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What is different with the CPI framework

f N

a) A flexible monitoring framework

b) A framework that promotes integration

c) An innovative tool based on spatial analysis
d) A multi-scale decision-making tool
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MEASUREMENT OF CITY PROSPERITY
Methodology and Metadata
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3. METADATA

ICONS DESCRIPTION

Scope:

Basic CPI
Extended CPI
Methodology CPI

Index number Index logo

Index code

Index name




01.Housing m Impn:n.-:d Shafier ..

02 .5ocial 01 _Phys
Infrastruciure

Infrasfructure and - i B

Development

04. Urban 01 Use Of Public Tansport .
Mobility 02 Averoge Daily Travel Time (Fversed). .o

Connectivity

01.Economic 01.Gini Coefficient (reversed)
CPHM ECIL.III]I’ 02 Poverty Role {reversed)

" 02. Sﬂcml 01.5lum Houssholds (reversed).....
02.¥Youth Unemployment (reversed) ..

S I 01 .Equitable Secondary School Enrciment
Inc.lusmn 02 Women in Locol Government............

Equity and Social
Inclusion 04, Urban 01.Land Use
Diversity

01 Life Expecioncy at Birth...
02 UnderFive Moriality Role trEl.'Bra-:!}

02. Education 01 Litenscy R
02 Mean Years of 5

Quality of Life

I:H Sﬂ'f I'y' {]nd 01 Homicide Role (reversed)




I'II..ElI. Se
03.04.02

Ac::p

Accessibility of Opan
Public Areas - Metadata

Indicator

Rationale

212

Accesshility of Open Public Areas

Extended CH

This ndicator provides information about the open public areas in a ity
has and whether this amount is sufficient for its population. Additionalky, this
indicator considers the accessibility of open public areas and the dstnbu-
tion of the total aea across the city. In most countries, the concept of an
open public area is related to green areas (where green areas are defined
as public and prvate areas that have flora such as plants, trees and grass).
Mevertheless, the two prncipal roles of an open public area are to provide
a space for healthy social nteraction space and mmprove air quality (WHO,
2012

Indraduals residing in towns and cibes should have access o natural green
spaces or open publc spaces less than 300 meters from home (Matural
England; s=e also The Wildiie Trust & Matural England, 2009; Hamison e
al., 1995; Barker, 1097; Handley et al., 2003; Wray ot a., 200&; [1])

A prosperous city has enough open public area for s esdents, which is
property distnbuted and easy to acoess.

The percentage of the urban area located less than 300 meters away from
an open publc space.

Methodology

An open area is concept is re
dellin (2013), Sandalack & Ala
[], open public spaces nclud
- Parks: open spaces nsde :
and contact with nature. Their
portion of green area.

- Civic parks: open spaces o
open area, which was lafer tr
They are charactensad by cor
are good place for cultural eve
- Sguares: open spaces creaf
area. s man charactenstcs
elements and interaction amor
usually publc spaces that are
tonal development, or cultural |
- Recreational green amas: ni
mental preservation. All recreat
ity and must be bnked to ubar
and passive recreation.

- Facility public areas: open m
are part of city facilities (define
l.e., public Foranes, stadium, p
the following charactenstics:
both actve and passive recres

et JE

Methodology A

Accassibility of opan public ar




Guidelines prepare clear standardization
techniques

e Not required

e Simple reversal 4 I
e Classic direct standardization Each indicator of the

e Classic reversal standardization CPI has a specific way

e Standardization with the Eles Sk R

minimum target N /

e Standardization with the
ultimate goal

¢ Standardization with single
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Example:

* The poverty rate, which is
measured in percent.

:100- X |« The variable moves from 0 to 100.

* The relationship with the CPlI is
reversed (a rise in the poverty rate
will generate a decrease in the level
of prosperity of the city).
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~ Example:

* Higher values are worst

* CO, emissions (measured in metric
tons of CO2 per capita)

- WB (2008-2010)

X(S) :100§- X - Mm(X) C * Minimum 0.01
e Max(X)- Min(X)g e Maximum 44.20

e Acity with 1.44 metric tons would have a
standardized value of:

1.44 fonedalas mefricas—0.01 fonedalas mefricas ]—96 -6

X = 1{:{:[1—
44 .20 tonedal as netricas—0.01 tonedalas mefricas
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/Example:

* Number of intersection per square

10 si X <0 kilometer
X<S>:'I'lloo§-‘X'X*3 si0fx<x | * UN-Habitat (2014) recommends 100
I e a
i sg. km
1100 si X3 X d
. e A city with 50 intersections would
) have a standardized value of:
of 7 % —100| . |30int/ k7 —100int/ ker? || _
= | 100int/ kT
el P L ONU@HABITAT
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e PM10 concentration (measured in
micrograms per cubic meter).

N o (2013) has set a target value
recommended maximum = 40.

e To exceed a certain threshold value
decreases (40=100)

= 54.63, its normalized

Example:
}_0 si X32X
M *® ) 0
X(S)=:'1OO<;1- X- X7
roe
1100 si XEX"
120 -
100
\H\'-\.
80 S . .
o g * Acity with
\-\' [
] N value is:
4 .
"‘x\\\-
D T T
L i ‘
:u:;‘:*[’1 'ru..Jl\_J ;e =-J|ﬁ,|-'.-.l..l'-i oo 1 'I'i}c"*g-{:- o \\“Jr“.é-ﬂ:’ff.

}((5}:10“[1_\54.63 ug/ i — 40 pgfn?D 6343

40 ug/ m
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Examples:
e Residential densities
10 _siX£0 0 X32X1e \Women in Local Government
1 e - *|0 .
X(”=_i10031- XXf - s 0<X<2X (measured as a % target value)
1100 i X=X ~J e Mossuz-Lavau (2005) = 50%
@ * In a city with 31.22% of women in
N PR government, the standardized value
f'-/’-’ \\"x .
o) Py L would be:
- //. Mﬁ“\,
31.32%—50%
N T— ~, X =100]1- T —62.64
: ' 50%
)
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Construction of a scheme of WEIGHTS

Once the variables have been
standardized, there is a need
to define a to
add the information on these
variables in a new variable.

Need to define a weighting
scheme for dimensions, sub-
dimensions and variables.

i

5 _1J.
1
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ONU@HABITAT

L...POR UN MEJOR FUTURO URBANO



Construction of a scheme of WEIGHTS

[ N
a) The dimensions have an equal weight in the indicator.
\_ J
4 N
b) The sub-dimensions have equal weight within its
dimension.
\. J
é N
c) The variables have equal weight within its sub-
dimension
\_ y,
i
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Construction of a scheme of WEIGHTS

EQUITY AND
SOCIAL INCLUSION
DIMENSION

1/6

ECOMONIC EQUITY e
SUBDIMENSION

1/3

SOCIAL INCLUSION s

SUBDIMENSION

1/3

GENDER

INCLUSION —

SUBDIMENSION

\

1/3

GINI COEFFICIENT

1/2

POVERTY RATE

1/2

SLUM HOUSEHOLD

1/2

YOUTH
UNEMPLOYMENT

1/2

EQUITABLE
SECONDARY SCHOOL

ENROLMENT
1

WEIGHT
WITHIN
THE CPI

1/36

1/36

1/36

1/36

1/18
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CITY PRODUCT

PURCHASING PARITY POWER (PPP)

Per Capita Per Capita PPP conversion factor, GDP (LCU
Country er international $)
GDP (Nominal) GDP (PPP) p
United States 47,100 47,400 Purchasing power parity
conversion factor is the number of
Germany 40,500 35,900 units of a country's currency
: required to buy the same amounts
United Kingdom 36,200 35,100 of goods and services in the
domestic market as U.S. dollar
2apan oo hetl would buy in the United States.
Mexico 8,900 13,800
Brazil 10,100 10,900 This conversion factor is for GDP.
Source of Data:
China 4,300 7,400 http://data.worldbank.org/indicato
India 1'200 3'400 F/PA.N US.PPP

i L


http://data.worldbank.org/indicator/PA.NUS.PPP
http://data.worldbank.org/indicator/PA.NUS.PPP

GINI COEFFICIENT

MEASURING INCOME INEQUALITY

Ideal and Actual Income Equality, by Household Quintiles, in 2008
100 :
Gini Coefficient: » ;
80 :
Actual: 0.4272 /
Ideal : 0.0000 /
o /
40 /
26.7
20 20
2.1

.

=~ Actual Cumulative Household Income ~#~Theoretical Cumulative Income if All Incomes were Equal

™

Percent of Total Household Income

20 40 60 80 100
Cumulative Percent of Total Households

UN@HABITAT

FOR A SETTER URBAN FUTURE



AVERAGE BROADBAND SPEED

MAKING USE OF BIG —REAL TIME- DATA

L = c explorer.netindex.com/n [

OONLA SPMHEDTEST PINGTEST NETINDE X

Eyrgyzstan =
OOLA ner noex EXPLORER ! Search Q

M. Korea

Tajikistan | { ,_

OBAL INDEX JuLY 2015

_ Vo 24 24 '
A

GUALITY

o /... NEW DELHI| G &5 NEW DELHI RANKINGS

+VIEW DETANLED RANKINGS

Mbps
P TOP ISP'S Mbps
Hathway Cable an... 10.78
| Reliance Communil.. 10.41

0 46th of 308 Cities Tata Communicatl.. 10.35
83 BE Vodafone Spain 7.96
VALLUE Digital Entertainm... 7.

0 E EE Hathway Cable Int... 6.95

Vodafone India 6.76
v R Citycom Networks... 6.73
BE Taiwan EBharti Airtel Limited 6.2

Eharti Broadband 6.1

Hang Kong
P Myanmar

Laos g

=

a

Thailand i _“nﬂ:“‘lll
Cambodia [1 HEATKEY imamm)

Vietnam Phulippines

FeedBack
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An innovative tool spatial analysis :

P -/—\~ )

SPATIAL
INDICATORS
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WHAT IS A PUBLIC SPACE?

“Public spaces are all places publicly owned or of public use,
accessible and enjoyable by all for free and without a profit motive”
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RETURN TO GOOGLE MAPS
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o 1)

XX

It looks like PAC-MAN
can't play here

I'm feeling lucky

RETURN TO GOOGLE MAPS
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Water and sanitation provision is related to.
Land allocated to street and to street

W density’ i
c"\

Bl



© Regina Orvananos

Required conditions for Public Transport

===
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Land allocated to street (LAS) in cities,
Europe, North America & Oceania

35.0 |

25.0 01+ & 1 1 1

15.0 - City core

B Sub-urban areas

Percentage of Land allocated to street

Cities

Disconnected, fragmented suburbs adjacent to well-connected city cores



A KEY COMPONENT OF
SUSTAINABLE
DEVELOPMENT
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Saudi Arabia CPI — Jeddah

(Patterns at intra-city level)

Atomistic areas

Land allocated to
streets

Street density

Intersection
Density

25.99

46.4
925

Residential areas

Land allocated to
streets

Street density

Intersection
Density

34

19
130

Informal areas

Land allocatedto 33
streets

Street density 21
Intersection 151
Density



CPI

STREET CONNECTIVITY AND
SPATIAL INDICATORS

=|I L1l [ I | I | I | | I|=

i = Land Allocated to Streets: 30%
N —| Street Density: 20 km /km2
= = Intersection Density: 100 / km2
L _| Average street width: 15 m
i i Street-to-street distance: 100 m
i i Distance between intersection: 85 m




CPI

STREET CONNECTIVITY AND
SPATIAL INDICATORS

HEE
....... Land Allocated to Streets: 22.5%
.... Street Density: 25.75 km /km2
Intersection Density: 243 | km2
11 4
HER
..... Average street width: 9.1m
Street-to-street distance: 80.8 m

Distance between intersection: 71.7 m




CPI

STREET CONNECTIVITY AND
SPATIAL INDICATORS

Land Allocated to Streets: 23 %
Street Density: 17 km /km2
Intersection Density: 72 [ km2
Average street width: 17.9m
Street-to-street distance: 149.5m
Average block size: 131.6 m



CPI

STREET CONNECTIVITY AND
SPATIAL INDICATORS

All city B

Relgtonship bohwean street density and iNtErsecton density.
Cities of Saudi arabia

> i = DETE
g . :;:r..h:-mﬂ“f
% o
£ E™ e
[ - h
F=1F"u | O Jeddsn I'W
8;,,m1nn
U)-EE o O Al-snz=
= O Tobuk
gEEED ) Cemma
BEE e
E ah
5
g w =
20
0
B 5 0 n - 1 F B ) 1o 18

Street density swestdensity
llength of strest nebwork par km?)



SD:ID ratio

Measures the skewness of the urban pattern
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CPI

CLASIFICATION OF CITIES:




CPI

CLASIFICATION OF CITIES:
CLIMATIC CONDITIONS

Street B




CPI

CLASIFICATION OF CITIES:
URBAN BOUNDARIES

United States
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CPI

CLASIFICATION OF CITIES:
URBAN TOPOGRAPHY




Street Connectivity — The Form of the City - SA

City

Riyadh
Makkah
Jeddah

Taif

Medina
Tabuk
Khamis Mushait
Najran

Jizan (Jazan)
Ha'il (Haiel)
Arar (Araar)
Al Bahah
Sakaka

Land / streets

27.87
23.12
22.83
22.65
27.19
26.65
20.98
15
22.72
24.49
29.27
13.98
21.43

Street density

15.21
14.98
14.08
16.7
15.85
14.21
15.45
10.06
13.71
14.75
16.03
10.34
12.57

Intersection D

109.6
111.11
125.71
146.13
153.83

86.67
123.04

53.21
105.45
110.91
115.42

59.35

90.67



LAS:SD ratio

Measures the scale of the urban grain

1.90
1.70
1.50 &
1.30 . : .

¢ 45 v

'L " 3 “‘i\'..
1.10 B 45 = D Bk« Vakirgtod
Medellin / Riyadh

0.90 AT ’ "'
0.70

~) Colombian Cities

—©— Saudi Arabian Cities
—©— Latin American Cities



CPI

STREET CONNECTIVITY AND
SPATIAL INDICATORS

Spatial capital

-

L

Land occupied by high density built-up

(Density an/l':lionnectivity} ANI00%
o
© S High
Traditional Service spatial capital
cities— cities ©
o]
(o] fo) fo) 150
SN e o O Intersection density
- ~ Socioeconomic (o] (Number of intersections per
~ - performance o
(GDP and Gini index)
@ AL-Bahah o
_ Low
Developing Resource spatial capital 3
cities cities 4
o \// 45%




'mrm ﬂ‘ r!| ' lnm IDENTIFYING THRESHOLDS

I

Poverty Rate

y = 132.97x0-1243

R2=0.3411
250.00
O
® O

. O
5 o %
g
£ o
£
O
r T T T 50.00 T T T 1
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00

Poverty Rate



W ) [ ] w Gini Coefficient
e ™ ™ Land Allocated to Street -0.028
IDENTIFYING FACTORS
wﬂ‘w w WITH LARGER N Land Allocated to Street
INFLUENCE g 0 ‘o
g 200 - - 0=" ’:’
% 15.0 e * L
E 10.0
§ 5.0
0.0 -
0.300 0.350 0.400 0.450 0.500 0.550 0.600
Gini Coefficient
Gini Coefficient
Intersection Density 0.405
Intersection Density
300.0
250.0 >
E 200.0 *®
% 150.0 ’/.:%;”":_’
£ 1000 L %
£ .
50.0
0.0 -
0.300 0.350 0.400 0.450 0.500 0.550 0.600
Gini Coefficient
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Mass Housing Projects -16 % 15 % 82 %

Informal Areas -34 % 34 % 130 %
Industrial Areas -31 % -40 % -38 %




SD:ID ratio

Urban Pattern Quadrants

300 - Atomistic pattern
®

Typologies in
. Colombian cities:

©® Average All Regions
® Colombian Average

Historic Center

o o °. p @ Consolidated Areas
e O ° o
® . L e @ Mass Housing
[ ]
10 P . 30 © Informal Areas
° . o ° @ Industrial
Y ([
o %0 o b B UN-Habitat
|
° [ ]
([
® °°
«  Industrial pattern,, | Theoretical grid
pattern
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City Prosperity Initiative
Regina Orvafianos Murguia

Regina.orvananos@unhabitat.org



Accessibility to Public Space
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1. Green Area per
Capita
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2. Accessibility to
Open Public Space

* % urban AREA within
400m from open
public space

% urban AREA within
1000m from major
open public space
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Accessibility to Public Space UN@HABITAT

1. Green Area per
Capita

s .4 2. Accessibility to
» +f ‘ Open Public Space

| % /%=« %urban AREA within
) . | % . % 400m from open
AW AR T T vl public space

g "« % urban AREA within
=, 1000m from major

- Open Public Space ) o & o
e open public space

oy . ' aa Guayaquil,

Eguador b

Legend

Road

I I Urban boundary

Urban boundary= 227 76 km2




Accessibility to Public Space N UN@HABITAT
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* % urban AREA within
400m from open
public space

* % urban AREA within
1000m from major
open public space



