issuep as defined in ISO 37101. It can allow an evaluation of the contribution to “Well-being”, “Attracfiveness” and
“Pregervation and improvement of environment” purpose of the city as defined in ISO 37101.

8.2.2 Indicator requirements

The number of real-time remote air quality monitoring stations per.§guare kilometre [(km2) shall
be calculated as the total number of real-time remote air quality \menitoring stations| in the city
(nunjerator) divided by the city’s land area (denominator). The result'shall be expressed as{the number
of repl-time remote air quality monitoring stations per km2.

A mqnitoring station shall refer to a physical structure or dévice that uses specialized eqiiipment and
analytical methods to track pollutant levels, such as fing particles (PM2.5), carbon dioxide (CO2) and
sulfyr dioxide (S07).

Aredl-time remote system shall refer to any form of technology that provides instantaneous|information
such|as mobile applications. More specifically,.a;temote system consists of hardware, software, data
and the people who use them. A remote system commonly includes communications techhology, such
as the Internet.

8.2.3 Data sources

The [number of real-time remote air quality monitoring stations should be sourced from city
departments or ministries that gversee the air quality of the city.

<

8.3 | Percentage of public buildings equipped for monitoring indoor air quality

8.3.1 General

Those implenienting this document should report on this indicator in accordance with the following
requjrements:

NOTE L, “Poor indoor air quality affects health, comfort and productivity of building occupants. Tihese impacts
can a(—'l—'nno— A laygn sl AfF A annante o d Ao aciallyy cancibiyn marcan e c e 1%} ldran o thao al

as-chi erly. To limit
ffectatargenumber-of occupants-and-espeeiallsensitive persens-suchas-childrenor-the-elderly.

the health and economic consequences of poor indoor air quality, smart cities could measure and identify the
sources and factors that influence the quality of indoor air and then propose appropriate solutions.

NOTE 2  This indicator reflects the “Health and care in the community” and “Living and working environment”

issues as defined in ISO 37101. It can allow an evaluation of the contribution to the “Well-being” purpose of the
city as defined in ISO 37101.

8.3.2 Indicator requirements

The percentage of public buildings equipped for monitoring indoor air quality shall be calculated as
the total number of public buildings within the city that are equipped to monitor indoor air quality
(numerator) divided by the total number of buildings in the city (denominator). The result shall then be
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multiplied by 100 and expressed as the percentage of public buildings equipped for monitoring indoor

air quality.

Public building shall refer to a government-owned or leased building that functions as a municipal and
administrative office, library, recreation centre, hospital, school, fire station or police station.

NOTE

system. The restrictive definition used here permits global comparability across cities.

Ownership of buildings (public or private) is variously defined according to the region and political

The monitoring of indoor air quality shall include primary pollutants (CO, Benzene, formaldehyde,
radon, asbestos, Acetaldehyde, Toluene, Ethylbenzene, Xylenes).

8.3.3 Dat

Data on the
from the lod

9 Finang
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9.1.1 Gen
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number of public buildings equipped for monitoring indoor air quality should.be obt3

L€

al amount of revenues collected from the sharing econemy as a percentage

eral

menting this document should report on this indicator in accordance with the follo
[S.

NOTE1 T

component of the municipal economy. The inclusion of these economies into existing policy allows for tax

which suppl

NOTE 2
in ISO 37101.
city as define

9.1.2 Ind

The annual
revenue shg
fees, licensi
(numerator]
multiplied b
as a percent]

Total own-s

This indicator reflects the “Economy,and-sustainable production and consumption” issue as de

e sharing economy or peer-to-peer-based shaking of access to goods and services is a grd
ents municipal capital budgets.

It can allow an evaluation of the contribution to the “Attractiveness” and “Resilience” purpose
d in ISO 37101.

cator requirements

amount of revenues)collected from the sharing economy as a percentage of own-sc
Il be representédias the total amount of funds collected per year from permit fees,
hg fees and taxes as permitted by law or legislation from sharing economy transac
divided by-the city’s total own-source revenue (denominator). The result shall thg

dage of OWn-source revenue.

blirce revenue shall be calculated as the total revenue minus transfers.

al authorities, officials, or the Ministry or Department responsible for publiebuildings.

lined

of

wing

wing
htion,

fined
bf the

urce
user
tions
n be

y 100 and expressed as the annual amount of revenues collected from the sharing economy

The sharing economy shall refer to the use of digital platforms or portals to reduce the scale of viable
hiring transactions or viable participation in consumer hiring markets (i.e. 'sharing’ in the sense of
hiring an asset) and thereby reduce the extent to which assets are under-utilized for accommodation,
transportation, consumer durables, labour and human capital, and intellectual property. In a broad
approach, the sharing economy is a socio-economic ecosystem built around the sharing of human and
physical resources. It includes the shared creation, production, distribution, trade and consumption of
goods and services by different people and organizations.

The sharing economy is also known as the on-demand economy, collaborative consumption or peer-to-
peer economy.
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Data sources

Data on taxes collected from the sharing economy should be sourced from relevant city departments or
ministries that oversee municipal finance.

9.1.4 Data interpretation

The sharing economy or peer-to-peer-based sharing of access to goods and services is a growing
component of the municipal economy. Although the sharing economy remains a contentious topic, the
inclusion of the sharing economy into existing policy allows for taxation which supplements municipal
capital budgets.

9.2

Percentage of payments to the city that are paid electronically based en-e

invdices

9.2.1

Thos
requ

NOTH
and 1
autor

NOT]H
and “
contr

9.2.2

The
(e-in

General

e implementing this document should report on this indicator in_dccordance with tl
rements.

1  The use of electronic invoices (e-invoices) and transfer of/payments to the city incre
educes costs for the city and its businesses and citizens. Cities fltat combine e-invoice and e-t
hatic accounting and control systems can experience a noticeable’increase in productivity.

2 Thisindicator reflects “Economy and sustainable production and consumption”, “Safety

ibution to the “Attractiveness” and “Responsible resource use” purpose of the city as defined i

Indicator requirements

percentage of payments to the city that are paid electronically based on electro
yoices) shall be calculated as the number of payments to the city that are made electror

on an e-invoice (numerator) divided by the total number of payments made to the city (de

The 1§
are y

Elect
and i
systd

result shall then be multiplied by 100 and expressed as the percentage of payments to
aid electronically based on.g=invoices.

ronic invoicing (e-inyaicing) shall refer to the exchange of an invoice document betw
. business or a citizeh-in an electronic format. The invoice is generated directly from
ms and is not justa’scanned paper invoice or a Word/PDF document or paper invoice

business or citizen{ Génerating the e-invoice is therefore a natural part of the administrat

proc

Elect

9.2.3

PSS,

Data sources

ectronic

e following

hses security
ransfers with

hnd security”

Governance, empowerment and engagement” issues as defined in ISO 37101. It can allow an evaluation of the

n ISO 37101.

nic invoices
ically based
nominator).
the city that

een the city
the relevant
mailed to a
ive working

ronic payment is a payment via an electronic medium without the use of cash or cheques.

Data on payments to the city that are paid electronically should be sourced from the economic

depa

rtment in the city or from other city departments responsible for payments.

9.2.4 Data interpretation

A high percentage of e-payments is an indication that cities are highly digitised.
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10 Governance

10.1 Annual number of online visits to the municipal open data portal per
100 000 population

10.1.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE 1  Opendataportdspreovideameanseotinereastres pabbeaeee s—ttatraased-bymieipa] ities.
It creates greater transparency and allows for innovation by community organisations and citizens. Altljough
many municipalities offer online portals, not all are equally visited.

NOTE 2  This indicator reflects the “Governance, empowerment and engagement” issues’ as defingd in
ISO 37101. It|can allow an evaluation of the contribution to the “Attractiveness” purpose of the city as definjed in
[SO 37101.

10.1.2 Indjcator requirements

The annual pumber of online visits to the municipal open data portal per 100 000 population shall be
calculated ap the total number of municipal open data portal visits (numeérator) divided by 1/100 000 of
the city’s total population (denominator). The result shall be expressed+as the annual number of opline
visits to thelmunicipal open data portal per 100 000 population.

An open datja portal shall refer to a data portal operated by thecity and providing access to open [data.
Open data shall refer to structured, machine-readable and freely shared data that can be used and|built
upon witholit restrictions.

An online visit shall refer to an individual visitor who arrives at the city’s open data portal onlin¢ and
proceeds to|browse and peruse the open data portal. A visit counts all visitors, no matter how mnany
times the same visitor has been to the open data portal.

10.1.3 Dath sources

Data on the humber of visits to the open’data portal should be obtained from websites hosting statistics
obtained frqm the municipality’s-website administration or provided by the domain host(s).

10.2 Percgntage of city sevvices accessible and that can be requested online

10.2.1 Genleral

Those implgmenting this document should report on this indicator in accordance with the following
requirements.

NOTE1 Delivering city services that can be requested online through digital portals provide benefits to
citizens and local governments. Municipalities can provide services without fixed hours and can provide these
services with reduced resources. Moreover, the use of mobile technology, such as geotagging and photos, is aiding
the efficiency and effectiveness of city services.

NOTE 2  This indicator reflects the “Governance, empowerment and engagement” issues as defined in

ISO 37101. It can allow an evaluation of the contribution to the “Social cohesion” and “Attractiveness” purpose of
the city as defined in ISO 37101.

10.2.2 Indicator requirements

The percentage of city services accessible and that can be requested online (i.e. via the Internet)
shall be calculated as the total number of city services offered to people and businesses through a
centralised Internet interface (numerator) divided by the total number of city services offered by the
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city (denominator). The result shall then be multiplied by 100 and expressed as the percentage of city
services accessible and that can be requested online.

City services shall refer to services provided by the city including those contracted to third parties and
typically cover the following areas: garbage and recycling; public safety; fire department; roads and
traffic; bylaws, violations and enforcement; permits and licences; planning; building; policies, projects
and initiatives; rentals and catering of city buildings; water and sewers; and property taxes and
utilities. City services is a broad term encompassing the many “touch-points” cities have with citizens
and businesses. Particularly for city services accessible online this term can include, for example,
requesting and receiving permits; assessing and collecting taxes; lodging and addressing complaints;
and requesting information on services within the city’s jurisdiction or authority.

Where possible, cities shall report the percentage of users making a payment through an (Lnline e-fine
systeém for traffic violations separately.

10.2|3 Data sources

An ipventory of all city services offered must be taken to provide an_accurate percentage output.
Inforjmation on city services should be sourced from city departments_or institutions that provide
services. Figures on services available through web or mobile should also be obtained from city
depafrtments or institutions providing the service, or from the,*municipal governmgnt website
administrators.

10.2}4 Data interpretation
As n¢t all services can be requested and delivered onling, a value of 100 % is not an objectiye.

10.3 Average response time to inquiries made through the city’s non-emergency inquiry
system (days)
10.3|1 General

Those implementing this document should report on this indicator in accordance with the following
requjrements.

NOTE1 A non-emergency inguiry system is an important access point to municipal services. I refers to the
respgnse rate of non-emergency access points through various mediums including telephone, dpps, Twitter,
email and in-person contdets. The access point can be used by citizens as well as businesses.

NOTE 2  This indi¢ator reflects the “Governance, empowerment and engagement” and “Living jand Working

envirjonment” issueS as defined in ISO 37101. It can allow an evaluation of the contribution to “Attractiveness”
and “Well-being® purpose of the city as defined in ISO 37101.

10.3{2 Andicator requirements

The average Tesporse tinme to Imquiries made througlt the ity S TTon-emergency imquiry system shall
be expressed as the total number of hours from initial call/form submission taken to respond to all
inquiries made through the city’s non-emergency system (numerator) divided by the total number of
inquiries received by the city’s non-emergency system (denominator). The result shall be divided by 24
and expressed as average response time to inquiries made through the city’s non-emergency inquiry
system in days.

Inquiries shall refer to inquiries from citizens and business that refer to an existing problem that is
economically and practically realistic to address on a shorter-term basis. It is not, for example, a request
for a new bike lane or a new park, but it is an inquiry addressing a matter that is urgent and timely,
such as reporting a dead animal, requesting the planting, pruning or removal of a tree, or making an
accessibility complaint about a city programme or service.
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An automatic return receipt shall not be counted as a response. A response should be personalised (e.g.
immediate solution, a delay for resolving, or a clear explanation of non-relevance).

A non-emergency inquiry system shall refer to a system that citizens contact when their health,
safety or property is not in immediate jeopardy, or there is not a crime in progress. Non-emergency
inquiry systems can include hotlines, Internet-based applications (e.g. webpage, social media, mobile
applications) that allow residents to submit an inquiry, such as a complaint about unfavourable city
conditions or nuisances (e.g. report a pothole, request a street clean-up or graffiti removal, report a
broken traffic signal) to a centralised location. The system dispatcher then relays the inquiry to the

appropriate

city authority.

10.3.3 Dat

Data on the
should be s
department

10.4 Averd

A sources

response time to relevant inquiries made through the city’s non-emergency inquiry sy
urced from records retained by the non-emergency inquiry system and the)relevan
dispatched to address the inquiry.
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a commercial environment, the cost of downtime during.d security incident - from lost sale
oss of customer confidence - can negatively impact businesses. The equivalent impact to a cit
on city service performances/commitments.

This indicator reflects “Community infrastructures” and “Safety and security” issues as defin

can allow an evaluation of the contribution-to the “Attractiveness” and “Resilience” purpose
d in ISO 37101.

cator requirements

vntime of the city’s IT infrdstructure during an incident shall be calculated as the nu
t the city’s IT infrastrueture is not available due to an incident (i.e. system power ou
aintenance) (numerator) divided by the total number of incidents causing IT infrastru
nominator). The result shall be expressed as the average downtime of the city
re.

Ghall includelboeth planned and unplanned system outages of the city’s IT infrastructur
rment systems). This can include planned system maintenance outages, as well as ou
bected.events such as cyberattacks and power outages.

cture' shall refer to hardware, software, networks, data centres, facilities and re

equipment

stem
L city

wing

s and
y can

ed in
bf the

mber
tage,
Cture
's IT

E (i.e.
ages

lated

1sed to dpvplnp’ test, aperate maonitor, manage :mdl/m‘ support information techn

logy

services, for example, but not limited to, municipal data centres, computer servers and computers,

multi-functi

on devices and wireless devices.

10.4.3 Data sources

Data on the downtime of the city’s IT infrastructure during an incident should be sourced from relevant
city departments and ministries response for IT infrastructure.
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11 Health

11.1 Percentage of the city’s population with an online unified health file accessible to
health care providers

11.1

.1 General

Those implementing this document should report on this indicator in accordance with the following

requ
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hts using a holistic approach. Health care providers, regardless of their speciality or locatiph,
h history of these individuals and provide better care accordingly.

2 Although health care is often beyond the jurisdiction of city-level governménts, the
ccess to, primary health care is one characteristic of cities that has the potential to impact he
senting an important area of focus for cities. Furthermore, city health care, providers fa
ures and difficulties to reduce the cost of providing health care while improving the quality
ring health care providers to access a patient’s unified health file online can-help overcome the

3 This indicator reflects the “Health and care in the community? issues as defined in
llow an evaluation of the contribution to “Resilience, and “Well¢ébeing” purpose of the city
7101.

2 Indicator requirements

percentage of the city’s population with an omline unified health file accessible to
ders shall be calculated as the total number of persons with an online unified health
cessed by any type of health care provider.(mumerator) divided by the total populatio
pminator). The result shall then be multiplied by 100 and expressed as the percentage]
lation with an online unified health filé.accessible to health care providers.

fied health file shall refer to a health file containing all of a patient’s health records, ¥

usually otherwise be spread among multiple health care providers, resulting in fragment

unifi
doct
exan

Discl|
cons
only

11.1

Data
shou
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brs. It brings together relevant information from different parts of the health servicg
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osure of data within a health care system shall be done with care and discretion,
deration the privacy and security measures needed to ensure that the information
to the benefitofcitizens.

3 Datasources
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dbe sourced from local, regional or provincial health care providers or insurers,
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11.2.

rtments and ministries.

Annual number of medical appointments conducted remotely per
000 population

1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE 1

Remote medical appointments provide a vital alternative to traditional walk-in appointments.

Consideration could include aging populations, decreased mobility or limited access to transportation.
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NOTE 2  This indicator reflects the “Health and care in the community” issues as defined in ISO 37101. It can
allow an evaluation of the contribution to “Resilience”, “Social cohesion” and “Well-being” purpose of the city as
defined in ISO 37101.

11.2.2 Indicator requirements

The annual number of medical appointments conducted remotely per 100 000 population shall be
calculated as the total number of medical appointments conducted remotely, such as through online
video services or teleconferencing (numerator) divided by 1/100 000 of the city’s total population
(denominator). The result shall be expressed as the annual number of medical appointments conducted
remotely per 100 000 population.

A medical aj
their health
shall be incl
teleconferei
and telemor

11.2.3 Dat

Data on thg
department

of health car

11.3 Percd

ppointment shall refer to a patient visit to a health care facility, in which a patient dis¢
needs and concerns with one or more health care providers. Only official codsult
ided. Medical appointments conducted remotely shall include those enabled witlyvide
cing technologies in accessible formats; mobile phones; remote data-collec¢tionh equip
itoring (i.e. cardiac monitors). Face to face consultations shall be excluded.

A sources

annual number of medical appointments conducted remotely should be sourced
5 or ministries that oversee the health care provided to people of the city and track mnj
e provided to its citizens.
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or air and water quality affect human health and contribute to human mortality and morbidfity in
lity alert systems provide impdxtant information and advice to the public to minimize air pollutant

ter is
pssen

NOTE 2  This indicator reflects.the “Health and care in the community” issues as defined in ISO 37101. It
can allow an|evaluation of the ‘contribution to “Resilience, and “Well-being” purpose of the city as defired in
[SO 37101.

11.3.2 Indjcator requirements
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systems for air and water quality advisories (numerator) divided by the city’s total population. The
result shall then be multiplied by 100 and expressed as the percentage of the city population with
access to real-time public alert systems for air and water quality advisories.

A public alert system for air and water quality shall refer to a system that reports and notifies the
public on levels of pollutants, allergens and particulate matter, and releases to the public real-time
data or data based on forecasting methods. It also facilitates early identification of local air and water
pollution problems, and issues timely warnings of air and water pollution episodes (reflecting levels of
particulate matter and pollutants) to the public via text message, email or pre-recorded voice message.
An alert system can be in the form of mobile or online applications.

In some instances, air and water quality can be reported by two separate public alert systems, one
responsible for air quality and another responsible for water quality. People registered with more than
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one public alert system shall be counted once towards the calculation of this indicator. In addition, the
calculation shall only include those people who reside in the city and exclude those that would not be
included in the city’s total population count, such that they reside beyond the city’s administrative

boun

11.3.

daries.

3 Data sources

Data on the number of people with access to real-time public alert systems should be sourced from

relev

ant city departments that are responsible for the management of alert systems.
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Percentage of households with smart energy meters

1 General

e implementing this document should report on this indicator in_acgordance with tl
rements.

1 Smart energy meters record and display the consumption of energy in real time. Sma
e sent to a central location wirelessly, thus providing electricityz\providers with the means t
ind when power is being used to better plan and conserve erergy. Also, smart meter data he
r understand and monitor energy usage.

2 This indicator reflects the “Community infrastructures” and “Economy and sustainab
onsumption” issues as defined in ISO 37101. It can allow an evaluation of the contribution to
rce use” and “Attractiveness” purpose of the city as\defined in ISO 37101.

2 Indicator requirements

eholds with smart energy metefs;(numerator) divided by the total number of house
[denominator). The result shall then be multiplied by 100 and expressed as the p¢
cholds with smart energy mieters.

art energy meter shall refer to an energy meter that includes in-home, online visualiz
bl displays or that-is_available through a real-time online application so customer}
rstand their energy’usage. Also, a smart energy meter can digitally send meter rez
by supplier formere accurate energy bills, and for better planning and conservation
jders.

Fe possible, the percentage of households with smart energy meters by type of energ
ted separately in the table.

he following

't meter data
b understand
p consumers

e production
“Responsible

percentage of households with smart energy meters shall be calculated as the totall number of

holds in the
prcentage of

ed real-time
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dings to an
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y should be

Pprrpnfngp of households with smart energy me

ers

(by type of energy)

Electricity

Gas

Heat

networks (district heating)

12.1.

3 Data sources

Data on smart energy meter figures should be sourced from local or regional energy providers, or
relevant city departments or ministries that have data on local smart energy meters.
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12.2 Percentage of households with smart water meters

12.2.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE1 Smart water meters record and display the consumption of water in real time. Smart meter data
can be sent to a central location wirelessly, thus providing water providers with the means to understand how
and when water is being used to better plan and conserve water. Also, smart meter data help consumers better
understand and monitor water usage.
rrimity
onmsible

T]Lis indicator reflects the “Economy and sustainable production and consumption” and “Corh
es” issues as defined in ISO 37101. It can allow an evaluation of the contribution to “Resp
and “Attractiveness” purpose of the city as defined in ISO 37101.

NOTE 2
infrastructu
resource use

12.2.2 Indjcator requirements

er of
e ity
holds

age of households with smart water meters shall be calculated ds)the total numb
with smart water meters (numerator) divided by the total number“¢f households in th¢
br). The result shall be multiplied by 100 and expressed as the\percentage of housel
vater meters.

The percenf
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with smart)
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n, so
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er meter shall refer to a water meter that includes in-hémé real-time digital displays
lized real-time information or that is available through a real-time online applicatiqg
an better understand their water usage. Also, a smartwater meter can digitally send 1
b water supplier for more accurate water bills, apd“for better planning and conservati
pviders.

A smart waf
online visug
customers ¢
readings to
water by pr

12.2.3 Dath sources

rt water meters should be sourced from local or regional water providers, or relevant city

5 or ministries that hold data ondocal smart water meters.
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13 Population and social conditions

13.1 Percd

13.1.1 Gen
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ntage of public buildings that are accessible by persons with special needs
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menting-this document should report on this indicator in accordance with the follo
[S.

NOTE 1

P
barriers for ;llp

blic buildings that are accessible by persons with special needs create an inclusive city by rem

wing

bving

rsons affected ]’\y mnhi]ify r‘hn”pngpc

NOTE 2

This indicator reflects “Living together, interdependence and mutuality” and “Living environment and

working” issues as defined in ISO 37101. It can allow an evaluation of the contribution to the “Social cohesion”,
“Attractiveness” and “Well-being” purposes of the city as defined in ISO 37101.

13.1.2 Indicator requirements

The percentage of public buildings that are accessible by persons with special needs shall be calculated
as the number of public buildings within the city that are accessible by persons with special needs
(numerator) divided by total number of public buildings in the city (denominator). The result shall then
be multiplied by 100 and expressed as a percentage.
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The definition of an accessible public building shall be based on the relevant national standard to
identify, remove and prevent barriers so that people with special needs have more opportunities in
everyday life. Accessible public buildings typically include these requirements:

— accessible parking spaces
— accessible main entrance
— automatic doors

— sufficient light

— Jccessible washrooms
— ¢levators to all floors

Publjc building shall refer to a government-owned or leased building that functions’as a mpnicipal and
administrative office, library, recreation centre, hospital, school, fire station or'police statign.

NOTH Ownership of buildings (public or private) is variously defined according to the region|and political
system. The restrictive definition used here permits global comparability across<ities.

13.1|3 Data sources

Inforjmation should be obtained from the local authorities,‘gfficials, or the Ministry or [Department
resppnsible for public buildings.

13.2 Percentage of municipal budget allocated for the provision of mobility aids, devices
and [assistive technologies to citizens with special needs

13.2{1 General

Thoge implementing this document should report on this indicator in accordance with the following
requjrements.

NOTE1 Ensuringacityis accessible for all its citizens and visitors promotes an equitable and inclusive society.
Allocpting a portion of the municipal budget for provision of mobility aids, devices and assistive technologies to
citizgns with special needs helps to maintain the accessibility of the city year over year for all itg citizens and
visitdrs and to support autonomy (and homecare) of persons with special needs, including seniors.

NOTHE 2  This indicator reflects the “Governance, empowerment and engagement” and “Livjing together,

interflependence and'\mutuality” issues as defined in ISO 37101. It can allow an evaluation of the cqntribution to
“Well-being”, “Soeial cohesion” and “Attractiveness” purpose of the city as defined in ISO 37101.

13.2|2 Indicator requirements

The pereentage of the municipal budget allocated for provision of mobility aids, devices dnd assistive
technologies to citizens with special needs shall be calculated as the sum of the cost of providing
mobility aids, devices and assistive technologies the city spends in one fiscal year (numerator) divided
by the total city budget allocated for a given year (denominator). The result shall then be multiplied by
100 and expressed as a percentage.

13.2.3 Data sources

Data for the amount of the municipal budget allocated for provision of mobility aids, devices and
assistive technologies to citizens with special needs should be sourced from the municipal budget
and audited financial documents, or departments or ministries overseeing municipal spending on the
provision of mobility aids, devices and assistive technologies to citizens with special needs.
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13.3 Percentage of marked pedestrian crossings equipped with accessible pedestrian

signals

13.3.1 Gen

eral

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE 1

perform their daily activities.
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I VII

cator requirements

fage of marked pedestrian crossings equipped with accessible pedestrian signals
d as the number of marked pedestrian crossings equipped with\accessible pedes
herator) divided by the total number of marked pedestrian crossings (denominator)
then be multiplied by 100 and expressed as the percentage of marked pedestrian cros
th accessible pedestrian signals.

edestrian signals shall refer to devices that communicate the intervals that a cro

or as a complement to visual signals.

A sources

percentage of marked pedestrian crossings equipped with accessible pedestrian si
urced from city departments or ministries that oversee public pathways and traffic sig

ntage of municipal budget allocated for provision of programmes designat
g the digital divide

menting this document should report on this indicator in accordance with the follo
[S.

cities experiénce a demographic shift, the need for age-friendly urban design and city servi
br more cfitical. Cities need to address the consequences of this unprecedented demographid
friendly-planning and city services. Developing programmes (for example, technology class
s) is one way to create an environment in which senior citizens, but also people with disabi
r improve technological skills to actively participate in a technology-driven society and fight ag

Accessible pedestrian signals enable persons with special needs to safely cross intersections and to
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NOTE 2  This indicator reflects the “Governance, empowerment and engagement” and “Living together,
interdependence and mutuality” issues as defined in ISO 37101. It can allow an evaluation of the contribution to

» o«

“Well-being”, “Social cohesion” and “Attractiveness” purpose of the city as defined in ISO 37101.

13.4.2 Indicator requirements

The percentage of the municipal budget allocated for the provision of programmes designated
for bridging the digital divide shall be calculated as the sum of the city’s annual expenditure on
programming designated for bridging the digital divide (numerator) divided by the city’s total annual
budget (denominator). The result shall then be multiplied by 100 and expressed as a percentage of
municipal budget allocated for the provision of programmes designated for bridging the digital divide.
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Digital divide shall refer to the economic, educational and social inequalities in access to information
and communication technology, such as computers or the Internet. Programming designated for
bridging the digital divide can include, but is not limited to, programmes to help lower-income and
vulnerable people (e.g. children, youths and seniors) get access to, and learn about, new technologies by
providing hardware, software and Internet access.

13.4.

3 Data sources

Data on municipal budgets allocated for provision of programmes designated for bridging the digital
divide should be sourced from the municipal budget.

14 Recreation

14.1 Percentage of public recreation services that can be booked online
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1 General

e implementing this document should report on this indicator intaccordance with tl
rements.

1  Online recreation booking offers increased accessibility afid ‘awareness for the public, a
es for public recreation participation.

2 This indicator reflects the “Living environment afid-working” issue as defined in ISO
an evaluation of the contribution to “Well-being” purp6se of the city as defined in ISO 37101.

2 Indicator requirements

percentage of public recreation services that can be booked online shall be calcu
ber of public recreation services that can be booked online (numerator) divided by t

of public recreation services that a city offers (denominator). The result shall then be multi

and ¢
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The |
city

bxpressed as the percentage of public recreation services that can be booked online.

pation services shall referSto services that operate facilities or provide services
le to participate in sports-or recreational activities or pursue amusement, hobbies
interests. Recreational services could include the city providing public recreation sp:
ed broadly as landcand buildings open to the public for recreation, such as swimming
ng facilities andditness centres. Also, city recreation services could include city-run p
s and facility fentals.

3 Data‘sources

pereentage of public recreation services that can be booked online should be sourced f1
lépartments or ministries that oversee public recreation, or departments that are reg
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15.1 Percentage of the city area covered by digital surveillance cameras

15.1.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE 1
do occur, vid

oo surveillance offers an accurate representation of the events as well as kev information to

The presence of surveillance cameras is a deterrent against crime and other offences. When incidents

solve

crimes and d
picture quali
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This indicator reflects the “Safety and security” issue as defined in ISO 37101. If)jcan allog

ther offences. Digital cameras are more reliable than film, and they have higher capacity)h
'y, and create files that are easily distributed and difficult to tamper with.

the contribution to “Well-being” and “Attractiveness” purposes of the city as defined-in ISO 37

cator requirements

age of the city area covered by digital surveillance cameras shall becalculated as the anj
rea covered by digital video surveillance cameras in square Kilometres (numerator) diy
total land area (denominator). The result shall then be multiplied by 100 and express
1ge of the city area covered by digital surveillance cameras:

ras that can send and receive data via a computerynetwork, as opposed to sending a
Fideo recorder (DVR) (i.e. disk/USB drive). Measurement of coverage is determined b
ecifications of the systems in use.

for shall include digital surveillance accessible by the city, such as any digital Y
the city or law enforcement can directlyaccess, without the permission of, or request {
fra owners.

jtal surveillance camera systems; one should take into consideration how the data/in
well as the privacy and security measures needed to ensure the safety of citizens.

A sources

percentage of the city area covered by digital surveillance cameras should be sourced
forcement andssafety departments, ministries or agencies.

h interpretation

of surweillance cameras in a city’s area should be interpreted together with other safet)
icators, so that cities can respond if more surveillance cameras are bringing greater ber

etter

W an
101.
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y for

political reasons or to advance the assumption that more surveillance necessarily brings more safety
and security.

16 Solid waste

16.1 Percentage of waste drop-off centres (containers) equipped with telemetering

16.1.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.
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Drop-off centre (container) collection is defined as follows: it is a collection mode where the community
gives to the population a network of bins that are spread around the city area and are available for all
citizens with open access. The citizen does not have a proper bin. He or she should dispose of the sorted
materials on a site which is organized by the community, for example a container next to a public road,
parking facilities or a commercial centre, or a district collection point.

Collection trucks will collect the bins (containers) from the allocated points in the city. When trucks are
equipped with telemetering to optimize their rounds depending on bin filling, this can be considered as

access for citizens to drop-off collection with telemetering.

NOTE1 Many cities have to limit traffic in the city and simplify garbage collection organization. Moreover,
manyreities-havestreets-thatareparrow-and-substandardand-thatprevide-onlytimitedacecesste-hquseholds and
neighbourhoods. In cities in less developed countries, roads and pathways are not always accessible to garbage

truck
local
and s
colle
off c¢

NOTH

s for collection. Developing waste drop-off centres with telemetering (where citizens bring'thg
solution that could help cities reach the objective of reducing traffic in the city, overcéming li
implifying garbage collection and disposal. Telemetering aids in the optimization ahd,efficien
tion by informing garbage collection trucks on the level of waste currently heldrnl¢ontainer
ntre.

» o«
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pminator). The result shall then be multiplied by 100 and expressed as the percentd
-off centres (containers) equipped with telémetering.

ste drop-off centre (container) shallrefer to a place where people bring waste in acco
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People who use drop-off centres generally do not have a private waste container. Collection trucks will
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ct the bins at the drop-off centre (container).

e drop-off centres (containers) and garbage collection vehicles are equipped with tele
nhize garbage collectionrounds based on information about bin filling.

hetering shall refer to measurement with the aid of intermediate means which
urement to_be.interpreted at a distance from the primary detector. The distinctiv

telenmetering is thé nature of the translating means, which includes provision for converting
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ata (
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h represéntative quantity of another kind that can be transmitted conveniently for m
listance. If a waste drop-off centre (container) has telemetering, the amount of garbag
Loff'céntre (container) can be transmitted to garbage collection trucks remotely.
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e feature of
the measure
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e in a waste

16.1.

3 Data source

Data on the percentage of waste drop-off centres equipped with telemetering should be sourced from
city departments that oversee garbage/waste drop-off centres.
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16.2 Percentage of the city population that has a door-to-door garbage collection with an
individual monitoring of household waste quantities

16.2.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE1 Individual monitoring of household waste quantities provides valuable information for both citizens
and cities. Understanding the weight of household waste can help optimize garbage collection and reduce costs.
In addition, telemetering reduces street traffic by adapting the number of vehicles to the actual quantity of waste

to be collectd
design of coll
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consumption
“Responsible
in ISO 37101,

16.2.2 Ind

The percent
monitoring
city where
(numerator)
100 and ex
with an indj

Door-to doo

to an identifliable group of users. The point of collection of selected wastes is located in proximity f

user’s home

Individual W
optimize ga
garbage coll

Telemeterinlg shall refer to measurement with the aid of intermediate means which permit

measureme
telemeterin
into a repre

at a distancg.

16.2.3 Dat

Data on the

This indicator reflects the “Community infrastructures

d. BenelIts are a more [luent traffic with consequences for the reduction of GHG emIssions, 1
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, “Economy and sustainable productio
" and “Mobility” issues as defined in ISO 37101. It can allow an evaluation of the centribution {
resource use” and “Preservation and improvement of environment” purposes of th€ city as dd

cator requirements

age of the city population that has a door-to-door garbage’ collection with an indiv
of household waste quantities shall be calculated as the_humber of people living i
there is a door-to-door household garbage collection equipped with monitoring d
divided by the city’s total population (denominator). The result shall then be multipli
ressed as the percentage of the city population thathas a door-to-door garbage colle
vidual monitoring of household waste quantitiest

r garbage collection shall refer to the service,of collecting where the container is allo

baste collection containers and garbage collection vehicles equipped with telemeteri
rbage collection based on information about bin filling can be considered as door-to
ection with an individual monitoring of household waste quantities.

etter
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t the

t to be interpreted at a distance from the primary detector. The distinctive featufre of

b is the nature of thetrdanslating means, which includes provision for converting the meg
sentative quantity,'of another kind that can be transmitted conveniently for measure

h

A sources

sure
ment

percentage of the city population that has door-to-door garbage collection equipped

with

individual momjtoring (including telemetering data) should be sourced from relevant city departments

that oversee waste collection services and door-to-door garbage collection.

16.3 Percentage of total amount of waste in the city that is used to generate energy

16.3.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE 1

Waste which has significant organic matter content can be a source of energy either directly by

recovering heat from energy from a waste plant (incinerator) or by producing energy from the digestion of waste
or other new technologies using this energy for cogeneration, biomethane production for injection in the gas
network, or for fuel production.
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In a context where energy consumption from fossil energy resources should be decreased for
sustainable development purposes, it is advantageous to use this source of heat, electricity, gas or fuel
for other services across the city (i.e. heating of swimming pools, fuels for city vehicle fleet, energy
sales to local industries). It is also a way for the city to achieve a level of energy independence.

» o«
’

NOTE 2  This indicator reflects the “Community infrastructures”, “Economy and sustainable production and
consumption” issues as defined in ISO 37101. It can allow an evaluation of the contribution to the “Responsible
resource use” and “Preservation and improvement of environment” and “Resilience” purposes of the city as

defined in ISO 37101.

16.3.

2 Indicator requirements
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entage of total amount of waste in the city that is used to generate energy shall he’e
btal amount of waste utilized to generate energy (numerator) divided by the total'amo
rated in the city (denominator). The result shall then be multiplied by 100 and/expr
entage of the total quantity of waste in the city that is used to generate energy:

py generated from the waste treatment plant shall be expressed in GJ pey year.

hlculated as
unt of waste
bssed as the

otal amount of waste utilized to generate energy shall refer to wdste treatment having a positive

net energy production rate.

16.3{3 Data sources

Datalon the quantity of waste in the city can be derived frem ISO 37120 indicator “collectdd municipal
solid|waste per capita” multiplied by the population of the\City.

Datalon the total amount of waste in the city that is\used to generate energy should be spurced from
locallutilities, or relevant city departments that oyersee waste treatment and related energy generation.
16.4 Percentage of total amount of plastic waste recycled in the city

16.4{1 General

Thoge implementing this document should report on this indicator in accordance with the following

requ

NOTH
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rements.

1  Plastic waste is-a.global environmental issue. To prevent the dispersion in the environmg
est solution is to limiit the production of plastics and develop plastic recycling. Taking intd
tial ecological imipacts of microplastics on waterbodies and oceans, cities can promote pla

within their territesies. This necessitates the monitoring of plastic production and promotes inc

recyd

NOTH

led plasticswithin other products.

2 Thisindicator reflects the “Community infrastructures”, “Economy and sustainable pr

consymption” issues as defined in ISO 37101. It can allow an evaluation of the contribution to the

resoy

rcesuse” and “Preservation and improvement of environment” purposes of the city as defined

ent of plastics
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pduction and
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n ISO 37101.

NOTE 3

During the procurement phase, communities could consider the percentage of plastics

introduced into products as selective criteria.

16.4.

2 Indicator requirements

recycled and

The percentage of the total amount of plastics waste recycled shall be calculated as the total amount of
plastics coming out of sorting plants and recycled (numerator) divided by the total amount of plastics
on the market within the city boundaries (denominator). The result shall then be multiplied by 100 and
expressed as the percentage of the total quantity of recycled plastics in the city.

© IS0 2019 - All rights reserved 37


https://standardsiso.com/api/?name=22039a18b2939754e52a3d183ac36565

IS0 37122:2019(E)

16.4.3 Data sources

Data on the quantity of plastics issued from waste sorting plants in the city should be sourced from
local utilities, or relevant city departments that oversee waste treatment. Data on plastics on the city
market should be sourced from commercial activities, industrial activities and waste collection utilities

for household consumption or from the plastic industry.

16.5 Percentage of public garbage bins that are sensor-enabled public garbage bins
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This indicator reflects “Community infrastructures” and “Economy and‘sustainable productio
" issues as defined in ISO 37101. It can allow an evaluation of the contribution to the “Responsible

menting this document should report on this indicator in accordance with the follg
[S.

lid waste management and monitoring requires immediate attention in all cities. Sgnsor-en
public garbage bins is one way cities can improve waste monitoring and collection of/public ga
enabled garbage bins can lead to optimised route planning and scheduling”of waste colle
ading to significant cost reductions in solid waste collection.

and “Preservation and improvement of environment” purposes af the city as defined in ISO 3

cator requirements

hge of public garbage bins that are sensor-enabled public garbage bins shall be calculat
of public garbage bins that are sensor-enabled (hirmerator) divided by the total num}i
ge bins in the city (denominator). The result shall then be multiplied by 100 and expre¢
ntage of public garbage bins that are sensor‘enabled public garbage bins.

ge bins shall refer to garbage bins prowvided by the city that are in public spaces, such
nd in public parks.

led public garbage bins shall refer to public garbage bins that are equipped with a se
hat monitors the level of gatbage and that are part of a larger network of sensor-eng
5 connected through teleconmimunication networks that generate data and allows for re
f fill levels.
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16.6.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE1 With the rapid increase in the popularity of cellular phones, computers, televisions and other
electronic devices, it is increasingly important that cities ensure that electronic waste (or e-waste) undergoes
environmentally sound management at the end of its useful life. E-waste recycling programmes help keep
electronic devices out of landfills and recover useful resources.

NOTE 2  This indicator reflects “Community infrastructures” and “Economy and sustainable production and
consumption” issues as defined in ISO 37101. It can allow an evaluation of the contribution to the “Responsible
resource use” and “Preservation and improvement of environment” purposes of the city as defined in ISO 37101.
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16.6.2 Indicator requirements

The percentage of the city’s electrical and electronic waste that is recycled shall be calculated as the
total amount of the city’s electrical and electronic waste that is recycled in tonnes (numerator) divided
by the total amount of electrical and electronic waste produced in the city in tonnes (denominator).
The result shall then be multiplied by 100 and expressed as the percentage of the city’s electrical and
electronic waste that is recycled.

Electrical and electronic waste, commonly referred as e-waste, shall refer to electronics such as
computers, printers or fax machines, televisions or computer displays, audio-video equipment (including
DVD players, VCRs, speakers and portable digital music players), cellular phones and electronic gaming
equipnrent:

Thisfindicator shall include electrical and electronic waste produced by all property classes| residential,
cominercial, industrial and public buildings.

Recyling shall refer to diversion, recovery and/or reprocessing of materialg froim the waste stream,
folloying local government permits and regulations[4].

16.6{3 Data sources

Data|on e-waste should be sourced from the municipal departments responsible for muhicipal solid
wastle or the primary municipal solid waste company/compani€s

17 $port and culture
17.1] Number of online bookings for culturalfacilities per 100 000 population

17.1{1 General

Thoge implementing this document shotild report on this indicator in accordance with the following
requjrements.

NOTE1  Cultural facilities and «ultural/sporting events play a pivotal role in connecting pgople and in
buildjng a more cohesive and opehn society. The digitisation of access to cultural institutions helps t¢ increase the
availability of cultural resources to a broader audience.

NOTE 2  This indicator réeflects the “Education and capacity building” and “Culture and commuhity identity”
issuep as defined in IS@-37101. It can allow an evaluation of the contribution to the “Social cohesion” and “Well-
being” purposes of the tity as defined in ISO 37101.

17.1{2 Indicator requirements

The pumber of online bookings for cultural facilities per 100 000 population shall be calcylated as the
numberof online bookings for cultural facilities (numerator) divided by 1/100 000 of th¢ city’s total
population (denominator).

A cultural facility shall refer to a public or non-profit institution within a city which engages in the
cultural, intellectual, scientific, environmental, educational, sporting or artistic enrichment of the
people living in a city. “Cultural facilities” includes, without limitation, aquaria, botanical societies,
historical societies, land conservation organisations, libraries, museums, performing arts associations
or societies, scientific societies, wildlife conservation organisations, sporting facilities (i.e. indoor and
outdoor arenas, fields) and zoological societies. “Cultural facilities” should not include educational
institutions (i.e. schools) or institutions primarily engaged in religious or sectarian activities.

17.1.3 Data sources

Data of the number of online bookings for cultural facilities should be sourced through relevant
ministries and departments that are responsible for cultural facilities and centres.
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interpretation

This indicator measures how an online booking system can increase the availability of cultural
resources to a broader audience.

17.2 Percentage of the city’s cultural records that have been digitised

17.2.1 General

Those implementing this document should report on this indicator in accordance with the following

requirements

NOTE 1 TlLe process of digital preservation, or digitisation, is the formal endeavour of ensuring d
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users. Furthe

such as digital data, is managed to ensure continued access and usability. The digitalpresery
cords is one form of digital preservation which ensures cultural artefacts are maintained for f
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This indicator reflects the “Culture and community identity” issues astdefined in ISO 37101.

uation of the contribution to “Resilience” and “Attractiveness” purposes of the city as defin

cator requirements

age of the city’s cultural records that have been digitised shall be calculated as the nu

cultural records that have been digitised (numerator) divided by the total numb
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bf cultural records that have been digitised:
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al (i.e. paper records) items into,anelectronic, digital copy.

prds shall refer to the tangible cultural heritage, or the legacy of physical artefacts and
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tage (e.g. monuments, archaeological sites); and underwater cultural heritage (shipwrj
ruins and cities), if applicablel2]. The cultural record of a city is most likely vast, espe
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17.3 Number of public library book and e-book titles per 100 000 population

17.3.1 General

Those implementing this document should report on this indicator in accordance with the following

requirement

NOTE 1

S.

Libraries help to educate the general population, in addition to providing civic spaces for interaction.

Libraries can be considered a local gateway to knowledge, and provide “a basic condition for lifelong learning,
independent decision-making and cultural development of the individual and social groups”[10]. Ultimately, as
stated in UNESCO’s Public Library Manifesto, “the public library [can be thought of as] a living force for education,
culture and information, and as an essential agent for the fostering of peace and spiritual welfare through the
minds of men and women.”
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E-books have become popular among the public due to their ease of accessibility, allowing citizens to
more conveniently continue lifelong learning and cultural development, and be exposed to a plethora of
information.

Furthermore, the availability of e-books indicates the level of digitisation of a community’s libraries,
and also the ease of access to books via a library’s website. Moreover, e-books are comparatively more
eco-friendly and promote sustainability, since e-books require less paper and labour to manufacture,
and do not require shelf space. E-books have grown significantly in popularity and prevalence within
the publishing industry.

NOTE 2  This indicator reflects the “Education and capacity building” issue as defined in ISO 37101. It can
aHO' an aualuation oftha coptrihation o +tha “Conial cobacion” and "\Alnll L\n‘nn" BUEBOSEes of t}‘\n c ty as deﬁned

T Cv ot e r S Ot - ot r ot r ot Ot i e Ot ot O e SO ot TSP poSeSor

in ISQ 37101.

17.3|2 Indicator requirements

The humber of library book and e-book titles per 100 000 population shall becalculated|as the total
number of library book titles and the total number of library e-book titlés ‘(numerator] divided by
1/100 000 of the city’s total population (denominator). The result shall Be)expressed as the number of
librafy book titles per 100 000 population.

Public libraries shall refer to libraries within a city’s administrative'‘boundaries.
The proportion of e-books within the total number of librarydouoks shall be specified.

The ity shall include in this indicator the number of library book and e-book titles avgilable to its
citize¢ns from public libraries. The city shall count anybook titles available and accessiblg¢ at a public
librafy within city limits, and include both physical:books/monographs and e-books, which include
thos¢ books/monographs that have been digitised-and are available for reading on a computer or other
electironic device. A public library is any library that has an organized collection of prinfed or other
librafy materials, or a combination thereof, isysupported in whole or in part with public funds and has
an egtablished schedule in which services of the staff are available to the public.

Number of public library
book titles

E-books
Boeks

17.3|3 Data sources

Datalon the number of library book titles should be sourced through local libraries, libraiy boards or
the rglevant city(departments, or through ministries.

17.4 Percentage of city population that are active public library users

17.4.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE1 Libraries help to educate the general population, in addition to providing civic spaces for interaction.
The number of active library users is a measure of the reach and effectiveness of local libraries providing “a
basic condition for lifelong learning, independent decision-making and cultural development of the individual
and social groups”[19].

NOTE 2  This indicator reflects the “Education and capacity building” issue as defined in ISO 37101. It can

allow an evaluation of the contribution to the “Social cohesion” and “Well-being” purposes of the city as defined
in ISO 37101.
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17.4.2 Indicator requirements

The percentage of the city population that are active public library users shall be calculated as the
total number of city residents that are active library users measured as citizens who are registered
public library members or measurably use library services (numerator) divided by the city's total
population (denominator). The result shall then be multiplied by 100 and expressed as a percentage of
city population that are active public library users.

An active public library user shall refer to a registered public library member, or an individual with a
user account at a public library who frequently utilizes library services with at least one transaction per
month, such as accessing library/online databases to download articles or e-books that require library

user privileg
only includg
public libraj

The city shj
at public lib
is any libraf
thereof, is s
services of t

17.4.3 Dat

Data on the
the relevant

17.4.4 Dat

re;orstgmmg outtibrary books—Fheactive ttbraryusersaccountedforimthis trrdicator
those users who reside in the city. The city shall count any active library useps-w
y within city limits. Users from outside the administrative boundaries shall be ekxclud

1l include in this indicator the number of active library users who are library men|
raries, or are measurably known to access the preceding library services."A public li}
y that has an organized collection of printed or other library materials, or a combin
upported in whole or in part with public funds and has an establishéd schedule in W
he staff are available to the public.

A sources

number of active library users should be sourced through local libraries, library boar
city departments, or through ministries.

h interpretation

A high number of active library users indicates that the:¢ity’s libraries meet the needs of the popul

and that liby
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mea fiindamental human right as identified by the United Nations, and provides citizens wit
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oexplore and retrieve information that is available on the World Wide Web.

NOTE 2

This indicator reflects the “Community infrastructures” issue as defined in ISO 37101. It can allow

an evaluation of the contribution to “Social cohesion and “Attractiveness” purposes of the city as defined in

[SO 37101.

18.1.2 Indicator requirements

The percentage of the city population with access to sufficiently fast broadband shall be calculated as
the total number of people in the city with access to sufficiently fast broadband (numerator) divided by
the city’s total population (denominator). The total shall then be multiplied by 100 and expressed as the
percentage of the city population with access to sufficiently fast broadband.

Broadband shall refer to the data transmission capacity associated with a particular speed of
transmission and the provision of high-speed Internet access. Broadband provides support to
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applications such as web-browsing, video services IP TV, and so forth. Broadly speaking, broadband
infrastructure is the underlying communication infrastructure that is deployed to enable the provision
of broadband services, that is, Internet access at a certain speed/bandwidth.

Sufficiently fast broadband shall refer to a network capable of speeds of no less than 256 kbit/s in
both directions, uploading and downloading. This speed is sufficient for Internet surfing and emailing.
Sufficient speed shall take into consideration the potential demands from service providers and their
recipients on the network.

18.1.

3 Data sources
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on the number of people With access to sufficiently fast broadband data should be-s
broadband service providers, relevant departments or ministries, or companies-t
Hband services.

Percentage of city area under a white zone/dead spot/not covered by
fommunication connectivity

1 General

e implementing this document should report on this indicdtor'in accordance with tl
rements.

1  Telecommunication enables not only communicatjonswithout barriers, but access to
b Internet. White zones and dead spots are therefore a hindrance to communication and ag
Ces.

2 This indicator reflects the “Community infrastructures” issue as defined in 1SO 37101

aluation of the contribution to “Social cohesion” and “Attractiveness” purposes of the city
7101.

2 Indicator requirements

ectivity shall be calculated.as the total city land area classified as being under a whit
not covered by telecommunication connectivity in square kilometres (numerator)
ity’s total land area/in square kilometres (denominator). The result shall then be nj
hnd expressed as_thepercentage of the city area under a white zone/dead spot/nof
pmmunication conhectivity.

ite zone/deadspot/not covered by telecommunication connectivity shall refer to an 3
pmmunigation (i.e. Internet, telephone or mobile) connectivity and function, typically
ference-or'range issues.
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Data on the city area under a white zone/dead spot/not covered by telecommunication connectivity
should be sourced from local Internet service providers, or relevant city departments or ministries that
oversee the building of telecommunication infrastructure.
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18.3 Percentage of the city area covered by municipally provided Internet connectivity

18.3.1 Gen

eral

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE 1

A public Internet connection allows people who do not have mobile data plans or regular Internet

access to connect to the Internet, enabling them to take advantage of the economic and social benefits the
Internet can offer. In addition, publicly accessible Internet can help enable municipalities to passively track users

for future pla

nning purposes.

NOTE 2 Tiis indicator reflects the “Community infrastructures” issue as defined in ISO 37101. It canypllow
an evaluatiof of the contribution to “Social cohesion” and “Attractiveness” purposes of the city as-defirjed in
ISO 37101.

18.3.2 Indjcator requirements
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19.1.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE 1

The prominence and growth of online civic tools have created a culture of sharing civic data in real

time, including online traffic alerts and information. These data can be user-driven by utilizing geospatial
crowdsourcing of mobile data, or collected through sensors or cameras installed by road and transportation
authorities. The application of such technologies enables authorities to efficiently plan for future conditions, and
for users to effectively travel through city streets and thoroughfares.

NOTE 2  This indicator reflects the “Community infrastructures” and “Mobility” issues as defined in
ISO 37101. It can allow an evaluation of the contribution to “Attractiveness”, “Well-being” and “Preservation and

improvement of environment” purposes of the city as defined in ISO 37101.
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19.1.2 Indicator requirements

The percentage of city streets and thoroughfares covered by real-time online traffic alerts and
information shall be calculated as the number of street and thoroughfare kilometres within the city
covered by real-time online traffic alerts and information (numerator) divided by the total number of
street and thoroughfare kilometres within city limits (denominator). The result shall then be multiplied
by 100 and expressed as the percentage of city streets and thoroughfares covered by real-time online
traffic alerts and information.

Streets and thoroughfares shall refer to all local roads, streets and major and minor arterial roads of
the city.

A regl-time information system shall refer to any information processing system which s]|1a11 respond
to extternally generated input stimuli within a finite and specified period. In the context of dnline traffic
alerts and information, “real-time” corresponds to traffic information that is instantaneougly available
and feflects current traffic levels at any given time.

19.1|3 Data sources

Data|on streets and thoroughfares covered by real-time online trafficalerts and informatiﬁ)n should be
sourfed from relevant city departments, or institutions that manage and disseminate onlline content
pertaining to traffic of a particular region.

19.2 Number of users of sharing economy transportation per 100 000 populatjon

19.2{1 General

Thoge implementing this document should repogtion this indicator in accordance with the following
requjrements.

NOTE 1 Cities are increasingly utilizing shatring economy transportation to supplement exisfing mobility
needs. The extent to which policymakers:and planners are aware of the number of users of shaifing economy
trangportation in the city will allow for better development of plans and reconfiguration of a city’s tifansportation
system to accommodate for these changes.

NOTHE 2  This indicator reflects the “Mobility” and “Living together, interdependence and mutuallity” issues as
defined in ISO 37101. It can allaw’an evaluation of the contribution to “Social cohesion” and “Attracfiveness” and
“Well-being” purposes of thé city as defined in ISO 37101.

19.2|2 Indicator requirements

The humber of rsers of sharing economy transportation per 100 000 population shall bg calculated
as the total number of users actively using sharing economy transportation (numerator) divided by
1/100 000-of the city’s total population (denominator).The result shall be expressed as the number of
users$ of the sharing economy transportation per 100 000 population.

The sharing economy shall refer to any form of economic activity where platforms enable providers
and customers to exchange often underutilized goods and services using information technology (see
ISO/IWA 27:2017). The sharing economy consists of marketplaces and platforms that allow individuals
and organisations to buy and sell goods and services directly from one another, and rent, share or lend
goods or assets on a short-term or time-share basis. Sharing economy transportation for this indicator
shall refer to any transportation modes in which individuals can utilize assets owned by another
individual or organization, such as ride-sharing services and automobile-sharing services.

19.2.3 Data sources

Data on the number of users of sharing economy transportation should be sourced from relevant city
departments or sharing economy transportation service organisations. Given the tensions between
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municipal authorities and sharing economy transportation providers in many jurisdictions, it might be

difficult for

cities to access the required data.

19.2.4 Data interpretation

Although the sharing economy transportation is a reality for many cities, there are potential adverse
impacts on public transport. There is an increasing body of evidence that ride-sharing might be
cannibalising ridership from public transit.

19.3 Percentage of vehicles registered in the city that are low-emission vehicles
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19.4.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE1 Bicycle sharing or a bike-share scheme is a service in which bicycles are made available for shared use
to individuals on a short-term basis. Generally, individuals can borrow and return the bike at different locations.
Bicycle sharing promotes greater rates of bicycle use in cities by reducing traditional barriers to ridership,
including costs, bicycle theft and repair. Bicycle sharing provides an alternative to traditional transportation
modes such as public transit or private automobiles. This indicator provides municipalities with a measure of the
availability of bicycles in the bicycle share system.
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NOTE 2  Thisindicator reflects the “Community infrastructures” and “Mobility” issues as defined in [SO 37101.
It can allow an evaluation of the contribution to “Social cohesion” and “Attractiveness” and “Well-being” purposes
of the city as defined in ISO 37101.

19.4.2 Indicator requirements

The number of bicycles available through municipally provided bicycle-sharing services per
100 000 population shall be calculated as the total number of bicycles available through municipally
provided bicycle-sharing services in the city (numerator) divided by 1/100 000 of the city’s total
population (denominator). The result shall be expressed as the number of bicycles available through
municipally provided bicycle-sharing services per 100 000 population.

Bicy¢le-sharing services shall refer to a bicycle sharing system with bicycles available/through self-
serve docking stations, or person-operated docking stations, located throughout a city, wHere bicycles
can Qe rented as needed. Users should be able to rent and return bicycles to any deckihg station within
the hicycle-sharing system. Municipally provided bicycle-sharing services shall fefer to bicycle-sharing
services funded and operated by the city. This shall also include bicycle-sharing serviges operated
under a licence or contract agreement with the municipality, such as public-ppivate partnerships.

19.4|3 Data sources

Datalon the number of bicycles available through bicycle-sharing'services in the city should be sourced
from|relevant city departments that oversee and/or collect data.on bicycle shares.

19.5 Percentage of public transport lines equippeéd with a publicly accessible real-
time system

19.5{1 General

Thoge implementing this document should«réport on this indicator in accordance with the following
requjrements.

NOTE 1  Real-time information on publi¢ transport lines can be shared with citizens to avoid traffic congestion
and lpng waits for services that are delayed or cancelled. Publicly accessible real-time alerts keep fitizens well-
informed of the city’s public trangport services.

NOTH 2  Thisindicator reflects the “Community infrastructures” and “Mobility” issues as defined|in ISO 37101.

It carj allow an evaluation gfithe contribution to “Social cohesion” and “Attractiveness” and “Well-being” purposes
of thq city as defined in1S037101.

19.5{2 Indicatorirequirements

The percentagé of public transport lines equipped with a publicly accessible real-time gystem shall
be calcudated as the number of public transport lines that are equipped with a publicly accessible
real-fiae 'system to provide people with real-time operation information (numerator) diyided by the
total i i rthr ity Hmd i . all then be
multiplied by 100 and expressed as the percentage of public transport lines equipped with a publicly
accessible real-time system.

A public transport line shall refer to a portion of the public transport network where a public transport
vehicle departs and arrives from two points of the public transport network in a single, continuous,
trip and follows a timetable with driving and stopping times, which should be the same at all times. The
computation of this indicator shall include both rail-based and road-based public transport, cable car and
waterway transport. A public transport line shall be distinguished from a public transport route when
computing this indicator, such that a public transport route can include multiple public transport lines.

A publicly accessible real-time system shall refer to any information-processing system that
responds to externally generated input stimuli within a finite and specified period, and that provides
instantaneous information to users. In the context of public transport lines, a real-time system
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provides timely information on transit usage and current volumes of users on public transport lines,
so that transportation routes and modes can be planned in the most efficient manner. The information
provided should not be limited to users of a specific transport line; it should be available to the public to

allow access

for all citizens.

19.5.3 Data sources

Data on the percentage of public transport lines equipped with a real-time ICT-based system should be
sourced from relevant city departments that oversee public transport and monitor traffic.

19.6 Perc

system
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(numerator)
shall then b
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ticketing, and unified pricing structures, such that a transit user need not pay at multiple poin

transfer wh

This indicator reflects the “Community infrastructures” and “Mobility” issues as defined in ISO 3|

nfngn ofthe rify'c pnhlir francpnri— services covered hy a2 unified pnymnnf

eral

menting this document should report on this indicator in accordance Avith the follo
[S.

LRT, subway and trains, and reduces the need for public transport usefs to stop and pay at my
ts during a single trip. A unified payment system for public transport users is not limited
port line or mode, but covers all types of public transportationaiodes.

h evaluation of the contribution to “Social cohesion” and “Attractiveness” and “Well-being” pur
defined in ISO 37101.

cator requirements

age of the city’s public transport servyices covered by a unified payment system sha
s the number of city public transport“services connected by a unified payment sy
divided by the city’s total numbéxriaf public transport services (denominator). The q
e multiplied by 100 and expressed as the percentage of the city’s public transport se
| unified payment system.

port services shall referto-travel services provided locally by the city that allow a nu
travel together along.set routes. The most common public transport vehicles that fq
port network can inchude those provided and/or managed by the city, such as buses, b
hins, shared bicycleésand shared vehicles.

hyment system-'shall refer to an integrated mobility payment system that allows tn
h, book and¢pay for multiple modes of transit to get them from point A to point B. A ur
stem should include an ICT/technology-based user interface such as smart cards or m|

birmaking a single trip.

wing

unified payment system encourages multiple modal transportation across transportation nodes

Itiple
to a

7101.
boses

11 be
stem
esult
rvice

mber
rm a
oats,

ansit
ified
obile
ts of

19.6.3 Data sources

Data on the city’s public transport services covered by a unified payment system should be sourced
from relevant city departments that are responsible for a city’s transit system.
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19.7 Percentage of public parking spaces equipped with e-payment systems

19.7.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE1 E-payment systems offer the public easier methods of payment because they are not dependent on
cash or cheques, and they reduce time spent in lineups. An e-payment system also creates opportunities for

smart pricing, depending on the time of day or frequency of use.

NOTH
It can
in IS(

19.7

The

num
divid
mult
systd

Publ
paid

An e
throt
mobi

19.7
The |

departments that oversee public parking, as well as any organisations (public or private)

_

allow an evalua
37101.

tion of the contribution to “Attractiveness” and “Well-being” purposes of thelg

2 Indicator requirements

percentage of public parking spaces equipped with e-payment systems-shall be calcy
ber of public parking spaces equipped with an e-payment system as al(payment method
ed by the total number of public parking spaces in the city (denoniinator). The result s
plied by 100 and expressed as the percentage of public parking'spaces equipped wit]
ms.

c parking lots shall be counted by their capacity, and street parking shall be counted b
spaces.

-payment system shall refer to a way of makingtransactions or paying for goods 4§
igh an electronic medium without the use of .cheque or cash, such as a credit card
le application.

3 Data sources

percentage of public parking spacésequipped with e-payment systems should be sourd

chin ISO 37101.

ty as defined

lated as the
(humerator)
hall then be
h e-payment

y individual

nd services
or online or

ed from city
that oversee

the e-payment systems in the city\relevant to public parking.

19.8 Percentage of publie-parking spaces equipped with real-time availability systems
19.8{1 General

Those implementing this document should report on this indicator in accordance with the following
requjrements:

NOTHE 1 , Real-time systems help to distribute information on parking space availability, hours |of operation,
feeg tify available

NOTE 2

\Eidelines and accessibility options. Also, real-time systems help people to more efficiently iden

publi i

» o«

5.

This indicator reflects the “Community infrastructures” and “Mobility” issues as defined in

ISO 37101. It can allow an evaluation of the contribution to “Attractiveness”, “Well-being” and “Preservation and
improvement of environment” purposes of the city as defined in ISO 37101.

19.8.

2 Indicator requirements

The percentage of public parking spaces equipped with real-time availability systems shall be
calculated as the number of public parking spaces that are equipped with real-time availability systems
(numerator) divided by the total number of public parking spaces in the city (denominator). The result
shall then be multiplied by 100 and expressed as the percentage of public parking spaces with real-time
availability systems.
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Public parking lots shall be counted by their capacity (i.e. number of public spaces), and street parking
shall be counted by individual paid spaces.

Real-time availability systems for public parking spaces shall include any form of technology that
provides instantaneous information, such as through mobile and/or online applications, on the
availability of public parking spaces (i.e. number of public parking spaces available).

19.8.3 Data sources

Data on the number of public parking spaces with real-time availability systems should be sourced
from city departments that oversee public parking.

19.9 Percd
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NOTE1 In
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fuels. They c4

NOTE2 A
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NOTE 3
ISO 37101. It
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19.9.2 Ind
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lights in the

[s.

telligent/smart traffic lights help to control vehicle and pedestridn flow through street

This indicator reflects the “Community infrastructures” and “Mobility” issues as defin

ntage of traffic lights that are intelligent/smart

ral

menting this document should report on this indicator in accordancé»with the follo

in an optimal manner, thereby improving mobility and reducing ¢ohsumption of transport
n also be used to inform the optimal path for emergency respondets moving quickly through th

tomobile technology has begun implementing anti-idling systems, which can work more effic

municate with intelligent/smart traffic lights to predictlight changes and reduce emissions,

can allow an evaluation of the contribution to “Well-being” and “Preservation and improvem
" purposes of the city as defined in ISO 37101.

cator requirements

age of traffic lights that are intelligent/smart shall be calculated as the number of t1
city that are intelligent/smart (himerator) divided by the total number of traffic ligh

wing

and
ation
b City.

ently

bd in
bnt of

raffic
Its in

the city (demominator). The result shall.then be multiplied by 100 and expressed as the percentage of

traffic lights

Intelligent/4
sensors and
vehicle and

Multiple tra
as asingle t

19.9.3 Dat

that are intelligent/smart.

mart traffic lights shall refer to traffic light systems that utilize a combination of lights,

other information'aiid communication technologies, along with algorithms, to control
bedestrian trafficflow.

ffic lights at.the same intersection for traffic heading in the same direction shall be coy
raffic light.

A sources

both

nted

Data on the percentage of traffic lights that are intelligent/smart should be sourced from relevant city

departments
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that oversee transportation and street lights.
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19.10 City area mapped by real-time interactive street maps as a percentage of the city’s
total land area

19.10.1General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE1 Real-time interactive street maps provide up-to-date information for people commuting through the
city, or planning to travel in and around the city. This allows people to more efficiently plan their travel times and

routes, as well as identify points of access that accommodate persons with special needs.

NOTH
ISO 3
envir

19.1

City
be c4
thec
area

Inten
and

2 This indicator reflects the “Community infrastructures” and “Mobility” issues-a
7101. It can allow an evaluation of the contribution to “Well-being” and “Preservation and im|
onment” purposes of the city as defined in ISO 37101.

D.2Indicator requirements

hrea mapped by real-time interactive street maps as a percentage ofithe city’s total lay
Iculated as the total city area mapped by real-time interactive street maps (numeratot
ity’s total land area (denominator). The result shall then be mulgiplied by 100 and expr
mapped by real-time interactive street maps as a percentagé.of the city’s total land ar

active street maps shall refer to street maps generated by a geographic information s
Lhat contain location labels that respond digitally . and' immediately to a mouse, w¢

touchpad. The labels correspond to business locations or buildings that are accessible to p

spec

Real{
refle
cove

19.1

Data
depa

al needs.

time shall refer to the instantaneous updating of information on the interactive st
ct current changes to an area, such as road-construction or business relocation. Street
" the city’s pedestrian and sidewalk netiork and public transport network.

D.3Data sources

on the area mapped by real*time interactive street maps should be sourced from 1

rtments that oversee the pedestrian and sidewalk network and public transport netw

19.1{1 Percentage of vehicles registered in the city that are autonomous vehicl¢

5 defined in
provement of

1d area shall
) divided by
bssed as city
ba.

ystem (GIS)
b-cursor or
ersons with

reet map to
naps should

elevant city
brk.

LS

19.1]1.1 General

Those implenienting this document should report on this indicator in accordance with the following
requjrements:

NOTE L, “Autonomous vehicles could reduce traffic fatalities by eliminating accidents caused by human error,
whick-eeuld-be-the-mostsignificantadvanceinautomebilesafetyhistory—This-eould-be-achieved by shifting
focus from minimization of post-crash injuries to collision prevention altogether.

NOTE 2  This indicator reflects the “Mobility” issue as defined in ISO 37101. It can allow an evaluation of the
contribution to the “Preservation and improvement of environment” purposes of the city as defined in ISO 37101.

19.11.2Indicator requirements

The percentage of vehicles registered in the city that are autonomous vehicles shall be calculated as the
total number of autonomous vehicles registered in the city (numerator) divided by the total number of
registered vehicles in the city (denominator). The result shall be multiplied by 100 and expressed as a
percentage of vehicles registered in the city that are autonomous vehicles.

Autonomous vehicles shall refer to vehicles that are self-driving (i.e. no need for a human driver).
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19.11.3Data sources

The number of autonomous vehicles registered in the city should be sourced from city departments or

institutions

that oversee vehicle registration.

19.12 Percentage of public transport routes with municipally provided and/or managed
Internet connectivity for commuters

19.12.1General

Those impl
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NOTE1 A
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Internet offer
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19.13 Pers

19.13.1Gen

This indicator reflects “Mobility” and “Community infrastructures” issues ‘as defined in ISO 3

mnnh'ng this document should rnpnrf on-this indicator in accordance with the follg

[S.
public Internet connection allows people who do not have mobile data plans or regular Int

s. In addition, publicly accessible Internet can help municipalities to passively trackiusers for fi

hin evaluation of the contribution to the “Attractiveness” and “Well-being” purposes of the c
37101.

cator requirements

tage of public transport routes with municipally.provided and/or managed Int
r for commuters shall be calculated as the number ofkilometres of public transport rout
N municipally provided and/or managed Internet.connectivity for commuters (numer
he total number of kilometres of public transport routes in the city (denominator)
be multiplied by 100 and expressed as the percentage of public transport routes
provided and/or managed Internet conpectivity for commuters.

provided and/or managed Internet connectivity shall refer to Internet connect
vided and/or managed by the city or third-party providers under license by the city t|
hall be accessible by anyone (visitor or resident) within city limits.

A sources

boarding the percentage of public transport routes with municipally provided arp
fernet connectivity.for commuters should be sourced from relevant public transport
nd/or the city/s'public transportation department.

rentage/of'roads conforming with autonomous driving systems
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Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE 1

Road conformity with automated driving systems requires databases that accurately define roads

(type of road, number of lanes, traffic data) as well as infrastructures that ensure real-time localization of the
autonomous vehicles (e.g. availability of communication network infrastructures [GNSS, Wi-Fi, 5g]).

NOTE 2

This indicator reflects “Mobility” and “Community infrastructures” issues as defined in ISO 37101. It

can allow an evaluation of the contribution to the “Attractiveness” purpose of the city as defined in ISO 37101.

19.13.2Indicator requirement

The percentage of roads conforming with autonomous driving systems shall be calculated as the
number of kilometres of road conforming with autonomous driving systems (numerator), divided by
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the total number of kilometres of road (denominator). The result shall then be multiplied by 100 and

expressed as the percentage of roads conforming with autonomous driving systems.

19.13.3Data sources

Data regarding the percentage of roads conforming with autonomous driving systems should be

sourced from relevant city departments.

19.14 Percentage of the city’s bus fleet that is motor-driven

19.1

-t Generat

Thog
requ

e implementing this document should report on this indicator in accordance with tl
rements.

NOTH
citieg
eco-friendly mode of transportation. Furthermore, motor-driven public transport vehicles redu
vibrations originating from engine systems, thereby impoving passenger safetysand comfort.

1  The deployment of public transport vehicles that are motor-driven instead”of engine

NOTH
cana

2 This indicator reflects “Mobility” and “Community infrastructapes” issues as defined in
low an evaluation of the contribution to the “Attractiveness” purpdse of the city as defined in

19.1¢.2Indicator requirement

The percentage of the city’s bus fleet that is motor-drivien shall be calculated as the numbe
the city’s bus fleet that are motor-driven (numeratorj.divided by the total number of buses
bus flleet (denominator). The result shall then be multiplied by 100 and expressed as the p
the cjity’s bus fleet that is motor driven.

Motqr-driven shall refer to buses propelled-by motorized systems (instead of engine-dri
that burn or otherwise consume fuel:to,perform mechanical work), and that use motoj
electricity (magnetic forces), air, hydraiilic pressure, heat, photons, electrons or ultrasoun
not dhange the chemical composition of their energy source. Motor-driven systems include
limited to, battery-powered systems containing fuel cells, and exclude biogas and internal
engine-driven systems requiring diesel.

NOTH

beenconfirmed due to jiisufficient experience with practical use.

19.14.3 Data sources

The
for a

lata on the city’s bus fleet should be sourced from relevant city departments that are
city’s\transit system.

e following

driven helps

to reduce operating costs and vehicle tailpipe emissions, while providing public transport ysers with an

ce noise and

ISO 37101. It
SO 37101.

r of buses in
in the city’s
ercentage of

ben systems
s driven by
1. Motors do
but are not
combustion

Storage batterjes.have a life cycle of over 10 years, while the life cycle of fuel cell batteries has not

responsible

19.14 A Data imterpretation

With regards to sustainability, sources of energy that supply the city’s bus fleet should b
account. Refer to ISO 37120: 2018, 7.2 to characterize the city’s energy mix.
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/local agriculture and food security

20.1 Annual percentage of municipal budget spent on urban agriculture initiatives

20.1.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE 1

of crisis or faad th‘fquc Locally prndnr‘pd food requires shorter cnpplv chains and less transportatio

Urban agriculture makes an important contribution to household food security, especially in times

n and

refrigeration

NOTE2 T
production a
“Preservatio

20.1.2 Ind
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divided by
be multiplig
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Urban agrid
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and can thus help to conserve energy, water and other resources.

d consumption” issues as defined in ISO 37101. It can allow an evaluation of the ©ontributi
and improvement of environment” purpose of the city as defined in ISO 37101.

I‘E‘is indicator reflects the “Health and care in the community” and ““Economy and)sustai

cator requirements

percentage of municipal budget spent on urban agriculture initiatives shall be calculat
ount of the city budget spent on urban agriculture initiatives for a given year (numer
the city’s total municipal budget for the same year (deneminator). The result shall
d by 100 and expressed as the annual percentage of qmunicipal budget spent on u
nitiatives.

ulture shall refer to the growing of plants andifood products from different typ
hs, root crops, vegetables, mushrooms, fruits), Urban agriculture also includes
' producing fruit, and small-scale aquaculture: In many cities, the raising of animalg

poultry, rabbits, goats, sheep, cattle, pigs, guinea-pigs)within city limits is prohibited by law. U

agriculture
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agriculture
urban agric
producers a
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financial au
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initiatives or programmes shall refer tesany activity connected to the above definiti
ulture or supporting urban agriculture activities, such as city grants available to u
producers and businesses that can.Support the development of innovative technologig
1lture (e.g. mobile applications to monitor crop yield) or simply provide urban agricu
hd businesses with resources to support operations in general.

A sources

punt of municipal budget spent on urban agriculture initiatives should be sourced
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Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE 1

Although food and organic matter are essential for life and healthy soil, significant amounts of food

and organic waste end up in the municipal waste stream destined, for example, to a landfill or incinerator. There
is recognition both within cities and globally that food and organic wastes are a growing problem, and that
current waste management practices are not sustainable. There are environmental consequences to sending
food and organic materials to disposal. The environmental benefits of recycling and composting food waste can
be significant. Composting transforms food waste into usable products such as fertilizer, which can then be used
in agriculture and food production, enhancing food productivity and promoting smart, sustainable growth.

NOTE 2  Thisindicator reflects the “Economy and sustainable production and consumption” issue as defined in
ISO 37101. It can allow an evaluation of the contribution to “Responsible resource use” and “Resilience” purposes
of the city as defined in ISO 37101.
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20.2.2 Indicator requirements

The annual total collected municipal food waste sent to a processing facility for composting per capita
(in tonnes) shall be calculated as the total amount of food waste (household and commercial) collected
in tonnes (numerator) divided by the city’s total population (denominator). The result shall be expressed
as the annual total collected municipal food waste sent to a processing facility for composting per capita
in tonnes.

Composting shall refer to a natural biological process carried out under controlled aerobic conditions
(requires oxygen). In this process, various microorganisms, including bacteria and fungi, break down
organic matter into simpler substances and convert waste to a usable organic soil amendment or mulch
by providi i i T ;i it i iveness of the

syste
activi
carri

Food
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and

gene

20.2

Data
resp

20.2
A cif

osting process is dependent upon the environmental conditions present within the
m, i.e. oxygen, temperature, moisture, material disturbance, organic matter.@nd t
ity of microbial populations. Thus, a processing facility for composting shall refef to a
es out composting.

waste refers to discarded, unconsumed food that is recovered from the' food supply ch
 along the entire food supply chain, from primary production to end-use consumption|
rommercial). Food waste is recognized as a distinct part of foed’loss because the
rate it, and the solutions to it, are different from those of food losses.

3 Data sources

on municipal food waste collected should be sourcéd from relevant city departme
bnsible for garbage collection, recycling, sanitationrand/or composting services.

4 Data interpretation

y with a high annual total collected smunicipal food waste sent to a processing

composting per capita (in tonnes) is indicative of a city that is diverting and reducing th

wast
mun
for a

20.3

20.3

Thos
requ

NOTH
provi
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e that needs to be disposed of and, in'turn, mitigating the environmental impacts ass
cipal solid waste. It also indicatés g city that is converting food waste into products th
briculture and improving soil for food production.

Percentage of the city/s land area covered by an online food-supplier mapp,

1 General

e implementing’this document should report on this indicator in accordance with tl
rements,

1 Maps displaying food suppliers in the city help to connect citizens to food resources. Fo
de baseline data on the state of access to nutritious food supplies and assets, allowing cities to
féed resources.
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NOTE 2

This indicator reflects the “Health and care in the community” and “Economy and sustainable

production and consumption” issues as defined in ISO 37101. It can allow an evaluation of the contribution to
“Resilience” purposes of the city as defined in ISO 37101.

20.3.

2 Indicator requirements

The percentage of the city’s land area covered by an online food-supplier mapping system shall be
calculated as the total land area covered by an online food-supplier mapping system (numerator)
divided by the city’s total land area (denominator). The result shall then be multiplied by 100 and
expressed as the percentage of the city’s land area covered by an online food-supplier mapping system.
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A food-supplier mapping system shall refer to information technology used by food and public health
agencies to map, visualize and analyse the distribution of food resources. An online food-supplier
mapping system shall refer to a food-supplier mapping system that is accessible by the public online.

Food suppliers shall refer to retail food sources, such as food retailers (e.g. restaurants, grocery stores,
and convenience stores offering food) and agricultural lands that have food available for residents to

purchase.

20.3.3 Data sources

Data on online food-supplier mapping systems should be sourced through municipal departments/

ministries r
of GIS mapp

21 Urban|planning
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The planninjg process shallrefer to the official plan and other city plans.

The definiti
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for example
involvement

Citizen engagement is a key attribute in effective planning and policy-making. Succq

Tiis indicator reflects the “Governance, empowermént and engagement” issue as defined in [SO 3

Esponsible for public health and health and wellness programmes and/or the develop
ng applications.

al number of citizens engaged in the planning process per 100000 popula

menting this document should report on this indicator ifi"@ccordance with the follo
[S.

fement improves this process because the communjtyshas input and influence in the mun
blan.

evaluation of the contribution to the “Social cohesion” purpose of the city as defined in ISO 3

cator requirements

number of citizens engaged in the planning process per 100 000 population sha
s the total number of citizens participating in or engaged in the planning process (
5 (numerator) divided by-1/100 000 of the city’s total population (denominator). The q
ressed as the annual number of citizens engaged in the planning process per 100

pn of citizén~engagement includes in-person attendance or involvement at events su
consultations, public hearings, pop-up city hall sessions and other participatory prac
onlinechearings and webinars. Citizen engagement can also include virtual attendan|
thteugh social media or formal engagement tools such as online or paper surveys.

ment

tion

wing

ssful
cipal

7101.
7101.

11 be
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esult

000

ch as
fices,
ce or

Cities should report the mode of engagement, if possible.

Mode of engagement Number of citizens

In-person

Online

Online engagement will be assessed through comments, likes, dislikes through social media or formal
engagement tools.
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3 Data sources

Data on citizen engagement should be sourced from attendance records of planning process
engagements, hearings and events (both online and in-person) frequently noted within planning
reports and policy as a prerequisite for approval.

21.2 Percentage of building permits submitted through an electronic submission system

21.2.

Tho

1 General

requ

NOTH
profi
elect
perfo

NOTH
It can

21.2

The
calcu
(nuny

o implpmpnfing this document should report on this indicator in accordance with t
rements.

1  The building permit application and approval process can hinder development fe
ability. Making available the option for a building permit application submission to H
ronically might help to expedite the process of building permitting by eliminating the need fo
rm routine data entry and enabling applicants to submit building permits mor€ 'quickly.

2 Thisindicator reflects the “Governance, empowerment and engagemeént” issue as defined

2 Indicator requirements

percentage of building permits submitted through .an‘electronic submission syst
lated as the number of building permits submitted\through an electronic submis
erator) divided by the total number of building "permits submitted through ai

subnjission system and an in-person manual system\(i.e. paper application). The result s

mult

plied by 100 and expressed as the percentagewof building permits submitted through g

submission system.

An e
web-
systd

21.2

Data
sour

21.3

21.3
Thos

ectronic submission system shall refér:to an online system that allows an applican]
based application form and submit a building permit electronically. The electronic
m also allows an applicant to uptoad any supporting documents directly online.

3 Data sources

on the number of bujlding permits submitted through an electronic submission syste
ced from relevant city-departments that oversee building permit submissions.

Average timefor building permit approval (days)

1 General

e implementing this document should report on this indicator in accordance with tl

requ

rements.

he following

asibility and
e completed
r city staff to

in1SO 37101.

allow an evaluation of the contribution to the “Attractiveness” purpose.ofthe city as defined in ISO 37101.

bm shall be
sion system
W electronic
hall then be
n electronic

to fill out a
submission

m should be

he following

NOTE 1

The development application and building permit approval process can hinder development feasibility

and profitability. This indicator allows municipalities to compare their development application and building

perm

NOTE 2

it approval times with other municipalities to improve their internal processes.

This indicator reflects the “Governance, empowerment and engagement” and “Economy and

sustainable production and consumption” issues as defined in ISO 37101. It can allow an evaluation of the
contribution to “Responsible resource use” and “Attractiveness” purposes of the city as defined in ISO 37101.

21.3.

2 Indicator requirements

The average time for building permit approval shall be calculated as the sum in days of building permits
from start to completion (numerator) divided by the total number of building permits (denominator).
The result shall be expressed as the average time for building permit approval in days.
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Building permit approvals shall include permits for new commercial buildings, commercial building
renovations and non-residential construction projects, as well as large residential projects and
small residential projects in, for example, detached, semi-detached and townhouse construction and
renovation projects.

21.3.3 Data sources

Data on the average time for building permit approval should be sourced from relevant city departments
that oversee building permit approval.

21.3.4 Dat

Cities with §
approval sy
directly wh
take place a

21.4 Perce

21.4.1 Gen

Those impld
requiremen

NOTE1 Pqd
planners ady
when resider]

given that other aspects, such as automobile dependency, aredess of an issue. The growth is “smart” becaug

meant to be 3

NOTE 2
allow an eva
the city as de

21.4.2 Ind

The percent
the number
city’s total
percentage

Cities shall s
density:.

This indicator reflects the “Living and working environment” issue as defined in ISO 37101.

2 inh—\rprpfnﬁnn

| relatively low average time for building permit approval can have a more efficient.p4
stem in place. However, it should be noted that there can be difficulties in comparing
en considering differences in regulatory environments in which building permit appr
hd the potential for less stringent or more stringent building permit requirenients.

ntage of the city population living in medium-to-high population densities

eral

menting this document should report on this indicator-in,accordance with the follo
[S.

pulation density is a fundamental condition of cities and it affects how they function. U
ocate higher population densities for the widely held-theory that cities operate more effic
ts live in denser urban surroundings. A higher population density can contribute to smart gr
ustainable and long-lasting, and not be solely-dependent on automobiles.

uation of the contribution to “Social:cohesion” and “Attractiveness” and “Well-being” purpo
fined in ISO 37101.

cator requirements

age of the city population living in medium-to-high urban densities shall be calculat
of people living inCaymedium-to-high population density area (numerator) divided b
opulation (denomainator). The result shall then be multiplied by 100 and expressed a
bf the city population living in medium-to-high population densities.

pecify and report the range that is used for their calculation of medium-to-high popul

21.4.3 Dat

brmit
rities
bvals

wing

Irban
ently
bwth,
e itis

t can
tes of

bd as
y the
s the

htion

g 'sources

Data on population density should be sourced from relevant city departments that oversee urban
planning and population statistics.
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22 Wastewater

22.1 Percentage of treated wastewater being reused

22.1.

1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE 1
might

Wastewater reuse is a means to save water in areas where scarcity is increasing and
occur It is a solution consistent with circular economy principles that help to face climate

lack of water
changes and

adapt

NOTH
and (
evaly
and “

22.1

The

of tn
wast
treat

Trea
biolof
disin|

ation challenges. It is also a way to prevent discharge of untreated wastewater into the enving

2 This indicator reflects the “Community infrastructures”, “Economy and sustainabl
onsumption” and “Biodiversity and ecosystems services” issues as defined in ISOr37101. It

ation of the contribution to the “Responsible resource use”, “Preservation and improvement of ¢
Resilience” purposes of the city as defined in ISO 37101.

2 Indicator requirements

percentage of treated wastewater being reused shall be calctilated as the total ani
eated wastewater that is reused (numerator) divided by'<¢he total annual volum(
ewater (denominator). The result shall be multiplied by 100 and expressed as the p
ed wastewater being reused.

fed wastewater that is reused shall refer to wastewater that is reused either followin
gical treatment (“controlled” reused) or followiig conventional tertiary treatment (f
fection, chlorination, ozonation), or a high-quality treatment after membrane treat

ultrdfiltration, ultrafiltration/reverse osmosis“microfiltration/reverse osmosis) for

irrig
grou

22.1
Data

or in
also

221

Data
pres
harv

htion, urban irrigation (green areas) or other more noble uses such as water r¢
hdwater recharge (see ISO 24511).

3 Data sources

on the percentage of wastewater being reused should be sourced from city department
stitutions that are responsible for wastewater and wastewater network manageme
be sourced from locatutility providers, if applicable.

4 Data interpretdation

should begahalysed in relation to local water scarcity. In cities where water scar
5ing issug,)other techniques might be more appropriate for water reuse, for exampl
psting.

22,

Percentage of biosolids that are reused (dry matter mass)

nment.

e production
can allow an
nvironment”

hual volume
b of treated
brcentage of

B secondary
Itration, UV
ment (MBR,
agricultural
cycling and

5, ministries
ht. Data can

fity is not a
e rainwater

22.2,

1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE1 Biosolids might have significant content of minerals (i.e. N, P), oligo-elements and organic matter that
can be reused either for agricultural fertilising and soil improving, or for calorific value in energy-from-waste
plants or digestion facilities to produce biomethane that is reusable for gas injection or fuel production. Biosolids
reuse is an important component of the circular economy, helping to reduce discharge or disposal of biosolids into
the environment. Some types of biosolids reuse can help to mitigate expected decreases in mineral resources such
as phosphorus. Production of new phosphorus resources, such as struvite, will therefore be needed in the future.
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NOTE 2  This indicator reflects the “Community infrastructures”, “Economy and sustainable production
and consumption” and “Biodiversity and ecosystems services” issues as defined in ISO 37101. It can allow an
evaluation of the contribution to the “Responsible resource use”, “Preservation and improvement of environment”
and “Resilience” purposes of the city as defined in ISO 37101.

22.2.2 Indicator requirements

The percentage of biosolids that are reused shall be calculated as the total annual quantity of biosolids
that are reused in dry matter mass (numerator) divided by the total annual quantity of biosolids
produced and measured at site outlets in the city in dry matter mass (denominator). The result shall then
be multiplied by 100 and expressed as the percentage of biosolids that are reused in dry matter mass.

NOTE QJlantity of biosolids measured at site outlets is expressed in dry matter tonnes (including additjives).
The quantity|reused per year includes all uses except landfilling and incineration without heat recovery.
Biosolids shall refer to residues obtained after wastewater treatment or sanitation. Biogolids
characterisfics are different from one source to another, depending on the type of initial’effluent$ and
type of treafment applied. Solid waste and sand from screening are not included inshis definition.
Biosolids copsidered in the calculation of this indicator can originate from:

— stormwjater handling;

— night sqil;

— urban wastewater collecting systems;

— urban wastewater treatment plants;

— treating industrial wastewater similar to urban wastewater;

— water suipply treatment plants.

However, hazardous sludge from industry is excluded.

22.2.3 Datp sources

Data on the| annual quantity of biosolids reused and the total annual quantity of biosolids produced
in the city [should be sourced from' relevant city departments, ministries or institutions that are
responsible|for solid waste, wastewater and sewage system management. Data can also be soyrced
from local ufility providers, if applicable.

22.3 Energy derived.from wastewater as a percentage of total energy consumption of
the city

22.3.1 Gel1eral

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE1 Wastewater which has significant organic matter content can be a source of energy either by
producing energy from the digestion of wastewater or biosolids or other new technologies using this energy for
cogeneration, biomethane production for injection in the gas network, or for fuel production, recovering heat
from wastewater within the wastewater network.

With the ongoing need to decrease energy consumption from fossil energy resources, it is advantageous
for cities to use this source of heat, electricity, gas or fuel to facilitate delivery of other services in the
city (i.e. heating of swimming pools, fuels for city vehicle fleet, energy sales to local industries). If fossil
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energy tariffs exist and are disadvantageous, cities can achieve some degree of energy independence
with wastewater use.

NOTE 2  This indicator reflects the “Community infrastructures” and “Economy and sustainable production
and consumption” issues as defined in ISO 37101. It can allow an evaluation of the contribution to the “Responsible

resource use”, “Preservation and improvement of environment” and “Resilience” purposes of the city as defined
in ISO 37101.

22.3.2 Indicator requirements

Energy derived from wastewater as a percentage of total energy consumption of the city shall be

calcyt

and
(den
wast]

Ener
cons

22.3
Data

capif]
wast]

22.4

22.4

Thos
requ

NOTH

1atcd ao thU S UuIll Uf thC tutal auuua} \‘luautlt_y Uf CIICT Sy dUl ;VCd fl UIll thc llCtVVUl}\ Uf
wastewater treatment plants (numerator) divided by the total energy consumptioy
bminator). The result shall then be multiplied by 100 and expressed as enefgy d
ewater as a percentage of total energy consumption of the city.

py derived from the wastewater network and wastewater treatment plants, and f{
imption of the city, shall be expressed in G] per year.

3 Data sources

on a city’s total energy consumption can be derived from the ISO 37120 indicator ‘En

wastewater
of the city
erived from

otal energy

brgy use per

2’ multiplied by the population number of the city. Data‘on the amount of energy derived from

ewater should be sourced from relevant city departments or wastewater utilities.

Percentage of total amount of wastewater in the city that is used to generate energy

1 General

e implementing this document should, feport on this indicator in accordance with tl
rements.

1  Wastewater which has significant organic matter content can be a source of ener

prodiicing energy from the digestion of wastewater or biosolids or other new technologies using t

cogel
heat

With
for c
city

ener
with

NOTIH
andc
resoy

eration, biomethane production‘for injection in the gas network, or for fuel production, or
rom wastewater within the\wastewater network.

the ongoing need to decrease energy consumption from fossil energy resources, it is ag
ties to use this source of heat, electricity, gas or fuel to facilitate delivery of other se1
i.e. heating of swimming pools, fuels for city vehicle fleet, energy sales to local industr
by tariffs exiSt'and are disadvantageous, cities can achieve some degree of energy in
wastewateruse.

2 (This indicator reflects the “Community infrastructures” and “Economy and sustainab
pnstumption” issues as defined in ISO 37101. It can allow an evaluation of the contribution to the

e following

gy either by
is energy for
y recovering

lvantageous
'vices in the
ies). If fossil
dependence

e production
“Responsible

» o«

reéuse”,

Preservation and improvement of environment” and “resilience” purposes of the city as defined

in IS

22.4.

37101.

2 Indicator requirements

The percentage of total amount of wastewater in the city that is used to generate energy shall be
calculated as the total amount of wastewater utilized to generate energy (numerator) divided by the total
amount of wastewater in the city (denominator). The result shall then be multiplied by 100 and expressed
as the percentage of the total quantity of wastewater in the city that is used to generate energy.

Energy generated from the wastewater network or treatment plant shall be expressed in gigajoules
(G]) per year.
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22.4.3 Data sources

Data on the quantity of wastewater in the city in total and the total amount of wastewater in the city
that is used to generate energy should be sourced from local utilities, or relevant city departments that

oversee was

tewater treatment and related energy generation.

22.5 Percentage of the wastewater pipeline network monitored by a real-time data-
tracking sensor system

22.5.1 Gen

eral

Those implg
requiremen

NOTE1  Eq
measuremen
of flow and ¥
based syster]
problems and

NOTE 2
consumption|
resource use
in ISO 37101.

22.5.2 Ind

The percent
system shall
tracking sen
network in
percentage

A sensor syj
of input fro
pipeline net
pipeline net

22.5.3 Dat

Data on the
for wastewd

22.5.4 Dat

This indicator reflects “Community infrastructures” and “Economy and\sustainable productio
" issues as defined in ISO 37101. It can allow an evaluation of the_eontribution to the “Respomnsible

menting this document should report on this indicator in accordance with the follg
[s.

L of effluent levels in the network, the detection of discharges to storm spillways, and‘the calcu
olume discharges into the environment and their potential cost reductions. Furthermore, se
s allow for remote management and operation of sewage networks and rainwater, detd
proceeding with quick and efficient solutions.

[, “Preservation and improvement of environment” and “Resilience” purposes of the city as de

cator11u1uiren1ents

age of the wastewater pipeline network monitored with a real-time data tracking s¢
be calculated as the length of the wastewatefpipeline network monitored by a real-timg
sor system in kilometres (numerator) divided by the total length of the wastewater pip
Kilometres (denominator). The result shall then be multiplied by 100 and expressed a
f the wastewater pipeline network monitored with a real-time data tracking sensor syst

tem shall refer to a network of devices (i.e. sensors) that detect and respond to some
m the physical environment.\A real-time data tracking sensor system for the wastey
work shall refer to a sen§or'system that provides instantaneous data on the wastey
work.

A sources

vastewater pip€line network should be sourced from relevant city departments respor
ter, or publicutility organisations.

h interpretation

wing

juipping a city’s wastewater pipeline network with sensor-based technologies allows for continuous

ation
nsor-
cting

n and

fined

PNSOr
data
eline
s the
em.

type

vater
vater

sible

As this indi

b FA wnalatne 0 +anle For digiticating ~na chanld ~oncidny tnchnalagica] mveagrnce
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areas such as network planning, construction and renovation. The ultimate goal of a “smart” city should
be to achieve sustainability goals, not just purposeless use of digitalisation tools.
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23 Water
23.1 Percentage of drinking water tracked by real-time, water quality monitoring station

23.1.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE 1

The

calcy
time
wate]
perc

A md
analy
than

A red
asm

23.1

The ;
stati

the cf

23.1

As tH
area
be to

This indicator reflects the “Community infrastructures”, “Economy and sustaimable pr
mption” and “Health and care in the community” issues as defined in ISO 37101. It can-allow
b contribution to “Responsible resource use”, “Resilience” and “Attractiveness’ purposes d
ed in ISO 37101.

2 Indicator requirements

percentage of drinking water tracked by a real-time water quality monitoring sta]
lated as the amount of drinking water that has undergone{water quality monitorin
water quality monitoring station in the city (numerator))divided by the total amount
r distributed in the city (denominator). The result shalkbe multiplied by 100 and expr]
bntage of drinking water tracked by a real-time watéiquality monitoring station.

Ftical methods to track pollutant levels of the‘city’s drinking water. Tracking shall ij

one point of measurement along the netwagrk’and cannot be limited to the network po

l-time system shall refer to any form, of:technology that provides instantaneous infor
bbile applications.

3 Data sources

imount of drinking water\under water quality monitoring by a real-time water quality
bn should be sourced-frem relevant city departments that oversee the drinking wat

ity.
4 Data interpretation
lis indicater relates to tools for digitisation, one should consider technological progry

achieve sustainability goals, not just purposeless use of digitalisation tools.

b such asietwork planning, construction and renovation. The ultimate goal of a “smart|’

A real time ICT-based system for monltorlng drlnkmg water quallty can help to inform city residents

d system also
information.

pduction and
hn evaluation
f the city as

ion shall be
g by a real-
of drinking
essed as the

nitoring station shall refer to a physical structure or device that uses specialized eqyipment and

hclude more
int of entry.

mation such

monitoring
er quality of

ess in other
city should

23.2 Number of real-time environmental water quality monitoring stations per 100 000
population

23.2.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE1 A real-time system for monitoring environmental water quality can help to reduce climate change
impacts on the environment and its water ecosystems. Using an ICT-based system in environmental water
monitoring can provide real-time observations, giving the city and its citizens timely information on water
quality.

© IS0 2019 - All rights reserved 63


https://standardsiso.com/api/?name=22039a18b2939754e52a3d183ac36565

IS0 37122:2019(E)

NOTE 2  This indicator reflects the “Community infrastructures”, “Living and working environment”,
“Biodiversity and ecosystem services” and “Health and care in the community” issues as defined in ISO 37101. It
can allow an evaluation of the contribution to “Attractiveness”, “Resilience” and “Preservation and improvement
of environment” purposes of the city as defined in ISO 37101.

23.2.2 Indicator requirements

The number of real-time environmental water quality monitoring stations per 100 000 population shall
be calculated as the total number of real-time environmental water quality monitoring stations in the
city (numerator) divided by 1/100 000 of the city’s total population (denominator). The result shall be
expressed as the number of real-time environmental water quality monitoring stations per 100 000

population.

Environmer
example wa
plants and a

A monitoring station shall refer to a physical structure or device that uses specialized equipmen

analytical ]

A real-time
applicationg
of hardwar
communicaf
same - comj

23.2.3 Dat

The number
from releva
the environ

23.3 Perce
system

23.3.1 Gen

Those impld
requiremen

Cities should
to efficientl
distribution|

manage many different water infrastructure components through a variety of methods, sug

supervisory
is an integr

tal water shall refer to water in a river or wetland that benefits the envirofimen
[ter that is set aside in storage areas such as reservoirs and dams, and that is,manage
nimals.

ethods to track pollutant levels of environmental water.

system shall refer to any form of technology or ICT-based System (such as m|

that provides instantaneous information. More specifically, an ICT system con
e, software, data and the people who use them. An JCT system commonly inc
ions technology, such as the Internet. It should be notedthat ICT and computers are ndg
buters are the hardware that is often part of an ICT system.

A sources

of real-time ICT-based environmental waterquality monitoring stations should be so
ht city departments that oversee the water quality of the city’s natural water networ}
ment of the city.

ntage of the city’s water distribution network monitored by a smart water

eral

menting this document should report on this indicator in accordance with the follo
[S.

| consider residential as well as commercial and industrial demand strains on water sup
I and effectively manage water supplies. Also, cities should manage the consumptiof]
of water'with greater efficiency. Cities, public water utilities and industrial water {

control and data acquisition (SCADA) systems, sensors and meters. A smart water sy

t, for
d for

t and

obile
sists
udes
t the

rced
k and

wing

blies,
) and
1sers
h as
stem

ted approacit to Mmanage Water USE 11T CIties, and 1S COMpOo3Sed 0f a MEtWOrk of Sensors and

meters that provide information on water consumption and water leakage in the distribution network.

NOTE This indicator reflects “Community infrastructures” and “Economy and sustainable production and
consumption” and “Health and care in the community” issues as defined in ISO 37101. It can allow an evaluation
of the contribution to the “Responsible resource use”, “Attractiveness” and “Resilience” purposes of the city as
defined in ISO 37101.

23.3.2 Indicator requirements

The percentage of the city’s water distribution network monitored by a smart water system shall
be calculated as the length of the water distribution network covered by a smart water system in
kilometres (numerator) divided by the total length of the water distribution network in kilometres
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(denominator). The result shall then be multiplied by 100 and expressed as the percentage of the city’s

wate

r distribution network monitored by a smart water system.

A smart water system shall refer to a network of sensors and meters that enables the city and utilities
to monitor and diagnose problems in the water system network remotely. It also provides the capability
to prioritize and manage maintenance issues, using data to optimize all aspects of the water system
network of water pipes. Tracking shall include more than one point of measurement along the network
and cannot be limited to the network point of entry.

23.3.

3 Data sources

Data
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in thle city (denominator). The result shall be multiplied by 100 and expressed as the p

build

Data

on water system network and smart water systems should be sourced from local or re
ders, or relevant city departments or ministries that hold data on the local water sy5t{

4 Data interpretation

lis indicator relates to tools for digitisation, one should consider technological progry
5 such as network planning, construction and renovation. The ultimate goal of a “smart
achieve sustainability goals, not just purposeless use of digitalisatien‘tools.

Percentage of buildings in the city with smart water meters

1 General

e implementing this document should report on this indicator in accordance with tl
rements.

1  Smart water meters record and display the,consumption of water in real time. Smart m|
nt to a central location wirelessly, thus providing water providers with the means to underst
water is being used, and to better plan and.conserve its use. Also, smart meter data help cong
'stand and monitor water usage.

2 This indicator reflects the “Comimunity infrastructures” and “Economy and sustainab

onsumption” issues as defined in'ISO 37101. It can allow an evaluation of the contribution to
rce use” and “Attractiveness”purposes of the city as defined in ISO 37101.

2 Indicator requirements

percentage of buildings in the city with smart water meters shall be calculated as th
ings in the city)with smart water meters (numerator) divided by the total number

bional water
bm network.

ess in other
" city should

he following

eter data can
and how and
umers better

e production
“Responsible

e number of
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ually.

ings in the city with smart water meters.
for public and commercial and industrial buildings shall be included and listed individ
Numbet uf‘ﬁu;}diuso Tuta-l-lttl-m-ber-ﬂ-f-b-u-rld-——l“ercen-t-age-c

in the city with smart
water meters

ings in the city

in the city with smart
water meters

f buildings

Public buildings

Commercial and
industrial buildings

Public building shall refer to a government-owned or leased building that functions as a municipal and
administrative office, library, recreation centre, hospital, school, fire station or police station.

NOTE 1

syste

© ISO

Ownership of buildings (public or private) is variously defined according to region
m. The restrictive definition used here permits global comparability across cities.
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Commercial and industrial properties shall refer to those designated by the city for commercial and
industrial use.

NOTE 2  Property assessment methods might vary from one jurisdiction or country to another, including the
market-oriented method, the profit-oriented method and the cost-oriented method.

Household buildings are not considered in this indicator.
For smart water management at the household scale, refer to indicator 12.2.

A smart water meter shall refer to a water meter that includes a real-time digital display or that is
available through a real-time online application, so customers can better understand their water usage.
A smart mefer can digitally send its readings to a water supplier for more accurate water bills, and for
planning anf conservation of water by providers.

23.4.3 Datha sources
Data on smqrt water meters should be sourced from local or regional water providers, or relevant city
departmenty or ministries that hold data on local smart water meters.
24 Reporting and record maintenance

Reports on ¢ity indicators should compile the data required in the individual test methods used.
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Annex A
(informative)

Mapping of ISO 37122 indicators to ISO 37101 issues and

purposes

ISO ]

/101 1ssues

rurposes in tnis document

Govd
and ¢

bngagement

rnance, empowerment

Attractiveness (ISO 37101)

Social cohesion (ISO 37101)

10.2 Percentage of city services accessible and that can be reqyiested online

Well-being (1SO 371011
5 7

5.1 Percentage of service contracts providing city services wi
an open data policy

9.2 Percentage of payments to the city that are\paid electron
on electronic invoices

10.1 Annual number of online visits te the municipal open da
100 000 population

10.2 Percentage of city services-a€cessible and that can be reqyiested online

10.3 Average response time to inquiries made through the ci
emergency inquiry systei*(days)

13.2 Percentage ofuntiicipal budget allocated for provision
aids, devices and,assistive technologies to citizens with spec

13.4 Percentage of municipal budget allocated for provision ¢
programmes designated for bridging the digital divide

21.2 Percentage of building permits submitted through an el
submission system

21.3 Average time for building permit approval (days)

13.2 Percentage of municipal budget allocated for provision
aids, devices and assistive technologies to citizens with spec

13.4 Percentage of municipal budget allocated for provision ¢
programmes designated for bridging the digital divide

21.1 Annual number of citizens engaged in the planning proc
100 000 population

hich contain

cally based

ta portal per

y’s non-
f mobility
al needs

f

Pctronic

f mobility
al needs

f

eSS per

10.3 Average response time to inquiries made through the city’s non-

emergency inquiry system (days)

13.2 Percentage of municipal budget allocated for provision of mobility
aids, devices and assistive technologies to citizens with special needs

13.4 Percentage of municipal budget allocated for provision of

programmes designated for bridging the digital divide
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ISO 37101 issues

Purposes in this document

Responsible resource use (ISO 37101)
— 5.1 Percentage of service contracts providing city services which contain
an open data policy

— 9.2 Percentage of payments to the city that are paid electronically based
on electronic invoices

— 21.3 Average time for building permit approval (days)

Resilience (IS0 37101)

TESErv oo o e T P OV S e

Education and capacity
building

Attractiveness (ISO 37101)
— 5.3 Percentage of the labour force employed in occupations in'the
information and communications technology (ICT) sector

— 6.1 Percentage of city population with professional proficiency in more
than one language

— 6.2 Number of computers, laptops, tablets or otherdigital learning
devices available per 1 000 students

— 6.3 Number of science, technology, engificering and mathematics (STEM)
higher education degrees per 100 000\population

Social cohesion (ISO 37101)

— 6.1 Percentage of city population‘with professional proficiency in more
than one language

— 17.1 Number of online bgokings for cultural facilities per 100 000
population

— 17.3 Number of public library book and e-book titles per 100 000
population

— 17.4 Percentage of city population that are active public library users

Well-being,(ISO 37101)

— 6(1 Percentage of city population with professional proficiency in more
than one language

== 17.1 Number of online bookings for cultural facilities per 100 000
population

— 17.3 Number of public library book and e-book titles per 100 000
population

— 17.4 Percentage of city population that are active public library users

Responsible resource use (ISO 37101)

I1ICA 271Nn1)

R HH

INCOITICTICT Ll\)U J7 LULJ

— 5.3 Percentage of the labour force employed in occupations in the
information and communications technology (ICT) sector

— 6.1 Percentage of city population with professional proficiency in more
than one language

— 6.3 Number of science, technology, engineering and mathematics (STEM)
higher education degrees per 100 000 population

Preservation and improvement of environment (ISO 37101)
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and research

IS0 37101 issues Purposes in this document
Innovation, Attractiveness (ISO 37101)
creativity _

5.1 Percentage of service contracts providing city services which contain
an open data policy

5.2 Survival rate of new businesses per 100 000 population

5.3 Percentage of the labour force employed in occupations in the
information and communications technology (ICT) sector

5.4 Percentage of the labour force employed in occupations in the

educationandresearch and develonment sectors
r

Social cohesion (ISO 37101)
Well-being (ISO 37101)
Responsible resource use (1SO 37101)

Resilience (ISO 37101)

Preservation and improvement of environment (ISO 37101)

6.3 Number of science, technology, engineering and mathematics (STEM)
higher education degrees per 100 000 population

5.1 Percentage of service contracts providing city services which contain
an open data policy
5.2 Survival rate of new busintesses per 100 000 population

5.3 Percentage of the laboeur force employed in occupations i the
information and commuuiications technology (ICT) sector

5.4 Percentage of the labour force employed in occupations i the
education and ré&search and development sectors

6.3 Numberof science, technology, engineering and mathematics (STEM)
higher éducation degrees per 100 000 population

Health and care in the
community

Attractiveness (IS0 37101)

7.10 Number of electric vehicle charging stations per registlered
electric vehicle

8.2 Number of real-time remote air quality monitoring stations per
square kilometre (km?2)

19.3 Percentage of vehicles registered in the city that are low}-emission
vehicles

23.1 Percentage of drinking water under water quality monitoring by a
real-time water quality monitoring station

23.2 Number of real-time environmental water quality monitoring
stations per 100 000 population

Social cohesion (ISO 37101)

23.3 Percentage of the city’s water distribution network monitored by a
smart water system

11.2 Annual number of medical appointments conducted remotely per
100 000
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IS0 37101 issues Purposes in this document
Well-being (ISO 37101)

— 7.10 Number of electric vehicle charging stations per registered
electric vehicle

— 8.2 Number of real-time remote air quality monitoring stations per
square Kilometre (km?2)

— 8.3 Percentage of public buildings equipped for monitoring indoor air
quality

— 11 1 Percentage ofthe citv's populationwith an onlineunified health file
5 PR s i

accessible to health care providers

— 11.2 Annual number of medical appointments conducted remotely pe
100 000 population

—

— 11.3 Percentage of the city population with access to real-time publid
alert systems for air and water quality advisories

— 19.3 Percentage of vehicles registered in the city-that are low-emissign
vehicles

Responsible resource use (ISO 37101)

— 23.1 Percentage of drinking water undey water quality monitoring by a
real-time water quality monitoring station

— 23.3 Percentage of the city’s water distribution network monitored by a
smart water system

Resilience (ISO 37101)

— 11.1 Percentage of thé®ity's population with an online unified healtH file
accessible to healtheare providers

— 11.2 Annual nimber of medical appointments conducted remotely p4
100 000 pepulation

—

— 11.3 Percentage of the city population with access to real-time publig
alertSystems for air and water quality advisories

— L20.3 Percentage of the city’s land area covered by an online food-supplier
mapping system

— 23.1 Percentage of drinking water under water quality monitoring by a
real-time water quality monitoring station

— 23.2 Number of real-time environmental water quality monitoring
stations per 100 000 population

— 23.3 Percentage of the city’s water distribution network monitored hy a
smart water system
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ISO 37101 issues

Purposes in this document

Preservation and improvement of environment (ISO 37101)

— 7.10 Number of electric vehicle charging stations per registered

electric vehicle

— 8.2 Number of real-time remote air quality monitoring statio
square kilometre (km?2)

— 19.3 Percentage of vehicles registered in the city that are low-emission

vehicles

ns per

— 20.1 Annual percentage of municipal budget spent on urban,z
initiatives

— 23.2 Number of real-time environmental water quality’monif
stations per 100 000 population

griculture

oring

ident

Cultgre and community

ity

Attractiveness (ISO 37101)

— 17.2 Percentage of the city’s cultural records that have been dligitised
Social cohesion (ISO 37101)
— 17.1 Number of online bookings forcetiltural facilities per 100000
population
Well-being (ISO 37101)
— 17.1 Number of online bopkings for cultural facilities per 100000
population
Responsible resource use\(1S0 37101)
Resilience (ISO 37101)
— 17.2 Percentage of the city’s cultural records that have been dligitised
Preservation.and improvement of environment (ISO 37101)
Living together, Attractiveness (ISO 37101)
1nt§rdepen1(_ierlce —  13.1Percentage of public buildings that are accessible by perfons with
and mutuality special needs
3~ 13.2 Percentage of municipal budget allocated for provision ¢f mobility
aids, devices and assistive technologies to citizens with specjal needs
— 13.3 Percentage of marked pedestrian crossings equipped with
accessible pedestrian signals
— 13.4 Percentage of municipal budget allocated for provision ¢f
programmes designated for bridging the digital divide
— 19.2 Number of users of sharing economy transportation per{100 000

population
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IS0 37101 issues Purposes in this document
Social cohesion (ISO 37101)

— 13.1 Percentage of public buildings that are accessible by persons with
special needs

— 13.2 Percentage of municipal budget allocated for provision of mobility
aids, devices and assistive technologies to citizens with special needs

— 13.3 Percentage of marked pedestrian crossings equipped with
accessible pedestrian signals

— 13 4 Darrnnfqgn of mnni(‘ipa] ]r\nr‘gnf allaocated for prnvicinh of

programmes designated for bridging the digital divide

— 19.2 Number of users of sharing economy transportation perc100 00
population

Well-being (ISO 37101)
— 13.1 Percentage of public buildings that are accessible,by persons with
special needs

— 13.2 Percentage of municipal budget allocated for provision of mobiljty
aids, devices and assistive technologies to ¢itizens with special needs

— 13.3 Percentage of marked pedestriaficrossings equipped with
accessible pedestrian signals

— 13.4 Percentage of municipal budget allocated for provision of
programmes designated for-bridging the digital divide

— 19.2 Number of users of'sharing economy transportation per 100 000
population

Responsible resource mse (ISO 37101)

Resilience (ISO 37161)

Preservation@nd improvement of environment (ISO 37101)
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ISO 37101 issues

Purposes in this document

Economy and sustainable
production and consumption

Attractiveness (ISO 37101)

5.1 Percentage of service contracts providing city services which contain

an open data policy

5.2 Survival rate of new businesses per 100 000 population

5.3 Percentage of the labour force employed in occupations in the

information and communications technology (ICT) sector

5.4 Percentage of the labour force employed in occupations in the

educationandresearch and develonment sectors
r

Social.cohesion (ISO 37101)
Well-being (ISO 37101)

Responsible resource use (ISO 37101)

7.8 Percentage of public buildings requiring renovation/refu
7.9 Percentage of buildings in the city with smart enérgy met

9.1 Annual amount of revenues collected fromsthe sharing ec
percentage of own-source revenue

9.2 Percentage of payments to the city that’are paid electron
on electronic invoices

12.1 Percentage of households with smart energy meters
12.2 Percentage of households with smart water meters
21.3 Average time for building permit approval (days)

23.1 Percentage of:drinking water under water quality monit
real-time waterquality monitoring station

23.3 Percentage of the city’s water distribution network mon
smart water system

234 Percentage of buildings in the city with smart water me

20.3 Percentage of the city’s land area covered by an online fi
mapping system

5.1 Percentage of service contracts providing city services w|
an open data policy

7.1 Percentage of electrical and thermal energy produced fro
wastewater treatment, solid waste and other liquid waste tr
other waste heat resources, as a share of the city’s total ener
given year

‘bishment
lers

pnomy as a

cally based

oring by a

itored by a

ers
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IS0 37101 issues Purposes in this document

— 7.2 Electrical and thermal energy (GJ]) produced from wastewater
treatment per capita per year

— 7.3 Electrical and thermal energy (G]) produced from solid waste
treatment per capita per year

— 7.4 Percentage of the city’s electricity that is produced using
decentralised electricity production systems

— 7.5 Storage capacity of the city’s energy grid per total city energy
consumption

— 7.6 Percentage of street lighting managed by a light performance
management system

— 7.7 Percentage of street lighting that has been refurbished and newly
installed

— 7.8 Percentage of public buildings requiring renoyatienh/refurbishmehpt
— 7.9 Percentage of buildings in the city with smatt’energy meters

— 9.2 Percentage of payments to the city that'ate paid electronically based
on electronic invoices

— 12.1 Percentage of households with smart energy meters

— 1

.2 Percentage of households with smart water meters

2
— 16.1 Percentage of waste,drop-off centres (containers) equipped with

telemetering

— 16.2 Percentage of.the city population that has a door-to-door garbag
collection with aniindividual monitoring of household waste quantities

[¢)

— 16.3 Percentage of total amount of waste in the city that is used to
generate'energy

— 164 Percentage of total amount of plastic waste recycled in the city

—._ 6.5 Percentage of public garbage bins that are sensor-enabled publi
garbage bins

— 16.6 Percentage of the city's electrical and electronic waste that is
recycled

— 20.2 Annual total collected municipal food waste sent to a processing
facility for composting per capita (in tonnes)

— 21.3 Average time for building permit approval (days)
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