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Sustainability assessment method for
the cities, neighbourhoods and
buildings built environment
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Introduction

SCTool MED, SNTool MED and SBTool are assessments systems for measuring the sustainabil-
ity of Mediterranean cities. It can be used by urban planners to support integrative planning
processes and by public authorities to establish performance targets in policies, programs, and
action plans. SCTool MED, SNTool MED and SBTool can be contextualized and adapted to any
Mediterranean city. It is based on a transnational methodology, the SBE Method, developed
through the international research process Green Building Challenge launched in 1998 and co-
ordinated by iiSBE (international initiative for a Sustainable Built Environment). Over time, more
than 25 national teams from all the continents contributed to the development of SBE Method
and tested it the on hundreds of case studies. SBE Method is based on the “think globally, act
locally” concept, acting as a common “language” for assessing the sustainability of the built envi-
ronment. An assessment tool using the SBE Method, such as SCTool, SNTool, and SBTool can be
adapted to any context reflecting local priorities and peculiarities. The use of the tools allows to
evaluate, compare, and aggregate the results of sustainability measures deployed locally and,
at the same time, to evaluate the progress towards the global sustainability targets, avoiding
the uncertainty and confusion generated using different assessment tools. Any public authority
can develop its own SCTool MED, SNTool MED and SBTool that will provide sustainability assess-
ment results comparable and aggregable with the results of any other local version of the tools.
The project Sustainable MED Cities developed the first assessment tool at city scale based on
SBMethod. This publication illustrates the SBE Method, how to contextualise SCTool MED, SN-
Tool MED and SBTool to a specific city, and how to carry out a sustainability assessment using it.
The use of the MED Passport and KPIs for comparing the sustainability of Mediterranean cities
is also explained. Tools are freely available to any municipality in the Mediterranean willing to
develop its own sustainability assessment tool at city scale. The use of the tools contributes to
the achievement of the objectives of the Mediterranean Strategy for Sustainable Development.

Andrea Moro

WP3 Coordinator
iiSBE Italia R&D
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1. SBE Method

Sustainable Built Environment Method
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Definition:

SBE Method is a multi-criteria analysis method for assessing
the sustainability of the built environment.

Starting from a set of assessment criteria, SBE Method pro-
vides a final concise score about a cities overall sustainability.

Main elements:

1. A set of assessment criteria.

2. A set of indicators, which allow to quantify the cities perfor-
mances with respect to each criterion.

3. A normalisation method.

4. An aggregation method.




The multicriteria analysis method is structured in four
hierarchic levels:

1. Issues
2. Categories

1.1 Hierarchic levels ¢ It

8 Sustainable MED Cities Tools Booklet Sustainable MED Cities Tools Booklet




Issues
1 Describe general themes, recognised as relevant for assess-
ing the sustainability of a building, neighbourhood and city.

For instance, the issues of SCTool are:

A - Use of land and biodiversity

(% B - Energy
@ C - Water

D - Solid Waste

N\o
E Environmental quality

10

F - Transportation and

mobility
G - Social Aspects

i
H - Economy
&)

| - Climate Change:
mitigation and adaptation

)

J - Governance
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2

A.1 Use of land

x| A.2 Green urban areas
20!
A.3 Biodiversity and
ecosystems
~_B.1Energy
infrastructure

B.2 Energy consump-
@ tions

—B.3 Renewable energy

~_C.1 Water infrastruc-
ture

@ C.2 Water consump-
tion

| C.3 Effluents managa-
ment

D.1 Solid waste collec-

[tion infrastructure

D.2 Solid wate man-
agement

E.1 Air quality

ﬁ&;/ :
Ao E.2 Noise

E.3 EMF expossure
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Categories

Concern particular aspects of issues. For instance, in the
SCTool, the issue A-Use of land and biodiversity contains 3
categories: A1-Use of land, A2- Green urban areas and

A3- Biodiversity and ecosystems.

—F.1 Performance of
mobility service

F.2 Green mobility
_F.3 Safety in mobility

—G.1 Performance of
mobility services

G.2 Housing

G.3 Availability of
public and private
facilities and services
G.4 Education

ooo| G.5 Social inclusion

G.6 Safety

G.7 Helath

—@G.8 Food security

~_H.1 Economic
Performance

H.2 Employment
H.3 Innovation

H.4ICT
~infrastructure

551

ED

— 1.1 Climate change
mitigation

|.2 Adaptation to the
climate action: heat-
waves and increase
of temperature

|.3 Adaptation to the
climatic action:
pluvial flood

|.4 Adaptation to the
climatic action:fluvial
and coastal flood

.5 Adaptation to
the climatic action:
drought

.6 Adaptation to
—the climatic hazard:
wildfire

—J.1 Urban planning

J.2 Management and
community involve-
ment

J.3 Public buildings
cooperation

—J.4 Equity

11



Example:

C.1 Water infrastructure

Criteria

They represent the basic assessment entries used to evaluate
the sustainability of the cities.

Issue

c. Water

Categories

C.2 Water consumption

Criteria

C.3 Effluents management

C2.1 Total water
consumption

12

C2.2 Efficiency in
water use

(3.3 Sufficiency
of domestic water
provision
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Example:

C.1 Water infrastructure

Indicators

Each criterion is associated to an indicator. They are physical
quantities or qualitative scenarios that allow to assess the
performance of the cities with respect to the criteria.
Quantitative indicators have a unit of measure.

Issue

c. Water

Categories

C.2 Water consumption

Criteria

C.3 Effluents management

C2.1 Total water
consumption

Indicator

Total amount of the
city’s daily water
consumption divid-
ed by the total city
population

L/day/person

Sustainable MED Cities Tools Booklet

C2.2 Efficiency in
water use

Indicator

Volume of water supplied
minus the volume of utilized
water divided by the total
volume of water supplied

%

(3.3 Sufficiency
of domestic water
provision

Indicator

Volume of the water
supplied for domestic
uses divided by the
overall domestic wa-
ter demand

%

13



Definition and objective:

The main goal of the SBEMethod is to provide a final concise
score, which summarises the overall performance of the cit-
ies with respect to all criteria.

The assessment procedure is articulated in 3 main steps:

1.2 Assessment

1. Characterization Input
Experimental data

. . Design data
ro ‘ : e SS Calculation/evaluation of the Ougtput
indicators’ value. Indicators’ values and

selected escenarios

2. Normalisation Input
Indicators’ values and

. selected escenarios
Assignment of a score to the Output

indicators' value. Normalized scores

3 Aggregation

Input
. e, Normalised scores
Weighted sum of criteria’s Output
scores to calculate the score Final concise score

of categories, issues.

14 Sustainable MED Cities Tools Booklet Sustainable MED Cities Tools Booklet 15




Step 1: Characterisation

In the first stage of the assessment process, the values of all the quantitative indicators in
building, neighbourhood and city are calculated.

For each criterion, building, neighbourhood and city provides the description of an “Assess-
ment Method" that specifies the calculation procedure.

For the qualitative indicators, the performance of the building, neighbourhood and city is as-
sessed through the selection of a reference scenario.

Example:
o . Unit of
Code Criterion Indicator measure Value
A3.1 Variation of the number of Percentage change in the number of % 55
bird species bird species
B2.2 Residential final thermal Total consumption of final thermal en- MWh/
energy consumption ergy divided by the total number of city inhabi- 195
inhabitants tant/yr
c3.2 Household sanitation Percentage of households with access
to basic sanitation facilities % 93
D1.1 Availability of solid waste  Percentage of population with regular
collection solid waste collection % 81
E1.2 Particulate matter (PM,;)  Annual average fine particulate matter
concentration (PM,,) concentration pg/m? 230
Total number of low emission public ve-
F2.6 Green public vehicles hicles divided by total number of public
vehicles % 43
Accessibility of public Percentage of public transport vehicles
G1.3  transport network that are accessible disabled persons % 66
Wireless Broadband Cov-  Percentage of the city served by wire-
H4.2 erage less broadband (3G, 4G, 5G) % 23
14.1 Flood risk Percentage of population exposed to
flood risk % 17
J2.1 Involvement of residents  Percentage of resident population
in community affairs above 16 years having an involvement % 57
in community affairs
16 Sustainable MED Cities Tools Booklet

Step 2: Normalisation

In the second stage of the assessment process, a performance score is associated to the value
or scenario of each indicator. This process is named “normalisation”. The indicators are nor-
malised in the interval (-1,+5), where -1 corresponds to a negative performance and +5 to an
excellent performance. The better the performance, the higher the normalised score.

The values of quantitative indicators are normalised through linear functions of two kinds:
H.I.B. (High Is Better) and L.I.B. (Low is Better). Qualitative indicators are normalised using dis-
crete values corresponding to the reference scenarios.

For each indicator, the normalisation function depends on two parameters: the thresholds as-
signed to score 0 and 5. These parameters are named “benchmarks” and they define the value
or scenario of the indicator associated to the “minimum acceptable performance” (score zero)
and to the “excellent and ideal performance” (score five).

Scoring scale:

The score corresponds to a value of the indicator that is un-
-1 der the minimum acceptable performance.

The score corresponds to a value of the indicator that rep-
resents the minimum acceptable performance. It is usually
defined on the base of regulations and standards.

o

The score corresponds to a value of the indicator that rep-
1 resents a minimum increase of performance with regards to
the minimum acceptable performance.

The score corresponds to a value of the indicator that rep-
resents a substantial increase of performance with to the
minimum acceptable performance.

The score corresponds to a value of the indicator that rep-
resents a best practice.

The score corresponds to a value of the indicator that rep-
resents an improvement towards the best practice level.

The score corresponds to a value of the indicator that rep-
resents an excellent and ideal performance.

on A~ W N

Sustainable MED Cities Tools Booklet 17



Normalisation H.I.B. Criteria (Higher Is Better)

All criteria such that the higher the numerical value of the corresponding indicator, the higher
the performance level.

Since the normalised score must fulfil the requirement “the better the performance, the
higher the normalized score”, normalisation functions associated with H.I.B. criteria must be

increasing functions.

The normalised score is -1 if the value of the indicator is lower than the benchmark corre-
sponding to score 0.

The normalised score is 5 if the value of the indicator is equal of higher than the benchmark
corresponding to score 5.

In the other cases, the value of the indicator is normalised through an interpolation.

Normalisation L.1.B. Criteria (Lower Is Better)

All criteria such that the lower the numerical value of the corresponding indicator, the higher
the performance level. Normalisation functions associated with L.I.B. criteria must be decreas-
ing functions.

The normalised score is 5 if the value of the indicator is equal or lower than the benchmark
corresponding to score 5.

The normalised score is -1 if the value of the indicator is higher than the benchmark
corresponding to score 0.

In the other cases, the value of the indicator is normalised through an interpolation.

18 Sustainable MED Cities Tools Booklet

Normalisation qualitative criteria

All criteria such that the normalised score can only attain discrete values in the normalisation
interval, each of them corresponding to a reference scenario defined by the corresponding
indicator.

The normalised score is computed by comparing the neighbourhood’s performance with
reference scenarios which are defined by the indicator associated with the criterion.

Normalised score
N
T

| OlJeUDIS
Z OlIeuads
€ 0LIeUddS
 0lIeURIS
G oLIeUIS

Indicators values

Example:

Criterion:;

Community involvement in urban planning
activities

Normalisation of the indicator’s value: 3

Normalised score
N

| OLeUddS

Z 0lIeUadS
 01IeUIS
S olIeUadS

Indicators values

Sustainable MED Cities Tools Booklet 19



Step 3: Aggregation

In the third step the normalised scores of criteria are aggregated to calculate the
overall sustainability score of the building, neighbourhood and city.

The aggregation takes place in 3 phases:

3.1 Aggregation through criteria: the scores of the criteria in the same category are
aggregated to calculate the score of each category.

3.2 Aggregation though categories: the scores of the categories in the same issue are
aggregated to calculate the score of each issue.

3.3 Aggregation through issues: the scores of the issues are aggregated to calculate the
overall sustainability score of the city.

In what follows are used the symbols:

a. Xi the i-th issue. The issues in SCTool are 10, consequently i=1,10. NI is the number
of the issues included in SNTool

b. C, the j-th category of the issue X, j=1, ....... , Nc(i), where N is the number of the cate-
gories in the i-th issue

C. Cux is the k-th criterion of the j-th category in the i-th issue, k=1,......... N, where N."”
is the number of the criteria in the category G

Through criteria
The main goal of aggregation through criteria is to provide a single normalised score for each
category. This is computed for each category aggregating the normalised score of all criteria

included in that category.

Aggregation is performed by linear aggregation of scores through weights. These quantify the
relative weight of each criterion in percentage with respect to all criteria in the same category.

wijk: the weight of the criterion ci,j,k in the category G,
sijk: the score of the criterion ci,j,k in the category Ci;
Sij: the score of resulting from the aggregation of criteria’s scores included in the category Ci,.

20 Sustainable MED Cities Tools Booklet

Through categories

The scores of categories are aggregated to calculate the score of each issue
(A,B,C,D,E,F,G,H,1,)). The calculation consists in a linear aggregation of the scores of the catego-
ries included in that issue.

wi;: the weight of each category included in issue Xi;

Sii: the score of each category included in issue Xi;
Si: the score resulting from the aggregation of the categorie's scores included in issue Xi.

NG

Cc
5= z Wij sij
j=1

Through issues

The scores of issues are aggregated to calculate the overall sustainability score of the city). The
calculation consists in a linear aggregation of the scores of the issues include in SCTool.

Wi = the weight of each issue included in SCTool

Si = the score of each issue included in SCTool

Ny
E = E Wi si
i=1

Sustainable MED Cities Tools Booklet 21



Assessment s results

Spider chart:
Easy-to-read representation of the 10 issues score on a scale from 0 (minimum acceptable

performance) to 5 (best performance).

Pie chart:
Percentual contribution weight of each issue to the overall score.

Issues spider net

A Use of land and

biodiversity.
5
J Governance. 4 B Energy.
3
| Climate Change: 2
mitigation and C Water.
adaptation.
H Economy. D Solid Waste.

E Environmental

G Social Aspects. .
quality.

F Transportation and
mobility.

Number of active indicators:

Total number of indicators available in SCTool and number of indicators selected (including
KPI- key performance indicators) in the assessment.

The number available criteria 99

IS:

The number active criteria 80
is:

22
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Final score:

Detail of the scores and weights for the 10 issues and overall score.

Score Weight Weighted
Issue scores
A Use of land and biodiversity. 1,2 11,2% 0,13
B Energy 3,1 27,0% 0,83
C Water 3,2 20,0% 0,64
D Solid Waste. 0,9 2,7% 0,02
E Environmental quality. 1,5 10,5% 0,45
F Transportation and mobility. 3,5 10,0% 0,15
G Social Aspects. 4,2 4,4% 0,18
H Economy. 3,5 2,0% 0,07
| Climate Change: mitigation and
adaptation. 2,5 8,6% 0,21
J Governance. 2,8 3,6% 0,10
100% 2,78/5
Total weight Total score

Sustainable MED Cities Tools Booklet
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2. Contextualisation

24
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Definition:

building, neighbourhood and city is a generic multicriteria
sustainability assessment.

Users need to adapt it to local conditions.
The result of the contextualisation process is a local version

of SBTool, SNTool and SCTool ready to be used for assessing
the sustainability at city scale.

Objectives:

Develop a contextualised version of SBTool, SNTool and SC-
Tool to take in account local priorities, history, climatic condi-
tions, socio-economic conditions, and advancement state in
relation to sustainability issues.

The contextualisation process takes place in 3 steps:
1. Selection of criteria

2. Benchmarking
3. Weighting

25




Definition:

In the first step of the contextualisation process, users shall select the criteria that will com-
pose the local version of SBTool, SNTool and SCTool. Criteria are selected from the whole list
of the generic framework. There isn't a fixed number of criteria to be selected.

Only a core set of criteria, the Key Performance Indicators (KPIs) are mandatory for all. They
represent the core criteria linked to the transnational global sustainability goals.

Objectives:

The rationale behind the selection could depend on regional policies, targets, specific char-
acteristics of the territory (e.g. touristic area, agricultural area, etc....). The selection of criteria
can be documented and justified, using the following tables.

The selection of the active criteria can be documented and justified, using the following tables.

2 ,-I Se I eCti on Of t h () Generic table to report the criteria selection

Name of the issue

active criteria

AX Name of the category Justification

AX.X Name of the criterion Text

Example selection of active criterias:

A. Use of land and biodiversity

A2 Green urban areas Justification

Green urban Areas is a policy

A2.4 Distribution of Green Urban Areas oriority

26 Sustainable MED Cities Tools Booklet Sustainable MED Cities Tools Booklet 27




Definition:
Consists in the definition of the scoring scale for each selected criterion.

The value of benchmarks assigned to the different criteria for score zero (minimum acceptable
performance) and for score 5 (excellent and ideal performance). The value of indicators corre-
sponding to score zero is usually depends on regulations, standards or a typical performance
in the region.

Score 3 represents a best practice performance.

Objectives:

Set the benchmarks for each criteria following the priority
order:

1. National, regional laws

2. National, regional, municipal regulations

3. Technical standards (national or international9
4. Statistical data

5. Scientific literature

6. Local reference values

7. Simulations

The selection of benchmarks can be documented and justified, using the following tables.

2 .2 B e n C h m a r ki n g Generic table to report the benchmarks assignment

Name of the issue

Criteria Indicator Unit of measurment Benchmark Rationale sources

AXX Text Text O (min): number 1y Text
5 (max): number

Example benchmarking

A. Use of land and biodiversity

Green urban A2.4 Unit of Benchmark Rationale
measurment
areas
o 0 (min): 30 Technical evaluation of
A2 Distribution of Green % 5 (max): 50 municipal offices

Urban Areas
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Definition:

Consists in setting the weights at criterion, category and issue level through the assignment of
priorities. Priorites are set in relation to local policies and sustainability goals. The priority of
criteria, categories and issues are context dependent.

The weighting process takes place in 3 steps:

1. Assignment of priority values to issues and weights calculation.

2. Assignment of priority values to categories and weights calculation.

3. Assignment of impact factors to criteria and weights calculation.

Weighting of issues
To set the weight s at issue level, it is necessary to define a priority factor for each of them.
The priority factor indicates the relevance of the issue in relation to the context.

Avalue of 1 means a low priority, a level 5 represents the higher priority.

2.3 Weighting =

Priority factor

Issue (1 to 5)

Formula Weight

A.Use of land and biodiversity 3 W=(3/26)*100 11.6%

Weighting of categories:
To set the weight for category level, it is necessary to define a priority factor for each of them.

The priority factor indicates the relevance of the issue in
relation to the context.

A value of 1 means a low priority, a level 5 represents the higher priority.

Example:

Category: Social aspects

Category Priority factor(PF) Formula Weight

G1. Performance of mobility 3 W=(3/30)*100 10%
services

30 Sustainable MED Cities Tools Booklet Sustainable MED Cities Tools Booklet 31




Weighting of criteria

To weight the criteria is necessary to assign an impact level to
each assessment criterion.

The weighting of criteria takes place in 2 steps.
Firstly, users assign an impact level (Pk) to each criterion.
The impact level is defined as

Step 1: Calculated Pk
The impact level is defined as:  Px= I« * Ex * D« * A«

Impact of the potential effect (1k)

It can get from 1 to 3 points depending on the intensity of the
extent of an effect. The impact is considered very relevant for
all the energy criteria whose effect is very strong on the terri-
tory, but also economical and air quality criteria may have a
big impact in that sense.

Extent of potential effect (Ek)

It can get from 1 to 5 points; this factor examines the extent
of the effect of the criterion, for example, the road connec-
tivity is an aspect that could strongly affect the larger scale in
terms of extent and also the pollutant emissions whose effect
is perceived on a large scale.

Duration of potential effect (Dk)

It can get from 1 to 5 points; it measures the durability of the
effect evaluated by the criterion. Land consumption criteri-
on confirms that an urbanized soil will remain as it is over
time, also other aspects related to the urban planning have a
strongly duration impact like for example, green areas provi-
sion, street connections, pedestrian areas, etc.

A = Adjustment factor in relation to local priorities
(1-3) (Ak)

It can get from 1 to 3 points; it is a factor that can be used if
there is the need to adjust the priority factor of the criteri-
on in relation to specific local priorities. Maybe in a region a
particular sustainability issue has a dramatic importance in
relation to other issues. In this case the adjustment factor
can be used to take in account the local context.

32

I= Intensity of the potential Step 2: the weight of each criterion in its category is
Effect (1-3) calculated as:
E= Extent of potential effect Pk
(1-5) Wij=—ar —
D= Duration of potential ef- yVe " pk
fect (1-5) k=1
A= Adjustment factor in rela-
tion to local priorities (1-3) wi;x: weight of the criterion ciix included in the category G
P« = impact level of the criterion cix included in the category
Ci
Impact of potential effect Example step 1: Impact level assignment
Minimum 1 . ,
Moderation 5 F1. Performance of mobility services
T Impact Intensity Extent  Duration Adjustment
Criterion
(Pk) (k) (EK) (Dk) (Ak)
Extent of potential effect F1.1 Public transport net- 12 5 3 5 1
work
Block 1
Cluster 2 F1.2 Accessibility of public 12 2 3 2 1
Neighbourhood 3 transportation service
Urban/Region ‘51
Global F1.3 Usage of public trans-
. ) 24 2 3 2 1
portation by population
Duration of potential effect
1-3years 1
3-10Years 2
10- 30 Years 3 Example step 2: Weights assignment in the category F1
30- 75 years ‘51
>75 years
Criterion Formula Weight
F1.1 Public transport net- * 0
work (12/48)*100 25%
F1.2 Accessibility of public (12/48)*100 25%
transportation service
F1.3 U;age of public trans- (24/48)*100 500
portation by population
100%
Sustainable MED Cities Tools Booklet Sustainable MED Cities Tools Booklet 33



Defintion:

Complete list of the criteria which make up the Sustainable

[ )
i n I MED Cities SBTool are described below. The table also in-
o U s q I q e cludes for each criterion, the information related to the name
Building Tool

of the indicator and the unit of measure.

Main elements:

8 Issues
25 Categories
80 Criteria

34 Sustainable MED Cities Tools Booklet Sustainable MED Cities Tools Booklet 35




SBTool criteria list

CODE

A1.1

A1.2

A1.3

Al.4

CODE

A2.1

A2.2

A2.3

CODE

B1.1

B1.2

B1.3

36

CRITERION

Ecological value of land

Proximity of site to public
transportation

Adjacency to existing service infra-
structures

Proximity to key services

CRITERION

Use of native plantings

Provision of outdoor recreation
areas

Support for bicycle use

CRITERION

Primary energy consumption

Thermal energy consumption

Electrical energy consumption

INDICATOR

Pre-development ecological value of
land

Accessibility index to public
transportation

Average distance between the site
and key existing infrastructures

Average distance from key services

INDICATOR

The extent of vegetated landscaped
area that is planted with native
plants

Number of recreation services of-
fered in outdoor areas of the build-

ing

Percentage of bicycle parking spaces
available

INDICATOR

Primary energy consumption per
internal useful floor area per year

Thermal energy consumption per
internal useful floor area per year

Delivered electrical energy con-
sumption per internal useful floor
area per year

Sustainable MED Cities Tools Booklet

UNIT

Score

index

UNIT

%

%

UNIT

kWh/m?/yr

kWh/m?/yr

kWh/m?/yr

B1.4

B1.5

B1.6

CODE

B2.1

CODE

B3.1

B3.2

B3.3

B3.4

B3.5

B3.6

B3.7

Energy from renewable sources in
total thermal energy consumption

Energy from renewable sources in
total electrical energy consumption

Embodied non-renewable primary
energy

CRITERION

Electrical peak demand for building
operations

CRITERION
Degree of re-use of suitable existing

structure(s)

Materials intensity

Renewable materials

Recycled materials

Local materials

Design for deconstruction

Design for adaptability

Sustainable MED Cities Tools Booklet

Share of renewable energy in final
thermal energy consumptions

Share of renewable energy in final
electrical energy consumption

Embodied primary non-renewable
energy per building's useful internal
floor area

INDICATOR

Average of peak monthly electrical
demand for one year

INDICATOR

Percent, by area, of an existing
structure that is re-used

Weight of structural and envelope
components per useful floor area

Weight of renewable materials on
total weigh of construction materials

Weight of recycled materials on total
weight of materials

Weight of local materials on total
weight of materials

Circularity potential

Adaptability potential

%

%

MJ/m?

UNIT

W/m?2

UNIT

%

kg/m?

%

%

%

score

score
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B4 Use of potable water, stormwater and greywater
CODE CRITERION INDICATOR UNIT
I I I
B4 | Embodied water | Net fresh water per useful internal | %
L | floor area |
o L [
[ | |
| . | Total consumption of water per |
B4.2 | Total water consumption . building occupant I kg/m?
- _____ L L _____ - __
I I . I
B43 | Potable water consumption for | Potable water consumption per | %
. indoor uses | occupant per year |
e b e e e e e mm— - - - e — - - - - =
| | . |
844 | Potable water consumption for Potable water consumption / stan- | %
: | irrigation dardised potable water consump- | 0
| tion |

‘

Environmental Loadings

(@)

1 Greenhouse Gas Emissions

|
c1a | Embodied carbon | CO2 equivalent emissions per useful | kg €O, /m?
| | internal floor area (product stage) | q
I | coz2 equivalent emissions per useful | o
C1.2 | GHG gas emissions during operation | interngl floor area per yearp I kg Co%q/m2 yr
| | |
: Life cvcle global warming ootential ' co2 equivalent emissions per useful '
c12 ! yaes &P | internal floor area for a period of 50 ! kg CO,,/m?
| | years '
I I I
2 Other Atmospheric Emissions

| CFC-11 equivalent emissions per

- . |
21 Emissions of ozone-depleting sub- yseful internal floor area per year | g/m? fyr
| stances during facility operations |
- —— - == - === = 4—-=—-—-=—-=—-=-=-"=-=-=-=-=-=--- - ——=—==-=-=-=-
' Emissions of acidifying emissions : iSnOkz eqelfplvar:ﬁnr']ceetrglrsesgons peryear | Jm?2 Jvr
c2.2 : during facility operations g pery : & y
U S l— — — — — — — — —
" Emissions leading to photo-oxidants | Ethene equivalent emissions per :
23 | during facility operations I useful internal floor area per year | g/m?2 /yr
| | |
|
C3 Solid Wastes

|
I | Weight of waste and materials gen- |
CCN Construction waste | erated per m? of internal useful floor |

|
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: : Ratio of the number of collectable :

I ; solid waste categories withina 100
C3.2 1 Solid waste from building operations 1 m distance from the building’s en- 1 %
| | |
I I I
1 1 1

trance to the reference solid waste
categories

Formaldehyde concentration in I

I I
I . I 3
D1.1 : Formaldehyde concentration | indoor air : pg/m
_—— e e e e e e e e e e - - - - = e e e e e e e e e e - - - - - L o e e e - - - =
I I I
D1.2 | TVOC concentration | TVOC concentration in indoor air I pg/m?3
| | |
I I I
D13 | CO2 concentrations I CO2 concentration in indoor air I ppm
I I I
N T rFo T T T T T T ro T T T T T T
D14 Low emitting materials | Mean emission class of finishing I Index
I | materials I
Sniil b - - === == F---—— ===
D15 Radon | Radon concentration in indoor air | Bg/m3
—— e -2 e e - - _-_ L -~
D1.6 : Relative humidity : Relative humidity in indoor air : %
E e r--- - T r—-——=—=-=-=-=--
D17 ! Mechanical Ventilation | Meghanlcal ventilation rate per use- | I/s/m?
I | fulinternal floor area I
D2 Air Temperature and Relative Humidity

) ] Percentage of the time out of the
Time outside of the thermal comfort

I I I
D2.1 ! ) I' range of defined interior maximum | %
[ range (heating season) I and minimum temperatures during
: : the heating season :
JEE T T T T o T T T T T
| | Percentage of the time out of the |
| Time outside of the thermal comfort | range of defined interior maximum
D22 range (cooling season) I and minimum temperatures during 1| %
I I the cooling season I
I I I
e B 4 - - - - - - - - - - - = - = - = — - — = — — =
D23 ! Thermal comfort index I Predicted Percentage of Dissatisfied | %
I I I
I I I
D3 Daylighting and Illumination
D2.1 | Daylight I Mean Daylight Factor I %
i I lm = - m m———— - - — - = - — - - — - = =
D2.1 Daylight Provision | Level of daylight provision I Level
atbulin Bttt = == == === == === == == === ==-==
D21 Protection from Glare | DGP (Daylight Glare Probability) | Number
U o o - - - - & - - - - - - - -
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CRITERION

Protection from noise: facade insu-
lation

Protection from airborne noise with-
in adjacent spaces

Protection from the sound of im-
pacts within adjacent spaces

INDICATOR

D2m,nT,w - Weighted standardized
level difference for traffic noise
(sound insulation)

R'w - Weighted apparent sound
reduction index

UNIT

L'n,w - Weighted normalized impact
sound pressure level

E1

CODE

E1.1

E1.2

E2

CODE

E2.1

40

Protection from noise generated by
service equipment

Reverberation time

CRITERION

Minimisation of exposition to ELF
magnetic fields

Minimisation of exposition to High
Frequency Electromagnetic Fields

Level of High Frequency Electromag-
netic Fields

Service Quality

Controllability

CRITERION

Effectiveness of facility management
control system

Smart Readiness Indicator

LAeq,nT - A-weighted standardized
continuous sound pressure level

T - Reverberation time

INDICATOR

Strategies adopted to minimise the
exposition to ELF magnetic fields

Mean level of magnetic induction
(50/60 Hz)

Strategies adopted to minimise the
exposition to High Frequency Elec-

Mean level of electric filed (100 kHz-
3GHz)

INDICATOR

Percentage of control functions
within class A

Total smart readiness of buildings
for responding to the needs of oc-
cupants, optimizing energy perfor-
mance, and interacting with energy
grids

Optimization and Maintenance of Operating Performance

CRITERION

Existence and implementation of a
maintenance management plan

INDICATOR

The availability of a comprehensive
and long-term plan at the end of
Design phase, and evidence of its
implementation during Operations
phase

UNIT

%

%

UNIT

Score
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E2.2

E2.3

G1

CODE

F1.1

F1.2

F2

CODE

F2.1

G1

CODE

G1.2

G1.4

On-going monitoring and verifica-
tion of performance

Retention of as-built documentation

Performance of mobility services

CRITERION

Universal access on site and within
the building

Exposure to sunlight

Perceptual

CRITERION

View out

Economic performance

CRITERION

Life-cycle cost

Construction cost

Maintenance cost

Energy cost

Water cost
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The provision of energy sub-meter-
ing systems and water consumption
monitoring systems, according to
design documentation

The scope and quality of design
documentation retained for use by
building operators, according to
design documentation

INDICATOR

The scope and quality of design
measures planned to facilitate ac-
cess and use of building facilities by
persons with disabilities

Hours of sunlight

INDICATOR

Quality of view out

INDICATOR

Life cycle cost (production and
construction, use and end of life) per
useful internal floor area per year

Predicted construction cost per use-
ful internal floor area

Predicted maintenance cost per use-
ful internal floor area per year

Annual energy cost per useful inter-
nal floor area

Annual water cost per useful inter-
nal floor area

Score

Score

UNIT

Score

Hrs

UNIT

Score

UNIT

€/m2/yr

€/m?

€/m2/yr

€/m2/yr

€/m2/yr
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CODE

H1.2

H1.3

H1.4

CODE

H2.1

H2.2

CODE

H3.1

CODE

H4.1

H4.2

CODE

H5.1

42

CRITERION

Time outside of the thermal comfort
range - 2050

Heat island effect

Shading of building envelope by
vegetation

Use of vegetation to improve micro-
climate and cooling during summer

CRITERION

Stormwater retention capacity on
site

Permeability of land

CRITERION

Risk to occupants and facilities from
flooding

CRITERION

Capacity of rainwater collection and
storage for non-potable uses

Capacity of greywater collection and
storage for non-potable uses

CRITERION

Fire-resistance of the envelope

INDICATOR

Percentage of the time out of range
from defined maximum tempera-
tures during the cooling seasons

Mean Solar Reflectance Index of
paved surfaces and roofs in the area

Percent of building envelope with
orientation between West and South
East that will be covered by vegeta-
tion during the warm season (June
12st)

Mean Solar Reflectance Index of
paved surfaces and roofs in the area

INDICATOR

Share of the onsite stormwater
retention capacity in relation to the
optimal retention capacity

Share of the site that is permeable
to water

INDICATOR

Strategies to reduce the vulnerability
of occupants and facilities to floods

INDICATOR

Share of rainwater collected and
stored for reuse from roofs and
plot's paved area

Share of greywater collected and
cleaned for reuse

INDICATOR

Level of use of certified fire-retar-
dant materials in the envelope
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UNIT

%

SRI

%

%

UNIT

%

%

UNIT

Score

UNIT

%

%

UNIT

Score

H5.2 Fireproof ground
CODE CRITERION
13.3 Windproof envelope
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Level of use of certified fire-retar-

dant materials for paving Score
INDICATOR UNIT

Level of use of certified wind resis-

tant materials in the envelope Score
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Defintion:

°
4 ° S u Sta I n a b I e Complete list of the criteria which make up the Sustainable

MED Cities SNTool are described below. The table also in-
cludes for each criterion, the information related to the name

N e i g h bo u r h ood of the indicator and the unit of measure.
Tool

Main elements:

10 Issues
43 Categories
134 Criteria
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SNTool criteria list

A Use of land and biodiversity A3 Biodiversity and ecosystems
AT Use of land CODE CRITERION INDICATOR UNIT
CODE CRITERION INDICATOR UNIT c o f I Share of naturai areas that are
A3 onnectivity measures for natura connected %
Population density in built-up areas areas
A1.1 Population density (”e(iggibourhOOd area minus green Inhabitants / km?2
and blue
) Number of plants on number of
A3.2 Biodiversity in green zones vegetal species %
Relation between the usable space
A1.2 Urban compactness of the buildings (volume) and the m3/ m?
e spece are) B Enery
Percentage of the perimeter of the B Energyinfrastructure
A13 Homogeneity of the urban fabric area directly adjacent to urbanized %
areas CODE CRITERION INDICATOR UNIT
I I I
I I I
Pre-development ecological value of | | Percentage of households with |
A1.4 Conservation of land land Score B1.1 | Access to electrical service | authorized access to electricity I %
I I I
| | |
| | |
CODE CRITERION INDICATOR UNIT CODE CRITERION INDICATOR UNIT
I [ . [
Proportion of all vegetated areas | Total final thermal energy consump- | Aggiregated annual tott.al final ther-
A2.1 Availability of green urban areas within the neighborhood boundaries % B2.1 | tion for building operations | mal energy consumption per aggre- | KWh/mz2/vr
yors in relation to the total area : | gated indoor useful floor area | y
| |
_ — — d D D D D D - — - e e e e e e e e e — |l —m — — — — — — —
. . _ Total area of green in the neighbor- | Total final thermal energy consump- | Aggregated annual final thermal I
A2.2 Green areas in relation to the neigh- | hood divided by neighborhood's m2/inhabitant B22 | tion for residential building opera- | energy consumption of residential | KWh/m2/yr
borhood population total population [ tions I buildings per aggregated internal |
I I useful floor area I
_—— e e e e — - - aH - - e e e e - = = |l — — — — - — — —
) ) ) I | Aggregated annual final thermal |
Percentage of inhabitants with | Total final thermal energy consump- | energy consumption of public office |
A2.3 Green Area Accessibility accessibility to green areas % B2.3 | tion for public office/ educational | and educational buildings per aggre- | kWh/m?2/yr
[ building operations I gated internal useful floor area [
[ [ [
. o e ___Q | o e L o — o -
. aDrZr;SIty of green spaces within the 0 : : Aggregated annual total final electric :
A24 Green zones density % B2.4 Total final electrical energy con- | energy consumption per aggregated | kWh/m2/yr
. sumption for building operations . internal useful floor area :
| [ [
e I Fl - —— - - ===
. Share of natural ereen areas on total | Total final electrical energy con- | Aggregated annual final electrical |
A2.5 Green zones ar\ii:lceescosystemm >er green areas & % B2.5 | sumption for resic_iential building | energy consumption of rgsidential [ KWh/m2/yr
[ operations I buildings per aggregated indoor [
I I useful floor area I
N e L L L L L oo - - e — - - — — - — -
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CODE

B3.1

B3.2

B3.3

Total final electric energy consump-
tion for public office/ educational
building operations

Total primary energy demand for
building operations

Total primary energy demand for
residential building operations

Total primary energy demand for
public office/educational building
operations

Energy consumption of public
lighting

CRITERION

Share of renewable energy on-site,
relative to total final thermal energy
consumption for building operations

Share of renewable energy on-site,

relative to total final thermal energy

consumption for residential building
operations

Aggregated annual final electric
energy consumption of public office
and educational buildings per aggre-
gated internal useful floor area

Aggregated annual total primary
energy consumption per aggregated
indoor useful floor area

Ratio of average total primary ener-
gy consumption of residential build-
ings to the local minimum value

Ratio of average total primary en-
ergy consumption of public office/
educational buildings to the local
minimum value

Total electricity consumption of
public street lighting divided by the
total distance of streets where street
lights are present

INDICATOR

Total consumption of final thermal
energy generated from renewable
sources on-site divided by total final
thermal energy consumption

Total consumption of final thermal
energy generated from renewable
sources on-site divided by total final
thermal energy consumption of
residential buildings

kWh/km/ yr

UNIT

%

%

Share of renewable energy on- site,

relative to total final thermal energy

consumption for public office/edu-
cational building operations

B3.4

Share of renewable energy on-site,
relative to final electric energy
consumption

Share of renewable energy on-site,

relative to total final electric energy

consumption for residential building
operations

Total consumption of final thermal
energy generated from renewable
sources on-site divided by total final
thermal energy consumption of
public office/educational buildings

Total consumption of final electric
energy generated from renewable
sources on-site divided by total final
electric energy consumption

%

%

Total consumption of final electric
energy generated from renewable
sources on-site divided by total final
electric energy consumption of
residential buildings

%
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——— g - — == =

B3.6

|
|
|
B3.7 |
|
|
|

|
|
|
B3.8 :
|
|
|

|
|
1.2
|

Share of renewable energy on-site,
on final electric energy consump-
tions for public office/educational

building operations

Share of renewable energy on-site,
relative to total primary energy
consumption for building operations

Share of renewable energy on-site,
relative to total primary energy
consumption for residential building
operations

Share of renewable energy on-site,

on total primary energy consump-

tions for public office/ educational
building operations

Water infrastructure

Availability of a public municipal
water supply

Availability of wastewater treatment
system

Consumption of potable water in
residential buildings

Consumption of potable water in
public offices
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Total consumption of final electric
energy generated from renewable
sources on-site divided by total final
electric energy consumption of
public office/educational buildings

Total consumption of primary ener-
gy generated from renewable sourc-
es on-site divided by total primary
energy consumption

Total consumption of primary ener-
gy generated from renewable sourc-
es on-site divided by total primary
energy consumption of residential
buildings

Total consumption of primary ener-
gy generated from renewable sourc-
es on-site divided by total primary
energy consumption of public office/
educational buildings

Percentage of the buildings within
the neighborhood that are served by
a municipal water supply

Percentage of buildings within the
neighbourhood that are served by
wastewater collection

Total amount of the neighborhood's
water consumption in litres per day
divided by the total neighborhood

%

%

%

Volume of water supplied minus the
volume of utilized water divided by
the total volume of water supplied

Annual potable water consumption
per occupant

Annual potable water consumption
per occupant



T |

I | ,
c2.5 ;| Consumption of potable waterin | Annual potable water consumption

| |

| |

I
I
educational buildings per occupant : H/occupant/yr
I
TS T T T T T T T T T T T T T - - - - - 0007 - T T T T T
I ) ) ) ) | Share of rainwater collected from I
26 | Reuseofrainwaterinresidential = oqfs of residential buildings for | %
| buildings | reuse |
T I L L L L - L ____
I I L I
| Consumption of potable water in | Potable water used for irrigation |
7 public green spaces | purposes in public green spaces I m3/m?
I I I
__— e = _— e e e — - U
I L I Percentage of water acceptable for |
Solar powered water desalinisation . X
8 | I' human consumption or agriculture | %
I : from solar desalination I
C3 Effluents management

|

I Total volume of wastewater collect-
I ed for at least secondary treatment
| in centralized wastewater treatment
|

|

|

cess to basic sanitation facilities

|
|
|
|
3.1 Water treatment facilities divided by the total vol- | %
ume of wastewater produced in the |
neighborhood I
---IT-----------~-=-" L
| Public wastewater (from outdoor | Percent of public wastewater thatis |
C3.2 | greas)thatis disposed or treated | disposed or treated I %
| | |
-t - —-—-—-—-—-— === = - = = 4T -—-—-—-—-—_-—-— === = - - = |- - == = =
| | . |
C3.3 | Solar powered water desalinisation | Percentage of households with ac- I %
| |

D Solid Waste

D1 Solid waste collection infrastructure
D1.1 | Availability of solid waste collection | Percentage of buildings with regular %

| | solid waste collection |

D1 Solid waste collection infrastructure

Access to solid waste and recycling Proximity of the resident popula-

I I
I I
collection points : tion to.the so_Iid waste and recycling : %
| collection point |
. T e T T
I I I
I | Percentage of inhabitants with I
| Access to solid waste and recycling | access to solid waste and recycling
D22 collection points | collection points within 400 meters | %
| | walking distance |
I I I
S P e - - — — —
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E Environmental quality

1 Air quality

m

) . Number of days within a year that
Fine particulate matter (PM2.5)

limit

I I
I I
) I PM2.5 concentration exceeds the I days / yr
concentration | daily limit |
| |
: _ : Number of days within a year that :
E12 Particulate matter (PM10) , PM10 concentration exceeds the | days / yr
| concentration | daily limit :
—_—— e e e e e e —— - - - - - — = — — — — — - - — — - — — - — — = — — — — =
: Ni Dioxid ) ' Number of days within a year that :
13 | Iitrogen Dioxide concentration | N0 concentration exceeds the daily ug/m?
| (NO2) | limit |
I I I
— e H - - - - - - === - = — — = = = = — = - — — - — — = — = = = = = = =
: : Number of days within a year that :
E14 | Sulfur Dioxide concentration (SO2) ISOZ concentration exceeds the daily | pg/m?
imit
I I I
e e |- === - — = == = = - === === - -
' I Number of days within a year that !
E1.5 Ozone concentration (03) : 03 concentration exceeds the da||y : pg/m3
I I

Percentage of building area over

| |
E2.1 | Ambient daytime noise conditions |~~~ . < I %
| | Noise limit |
—_—— e - - - - = = e - e e e e e - - = = e — - - - = = =
E22 | Ambient night-time noise conditions : Percentage of building area over : %
I I noise limit I
E3 EMF exposure

) Percentage of mobile network an-
Exposure to high frequency electro-

I I I
I I I
E3.1 1 ic field I tenna sites in compliance with EMF | %
[ magnetic fields I exposure guidelines [
U e e e e m e e mm - - = e — - - - — - — =
1 | T . |
E3.2 1 Percentage of buildings exposed to | Percentage of bwld_mgs in the area I %
| ELF magnetic field , located not respecting the safety |
I , distance from high voltage lines I
E4 Environmental impacts

Percentage of lighting fixtures with

I I I
E41 ' Degree of atmospheric light pol- ! ; > ! %
: lution caused by exterior public : upwqrq luminous emolssmn :
: lighting systems : coefficient equal to 0% :
_ _— e = e e e e e e e - - - e e e o e e e e e - - - - e - - - - - = =
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‘

Transportation and mobility

T

1 Performance and mobility services

Percentage of inhabitants that are

Performance of the public transport | within 400 meters walking distance

for area workers and students stop within a 400 meters distance

|
| | |

F1.1 | ' . . ' %
I system | of at least one public transportation |
I | service stop I

--- 7T - - - - - ---------" - - - -------- - == - - - -0 07

| . . _ | Percent of workers and students |

F12 Walking distance to public transport | who can reach a public transport : %
| | |

Green mobility

n
||

Number of shared vehicles per n/1.000 inhabitants

I I
I I
P21 Shared vehicles I 1.000 inhabitants [
e B et |- === === == === == - ——=—=-=- ==
o | Electric-vehicle infrastructure | Electric vehicle charging stations per n/inhabitant
I (charging stations) | inhabitant I
e B i |- == === === === == I—-——==—=- ===
I . | Total length of bicycle pathsinthe . .

F2.3 | Bicycle network | neighborhood per inhabitant | n/inhabitant
e e e i T |- == === === === = = - === ===-==
4 ! Shared bicycles I !\lumper of shared bicycles per 1.000 1 n/1.000 inhabitants

I I inhabitants I
——— - - - - - - - - - - — - - = = - — = = — - - - = - - = - = - - — = - = = = =
25 | Availability of bicycle parking I Bicycle parking spaces per I n/inhabitant
I I

| facilities inhabitant

3 Safety in mobility

‘|:

Percentage of the neighborhood

| |
L | |
F3.1 Pedestrian infrastructure | designated as a pedestrian/car free |
| zone I
- - - - - - - - ------- " \‘.- e T - - T T T T T
I . Percentage of roads’ length that has %
F3.2 JI Availability of sidewalks : dedicated sidewalks :
| | . . |
. . Percentage of bicycle paths physical-
F3.3 | Safety of bicycle lines I ly separated from traffic roads I %
| | |
| | . " . . |
F3.4 | Traffic fatalities | :’ariglc fatalities per 1.000 inhabi- | n/1.000 inhabitants
I I I
F4 Safety in mobility
I I _ I b
F3.1 1 Cyclomatic complexity of the street 1 Cyclomatic number ! number
: network : :
-~ _| _______________ - - - - - - - - ---=-=-=-= - - - - - -=- ="
I I : : I
F3.2 1 Connectivity of the street network 1 Number of intersections related to | number/km?
I , the overall surface area |
S e e e e e e e e e e e = = e e e e e - = =
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G1

CODE

I
I
G1.1 |
I

e

I
G1.2 !
I
I

G2

CODE

Accessibility (disabled persons)

CRITERION

Public buildings that are accessi-
ble for use by physically disabled
persons

Sidewalks and other pedestrian
paths that are accessible for use by
physically disabled persons

Barrier-free accessibility in local
outdoor public areas

Housing

CRITERION

Affordability of housing property

Vacant residential units in the
neighborhood

INDICATOR

Percent of key public buildings that
are accessible for use by physically
disabled persons

Percent of sidewalks and other pe-
destrian ways that are accessible for
use by physically disabled persons

Adequacy of barrier-free accessible
public outdoor areas compared to
the total public area

INDICATOR

Housing properties in the local area
that are financially accessible to the
lowest quintile of area population

Percentage of the average salary of
the lowest quintile of the population
used for rental payments

Percentage of vacant residential
units

UNIT

UNIT

%

Informal settlements

Percentage of inhabitants living in
slums, informal settlements or inad-
equate housing

Availability of public and private facilities and services

CRITERION

Availability and proximity of key
services

Availability and proximity of a public
primary school

Availability and proximity of a public
secondary school

Availability and proximity of
childrens’ play facilities
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INDICATOR

Percentage of inhabitants that are
within 800 meters walking distance
of at least 3 key services

Percentage of population near a
public primary school

Percentage of population near a
public secondary school

Percentage of population near a
childrens’ play facilities

Average share of the built-up area
of the neighborhood that is open
space for public use

UNIT

%




G4 | Primary enrollment rate I Net primary enrollment rate ' %
| | |
----"4-"-"-"—-"=-"=-"=-"=-"=-"=-"=-"=-"=-=-"= - --"-"—-"—-"=-"=-"=-"=-"=-=-==-= I--—-=-=-=-=-=-=
I | Ratio of female to male mean years |
G4.2 Rate of female scholarship | of education received of population %
| | age 25+ |
e o T T T T T T T T o T T T T T
G43 | Secondary school enroliment I Lower secondary completion rate I %
| | |
| | . . . |
| i ] | Population age 25-34 with tertiary | %
G4.4 | Tertiary education  educational attainment |

Percentage of households unable to
afford the most basic levels of en-

G5 Energy poverty of households ergy (more than 10% of the income
spent on energy bills)
) S [
' i i hare of persons with an equivalised
G5.2 Population at risk of poverty or disposable income below 60 % of %

the national median income

|
I exclusion
I

Number of police officers per 1.000 n/1.000 inhabitants

areas zone subject to natural hazards

| |
| |
. . | |
G6.1 Police service
| inhabitants |
| |
-] -—-—_-—_-———— === — - = = |- - —- - === = = - - = = |l---—--—-— - == =
| | |
| | irefi |
G6.1 | Fire service | mt;r;gfgnc;iflreflghters per 1.000 | N/1.000 inhabitants
| | |
e l_ o e e o o e D L
| | |
Ge1 | Population living in disaster prone | Percentage of inhabitants livingina | %
| | |
| | |

INumber of in-patient public hospital n/1.000 inhabitants

G7.1 |
Ibeds per 1.000 inhabitants

In-Patient Hospital Beds

|
___________________ e e e e - - - - —
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S

Urban agricultural land ‘Area of urban agricultural land on

G8.1
' 'total neighborhood area
|

Compatibility with local area tradi-

spaces, including major uses, dimen-
sions and adjacent uses

with local cultural values

| | |
' Compatibility of urban design with ' tional values of street layouts and Score
G9.1 : local cultural values : the character of urban spaces :
| | |
e s i = = = —— - ——— - i
I Compatibility with local area tradi-
G9.2 Compatibility of public open space : tional values of local public open : Score
| |
! !
| |

Perceived safety of public places and

| | |
| . . | |
G101 1 Perceived safee;)é;tg:]t;hc areas for pedestrian routes, as determined by | Score
I P I a sample of pedestrians I
| | |
U - - - & & o - - - - - - - — - - - - - - - — —
| | |
G102 | Impactof commercial signageon | Visual impact of exterior commercial Score
’ | the visual environment | signage |
i e I i = = — - - —— - e
' i ' Visual impact of above-grade electri-
G103 | Impact of overhead electric | P 3 | Score
| | |

distribution system cal distribution systems

H1 Economic performance

Average annual per-capita income of ! Percentage of average per-capita
residents I income
|

H1.1

Percentage of working age adults

I I I
I I I
H2.1 Unemployment rate , unemployed or actively looking for %
| , work |
e ________ | o _o_o____ l_ _ _ ______
| | |
H2.2 : Youth unemployment rate : Percentage of unemployed youth : %
_—— e e e e L - - - - - e e e e e e e e - - - = o - - - - - =
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H3 Innovation

Proportion of business registrations
H3.1 | New business registration rate per 10.000 inhabitants aged 16 and | n
above

H4 ICT infrastructure

Percentage of households with fixed

Fixed Broadband Subscriptions (wired) broadband

|
|

|

: Percentage of the neighborhood

, area served by wireless broadband
| (3G, 4G, 5G)
I

|

|

I

|

the neighborhood per 1000 inhabi-
tants

Total number of mobile phone sub-
scriptions in the area divided by one
1000th of the area’s total population

[
[
[
[
[
[
[
[

Number of public WIFI hotspots in :
!
[
[
[
I n/1.000 inhabitants
[
[

I I
I I
HA4 Mobile phone subscriptions !
I I
I I

Climate Change: mitigation and adaptation

L Climate change mitigation

Total amount of greenhouse gases

neighborhood per hectare

| | |
I I (equivalent carbon dioxide units) I inthgcl:zizt:gi// r
.1 Greenhouse gas emissions I generated from building operations | y
I I over a calendar year per inhabitant |
| | |
: : Total amount of greenhouse gases in :
Greenhouse gas emissions from i joxi i
n2 ISe g¢ iss | Kg (equivalent carbon dioxide units) | Kg CO% eq / m?
residential buildings generated over a calendar year per
: : aggregated indoor useful floor area !
—————————————————————————————————— I— — — — — — — — —
I I A d | embodied carb I
I Embodied carbon for construction 1 A8gregated total embodied carbon X
.3 | and renovation of infrastructures | Per aggregated linear area | kecoeq/m
| | |
_—— - e D D - - - — e o e - - - — I — — — — — — — —
| | ; |
. . Aggregated total embodied carbon
| Embodied carbon for construction/ | . I )
11.4 | renovation of residential buildings | g:aaggregated indoor useful floor | kg CO,eq/m
| | |
- - - - - - - - - - -0 o - T T T T o - - T T
| Embodied carbon for construction/ | Aggregated total embodied carbon
1.5 | renovation of public offices/educa- | Per aggregated indoor useful floor = kg CO, eq/m?
| tional buildings , area |
-- - " 1T-"-"-"-"-"=—-"=-"=-"=-"=-"=-"=-"=-"=-7= I__________________l _________
He | CO2 sequestration : Potential CO2 sequestraion in the I kg CO, eq / m2
|
I
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Adaptation to the climatic action: heatwaves and increase of temperature

Mean Solar Reflectance Index of

| | |
12.1 | Albedo | Paved surfaces and roofs in the | SR
| | neighborhood |
: : Leaf Area Index: ratio of total vege- :
12.2 Use of vegetation to provide tated surface area (on ground and Index
' ambient outdoor cooling I on roofs, and including trees), divid- '
' I ed by total site area '
U lm = = = — — — — - - - — - — = — = = — = = — =
' I Aggregate area of building roofs '
123 | Green roofs I covered with vegetated material I %
| | |
13 Adaptation to the climatic action: pluvial flood

Share of the attenuation storage

I I I
| . . | | 0
13.1 | Stormwatgr rstebnt.llc()jr) capacity on | capacity by buildings in relation to | %
| site by buildings | the optimal volume |
i e - —— === === === == - — == == ===
I . . I Share of the optimal capacity of sus- |
3.2 Sustainable Urban Drainage | tainable urban drainage systems | %
I I I
[ o T o T T T T T
| | Percentage of weighted ground |
133 | Permeability of land | permeability | %
I I I
14 Adaptation to the climatic action: fluvial and coastal flood

Percentage of population exposed
to flood risk

protected by flooding barriers

Share of buildings with elevated

|
|
|
|
Share of land in vulnerable areas '
|
|
|
ground floor in vulnerable sites :

| |
4.3 | Protection of buildings from flooding |
| |

15 Adaptation to the climatic action: drought

Share of buildings in the neighbor-

I I
5.1 ! Rainwater collection and storage ! ; - - I %
I from buildings for non-potable ngses  hood with a rainwater collection !
| | system |
S | o o o o - _ I - — — - — - — _
I I I
: : Share of rainwater collected from :
152 |, Rainwater collection and storage ~, Paved (not permeable) surfacesin %
| from outdoor areas | the neighborhood (excluding build- |
| , ings’ roofs and plots) |
e e o o o - — e - - — — — _
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| Total end use of energy in public

e I
Share of buildings in the neighbor-

I I |
I I I
153 | Greywater collection in buildings for | . : I % 3.3 Energy consumption of public build- ' buildings within a neighborhood
I ™ non-potable uses ¢ I hood with a greywater collection I : | ings | divided by total indoor useful area | kWh/m?
| | System | | . of these buildings |
EE . - - - - -T-TT-T T T T T T T 77 T T T T T T T TS
I I I
i Share of landscape (green areas)
154 : Local vegetation : plated with Iocal?/egitation : %
16 Adaptation to the climatic action: pluvial flood

I
Percentage of population exposed
| e g pop P
6.1 : Wildfire risk to wildfire risk
|

1

I

|

|

|

Share of wildfire vulnerable areas |
protected by fire barriers [ %

|

|

|

|

|

Share of ground cover materials
(excluding buildings’ plots) in vulner-

|
I

6.3 Fireproof ground
| able areas that are fire resistant

17 Climatic hazard: wind

Strategies to minimise the impact of

7.1 | Windproof urban form I wind I Score
| | |
S Gewemance
1 Urban Planning
CODE CRITERION INDICATOR UNIT
1.1 I Community irIvoIvemngt in urban I Pergentage of resicIents active in I Level
| planning activities | public urban planning |
)2 | Management and community inI/oIvement |
CODE CRITERION INDICATOR UNIT

Involvement of residents in commu- | Percentage of resident population

buildings floor area

I I
I I
J2.1 I nity affairs I above 16 years having an involve- I %
ment in community affairs
I I I
J3 Management and community involvement
CODE CRITERION INDICATOR UNIT
I I ) I
A Public buildings sustainability  Percentage of population exposed %
| . to wildfire risk |
_— - e — D D D DD - - - - - = - — — — - — - — — - - — — — — l— — — — — — — — —
0 ti ts f bli | Aggregated annual operating energy |
32 perating energy costs for public | cost per aggregated indoor useful | €/me/yr
| | |
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Defintion:
Complete list of the criteria which make up the Sustainable

s MED Cities SCTool are described below. The table also in-
° u S a I n a e cludes for each criterion, the information related to the name

of the indicator and the unit of measure.

Cities Tool

Main elements:

10 Issues
39 Categories
99 Criteria
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SCTool criteria list

‘

Use of land and biodiversity

=

Use of land

| |
A1.1 Population density i Population density in bullt-up areas | napitants per km?
1 (city area minus green and blue) |
| |
1 1

>

2 Green urban areas

Total amount of Green Urban Areas

[ [
I I

A2.1 ' Availability of green urban areas ' in the city’s boundaries divided by
: : the total area of the city

Total extension of green areas in the

I
A2 | Green areas in relation to the city 1 city divided by city’s total population
I population I

I

1
|
I
|
|
I
I
|
|
I
|
: : Percentage of inhabitants with ac- :
A23 | Green Area Accessibility | cessibility to green areas | %
| | |
| | |
I
I
|
|
I
|
|
|
I
|
|
|

Total length of green area bound-

] i
I I

A2.4 ' Distribution of Green Urban Areas ! aries (edges) divided by the city’s
| I urban area

I I

Share of natural green areas on total
A2.5 green areas

I I
I _ I
: Green zones and ecosystemic :
I services I
I I
I I

>

3 Biodiversity and ecosystems

I I
I - . I Share of natural areas that are
| Variation of the number of bird |
I I
I I

A3.1 species connected %
S A o e e e e e e e e e e e e e ]
l I' This indicator is the number of bird
A3.2 | Native biodiversity in built up area '
! I area (natural protected area exclud-
: : ed)

| 1 Amount of natural connected ar-

A33 I eas in the city divided by the total

areas

1
1
I
|
|
1
|
species that is listed in the urban ! n
1
[
|
|
I
|
| I amount of natural areas in the city |
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B1 Energy infrastructure

Number of people in the city with

1
I
| . .
B11 | Access to authorized electrical
|
|
|

I I
I I
I I
' | authorized electrical service divided | %

sérvice I by the total population of the city |
I I
I I

- - 7 - - - - - - - - - - - - === |- - - - - - - - - - - == - - - - - - - -
| ) o ) I Total sum of hours of interruption |

B12 | Electrical service interruptions I multiplied by the number of house- | hrs/household
I I holds impacted divided by the total |
| I' number of households |
I I I
B2 Energy consumptions

| Total final energy consumed by a
| city divided by the total population

I Final energy consumption

I

I | of the city
|

MWh/inhabitant/yr

I
I
I
I I
S i e I-—-—-—-—- - - - -
| Residential final thermal energy | Total consumption of final thermal
B22 | consumption | energy divided by the total number | MWh/inhabitant/yr
| | of city inhabitants |
- ____ I . o ______ - ___
I I Total electricity consumption of pub- |
I Public street lighting I lic street lighting divided by the total |
B2.3 1 I distance of streets where street- | kWh/km yr
| I lights are present |
I I I
I I I
B3 Renewable Energy

]

|

|

| L
831 | Final energy derived from renewable Share of renewable energies in final

|

|

|

|

I I
I I
I I
I I
I I %
sources | energy demand |
I I
I I
I I
e B T R I— = = = — - - - = = - — = = - - ==
I I I
I I I
I I I
Share of locally produced renewable
I I . : I
B3.2 | Renewable energy locally produced | energies of final energy demand | %
I I I
I I I
I I I
- - 1l ____-__ o L L L . ___ l— - - - — - - - _
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Water

‘

(@)
—_

Water infrastructure

Availability of a public municipal Total number of people with potable

[ [
[ [
(O Y water supply I water supply service divided by total %
[ [
[ [

city population

Number of people within the city
that are served by wastewater col-
lection divided by the city population

| |
I Access to wastewater collection | %
[ [

[ [

2 Water Consumption

:||:

I | Total amount of the city’s daily water |

21 Total water consumption | c.onsumptio.n divided by the total L/day/person
| | City population
— — — _t ______________ _I ________________________
I I Volume of water supplied minus the

Sufficiency of domestic water provi- | Volume of the water supplied for
2.3 sion I domestic uses divided by the overall
|
|

|

|

|

|

|

I | the total volume of water supplied |
|

|

|

domestic water demand |
|

C3 Effluents management

Total volume of city wastewater
collected for primary, secondary
and tertiary treatment in centralized
wastewater treatment facilities di-
vided by the total volume of waste-
water produced in the city

%

I
I
I

C3.1 ! Centralized wastewater treatment
I
I
I

Percentage of households with ac-
cess to basic sanitation facilities

Household sanitation
%

|

Solid Waste

D1 Solid waste collection infrastructure

I
I
: Percentage of population with regu-
: lar solid waste collection

I

I I
I I
I I

D1.1 1 Availability of solid waste collection I %
I I
I I

|
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D2 Solid waste management

I

| i _
Solid waste generation | Total amount of solid waste gener

|

|

of solid waste produced in the city

I
I
ated divided by the total city popu- ' tonnes/inhabitant/yr
lation :
U U - — — — — — — — —
I
Total amount of solid waste thatis |
I
D2.2 | %
I
I

| |
| |
I Solid waste recycling | recycled divided by the total amount
| |
I I
| |

|

Environmental quality

m

L Air quality

, ) Annual average fine particulate mat-
Fine particulate matter (PM2.5) con-

I I I
E11 | . I ter (PM2.5) concentration I pg/m?
| centration | |
I I I
- - - 1- - - - - - - - - - T T T -~ - - - - - - - - - - - - -~ - - - - - - - -
I I I
I I Annual average fine particulate mat- |
g12 | Particulate matter (PM10) concen- | ter (PM10) concentration | pg/md
| tration | |
I I I
_—— - - - D D D D - - - - - l . e D D - - - - - - - - - - - - - - =
I I I
: Nitrogen Dioxide concentration : Sum of daily concentrations for the :
E1.3 | (NO2) | whole year divided by 365 days | pg/ms3
I I I
U e e e e e e e e - - — e — — — — — — — -
: : Sum of daily concentrations for the :
E1.4 | Sulfur Dioxide concentration (502) , Whole year divided by 365 days | pg/m3
I I I
S I e o o e e o o - o - - - -
I I I
I I I
I I Sum of daily concentrations for the |
E15 | Ozone concentration (O3) I whole year divided by 365 days ! pg/m3
I I I
I I I
I I I

|
|
|
| Population exposed to noise pollu-

| tion divided by the total population

|
|
|

E2.1 | Noise pollution
I :
| | of the city

s e e e e e e e —
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E3

F1

CODE

|
|
[
F1.2
[
|

EMF exposure

Exposure to high frequency electro-
magnetic fields

Percentage of buildings exposed to
ELF magnetic fields

Performance of mobility services

CRITERION

Public transport network

Accessibility of public transportation
service

Usage of public transportation by
population

Green mobility

CRITERION

Shared vehicles

Electric-vehicle infrastructure
(charging stations)

Low-Carbon Emission Passenger
Vehicles

Percentage of mobile network an-
tenna sites in compliance with EMF
exposure guidelines

Percentage of buildings in the area
located not respecting the safety
distance from high voltage lines

INDICATOR

Length of public transport system
per 1000 population

Percentage of inhabitants that are
within 500 meters walking distance
of at public transportation service
stop running at least every 20 min-
utes during peak periods

Total annual number of public
transport trips originating in the city
divided by the total city population

INDICATOR

Number of shared vehicles per
1.000 inhabitants

Electric vehicle charging stations per
inhabitant

Percentage of low-carbon emission
passenger vehicles

Total length of bicycle paths and
lanes divided by the city’s total pop-
ulation

Number of shared bicycles per 1.000
inhabitants

Total number of low emission public
vehicles divided by total number of
public vehicle

UNIT

km/1000 inhabitants

%

trips/inhabitant

UNIT

n/1.000 inhabitants
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F3 Safety in mobility
CODE CRITERION
|
|
F3.1 | Pedestrian infrastructure
|

INDICATOR

Total area of pedestrian streets and
walkways divided by the total area
of streets and roads in the city

Percentage of roads’ length that has
dedicated sidewalks

Percentage of bicycle paths physical-
ly separated from traffic roads

UNIT

%

Traffic fatalities per 1.000 inhabi-
tants

|
F3.2 | Availability of sidewalks
|
| |
F3.3 | Safety of bicycle lines |
I I
| |
F3.4 Traffic fatalities |
| |
I I
F3.5 Private transportation services I

network

|

G1.1 | |
| |
U I
| |

Gl2 | Barrier-free accessibility in local |

I outdoor public areas I
e '
| |

G13 | Accessibility of public transport |
| |

|

|
|
Affordability of housing property |
|
|
-- - - -"-"-"-"—-"="="-"="-"="-"=-"=-"=-"=-” = |
| |
G2.2 Affordability of housing rental |
| |
—_—— - - - e = = = |
| |
G23 | Vacant residential units |
| |

S
| |

|

G2.4 | Informal settlements :
| |

S
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Number of taxi licenses divided by
1000th of the city's population

Total number of public buildings
accessible by disabled persons di-
vided by the total number of public
buildings

Percentage of accessible public
outdoor areas that are barrier-free
compared to the total public area

Percentage of public transport
vehicles that are accessible disabled
persons

Housing properties in the city that
are financially accessible to the low-
est quintile of area population

Percentage of the average salary of
the lowest quintile of the population
used for rental payments

Percentage of vacant residential
units

Area of informal settlements within
the city boundary divided by the city
area




Number of inhabitants who live near | % Percentage of the eligible population

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
R

I I e
. . . . 0
G31 | Basic service proximity I at least one basic service divided by | G55 : Voter participation that voted during the last municipal %
I I the total population of the city I | election
I \_ o |
| | . |
. Average share of the built-up area of 6 sy
G3.2 : Open space for public use : the city that is open space for public : %
S | o ___ _ _ _ _ _ _ _ _ _
I I . I
Total area of shores/beaches in . . Number of police officers per 1.000 ; ;
: : the city area that are accessible by : G6.1 Police service inhabitantsp p n/1.000 inhabitants
G33 |, Accessibility of shores/beaches ~ , Inhabitants divided by the total area % e e e e
: : of shores/beaches in the city's urban :
area i i i i
| | | G6.1 Fire service inhabitants n/1.000 inhabitants
I I I

Percentage of inhabitants living in a

Population living in disaster prone :
zone subject to natural hazards

| |
| |
| |
| I
I Number of firefighters per 1.000 I
| |
| I
| |
areas I I
| |

|
G4.1 : Primary enroliment rate Net primary enrollment rate
|

I I
I I
I I
I I
: : Number of city's female school- :
: : aged population enrolled at primary :
| , and secondary levels in publicand |
| | | private schools divided by the total
: rolled in schools , number of a city’s female school- : S
I I I
I I I
I I I
I I I
I I I
I I
I I
I I
I I

Average number of years that a
new-born is expected to live if
current mortality rates continue to

Female school-aged population en- apply

I I
I I
I I
I I
I I
G4.2 e o o e e e e e -~ e - —
aged population G72 | Physicians ' Number of physicians per 1.000 ' n/1000 inhabitant
: : inhabitants :
B - - - - - - - - - —-=-=-=-= - - - - - - - ==
G4.3 Secondary school enrollment Lower secondary completion rate % G73 | In-Patient Hospital Beds I Number of in-patient public hospital 1 n/1000 inhabitant
e e e I I beds per 1,000 inhabitants I
I I I
| ‘ . Population age 25-34 with tertiary
G4.4 | Tertiary education educational attainment

Percentage of local food supplied

G segalimcuson . .
| . |
| | area
|

Difference between average gross
hourly earnings of male and female
paid employees as a percentage of
average gross hourly earnings of
male paid employees

Total urban agricultural area used
for food production located within
city boundaries divided by one 1000
th of the city's total population

Gender pay gap

I

I

I

I

I

I

I
Percentage of households unable to
afford the most basic levels of en- I
ergy (more than 10% of the income |
spent on energy bills) |
I

I

I

I

I

I

Number of people living below the
national poverty line set at country
level divided by the total current
population of the city
_______________ Il — - - — - — — =
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I
I
|
|
I
|
|
I
G52 | Energy poverty of households
|
|
I
I
|
|
I
|




H1 Economic performance I Climate change mitigation

CODE CRITERION INDICATOR UNIT

| |
Total amount of greenhouse gases

| | |
| | . |
14 | Averageannual per-capitaincome of | 'iar\jveer:?sgﬁwF;ﬁre-fg?;'?aa:‘zgorrglzg\gii ! % : : (equivale(rj\t carbon cliio>:jide unitsf) : . ;Cbc,)zeq //
) l residents l - I - generated over a calendar year for inhabitant/yr
[ | that of the urban region as a whole | 1 Greenhouse gas emissions I all sectors, divided by the current :
e H - - - - == === ===== - - - —-=-=-=-- | I i i
I ; Sum of overnight visitor stays divid- ) N | city population |
H1.2 1 Economic contribution from tourism ;| ed by the area’s total population I stays/resident -0 T T e G T
[ activity [ [ . Potential CO2 sequestraion in the 5
| | | n2 | CO2 sequestration ' neighborhood per hectare | kg CO, eq /m
H2 Employment l l '
I | |
CODE CRITERION INDICATOR UNIT 12 Adaptation to the climatic action: heatwaves and increase of temperature
| | |
| , Total number of working-age prima-
| , ryresidents not in paid employment |
H2.1 | Unemployment rate | or self-employment, but available | % | | Mean Solar Reflectance Index of | SR
I , for work and seeking work divided 12.1 | Albedo | paved surfaces and roofs in the
I | by the total labour force | neighborhood
i |- - - - - - =- - = === - - - - - - - - - | | |
Total number of a city's unemployed 13 i i i ion: i
| |
o | Youth unemployment rate ' youth divided by the tity's youth : % Adaptation to the climatic action: pluvial flood
| | labour force |
R S . S I - - B
: : Total number of working age wom- : | | Percentage of weighted ground |
H23 Female employment . en in employment divided by the | % 13.3 Permeability of land permeability %
| , total female labour force | ' ' '
| | | : : : . :
H3 Innovation 14 Adaptation to the climatic action: fluvial and coastal flood

cope CRITERION INDICATOR uNIT [ComEr RN T INRIATOR T N
| | |

Percentage of population exposed

I I I
| | Proportion _of bu§Iness registrations 141 | Flood risk to flood risk I %
H3.1 New business registration rate per 10.000 inhabitants aged 16 and n | I
! " above |
I I I
H4 ICT infrastructure

o R S T [ R TR O N GToR  ON T

Percentage of households with fixed Share of buildings in the neighbor-

I
I

% I5.1 | Rainwater collection and storage
I
I

1000th of the area'’s total population

I I
| | | I I
H4.1 : Fixed Broadband SUbscriptionS | (ered) broadbandwv | I hood with a rainwater collection I
I I I from buildings for non-potable uses ! I
L e e e e e e e e e e — - e — e e e — — 1 syStem 1
| | | —_—_— - ] - e e e e - - == | — — — — - — — |l — — — — - — — —
| , Percentage of the city served by | . I I I
H4.2 Wireless Broadband Coverage . wireless broadband (3G, 4G, 5G) | % 52 ! Local vegetation I Share of landscape (green areas) I %
| | | ' I plated with local vegetation '
I I I
| | |
e T - - - - == === - - —-—-—---- 16 Adaptation to the climatic hazard: wildfire
| , Number of public WIFI hotspots in |
H4.3 | Availability of WIFI in Public Areas | the city per 1000 inhabitants , n/1.000 inhabitants _
| | | i i i
—_—_ - - - - - - - - - - = = - - - - - - - - - - - - - = - - - - l— - - - - — — - = | | |
: : To'gal pumper of mobilg phone sub- : 6.1 : Wildfire risk : Percentage of population exposed : %
H4.4 | Mobile phone subscriptions | scriptions in the area divided by one | n/1.000 inhabitants : , to wildfire risk |
| | | I I I
| | I I
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Governance

Community involvement in urban | Percentage of residents active in

1 planning activities | public urban planning

Level

X

| Percentage of resident population
above 16 years having an involve-
ment in community affairs

| Involvement of residents in commu-

J2.1 nity affairs

Percentage area of public buildings
with recognized sustainability certifi-
cations for ongoing operations

Aggregated annual operating energy

I
J3.1 : Public buildings sustainability %
I

I
J3.2 | Operating ertm)ergy costs for public cost per aggregated indoor useful
I uildings
e _____fleorarea_ _ _ _ _ _ _ _ _ _ __________
I ; ; 24| Total end use of energy in public
j3.3 1 Energy consumption of publicbuild: ) o< within a city divided by kWh/m?

| ings

total indoor useful area of these
buildings

h
S~
3
N
~
<
-

; ! Total number of elected city-level :

Women elected to city level office " 7 I
y positions held by women divided by %

the total number of elected city-level |

positions 1

I

|
a1
|
|
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6.SMC passport

Sustainable MED cities passport

74
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Definition:

The Passport template is a graphical visualisation of the main
information concerning the assessment and it includes two
different pages.

The first one contains general information as well as maps
and significant images, in order to better represent the fea-
tures of the analysis.

The second page of the Passport contains the list of the Key
Performance Indicators, together with their code, criterion,
unit of measure and value.

Observation:

The sustainability score produced by SMC rating system is
valid only for the specific geographical area, as it reflects the
local priorities and construction practice.

In order to be able to compare the sustainability perfor-
mance between buildings, neighborhoods or cities in the
different Mediterranean regions, it is necessary to use indica-
tors expressed in absolute values instead of scores.
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Name of the Pilot

Name:

...................................................

Country:
City:
MAP

Demography
Population L Inhab
Urban residential density ... Inhab/ha
Population working in the area  ........ Persons
Otherinfo

Building Stock

Number of buildings in the area  ....... number
Gross area of residential Buildings ............... m?
Gross area office buildings ... m?
Gross area of retail/ Commercial  ............... m?
buildings
Total gross area of all buildings  ............... m?
Total gross area of buildings ~ .............. m?

constructed before 1975

Average building density (total m2/ ....... number
land surface in m2)
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SMC Passport pilot

Short Description

IMAGE

Climate
Annual precipitation L mm
Solar irradiance on horizontal ... kWh/m?2y
Winter / summer design e °C
temperature
Heating degree days (base 18°C)  ....ccoceveuenne. HDD

Use of land and morphology
Percentage of consumed land area ........cccceuennee. %
Total lenght of urban streets with — ...................... km
sidewalks
Total lenght of bicycles lanes . m

Other relevant info
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SMC Key Performance Indicators (SCTool)

CODE CRITERIA
Availability of green urban areas
A2.1
Final energy consumption
B2.1 &Y P
Final energy derived from renew-
B3.1 able sources
Total water consumption
c2.1
Solid waste recyclin
D2.2 ying
Particulate matter (PM10) concen-
E1.2 tration
11 Public transport network
Bicycle network
F2.4
1 Greenhouse gas emissions
Permeability of land
13.1
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INDICATOR

Total amount of green urban areas
in the city's boundaries divided by the
total area of the city

Total final energy consumed by a city di-
vided by the total population of the city

Share of renewable energies in final
energy demand

Total amount of the city's daily water
consumption divided by the total city
population

Total amount of solid waste that is recy-
cled divided by the total amount of solid
waste produced in the city

Annual average fine particulate matter
(PM10) concentration

Length of public transport system per
1000 population

Total length of bicycle paths and lanes
divided by the city's total population

Total amount of greenhouse gases
(equivalent carbon dioxide units) gener-
ated over a calendar year for all sectors,
divided by the current city population

Percentage of weighted ground perme-
ability.

MWh/inhabi-
tant/yr

%

L/day/person

%

Hg/m?

km/1000 inhab-
itants

m/inhabitant

t O, /inhabi-
tant/yr

%
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Visualisation of the sustainability assessment results

3

EXCELLENT

FAIRLY GOOD 2

Score Weight

A Use of land and biodiversity 31 112% 034 )
B Energy 5 27% 1,35 )
| C Water 11 20% 022 )
D Solid Waste 2,2 2,7% 0,05
' E Environmental quality 32 105% 033 )
[ F Transportation and mobility 5 10% 0,5 )
G Social Aspects 5 44% 0,22 )
H Economy 1,1 2% 0,02 )
| Climate Change: mitigation and adaptation 24  8,6% 0,2
J Governance 42 36% 0,15 )
100% 3,38
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Sustainability Assessmet Results

The document summarises the scores achieved in each issue
of the assessment system, giving the final score of the
sustainability.

Scores are then illustrated using a tachometer with a gradu-
ated scale which goes from the -1 (negative performance) to
the 5 points (best performance).

The Certificate template is a graphic label which allows, in
a visual way, to understand the sustainability performance
obtained by the neighbourhood.
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CESBA MED - Sustainable MED Cities
https://cesba-med.interreg-med.eu/

In-Depth Report: Indicators for Sustainable Cities. Science for
Environment Policy. European Commission.
https://ec.europa.eu/environment/integration/research/new-
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