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(Image Opposite)

London, UK

Introduction

The City Resilience Index (CRI) Online Tool provides a user-friendly 
platform for cities around the world to engage with the CRI. Upon registering, 
users follow a series of simple processes to complete the resilience assessment 
using a range of city data.   

This Measurement Guide accompanies the Online Tool, providing a detailed 
overview of the qualitative and quantitative questions that constitute the basis 
of measurement of the CRI. It accompanies the beta version of the CRI online 
tool.

This Measurement Guide is structured according to the following sections, 
which represent the four key dimensions of the City Resilience Framework 
and Index:

•	 Health and wellbeing

•	 Economy and society

•	 Infrastructure and ecosystems

•	 Leadership and strategy

What is City Resilience Index?

Urban populations are facing an increasingly diverse range of natural 
and man-made pressures – including rapid urbanisation, climate change, 
terrorism, and increasing vulnerability to natural hazards. Many of these 
pressures are complex, interrelated and difficult to predict with any great 
accuracy into the future. In order to build resilience, cities must learn to adapt 
and thrive while managing uncertainty.

The City Resilience Index (CRI) is being developed by Arup with support 
from The Rockefeller Foundation. It builds on extensive research undertaken 
by Arup to establish an accessible, evidence-based definition of urban 
resilience, which culminated in the publication of the City Resilience 
Framework (CRF) in April 2014. The Framework is structured around four 
dimensions and 12 goals that are critical for the resilience of our cities.

The CRI provides cities with a means to assess and monitor their present day 
resilience, alongside progress towards a more resilient future. The assessment 
can assist cities in developing a deeper understanding of the systems, 
processes and functions that shape their resilience profile. Findings will 
empower cities to better identify appropriate actions to strengthen resilience, 
while allowing them to measure progress over time.

Read more at: www.arup.com/CRI
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Structure of the City Resilience Index

4 Dimensions

 Our research suggests that resilience of a city relates to four key dimensions:

•	 Health and well-being, ensuring the health and wellbeing of everyone 	
	 living and working in the city;

•	 Economy and society, the social and financial systems that enable urban 	
	 populations to live peacefully, and act collectively;

•	 Infrastructure and environment, man-made and natural systems that 	
	 provide critical services, protect and connect urban citizens; and

•	 Leadership and strategy, the need for informed, inclusive, integrated and 	
	 iterative decision making in our cities. 

12 Goals

Underpinning these four dimensions, there are 12 goals that each and every 
city should strive towards in order to achieve resilience.  Our research tells us 
that universally these are what matters most when a city faces a wide range of 
chronic problems or a sudden catastrophe.  However, it is recognised within 
the framework that the relative importance of each goal and how they are 
realised will be unique for every city.

52 Indicators

Research to develop the City Resilience Framework and Index has identified 
52 indicators.  The indicators add further definition to the 12 goals and 
identify the critical factors that contribute towards the resilience of urban 
systems.  The indicators also integrate the seven qualities of resilient systems 
(e.g. robust, inclusive, flexible) that Arup’s empirical research has identified as 
of vital importance.
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This dimension relates to people – the health and well-being of everyone 
living and working in the city. This dimension considers to what extent the 
city enables everyone to meet their basic needs (food, water, and shelter), 
particularly in times of crisis. It considers how well the city supports diverse 
livelihood opportunities, including access to business investment and social 
welfare. Finally, it considers if a city is able to safeguard the health of its 
population through its normal and emergency healthcare provisions.

Structure: 

This dimension of the City Resilience Index comprises three Goals, as 
follows:

1.	 Minimal human vulnerability 

2.	 Diverse livelihood and employment

3.	 Effective safeguards to human life and health

Health and wellbeing

(Image Opposite)

Can Tho, Vietnam
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Goal 1. Minimal Human Vulnerability 

Description: This relates to the extent to which everyone’s basic needs are 
met. 

Rationale: Resilient cities are able to provide the basic physiological needs of 
the population, including adequate provision of food, water, sanitation, energy 
and shelter. Minimising human vulnerabilities involves providing a standard 
of living that goes beyond mere survival. Evidence from cities suggests that 
the affordability of these services, particularly for vulnerable groups, is also 
critical to ensuring the whole population has daily access, including during 
times of disruption. Chronic failure to provide these services can cause strain 
on other aspects of the city’s functioning, including environmental pressures, 
economic stagnation, and social unrest. A basic level of wellbeing also allows 
people to deal with unforeseen circumstances such as shock events. 

Focus: The focus of this Goal is on providing an adequate and dependable 
supply of essential services to a city’s whole population every day, including 
during times of disruption, to ensure everyone’s basic needs are met. Specific 
indicators that underpin this Goal area include: safe and accessible housing, 
energy supply, inclusive access to safe drinking water, effective sanitation, 
and sufficient and affordable food supply. 

Structure: This Goal comprises five indicators, as follows:

	 1.1 	Safe and accessible housing

	 1.2 	Adequate energy supply

	 1.3 	Inclusive access to safe drinking water

	 1.4 	Effective sanitation

	 1.5 	Sufficient food supply
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Indicator 1.1.: Safe and affordable housing
Goal: 	

Safe housing that is affordable for all city residents.

Rationale: 	

Safe, adequate housing provides the shelter and security that are essential 
for the health and well-being of city residents, both daily and during times of 
shock or stress. Inadequate housing can lead to long-term social, economic 
and environmental challenges from the individual level to city level, and 
exacerbate risks to life and health during and after a shock. Inadequate 
housing is more likely fail during certain shock events and the subsequent 
loss of shelter can significantly impact on the ability of affected individuals, 
and the broader community, to recover. 

Focus: 	

This indicator looks at the affordability of safe housing for all city residents. 
Issues associated with government control over housing, such as planning, 
zoning, codes and standards for housing are covered elsewhere in the CRI, in 
particular by Goals 7 and 12.

Qualities:  

	 •	 Inclusive

	 •	 Robust

Qualitative questions:

1.1.2. To what extent does the city have an adequate supply of safe and affordable 
housing?

1.1.2. To what extent is the city's housing stock safe to live in?

1.1.3. To what extent are there mechanisms in place for effective planning for emergency 
shelter and temporary housing?



Research Report Volume 6 Measurement Guide 8

Indicator 1.1.: R
eference tables

T
h

e
 R

o
c
k
e

fe
lle

r F
o

u
n

d
a

tio
n
 

C
ity

 R
e

s
ilie

n
c
e

 In
d

e
x

M
e

a
s
u

re
m

e
n

t G
u

id
e

 

   | Is
s
u

e
 | 1

4
 D

e
c
e

m
b

e
r 2

0
1

5
  

\\G
L
O

B
A

L
\L

O
N

D
O

N
\T

R
A

N
S

F
E

R
\IN

T
E

R
N

A
T

IO
N

A
L
 D

E
V

E
L
O

P
M

E
N

T
\J

O
S

E
\1

6
0
3

1
4
 - V

O
L
 6

\1
5
1

2
1

4
_
C

R
I-2

_
M

E
A

S
U

R
E

M
E

N
T

 G
U

ID
E

.D
O

C
X

 

P
a

g
e

 6
 In

d
ica

to
r 1

.1
. R

eferen
ce ta

b
les 

      

1
.1

.1
: T

o
 w

h
a
t ex

ten
t d

o
es th

e city
 h

a
v

e a
n

 a
d

eq
u

a
te su

p
p

ly
 o

f sa
fe a

n
d

 a
ffo

rd
a

b
le h

o
u

sin
g

?
 

B
a

sis o
f 

M
ea

su
re

m
e
n

t 

B
est C

a
se S

cen
a

rio
 (S

co
re =

 5
) 

W
o

rst C
a

se S
cen

a
rio

 (S
co

re =
 1

) 

T
h
e city

's su
p

p
ly

 o
f a

ffo
rd

ab
le h

o
u
sin

g
 is ab

le to
 m

eet d
e
m

a
n
d

. T
h
is h

o
u
sin

g
 

m
eets th

e req
u
ire

m
en

ts o
f resid

en
ts (in

 term
s o

f sp
ace an

d
 q

u
ality

). T
h
ere is an

 

effec
tiv

e fu
n
d

in
g
 m

o
d

el to
 p

ro
v
id

e safe h
o

u
sin

g
 to

 th
e p

o
o

r. T
h
ere are in

cen
tiv

e
s 

an
d

 affo
rd

ab
le fin

a
n
cin

g
 m

ech
an

ism
s a

v
ailab

le w
ith

in
 th

e city
 to

 h
elp

 u
p

g
rad

e th
e 

stan
d

ard
 o

f ex
istin

g
 h

o
u

sin
g
 sto

ck
 so

 th
at it is b

etter ab
le to

 co
p

e w
ith

 p
red

icted
 

stresse
s an

d
 h

azard
s. L

an
d

 a
n

d
 p

ro
p

erty
 rig

h
ts an

d
 ren

tal re
g
u
la

tio
n
 p

ro
v
id

e city
 

resid
en

ts w
ith

 secu
rity

. P
ro

g
ram

m
es e

x
ist to

 le
g
itim

ise in
fo

rm
al settle

m
e
n
ts, in

 

su
p

p
o

rt o
f so

m
e o

f th
e city

's p
o

o
rest citizen

s. 

T
h
ere is an

 acu
te sh

o
rtag

e o
f a

ffo
rd

ab
le h

o
u
sin

g
 in

 th
e city

. P
eo

p
le lack

 secu
rity

 

o
f ten

u
re an

d
 p

ro
p

erty
 rig

h
ts a

re n
o

t accep
tab

le. T
h
ere are larg

e p
arts o

f th
e city

 

w
h

ere in
fo

rm
al (u

n
p

la
n
n
ed

) settle
m

e
n
ts h

a
v
e estab

lish
ed

 u
n

su
itab

le to
 liv

e in
. 

Q
u

a
n

tita
tiv

e 

m
etric

s 

P
referred

 m
etric

 
M

etric D
efin

itio
n

 

N
u

m
b

er o
f h

o
m

ele
ss p

eo
p

le p
er 1

0
0
,0

0
0

 p
o
p

u
latio

n
 

(IS
O

 3
7

1
2
0

) 

 

T
h
e fo

llo
w

in
g
 d

e
fin

itio
n
 is u

sed
 b

y
 th

e U
n
ited

 N
atio

n
s to

 d
efin

e h
o

m
elessn

e
ss.  

A
b

so
lu

te H
o

m
e
lessn

e
ss refers to

 th
o

se w
ith

o
u
t an

y
 p

h
y
sical sh

elter. T
h
is w

o
u
ld

 

in
clu

d
e th

o
se w

h
o

 are liv
in

g
 ro

u
g

h
 (i.e. o

u
tsid

e, in
 p

ark
s o

r o
n
 th

e b
each

, in
 

d
o

o
rw

a
y
s, in

 p
ark

ed
 v

eh
ic

les, o
r p

ark
in

g
 g

ara
g
es), as w

ell a
s th

o
se in

 e
m

erg
e
n
c
y
 

sh
elters o

r in
 tran

sitio
n
 h

o
u
se

s, fo
r ex

a
m

p
le w

o
m

e
n
 fleein

g
 a

b
u
se.  

S
u

p
p

le
m

en
ta

ry
 M

etrics 

• 
N

u
m

b
er o

f h
o

u
seh

o
ld

s liv
in

g
 in

 in
fo

rm
al settle

m
e
n
ts in

 th
e w

id
er m

e
tro

 area (1
st p

art =
 U

N
S

D
N

, 2
0

1
5

, IS
O

 3
7

1
2
0

, 2
0

1
4

, 2
n
d

 p
art =

 G
H

I) 

• 
P

ercen
tag

e o
f h

o
u
se

h
o

ld
 in

co
m

e sp
en

t o
n
 h

o
u
sin

g
 (m

o
rtg

a
g

e o
r ren

t?) b
y
 th

e p
o

o
rest 2

0
 p

ercen
t o

f th
e p

o
p

u
latio

n
 (A

d
ap

ted
 fro

m
 th

e U
n
iv

ersity
 o

f B
u

ffalo
 

R
eg

io
n
al In

stitu
te) 

• 
P

ercen
tag

e o
f p

o
p

u
latio

n
 w

ith
 secu

re rig
h
ts to

 la
n
d

?
 (M

o
d

ified
 IS

O
 3

7
1
2

0
) 

• 
A

v
erag

e F
lo

o
r area p

er p
erso

n
 (U

N
 P

o
p

u
latio

n
 D

iv
isio

n
) 



The Rockefeller Foundation | Arup 9

T
h

e
 R

o
c
k
e

fe
lle

r 
F

o
u

n
d

a
ti
o

n
 

C
it
y
 R

e
s
ili

e
n

c
e

 I
n

d
e

x
M

e
a

s
u

re
m

e
n

t 
G

u
id

e
 

   
| 
Is

s
u

e
 |
 1

4
 D

e
c
e

m
b

e
r 

2
0

1
5

  

\\
G

L
O

B
A

L
\L

O
N

D
O

N
\T

R
A

N
S

F
E

R
\I
N

T
E

R
N

A
T

IO
N

A
L
 D

E
V

E
L
O

P
M

E
N

T
\J

O
S

E
\1

6
0
3

1
4
 -

 V
O

L
 6

\1
5
1

2
1

4
_
C

R
I-

2
_

M
E

A
S

U
R

E
M

E
N

T
 G

U
ID

E
.D

O
C

X
 

P
a

g
e

 7
      

1
.1

.2
: 

T
o

 w
h

a
t 

ex
te

n
t 

is
 t

h
e 

ci
ty

's
 h

o
u

si
n

g
 s

to
c
k

 s
a

fe
 t

o
 l

iv
e 

in
?

 

B
a

si
s 

o
f 

M
ea

su
re

m
e
n

t 

B
es

t 
C

a
se

 S
ce

n
a

ri
o

 (
S

co
re

 =
 5

) 
W

o
rs

t 
C

a
se

 S
ce

n
a

ri
o

 (
S

co
re

 =
 1

) 

T
h
e 

ci
ty

's
 h

o
u
si

n
g
 s

to
ck

 i
s 

co
n

tr
o

ll
ed

 b
y
 w

el
l-

d
es

ig
n
ed

 a
n
d

 e
n
fo

rc
ed

 c
o

d
es

, 

st
an

d
ar

d
s 

an
d

 r
eg

u
la

ti
o

n
s.

 R
e
si

d
en

ti
al

 d
ev

el
o

p
m

e
n
t 

in
 d

is
as

te
r-

p
ro

n
e 

ar
ea

s 
h
as

 

b
ee

n
 a

v
o

id
ed

 a
n
d

 t
h
e 

ci
ty

's
 r

es
id

en
ti

al
 n

e
ig

h
b

o
u
rh

o
o

d
s 

ar
e 

lo
ca

te
d

 i
n
 a

re
as

 w
h
er

e 

ex
p

o
su

re
 t

o
 h

az
ar

d
s 

is
 l

o
w

. 
In

fo
rm

at
io

n
 /

 t
ra

in
in

g
 /

 s
u
p

p
o

rt
 i

s 
p

ro
v
id

ed
 t

o
 o

w
n
er

s 

an
d

 r
en

te
rs

 g
iv

in
g
 a

d
v
ic

e 
o

n
 c

o
n
st

ru
ct

io
n
 a

n
d

 r
ep

ai
rs

, 
in

cl
u
d

in
g
 t

h
in

g
s 

to
 c

h
ec

k
 

an
d

 s
ig

n
s 

o
f 

d
a
m

a
g
e,

 d
u
e 

to
 s

h
o

ck
 e

v
e
n
ts

 o
r 

lo
n
g
er

 t
er

m
 s

tr
u
ct

u
ra

l 
st

re
ss

e
s.

 

In
fo

rm
a
ti

o
n
 i

s 
co

n
ti

n
u
al

ly
 r

e
v
ie

w
ed

, 
u
p

d
at

ed
 a

n
d

 i
n
co

rp
o

ra
te

d
 i

n
to

 c
it

y
 h

o
u
si

n
g
. 

T
h
er

e 
is

 a
 l

ac
k
 o

f 
h
o

u
si

n
g
 s

ta
n

d
ar

d
s 

an
d

 r
eg

u
la

ti
o

n
. 

S
p

ec
if

ic
 b

u
il

d
in

g
 c

o
d

es
 d

o
 

n
o

t 
ex

is
t 

an
d

 c
o

n
st

ru
ct

io
n
 /

 u
p

g
ra

d
e 

ad
v
ic

e 
to

 o
w

n
er

s 
an

d
 r

en
te

rs
 i

s 
n
o

n
-e

x
is

te
n
t.

 

S
o

m
e 

d
is

as
te

r-
p

ro
n
e 

ar
ea

s 
w

it
h
in

 t
h
e 

ci
ty

 h
a
v
e 

a 
h

ig
h
 r

es
id

e
n
ti

al
 p

o
p

u
la

ti
o

n
. 

T
h
er

e 
ar

e 
la

rg
e 

p
ar

ts
 o

f 
th

e 
ci

ty
 w

h
er

e 
a 

si
g

n
if

ic
an

t 
p

ro
p

o
rt

io
n
 o

f 
re

si
d

en
ti

a
l 

d
w

el
li

n
g
s 

ar
e 

li
k
e
ly

 t
o

 b
e 

p
o

o
rl

y
 c

o
n
st

ru
ct

ed
. 

T
en

u
re

 o
f 

la
n
d

 i
n
 m

a
n

y
 p

ar
ts

 o
f 

th
e 

ci
ty

 i
s 

u
n
cl

ea
r.

 

Q
u

a
n

ti
ta

ti
v

e 

m
et

ri
c
s 

P
re

fe
rr

ed
 m

et
ri

c
 

M
et

ri
c 

D
ef

in
it

io
n

 

P
er

ce
n
ta

g
e 

o
f 

h
o

u
se

s 
w

h
ic

h
 h

av
e 

p
as

se
d

 n
at

io
n
al

 s
a
fe

ty
 s

ta
n

d
ar

d
s 

 

(U
K

 O
ff

ic
e 

fo
r 

N
at

io
n
a
l 

S
ta

ti
st

ic
s)

 

T
h
is

 m
et

ri
c 

as
k
s 

w
h

at
 p

er
ce

n
ta

g
e 

o
f 

th
e 

ci
ty

’s
 h

o
u

si
n
g
 s

to
ck

 h
as

 p
as

se
d

 n
a
ti

o
n
al

 

sa
fe

ty
 s

ta
n
d

ar
d

s.
 A

 b
u
il

d
in

g
 c

o
n
tr

o
l 

h
o

u
si

n
g
 i

n
sp

ec
ti

o
n
 u

su
a
ll

y
 e

x
a
m

in
e
s 

th
e 

st
ru

ct
u
ra

l 
se

c
u
ri

ty
 o

f 
th

e 
b

u
il

d
in

g
, 

sp
ac

e,
 f

o
u

n
d

at
io

n
s,

 d
ra

in
a
g
e,

 f
ir

e 
re

g
u
la

ti
o

n
s,

 

b
ri

ck
w

o
rk

 a
n
d

 w
al

ls
, 

v
en

ti
la

ti
o

n
, 

m
at

er
ia

ls
 u

se
d

 a
n
d

 v
ar

io
u
s 

o
th

er
 e

le
m

e
n
ts

 

sp
ec

if
ic

 t
o

 t
h
e 

co
u
n
tr

y
 i

n
 q

u
es

ti
o

n
 a

n
d

 l
o

ca
l 

co
n
d

it
io

n
s.

 A
 U

K
 e

x
a
m

p
le

 o
f 

in
sp

ec
ti

o
n
 c

o
m

p
o

n
e
n
ts

 c
a
n
 b

e 
fo

u
n
d

 h
er

e:
  

h
tt

p
:/

/w
w

w
.h

ar
in

g
e
y
.g

o
v
.u

k
/p

la
n

n
in

g
-

an
d

-b
u

il
d

in
g

-c
o

n
tr

o
l/

b
u
il

d
in

g
-c

o
n
tr

o
l/

b
u
il

d
in

g
-c

o
n
tr

o
l-

in
sp

e
ct

io
n
s 

 

S
u

p
p

le
m

en
ta

ry
 M

et
ri

cs
 

•
 

P
er

ce
n
ta

g
e 

o
f 

h
o

u
se

s 
w

h
ic

h
 h

av
e 

p
as

se
d

 n
at

io
n
al

 s
a
fe

ty
 s

ta
n

d
ar

d
s 

(U
K

 O
ff

ic
e 

fo
r 

N
at

io
n
al

 S
ta

ti
st

ic
s)

 

•
 

H
o

u
si

n
g
 D

ep
ri

v
at

io
n
 -

 p
er

ce
n
ta

g
e 

o
f 

p
o

p
u
la

ti
o

n
 l

iv
in

g
 i

n
 t

h
e
 d

w
el

li
n
g
 w

h
ic

h
 i

s 
co

n
si

d
er

ed
 a

s 
o

v
er

cr
o

w
d

ed
, 

w
h
il

e 
al

so
 e

x
h
ib

it
in

g
 a

t 
le

a
st

 o
n
e 

o
f 

th
e 

h
o

u
si

n
g
 

d
ep

ri
v
at

io
n
 m

ea
su

re
s 

(1
) 

a 
le

ak
in

g
 r

o
o

f,
 o

r 
d

am
p

 w
al

ls
, 

fl
o

o
rs

, 
fo

u
n
d

at
io

n
s,

 o
r 

ro
t 

in
 w

in
d

o
w

 f
ra

m
es

 o
r 

fl
o

o
r 

(r
ef

er
re

d
 a

ft
er

w
ar

d
s 

as
 ‘

le
a
k
in

g
 r

o
o

f’
),

 2
) 

n
ei

th
er

 

a 
b

at
h
, 

n
o

r 
a 

sh
o

w
er

, 
n
o

r 
an

 i
n

d
o

o
r 

fl
u
sh

in
g
 t

o
il

et
, 

o
r 

3
) 

to
o
 d

ar
k
.)

  
(E

u
ro

st
at

) 



Research Report Volume 6 Measurement Guide 10

T
h

e
 R

o
c
k
e

fe
lle

r F
o

u
n

d
a

tio
n
 

C
ity

 R
e

s
ilie

n
c
e

 In
d

e
x

M
e

a
s
u

re
m

e
n

t G
u

id
e

 

   | Is
s
u

e
 | 1

4
 D

e
c
e

m
b

e
r 2

0
1

5
  

\\G
L
O

B
A

L
\L

O
N

D
O

N
\T

R
A

N
S

F
E

R
\IN

T
E

R
N

A
T

IO
N

A
L
 D

E
V

E
L
O

P
M

E
N

T
\J

O
S

E
\1

6
0
3

1
4
 - V

O
L
 6

\1
5
1

2
1

4
_
C

R
I-2

_
M

E
A

S
U

R
E

M
E

N
T

 G
U

ID
E

.D
O

C
X

 

P
a

g
e

 8
 

1
.1

.3
: T

o
 w

h
a
t ex

ten
t a

re th
ere m

ec
h

a
n

ism
s in

 p
la

ce fo
r effectiv

e p
la

n
n

in
g

 fo
r em

erg
e
n

cy
 sh

elter a
n

d
 te

m
p

o
ra

ry
 h

o
u

sin
g

?
 

B
a

sis o
f 

M
ea

su
re

m
e
n

t 

B
est C

a
se S

cen
a

rio
 (S

co
re =

 5
) 

W
o

rst C
a

se S
cen

a
rio

 (S
co

re =
 1

) 

T
h
ere is an

 e
m

erg
e
n
c
y
 h

o
u

sin
g
 p

lan
 fo

r th
e city

 fo
r tim

e
s o

f e
m

erg
e
n
c
y
 a

n
d

/o
r 

h
o

u
sin

g
 is a co

n
sid

eratio
n
 w

ith
in

 th
e M

ajo
r In

cid
en

t P
lan

s fo
r th

e city
. P

lan
s e

x
ist 

w
h

ic
h
 ap

p
ro

p
riately

 co
n
sid

er th
e n

eed
 fo

r sh
elter at v

ario
u
s stag

es o
f a d

isa
ster 

in
clu

d
in

g
 im

m
ed

iate sh
o

rt-term
 sh

elter an
d

 m
ed

iu
m

-lo
n

g
-te

rm
 rep

lace
m

en
t 

h
o

u
sin

g
. P

lan
s co

n
sid

er n
o

t ju
st th

e acco
m

m
o

d
atio

n
 b

u
t also

 th
e facilities a

n
d

 

staff req
u
ired

 fo
r th

e
se p

re
m

ises to
 b

e ru
n
 effectiv

ely
. T

h
e H

o
u
sin

g
 P

lan
 is a 

co
n
sid

ered
, w

ell-tran
sitio

n
ed

 p
ro

cess ab
le to

 m
eet th

e p
o

ten
tial im

p
act o

f lo
cal 

h
azard

s an
d

 su
b

seq
u
e
n
t d

e
m

a
n
d

 fro
m

 th
e city

 p
o

p
u
latio

n
. 

T
h
ere are n

o
 m

ech
a
n
ism

s in
 p

lace fo
r effec

tiv
e p

la
n
n

in
g
 fo

r e
m

erg
e
n
c
y
 sh

e
lter 

an
d

 te
m

p
o

rary
 h

o
u

sin
g
. 

Q
u

a
n

tita
tiv

e 

m
etric

s 

P
referred

 m
etric

 
M

etric G
u

id
a

n
ce

 

P
ercen

tag
e o

f p
o

p
u
latio

n
 th

at co
u
ld

 b
e serv

ed
 b

y
 city

's acce
ss to

 sto
ck

 o
f 

e
m

erg
e
n
c
y
 sh

e
lters fo

r 7
2

 h
o

u
rs  

(A
ru

p
, 2

0
1

5
) 

A
 city

 sh
o

u
ld

 h
av

e id
e
n
tified

 su
itab

le p
re

m
ise

s acro
ss th

e city
 w

h
ich

 ca
n
 serv

e a
s 

ap
p

ro
p

riate sh
elter in

 a
n
 e

m
erg

en
c
y
. T

h
e sh

elter sh
o

u
ld

 m
ee

t th
e fo

llo
w

in
g
 

A
m

erica
n
 R

ed
 C

ro
ss R

eq
u
ire

m
en

ts: 

• 
A

v
ailab

le to
 o

p
en

 at all tim
es (co

n
tact d

etails o
f k

e
y
h
o

ld
er k

n
o

w
n
) 

• 
C

ap
acity

: 2
0

sq
.ft./p

erso
n
 fo

r ev
acu

atio
n
 sh

elter (4
0

sq
.ft. g

e
n

eral sh
elter) 

• 
1

 to
ilet p

er 4
0

 p
erso

n
s (6

 fo
r 2

0
0

 p
erso

n
s an

d
 1

4
 fo

r 5
0

0
 p

erso
n
s)  

• 
1

 h
an

d
 w

ash
 sin

k
 p

er 2
0

 p
erso

n
s. 

• 
S

u
fficien

t reso
u
rce/sp

ace to
 fe

ed
 an

d
 su

p
p

ly
 w

ater to
 sh

e
lter p

o
p

u
latio

n
 

• 
4

0
 to

 6
0

 sq
u
are feet o

f sleep
in

g
 sp

ace p
er p

erso
n
 (an

 area o
f 5

' b
y
 8

') 
(h

ttp
://w

w
w

.cd
c.g

o
v
/n

ceh
/eh

s/D
o
cs/G

u
id

e_
fo

r_
L

o
cal_

Ju
risd

ictio
n

s_
C

are_
an

d
_

S
h

elter_
P

lan
n
in

g
.p

d
f) 

In
 ad

d
itio

n
 to

 th
ese b

asic req
u

ire
m

en
ts, th

e sh
e
lter sh

o
u
ld

 b
e m

eet sp
ecific 

req
u
ire

m
en

ts w
ith

 resp
ect to

 lo
cal h

azard
s. F

o
r ex

a
m

p
le, fo

r 

H
u
rrican

e
s/T

y
p

h
o

o
n
s, th

e A
m

erican
 R

ed
 C

ro
ss stip

u
la

te th
at a sh

elter sh
o

u
ld

: 

• 
B

e o
u
tsid

e o
f sto

rm
 su

rg
e zo

n
e 

• 
N

o
t b

e in
 d

an
g
er o

f flo
o

d
in

g
 

• 
M

eet b
u
ild

in
g
 a fire sa

fety
 req

u
ire

m
e
n
ts 

• 
H

av
e b

een
 assessed

 b
y
 a stru

c
tu

ral en
g
in

eer reg
ard

in
g
 its ab

ility
 to

 

w
ith

stan
d

 w
in

d
 lo

ad
s 

• 
H

av
e h

ad
 a recen

t risk
 assessm

en
t co

n
sid

erin
g
 th

ese a
n
d

 o
th

er facto
rs 

(h
ttp

://w
w

w
.flo

rid
ad

isaster.o
rg

/R
esp

o
n

se/en
g
in

eers/d
o
cu

m
en

ts/n
ew

arc4
4
9

6
.p

d
f) 

S
u

p
p

le
m

en
ta

ry
 M

etrics 

• 
P

ercen
tag

e o
f p

o
p

u
latio

n
 w

ith
in

 a 2
 m

ile rad
iu

s o
f an

 ap
p

ro
p

riately
 sized

, d
esig

n
ated

 rest c
en

tre/e
m

erg
e
n
c
y
 sh

elter (A
ru

p
, 2

0
1
5

) 

• 
S

afe h
azard

 sh
elter v

s p
erceiv

ed
 p

u
b

lic d
em

a
n
d

 (A
ru

p
, 2

0
1

5
) 



The Rockefeller Foundation | Arup 11

Indicator 1.2: Adequate energy supply
Goal: 	

Sufficient and affordable energy supply for all.

Rationale: 	

Access to adequate, affordable energy, in the form of electricity and/or fuels 
(gas, oil, wood, peat, etc.), is essential for basic household functions. While 
the extent of energy used by city residents will vary according to a variety of 
social and environmental factors, access to a minimum level of energy supply 
is required by all to meet basic requirements, such as cooking, space heating 
and providing hot water to maintain adequate hygiene. Inadequate access 
to energy can adversely affect health, educational attainment and livelihood 
opportunity. Failure of energy supplies following a shock event will impact 
on the ability of individuals and communities to recover physically and 
economically.

Focus: 

The focus of this Goal is on providing an adequate and dependable supply 
of essential services to a city’s whole population every day, including during 
times of disruption, to ensure everyone’s basic needs are met. Specific 
indicators that underpin this Goal area include: safe and accessible housing, 
energy supply, inclusive access to safe drinking water, effective sanitation, 
and sufficient and affordable food supply.

Qualities: 

•	 Flexible

Qualitative questions:

1.2.1. To what extent is there an affordable, reliable distribution of electricity and fuels to 
households?

1.2.2. To what extent is there a safe distribution of electricity and fuels to households?

1.2.3. To what extent are there mechanisms in place for effective alternative (back-up) 
energy supplies for households?



Research Report Volume 6 Measurement Guide 12

Indicator 1.2.: R
eference tables

T
h

e
 R

o
c
k
e

fe
lle

r F
o

u
n

d
a

tio
n
 

C
ity

 R
e

s
ilie

n
c
e

 In
d

e
x

M
e

a
s
u

re
m

e
n

t G
u

id
e

 

   | Is
s
u

e
 | 1

4
 D

e
c
e

m
b

e
r 2

0
1

5
  

\\G
L
O

B
A

L
\L

O
N

D
O

N
\T

R
A

N
S

F
E

R
\IN

T
E

R
N

A
T

IO
N

A
L
 D

E
V

E
L
O

P
M

E
N

T
\J

O
S

E
\1

6
0
3

1
4
 - V

O
L
 6

\1
5
1

2
1

4
_
C

R
I-2

_
M

E
A

S
U

R
E

M
E

N
T

 G
U

ID
E

.D
O

C
X

 

P
a

g
e

 1
0

 In
d

ica
to

r 1
.2

. R
eferen

ce ta
b

les 

  
 

    
 

1
.2

.1
: T

o
 w

h
a
t ex

ten
t is th

ere a
n

 a
ffo

rd
a

b
le, relia

b
le d

istrib
u

tio
n

 o
f electricity

 a
n

d
 fu

els to
 h

o
u

seh
o

ld
s?

 

B
a

sis o
f 

M
ea

su
re

m
e
n

t 

B
est C

a
se S

cen
a

rio
 (S

co
re =

 5
) 

W
o

rst C
a

se S
cen

a
rio

 (S
co

re =
 1

) 

A
ll h

o
u

seh
o

ld
s are eith

er co
n
n

ected
 to

 th
e electricity

 g
rid

 an
d

 h
av

e affo
rd

ab
le 

access to
 an

 ad
eq

u
ate su

p
p

ly
 o

f altern
ativ

e fu
els (e.g

., g
a
s, o

il, w
o

o
d

, co
al). T

h
e 

co
st o

f electricity
 a

n
d

 fu
els are affo

rd
ab

le to
 all h

o
u
se

h
o

ld
s. T

h
e electricity

 su
p

p
ly

 

is reliab
le an

d
 n

o
 h

o
u

se
h
o

ld
s ex

p
erien

ce o
u
ta

g
es o

n
 a freq

u
en

t b
asis. 

T
h
e m

ajo
rity

 o
f h

o
u
se

h
o

ld
s are n

o
t co

n
n
ected

 to
 th

e electricity
 g

rid
 an

d
 d

o
 n

o
t 

h
av

e read
y
 access to

 affo
rd

ab
le, altern

ativ
e fu

el su
p

p
lies (e.g

., g
as, o

il, w
o

o
d

, 

co
al). T

h
e electricity

 su
p

p
ly

 is h
ig

h
ly

 u
n
reliab

le w
ith

 freq
u
e
n
t, lo

n
g
 o

u
ta

g
es. 

A
N

D
/O

R
 A

n
 ad

eq
u
ate su

p
p

ly
 (su

fficien
t to

 u
n
d

erta
k
e b

asic h
o

u
se

h
o

ld
 fu

n
ctio

n
s) 

o
f electricity

 a
n
d

 o
th

er fu
els th

at is n
o

t affo
rd

ab
le fo

r m
a
n

y
 p

eo
p

le. 

Q
u

a
n

tita
tiv

e 

m
etric

s 
P

referred
 m

etric
 

M
etric G

u
id

a
n

ce
 

A
v
erag

e p
ercen

ta
g
e o

f h
o

u
se

h
o

ld
 in

co
m

e sp
en

t o
n
 fu

el an
d

 e
lectricity

 b
y
 th

e 

p
o

o
rest 2

0
 p

ercen
t o

f th
e p

o
p

u
latio

n
  

(IA
E

A
/IE

A
/U

N
D

E
S

A
) 

In
 th

is m
etric w

e are ex
a
m

in
in

g
 fu

el p
o

v
erty

. W
e fo

c
u
s o

n
 th

e p
o

o
rest 2

0
 p

ercen
t 

o
f th

e p
o

p
u
latio

n
 a

s th
is w

ill p
ro

v
id

e a clear in
d

icatio
n
 o

f th
e
 ex

ten
t to

 w
h

ic
h
 th

e 

o
v
erall p

o
p

u
latio

n
 stru

g
g
les to

 access electricity
 

S
u

p
p

le
m

en
ta

ry
 M

etrics 

• 
P

ercen
tag

e o
f h

o
u
se

h
o

ld
s sp

e
n
d

in
g
 m

o
re th

an
 1

0
%

 o
f th

eir in
co

m
e o

n
 elec

tricity
 (U

K
 O

N
S

) 

• 
N

u
m

b
er o

f d
a
y
s p

er y
ear th

at h
o

u
se

h
o

ld
s d

o
 n

o
t h

a
v
e fu

el o
r electricity

 fo
r th

e p
o

o
rest 2

0
 p

ercen
t o

f th
e p

o
p

u
latio

n
 (IA

E
A

/IE
A

/U
N

D
E

S
A

) 

• 
T

h
e av

erag
e n

u
m

b
er o

f electrical in
terru

p
tio

n
s p

er cu
sto

m
er p

er y
ear (IS

O
 3

7
1

2
0
) 



The Rockefeller Foundation | Arup 13

T
h

e
 R

o
c
k
e

fe
lle

r 
F

o
u

n
d

a
ti
o

n
 

C
it
y
 R

e
s
ili

e
n

c
e

 I
n

d
e

x
M

e
a

s
u

re
m

e
n

t 
G

u
id

e
 

   
| 
Is

s
u

e
 |
 1

4
 D

e
c
e

m
b

e
r 

2
0

1
5

  

\\
G

L
O

B
A

L
\L

O
N

D
O

N
\T

R
A

N
S

F
E

R
\I
N

T
E

R
N

A
T

IO
N

A
L
 D

E
V

E
L
O

P
M

E
N

T
\J

O
S

E
\1

6
0
3

1
4
 -

 V
O

L
 6

\1
5
1

2
1

4
_
C

R
I-

2
_

M
E

A
S

U
R

E
M

E
N

T
 G

U
ID

E
.D

O
C

X
 

P
a

g
e

 1
1

   
 

1
.2

.2
: 

T
o

 w
h

a
t 

ex
te

n
t 

is
 t

h
er

e 
a

 s
a

fe
 d

is
tr

ib
u

ti
o

n
 o

f 
el

ec
tr

ic
it

y
 a

n
d

 f
u

el
s 

to
 h

o
u

se
h

o
ld

s?
 

B
a

si
s 

o
f 

M
ea

su
re

m
e
n

t 

B
es

t 
C

a
se

 S
ce

n
a

ri
o

 (
S

co
re

 =
 5

) 
W

o
rs

t 
C

a
se

 S
ce

n
a

ri
o

 (
S

co
re

 =
 1

) 

A
ll

 h
o

u
se

h
o

ld
s 

ar
e 

ei
th

er
 c

o
n
n

ec
te

d
 t

o
 t

h
e 

el
ec

tr
ic

it
y
 g

ri
d

 a
n

d
 h

av
e 

re
ad

y
 a

cc
es

s 

to
 s

af
e 

al
te

rn
a
ti

v
e 

fu
el

 s
u
p

p
li

es
 (

e.
g
.,

 g
as

, 
o

il
, 

w
o

o
d

).
 G

o
v
er

n
m

e
n
t 

p
ro

g
ra

m
m

e
s 

ex
is

t 
to

 p
ro

m
o

te
 s

a
fe

ty
 a

w
ar

e
n

es
s 

an
d

 s
u
p

p
o

rt
 t

h
o

se
 c

u
rr

en
tl

y
 r

el
y
in

g
 o

n
 u

n
sa

fe
 

m
et

h
o

d
s 

o
f 

fu
el

 s
u
p

p
ly

. 

T
h
e 

m
aj

o
ri

ty
 o

f 
h
o

u
se

h
o

ld
s 

ar
e 

n
o

t 
co

n
n
ec

te
d

 t
o

 t
h
e 

el
ec

tr
ic

it
y
 g

ri
d

 a
n
d

 r
el

y
 o

n
 

in
fo

rm
al

 c
o

n
n
ec

ti
o

n
s 

o
r 

o
th

er
 u

n
sa

fe
 a

lt
er

n
at

iv
es

, 
p

o
si

n
g
 i

n
c
re

as
ed

 f
ir

e 
ri

sk
. 

Q
u

a
n

ti
ta

ti
v

e 

m
et

ri
c
s 

P
re

fe
rr

ed
 m

et
ri

c
 

M
et

ri
c 

G
u

id
a

n
ce

 

P
er

ce
n
ta

g
e 

o
f 

ci
ty

 p
o

p
u
la

ti
o

n
 w

it
h
 a

u
th

o
ri

ze
d

 e
le

ct
ri

ca
l 

se
rv

ic
e 

(I
S

O
 3

7
1

2
0

) 
P

er
ce

n
ta

g
e 

o
f 

h
o

u
se

h
o

ld
s 

w
it

h
 a

 s
af

e,
 l

eg
al

 e
le

c
tr

ic
it

y
 c

o
n
n
e
ct

io
n
. 

S
u

p
p

le
m

en
ta

ry
 M

et
ri

cs
 

•
 

P
er

ce
n
ta

g
e 

o
f 

th
e 

p
o

p
u
la

ti
o

n
 f

o
rm

al
ly

 c
o

n
n
ec

te
d

 t
o

 t
h
e 

g
as

 n
et

w
o

rk
 (

A
ru

p
, 

2
0

1
5
) 

•
 

N
u

m
b

er
 e

le
ct

ri
ca

l 
fi

re
s 

p
er

 y
e
ar

 (
A

ru
p

, 
2

0
1

5
) 



Research Report Volume 6 Measurement Guide 14

T
h

e
 R

o
c
k
e

fe
lle

r F
o

u
n

d
a

tio
n
 

C
ity

 R
e

s
ilie

n
c
e

 In
d

e
x

M
e

a
s
u

re
m

e
n

t G
u

id
e

 

   | Is
s
u

e
 | 1

4
 D

e
c
e

m
b

e
r 2

0
1

5
  

\\G
L
O

B
A

L
\L

O
N

D
O

N
\T

R
A

N
S

F
E

R
\IN

T
E

R
N

A
T

IO
N

A
L
 D

E
V

E
L
O

P
M

E
N

T
\J

O
S

E
\1

6
0
3

1
4
 - V

O
L
 6

\1
5
1

2
1

4
_
C

R
I-2

_
M

E
A

S
U

R
E

M
E

N
T

 G
U

ID
E

.D
O

C
X

 

P
a

g
e

 1
2

 

1
.2

.3
: T

o
 w

h
a
t ex

ten
t a

re th
ere m

ec
h

a
n

ism
s in

 p
la

ce fo
r effectiv

e a
ltern

a
tiv

e (b
a

ck
-u

p
) en

erg
y

 su
p

p
lies fo

r h
o

u
se

h
o

ld
s?

 

B
a

sis o
f 

M
ea

su
re

m
e
n

t 

B
est C

a
se S

cen
a

rio
 (S

co
re =

 5
) 

W
o

rst C
a

se S
cen

a
rio

 (S
co

re =
 1

) 

T
h
ere are co

n
tin

g
en

c
y
 p

lan
s fo

r th
e city

 th
at id

en
tify

 h
o

w
 a

p
p

ro
p

riate, altern
ativ

e 

fu
e
ls w

ill b
e su

p
p

lied
 to

 h
o

u
se

h
o

ld
s in

 ca
se o

f a m
ajo

r ev
en

t o
r ex

tre
m

e 

d
isru

p
tio

n
. T

h
ese p

lan
s are b

ased
 o

n
 accu

rate, u
p

-to
-d

ate d
ata an

d
 co

n
sid

er th
e 

m
o

st ap
p

ro
p

riate altern
ativ

es fo
r h

o
u
seh

o
ld

 fu
n
ctio

n
s (e.g

., co
o

k
in

g
, lig

h
tin

g
, a

n
d

 

h
eatin

g
). M

ech
a
n
ism

s are in
 p

lace to
 reg

u
larly

 re
v
ie

w
 an

d
 u

p
d

ate p
lan

n
in

g
. 

T
h
ere are n

o
 co

n
tin

g
e
n
c
y
 p

la
n

s fo
r th

e city
 th

at id
en

tify
 h

o
w

 su
p

p
lied

 to
 

h
o

u
se

h
o

ld
s in

 case o
f a m

ajo
r ev

en
t o

r ex
tre

m
e d

isru
p

tio
n
. 

Q
u

a
n

tita
tiv

e 

m
etric

s 

P
referred

 m
etric

 
M

etric G
u

id
a

n
ce

 

N
u

m
b

er o
f d

a
y
s th

at city
 fu

el su
p

p
lies co

u
ld

 m
ain

tain
 esse

n
tial h

o
u

seh
o

ld
 

fu
n
ctio

n
s (th

ro
u
g

h
 altern

ativ
e so

u
rces)  

(A
d

ap
ted

 fro
m

 U
N

IS
D

R
 2

0
1

4
) 

T
h
is ex

a
m

in
e
s th

e co
n
tin

g
e
n
c
y
 p

lan
n
in

g
 o

f th
e city

 fu
el p

ro
v
id

ers an
d

 lo
cal 

g
o

v
ern

m
e
n
t. It sp

ecifically
 e

x
a
m

in
es w

h
eth

er th
e
y
 h

a
v
e b

ack
 u

p
 arran

g
e
m

e
n
ts in

 

o
rd

er to
 co

n
tin

u
e su

p
p

ly
 in

 th
e
 ev

en
t o

f d
isru

p
tio

n
. 

S
u

p
p

le
m

en
ta

ry
 M

etrics 

 



The Rockefeller Foundation | Arup 15

Indicator 1.3: Inclusive access to safe drinking water
Goal: 	

Access to an adequate supply of safe drinking water.

Rationale: 	

Clean water is an essential requirement for human life. Stress or failure of 
the water supply systems can result in health epidemics and social unrest as 
citizens compete for scarce water supplies.

Focus: 

This indicator is concerned with assessing the availability and adequacy of 
safe water supply for all city residents at the household level. Issues such 
as city-wide delivery of water infrastructure and services, and continuity 
planning by water service providers, are covered elsewhere in the CRI, in 
particular by Goal 8.

Qualities: 

•	 Inclusive

•	 Robust

•	 Flexible

Qualitative questions:

1.3.1. To what extent is there a safe, reliable and affordable distribution of potable water to 
households across the city?

1.3.2. To what extent is there effective planning for alternative (back-up) water supplies?
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Indicator 1.4: Effective sanitation
Goal: 	

Safe, reliable and affordable sanitation provided to all areas of the city.

Rationale: 	

Effective provision of sanitation is vital to maintain hygienic conditions, 
prevent the spread of diseases and protect environmental quality. Stress 
or failure of sanitation systems could result in health epidemics and social 
unrest. 

Focus: 

This indicator is concerned with assessing the provision and effectiveness of 
adequate sanitation for all city residents at the household level. Issues such 
as city-wide delivery of sanitation infrastructure and services, and continuity 
planning by sanitation service providers, are covered elsewhere in the CRI, in 
particular by Goal 8.

Qualities: 

•	 Robust

Qualitative questions:

1.4.1. To what extent is there currently safe, reliable and affordable sanitation provided to 
all areas of the city?

1.4.2. To what extent is there an emergency plan in the event that the sanitation system is 
disrupted and/or there is a surge in wastewater requiring treatment?
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Indicator 1.5: Sufficient food supply
Goal: 	

Sufficient and affordable food supplies for all.

Rationale: 	

Food is an everyday essential requirement for human life. Stress of food 
supplies can lead to chronic malnutrition and result in individuals having to 
spend significant time and resources to obtain the food necessary to survive. 
This can affect the ability of the individual or community to meet other basic 
needs, especially for low income and disadvantaged groups. Failure of food 
supplies can result in famine, health epidemics and social unrest as citizens 
compete for scarce resources. 

Focus: 

This indicator is concerned with assessing the provision and adequacy of 
food supply for all city residents at the household level. Issues such ecological 
health and food freight networks are covered elsewhere in the CRI, in 
particular by Goals 8 and 9.

Qualities: 

•	 Flexible

Qualitative questions:

1.5.1. To what extent are adequate and nutritious food supplies affordable for all 
households?

1.5.2. To what extent are there adequate and nutritious food supplies that are 
geographically accessible to households?

1.5.3.
To what extent are there mechanisms in place to ensure continuity of essential food 
supplies in an emergency and during times of stress (e.g., imports from major source 
of supply are disrupted / stopped)?
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Goal 2. Diverse livelihood and employment 

Description: This is facilitated by access to finance, ability to accrue savings, 
skills training, business support, and social welfare.

Rationale: In a resilient city, individuals are able to access diverse livelihood 
and employment opportunities to accrue personal savings that will 
support their development, as well as their survival during times of crisis. 
Additional social support systems are also in place to financially support 
citizens during times of hardship and unemployment. Businesses are able 
to access investment funding to grow and innovate, while entrepreneurship 
is encouraged and supported. A diversity of livelihood opportunities and 
dynamic business environment enables citizens and businesses to respond 
proactively to changing conditions within their city to maintain and enhance 
their wellbeing. A range of diverse business types and sizes, in different 
economic sectors, helps people to access job opportunities, even during 
challenging circumstances. Contingency measures, such as insurance and 
social welfare, contribute to supporting businesses and households through 
unforeseen challenges.

Focus: The focus of this Goal is on livelihood and employment opportunities 
for citizens. This Goal considers labour policies, alignment of current and 
projected skills requirements to training opportunities, and support for 
businesses to diversify, adapt and change so that employment opportunities 
are protected. Mechanisms to support the city’s economy so that it is able to 
withstand shocks and thrive in the face of long-term stresses are considered 
elsewhere in the CRI, in particular by Goal 6.

Structure: This Goal comprises five indicators, as follows:

	 2.1	 Inclusive labour policies

	 2.2 	Relevant skills and training

	 2.3 	Dynamic local business development and innovation

	 2.4 	Supportive financing mechanisms

	 2.5 	Diverse protection of livelihoods following a shock
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Indicator 2.1: Inclusive labour policies
Goal: 	

Inclusive labour policies and standards, with an effective welfare system for 
low income groups.

Rationale: 	

A resilient city is able to provide its working-age residents with an adequate 
range of legitimate opportunities to earn financial resources, through 
pursuing employment and trade. The provision of sufficient legitimate 
opportunities discourages the pursuit of illegal trades which may also be 
harmful to the individual, for example, drug-trafficking, prostitution, or 
working in situations which constitute forced or ‘slave’ labour. The presence 
and enforcement of appropriate labour policies and standards protect and 
enhance the welfare of citizens, ensuring that they can obtain an adequate 
level of income, with acceptable working conditions. Inadequate development 
or enforcement of labour policies can expose workers to unfair or unsafe 
working conditions, as well as expose vulnerable people such as children, the 
elderly, or disadvantaged groups, to exploitative practices. This can increase 
the vulnerability of these workers to loss of employment or livelihood 
following a shock event, or chronic livelihood stress.

Focus: 

This indicator considers the policies, standards and regulations that are 
in place to ensure the welfare of workers and equal access to employment 
opportunities for all citizens. It also considers if social support mechanisms 
are in place to provide financial support during times of unemployment and 
hardship.

Qualities: 

•	 Resourceful

•	 Inclusive

Qualitative questions:

2.1.1. To what extent are there labour policies and standards in place that effectively deter 
discrimination and promote fair employment conditions?

2.1.2. To what is extent is there a public aid system that is inclusive for all (dependent on 
need)?
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Indicator 2.2: Relevant skills and training
Goal: 	

Effective mechanisms for matching skills to the current and emerging 
employment marketplace.

Rationale: 	

The provision of relevant livelihood skills training helps city residents to 
develop the necessary skills and capacities to pursue and find employment 
and adapt their livelihoods to meet the needs of changing employment 
marketplaces. The pursuit of livelihoods and employment allows an 
individual to accrue sufficient financial resources to cope with shocks and 
stresses. Helping city residents develop relevant skills and employability 
through matching skills with employment needs promotes placement, 
retention, and promotion of workers once placed. This also supports the city’s 
economic stability by building the impact and availability of a competitive 
and quality workforce.

Focus: 

This indicator considers the availability and suitability of skills programmes 
and initiatives, in order to either increase livelihood potential, and the ability 
of the city’s workforce to grow and maintain skills relevant to a changing 
marketplace. This indicator focuses on the skills needs of the individual, 
rather than the requirements that businesses have of the city’s workforce 
which is considered by Goal 6.

Qualities: 

•	 Resourceful

Qualitative questions:

2.2.1. To what extent are there effective mechanisms in place for matching skills to the 
current and emerging employment marketplace?

2.2.2. To what extent is there employment offering job security and opportunities for 
promotion for workers within the city?
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Indicator 2.3: Dynamic local business development and 
innovation
Goal: 	

Thriving, adaptable and inclusive local business environment.

Rationale: 	

An environment which supports local business development and innovation 
provides greater livelihood opportunities for its population and is less reliant 
on external economic influence. A dynamic local economy is inclusive to new 
business entrants, supporting job growth and access to sufficient employment 
opportunities. A healthy local business environment helps to retain economic 
profit within the city, boosting the local economy. This also helps the local 
economy withstand unforeseen shocks.

Focus: 

This indicator considers the availability of livelihood and employment 
opportunities for city residents, including opportunities created through 
entrepreneurial activities and business start-ups. Mechanisms to promote 
the city as an attractive place to do business, in order to sustain a thriving 
economy, are considered by Goal 6.

Qualities: 

•	 Resourceful

Qualitative questions:

2.3.1. To what extent is there a thriving, adaptable and inclusive local business environment 
across the city?

2.3.2. To what extent does the city have accessible and sufficient employment 
opportunities?

2.3.3. To what extent is entrepreneurship fostered within the city and support available for 
small business start-ups? 

2.3.4. To what extent are there mechanisms in place to promote procurement practices that 
support local businesses and businesses owned by women and minority groups?
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Indicator 2.4: Supportive financing mechanisms
Goal: 	

Inclusive and resourceful finance mechanisms to enable businesses to adapt 
to changing circumstances and put in place contingencies for shock events.

Rationale: 	

Business that plan for continuity measures in the face of sudden or long-
term changes to economic conditions are better prepared to identify growth 
opportunities as well as withstand shock events. This helps enhance the 
economic stability of the economy, as well as reduce risk of livelihood 
disruption for workers from shock events, enabling citizens to continue to 
provide for themselves and their families.

Focus: 

This indicator considers the mechanisms in place to reduce the impact of 
shocks and long-term stresses on livelihoods.

Qualities: 

•	 Resourceful

Qualitative questions:

2.4.1. To what extent is there access to credit to support small businesses and individual 
livelihoods from a well-regulated and diverse financial market?

2.4.2.
To what extent is support provided to help local, small businesses and businesses 
owned by women or minority groups to adapt to market changes and strengthen 
continuity plans for shock events?
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Indicator 2.4.: R
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Indicator 2.5: Diverse protection of livelihoods following a 
shock
Goal: 	

Resourceful and inclusive measures to support businesses and workers 
following a shock

Rationale: 	

Mechanisms to provide emergency support to individuals and households 
when their livelihoods have been disrupted by a shock event are important to 
assist the recovery process and prevent social unrest. Support mechanisms 
include direct financial assistance, technical assistance, legal services and 
social support services.

Focus: 

This indicator considers how individuals would be supported in recovering 
their livelihoods following a shock event. It considers support offered to 
small and medium-sized businesses, because these are likely to be owned and 
operated by city residents. It does not include business continuity planning, 
which is considered by Goal 6.

Qualities: 

•	 Resourceful

Qualitative questions:

2.5.1. To what extent are households and businesses within the city insured against high 
risk hazards facing the city?

2.5.2. To what extent are there mechanisms to provide emergency support to affected 
households following a disaster?

2.5.3. To what extent are there mechanisms to provide emergency support to local, small- 
and medium-sized businesses following a disaster?
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Goal 3. Effective safeguards to human health 
and life 

Description: This relies on integrated health facilities and services, and 
responsive emergency services.

Rationale: Robust, effective delivery of health care, both physical and 
mental, is critical to the day-to-day prevention of illness and the spread 
of disease, as well as protecting the population during emergencies. This 
includes having an effective public health system to monitor and prevent the 
spread of disease and health epidemics. In order to respond effectively to 
changing demographics and health risks, health systems need to be forward-
looking and adaptable. Effective responses to minimise loss of life during 
emergency events requires adequately resourced and trained emergency 
services.

Focus: The focus of this Goal is on the health care systems and emergency 
response services that operate within the city.

Structure: This Goal comprises four indicators, as follows:

	 3.1 	Robust public health systems 

	 3.2 	Adequate access to quality healthcare

	 3.3 	Well-resourced emergency medical facilities

	 3.4 	Effective emergency response services
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Indicator 3.1: Robust public health systems 
Goal: 	

Robust monitoring and mitigation of public health risks.

Rationale: 	

Public health services help to ensure that city-scale health risks are 
monitored, epidemics are avoided and wider health issues are managed. 
Effective disease and general health monitoring and management, community 
outreach, health education and mental health support are all required within a 
complete health system. These support services help reduce the occurrence of 
health-related shocks and stresses.

Focus: 

This indicator considers the extent to which wider public health services are 
in place. It assesses how extensive and inclusive community health outreach 
and education initiatives are. Finally, it examines how proactive the city is in 
its disease monitoring and control activities (monitoring, vaccination and pest 
control programmes, inspections and wider activity).

Qualities: 

•	 Robust

Qualitative questions:

3.1.1. To what extent are health risks monitored and controlled within the city?

3.1.2. To what extent are public health awareness and education programmes implemented 
across the city and extended to disadvantaged or vulnerable groups?

3.1.3. To what extent are programmes to address substance abuse and addiction 
implemented across the city and extended to disadvantaged or vulnerable groups?
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Indicator 3.2: Adequate access to quality healthcare
Goal: 	

Adequate and inclusive access to quality general healthcare.

Rationale: 	

Day-to-day medical resources are important to ensure the long-term health 
of city residents. A city is made up of the people who live there. It functions 
through their actions. A healthy population is able to function through day 
to day activities to pursue livelihood opportunities, grow the population, and 
maintain services the city provides every day as well as following a shock.

Focus: 

This indicator concerns the availability, affordability, quality and sufficiency 
of day-to-day healthcare for all citizens.

Qualities: 

•	 Robust

Qualitative questions:

3.2.1. To what extent do general healthcare services operate within capacity at all times 
and provide adequate and affordable healthcare to all?

3.2.2. To what extent is effective maternal care and family planning available and affordable 
to all?

3.2.3. To what extent are healthcare services for non-communicable diseases (NCDs) 
available and affordable to all?

3.2.4. To what extent are mental healthcare services affordable and accessible to all?
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Indicator 3.2.: R
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Indicator 3.3: Emergency medical resources
Goal: 	

Adequately resourced emergency medical services.

Rationale: 	

Emergency medical resources are essential in order to manage both individual 
and larger scale health emergencies. These resources preserve the lives of 
city residents in the crucial period following a shock. This helps city residents 
continue to live productive lives, helps maintain the unity of family units and 
communities, as well as supporting the functioning of the city as the people 
who provide services survive and are able to continue their actions.

Focus: 

This indicator considers emergency medical resources beyond the hospital 
front door. This includes the physical infrastructure, equipment and personnel 
that form the emergency medical resources of the city (e.g., in emergency 
rooms / accident and emergency rooms). Importantly, it does not include 
consideration of the ‘blue-light’ medical emergency response service on the 
street (i.e. ambulances and paramedics), as this is covered by Indicator 3.4.

Qualities: 

•	 Resourceful

•	 Flexible

Qualitative questions:

3.3.1. To what extent are emergency medical services adequately resourced to deal with 
major events?

3.3.2. To what extent are emergency medical services adequately prepared to deal with 
major events?
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Indicator 3.4: Effective emergency response services
Goal: 	

Adequately resourced emergency response services.

Rationale: 	

Adequate availability of emergency medical services saves lives every day. 
Effective emergency response services helps to reduce the risk that suffering 
a medical emergency will impair the individual’s quality of life. This helps to 
reduce chronic stress on medical services as well as reduces the individual’s 
reliance on social or government support.

Focus: 

This indicator considers the training and resourcing of emergency response 
services, which include (but are not limited to) firefighters, ambulance/
paramedics, coastguard, search and rescue. The police service in its capacity 
to respond to emergencies (blue-light responses) is also considered here. 
Overall policing in relation to security and crime prevention is considered by 
Goal 5.

Qualities: 

•	 Resourceful

•	 Flexible

Qualitative questions:

3.4.1. To what extent are the ambulance service adequately trained and resourced to 
effectively respond to call-outs?

3.4.2 To what extent are the fire services adequately trained and resourced to effectively 
respond to call-outs?

3.4.3. To what extent are police adequately trained and resourced to effectively respond to 
call-outs?

3.4.4.
To what extent is there an adequately trained, resourced and coordinated official 
emergency response to manage major incidents and the immediate aftermath of 
disasters?

3.4.5.
To what extent does city have mechanisms in place to mobilise critical non-financial 
resources (people, equipment) for providing emergency response and staple goods 
for subsequent relief (i.e. food and basic necessities) after a disaster event?
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This dimension relates to the organisation of cities – how social and 
economic systems enable urban populations to live peacefully, and act 
collectively. Included within this dimension are the systems that enforce law 
and order and ensure fiscal management. Also considered is the environment 
within a city that 8creates collective identity and mutual support – open 
spaces and cultural heritage play an important role in this.

Structure: 

This dimension of the City Resilience Index comprises three Goals, as 
follows:

4.	 Collective identity and community support 

5.	 Comprehensive security and rule of law

6.	 Sustainable economy

Economy and Society

(Image Opposite)

Mumbai, India
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Goal 4. Collective identity and community 
support 

Description: This is observed as active community engagement, strong 
social networks and social integration.

Rationale: Communities that are active, appropriately supported by the city 
government and well-connected with one another contribute to the bottom-up 
creation of a city with a strong identity and culture. This enables individuals, 
communities and the city government to trust and support each other, engage 
with each other, and face unforeseen circumstances together without civil 
unrest or violence. 

Focus: The focus of this Goal is on relationships within communities and 
between communities. It also considers the sense of identity, civic pride and 
engagement with city life by citizens.

Structure: This Goal comprises four indicators, as follows:

	 4.1 	Local community support 

	 4.2 	Cohesive communities

	 4.3 	Strong identity and culture

	 4.4 	Actively engaged citizens



The Rockefeller Foundation | Arup 67

Indicator 4.1.: Local community support
Goal: 	

Cohesive social structures providing support at individual, household and 
local community level.

Rationale: 	

Top-down support for individuals and households to reduce isolation, 
strengthen family units and foster good relationships within communities is 
important to support the development of cohesive social structures within 
communities. It is also important for helping to ensure that individuals are not 
isolated during times of shock or stress, and communities work together to 
adapt to stresses and recover from shocks.

Focus: 	

This indicator concerns the top-down support provided by city government, 
other agencies and partners, and formal networks to provide social and 
emotional support to individuals, households and family units.

Qualities:  

	 •	 Reflective

	 •	 Inclusive

Qualitative questions:

4.1.1 To what extent is help provided for vulnerable individuals who may not otherwise 
have immediate social support?

4.1.2 To what extent is support provided within communities to strengthen family units?

4.1.3 To what extent do local communities and community organisations provide an 
additional avenue of immediate support for citizens?
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eference tables

T
h

e
 R

o
c
k
e

fe
lle

r F
o

u
n

d
a

tio
n
 

C
ity

 R
e

s
ilie

n
c
e

 In
d

e
x

M
e

a
s
u

re
m

e
n

t G
u

id
e

 

   | Is
s
u

e
 | 1

4
 D

e
c
e

m
b

e
r 2

0
1

5
  

\\G
L
O

B
A

L
\L

O
N

D
O

N
\T

R
A

N
S

F
E

R
\IN

T
E

R
N

A
T

IO
N

A
L
 D

E
V

E
L
O

P
M

E
N

T
\J

O
S

E
\1

6
0
3

1
4
 - V

O
L
 6

\1
5
1

2
1

4
_
C

R
I-2

_
M

E
A

S
U

R
E

M
E

N
T

 G
U

ID
E

.D
O

C
X

 

P
a

g
e

 6
4

 In
d

ica
to

r 4
.1

. R
eferen

ce ta
b

les 

                      

4
.1

.1
: T

o
 w

h
a
t ex

ten
t is h

elp
 p

ro
v

id
ed

 fo
r v

u
ln

era
b

le in
d

iv
id

u
a

ls w
h

o
 m

a
y

 n
o

t o
th

erw
ise h

a
v

e im
m

ed
ia

te so
cia

l su
p

p
o

rt?
 

B
a

sis o
f 

M
ea

su
re

m
e
n

t 

B
est C

a
se S

cen
a

rio
 (S

co
re =

 5
) 

W
o

rst C
a

se S
cen

a
rio

 (S
co

re =
 1

) 

R
o

b
u
st sa

fe
g

u
ard

s ex
ist to

 p
ro

tect an
d

 su
p

p
o

rt d
isad

v
an

tag
e
d

 o
r 

v
u
ln

erab
le p

erso
n
s (e.g

. d
o

m
e
stic ab

u
se, c

h
ild

 p
ro

tectio
n
). M

ech
an

ism
s 

en
su

re th
at so

cial p
ro

tectio
n
 issu

e
s su

c
h
 as ab

u
se, u

n
d

erag
e m

arriag
e a

n
d

 

street ch
ild

ren
 are co

m
p

reh
e
n
siv

ely
 ad

d
ressed

 (u
n
co

v
ered

 an
d

 d
ealt w

ith
). 

T
h
ese m

ech
a
n
ism

s h
a
v
e p

ro
v
e
n
 to

 b
e w

id
ely

 e
ffectiv

e an
d

 e
n
su

re th
at n

o
 

citizen
 is fo

rg
o

tte
n
 ab

o
u
t d

u
rin

g
 tim

e
s o

f sh
o

ck
 o

r stress. T
h
ese 

m
ech

a
n
ism

s are co
n
siste

n
tly

 rev
ie

w
ed

. 

In
clu

siv
e so

cial care m
ec

h
an

ism
s also

 ex
ist to

 en
su

re th
at v

u
ln

erab
le 

p
erso

n
s (w

h
o

 m
a
y
 o

th
erw

ise b
e iso

lated
/lack

 su
p

p
o

rt) are su
p

p
o

rted
 an

d
 

th
eir n

eed
s are m

et. T
h
ese m

ig
h
t in

c
lu

d
e (n

o
t is n

o
t lim

ited
 to

) su
p

p
o

rt 

g
ro

u
p

s, h
o

m
e v

isits an
d

 ad
d

itio
n
al w

e
lfare su

p
p

o
rt. 

T
h
ere is an

 ab
sen

ce o
f sa

fe
g
u
a
rd

s to
 p

ro
tect an

d
 su

p
p

o
rt d

isad
v
an

ta
g
ed

 o
r 

v
u
ln

erab
le p

erso
n
s (e.g

. d
o

m
e
stic ab

u
se, c

h
ild

 p
ro

tectio
n
). Issu

e
s su

c
h
 as 

ab
u
se, u

n
d

erag
e m

arria
g
e an

d
 street ch

ild
ren

 are n
o

t e
ffectiv

ely
 m

o
n
ito

red
 

an
d

 ad
d

ressed
. A

 lack
 o

f effec
tiv

e m
ech

a
n
ism

s an
d

 activ
itie

s leav
es 

certain
 citize

n
s (w

h
o

 n
eed

 so
cial su

p
p

o
rt) ev

en
 m

o
re v

u
ln

era
b

le an
d

 

iso
lated

, d
u
rin

g
 tim

e
s o

f b
o

th
 sh

o
ck

 a
n
d

/o
r stress.  

  

Q
u

a
n

tita
tiv

e 

m
etric

s 

P
referred

 m
etric

 
M

etric G
u

id
a

n
ce

 

P
ercen

tag
e ch

ild
ren

 liv
in

g
 o

u
tsid

e o
f th

e care o
f a resp

o
n
sib

le ad
u
lt 

(A
ru

p
, 2

0
1

5
) 

T
h
is in

clu
d

es street c
h
ild

ren
 a

n
d

 an
y
 o

th
er ch

ild
ren

 w
h

o
 d

o
 n

o
t h

a
v
e 

ap
p

ro
p

riate ad
u
lt care.  

It d
o

es n
o

t in
clu

d
e th

o
se w

h
ic

h
 are u

n
d

er ap
p

ro
p

riate, safe care o
f v

erified
 

ad
u
lts in

 ch
ild

ren
’s h

o
m

es, o
r th

o
se u

n
d

er fo
ster care o

r ad
o
p

tio
n
. 

S
u

p
p

le
m

en
ta

ry
 M

etrics 

• 
N

u
m

b
er o

f h
o

sp
ice / n

u
rsin

g
 h

o
m

e facilities in
 city

?
 (A

ru
p

, 2
0

1
5

) 

• 
C

h
ild

 m
arriag

e –
 p

ercen
tag

e o
f w

o
m

e
n
 2

0
-2

4
 y

ears o
ld

 w
h
o

 w
ere m

arried
 o

r in
 u

n
io

n
 b

e
fo

re ag
e 1

8
) (U

N
IC

E
F

, 2
0
1

3
) 

• 
P

ercen
tag

e o
f ch

ild
ren

 u
n
d

er ag
e 5

 w
h
o

se b
irth

 is reg
istered

 w
ith

 a civ
il au

th
o

rity
 (U

N
S

D
N

, 2
0

1
5
) 

• 
P

ercen
tag

e o
f h

arm
fu

l trad
itio

n
al p

ractices, in
clu

d
in

g
 fe

m
ale

 g
en

ita
l m

u
tila

tio
n
/c

u
ttin

g
 (U

N
S

D
N

, 2
0

1
5

) 

• 
P

ercen
tag

e o
f referred

 cases o
f se

x
u
al a

n
d

 g
e
n
d

er-b
ased

 v
io

len
ce ag

ain
st w

o
m

e
n
 an

d
 ch

ild
ren

 th
at are in

v
e
stig

ated
 an

d
 sen

ten
ced

 (U
N

S
D

N
, 

2
0

1
5
) 



The Rockefeller Foundation | Arup 69

T
h

e
 R

o
c
k
e

fe
lle

r 
F

o
u

n
d

a
ti
o

n
 

C
it
y
 R

e
s
ili

e
n

c
e

 I
n

d
e

x
M

e
a

s
u

re
m

e
n

t 
G

u
id

e
 

   
| 
Is

s
u

e
 |
 1

4
 D

e
c
e

m
b

e
r 

2
0

1
5

  

\\
G

L
O

B
A

L
\L

O
N

D
O

N
\T

R
A

N
S

F
E

R
\I
N

T
E

R
N

A
T

IO
N

A
L
 D

E
V

E
L
O

P
M

E
N

T
\J

O
S

E
\1

6
0
3

1
4
 -

 V
O

L
 6

\1
5
1

2
1

4
_
C

R
I-

2
_

M
E

A
S

U
R

E
M

E
N

T
 G

U
ID

E
.D

O
C

X
 

P
a

g
e

 6
5

 

                     

4
.1

.2
: 

T
o

 w
h

a
t 

ex
te

n
t 

is
 s

u
p

p
o

rt
 p

ro
v

id
ed

 w
it

h
in

 c
o

m
m

u
n

it
ie

s 
to

 s
tr

en
g

th
en

 f
a

m
il

y
 u

n
it

s?
 

B
a

si
s 

o
f 

M
ea

su
re

m
e
n

t 

B
es

t 
C

a
se

 S
ce

n
a

ri
o

 (
S

co
re

 =
 5

) 
W

o
rs

t 
C

a
se

 S
ce

n
a

ri
o

 (
S

co
re

 =
 1

) 

T
h
er

e 
ar

e 
fo

rm
al

 a
n
d

 i
n
fo

rm
al

 m
ec

h
a
n
is

m
s 

in
 p

la
ce

 t
o

 p
ro

v
id

e 
su

p
p

o
rt

 

an
d

 a
ss

is
ta

n
ce

 t
o

 f
a
m

il
ie

s 
in

 o
rd

er
 t

o
 s

tr
en

g
th

e
n
 f

a
m

il
y
 u

n
it

s 
(e

.g
.,

 t
ax

 

b
re

ak
s;

 p
ri

ce
 r

ed
u
ct

io
n
s 

fo
r 

fa
m

il
ie

s 
fo

r 
p

u
b

li
c 

tr
an

sp
o

rt
; 

ch
il

d
ca

re
 

su
p

p
o

rt
).

 F
a
m

il
ie

s 
re

ce
iv

e 
so

ci
al

 s
u
p

p
o

rt
 i

n
 t

im
es

 o
f 

h
ar

d
sh

ip
 (

e.
g
.,

 f
o

o
d

 

b
an

k
s/

o
th

er
 s

u
p

p
o

rt
, 

ex
te

rn
al

 m
ed

ia
ti

o
n
 /

 f
a
m

il
y
 a

d
v
ic

e 
an

d
/o

r 

co
u
n
se

ll
in

g
 t

o
 r

es
o

lv
e 

d
is

p
u
te

s.
).

 T
h
er

e 
ar

e 
re

g
u
la

r 
fa

m
il

y
-f

o
cu

se
d

 e
v
e
n
ts

 

th
ro

u
g
h
o

u
t 

th
e 

ci
ty

. 

T
h
er

e 
ar

e 
n
o

 p
ro

g
ra

m
m

es
 i

n
 p

la
ce

 t
o

 p
ro

v
id

e 
su

p
p

o
rt

 a
n
d

 a
ss

is
ta

n
ce

 t
o

 

fa
m

il
ie

s 
in

 o
rd

er
 t

o
 s

tr
en

g
th

en
 f

a
m

il
y
 u

n
it

s.
 F

a
m

il
ie

s 
ar

e 
n
o

t 
re

ce
iv

in
g
 a

n
y
 

k
in

d
 o

f 
so

ci
al

 s
u
p

p
o

rt
. 
T

h
er

e 
ar

e 
fe

w
, 

if
 a

n
y
 f

a
m

il
y
-o

ri
e
n
ta

te
d

 e
v
en

ts
 

w
it

h
in

 t
h
e 

ci
ty

. 

Q
u

a
n

ti
ta

ti
v

e 

m
et

ri
c
s 

P
re

fe
rr

ed
 m

et
ri

c
 

M
et

ri
c 

G
u

id
a

n
ce

 

F
a
m

il
y
 b

en
e
fi

ts
 p

u
b

li
c 

sp
e
n
d

in
g
 a

s 
a 

p
er

ce
n
ta

g
e 

o
f 

to
ta

l 
ci

ty
 G

D
P

 

(O
E

C
D

) 

P
u
b

li
c 

sp
en

d
in

g
 o

n
 f

a
m

il
y
 b

en
ef

it
s 

in
cl

u
d

es
 f

in
a
n
ci

al
 s

u
p

p
o

rt
 t

h
at

 i
s 

ex
cl

u
si

v
el

y
 f

o
r 

fa
m

il
ie

s 
an

d
 c

h
il

d
re

n
. 

S
p

en
d

in
g
 r

ec
o

rd
ed

 i
n
 o

th
er

 s
o

ci
al

 

p
o

li
cy

 a
re

as
 s

u
c
h
 a

s 
h
ea

lt
h
 a

n
d

 h
o

u
si

n
g
 a

ls
o

 a
ss

is
t 

fa
m

il
ie

s,
 b

u
t 

n
o

t 

ex
cl

u
si

v
el

y
, 

a
n
d

 i
t 

is
 n

o
t 

in
cl

u
d

ed
 h

er
e.

 B
ro

ad
ly

 s
p

ea
k
in

g
 t

h
er

e 
ar

e 
th

re
e 

ty
p

es
 o

f 
p

u
b

li
c 

sp
en

d
in

g
 o

n
 f

a
m

il
y
 b

en
e
fi

ts
: 

1
. 

C
h
il

d
-r

el
at

ed
 c

as
h
 t

ra
n

sf
er

s 
to

 f
a
m

il
ie

s 
w

it
h
 c

h
il

d
re

n
: 

th
is

 i
n
cl

u
d

es
 

ch
il

d
 a

ll
o

w
an

ce
s,

 p
u
b

li
c 

in
co

m
e 

su
p

p
o

rt
 p

ay
m

en
ts

 d
u
ri

n
g
 p

er
io

d
s 

o
f 

p
ar

en
ta

l 
le

av
e 

an
d

 i
n
co

m
e 

su
p

p
o

rt
 f

o
r 

so
le

 p
ar

en
ts

 f
a
m

il
ie

s 
 

2
. 

P
u
b

li
c 

sp
en

d
in

g
 o

n
 s

er
v
ic

e
s 

fo
r 

fa
m

il
ie

s 
w

it
h
 c

h
il

d
re

n
: 

in
c
lu

d
es

, 
d

ir
ec

t 

fi
n
an

ci
n

g
 a

n
d

 s
u
b

si
d

is
in

g
 o

f 
c
h
il

d
ca

re
 a

n
d

 e
ar

ly
 e

d
u
ca

ti
o

n
, 

sp
en

d
in

g
 o

n
 

as
si

st
an

ce
 f

o
r 

y
o

u
n
g
 p

eo
p

le
 (

e.
g
. 

re
si

d
en

ti
al

 f
ac

il
it

ie
s)

, 
fa

m
il

y
 s

er
v

ic
es

, 

in
cl

u
d

in
g
 c

en
tr

e
-b

as
ed

 f
ac

il
it

ie
s 

an
d

 h
o

m
e 

h
el

p
 s

er
v
ic

es
. 

 

3
. 

F
in

an
ci

al
 s

u
p

p
o

rt
 f

o
r 

fa
m

il
ie

s 
th

ro
u

g
h
 t

h
e 

ta
x
 s

y
st

e
m

. 
In

cl
u
d

es
 t

ax
 

ex
e
m

p
ti

o
n
s;

 c
h
il

d
 t

a
x
 a

ll
o

w
a
n

ce
s;

 c
h
il

d
 t

a
x
 c

re
d

it
s.

 

(w
w

w
.o

ec
d

.o
rg

/s
o

ci
al

/f
a
m

il
y
/d

at
ab

as
e)

  

S
u

p
p

le
m

en
ta

ry
 M

et
ri

cs
 

•
 

P
er

ce
n
ta

g
e 

o
f 

p
o

p
u
la

ti
o

n
 l

iv
in

g
 a

lo
n
e 

(E
u
ro

p
ea

n
 U

n
io

n
, 

E
u
ro

st
at

 )
 

•
 

P
er

ce
n
ta

g
e 

o
f 

p
eo

p
le

 r
es

p
o

n
d

in
g
 a

g
re

e 
o

r 
st

ro
n
g
ly

 a
g
re

e 
to

 s
u
rv

e
y
 “

If
 y

o
u
 w

er
e 

in
 t

ro
u
b

le
, 

d
o

 y
o

u
 h

av
e 

re
la

ti
v
es

 o
r 

fr
ie

n
d

s 
y
o

u
 c

a
n
 c

o
u

n
t 

o
n
 

to
 h

el
p

 y
o

u
 w

h
en

e
v
er

 y
o

u
 n

ee
d

 t
h
e
m

, 
o

r 
n
o

t?
 (

O
E

C
D

 B
L

I)
 

•
 

A
v
er

ag
e 

h
o

u
se

h
o

ld
 s

iz
e 

(A
ru

p
, 

2
0

1
5

) 

•
 

P
er

ce
n
ta

g
e 

o
f 

ch
il

d
re

n
 u

n
d

er
 5

 e
x
p

er
ie

n
ci

n
g
 r

es
p

o
n

si
v
e,

 s
ti

m
u
la

ti
n
g
 p

ar
en

ti
n

g
 i

n
 s

a
fe

 e
n

v
ir

o
n

m
e
n
ts

 (
U

N
S

D
N

, 
2

0
1

5
) 



Research Report Volume 6 Measurement Guide 70

T
h

e
 R

o
c
k
e

fe
lle

r F
o

u
n

d
a

tio
n
 

C
ity

 R
e

s
ilie

n
c
e

 In
d

e
x

M
e

a
s
u

re
m

e
n

t G
u

id
e

 

   | Is
s
u

e
 | 1

4
 D

e
c
e

m
b

e
r 2

0
1

5
  

\\G
L
O

B
A

L
\L

O
N

D
O

N
\T

R
A

N
S

F
E

R
\IN

T
E

R
N

A
T

IO
N

A
L
 D

E
V

E
L
O

P
M

E
N

T
\J

O
S

E
\1

6
0
3

1
4
 - V

O
L
 6

\1
5
1

2
1

4
_
C

R
I-2

_
M

E
A

S
U

R
E

M
E

N
T

 G
U

ID
E

.D
O

C
X

 

P
a

g
e

 6
6

   

  
4

.1
.3

: T
o

 w
h

a
t ex

ten
t d

o
 lo

ca
l co

m
m

u
n

itie
s a

n
d

 co
m

m
u

n
ity

 o
rg

a
n

isa
tio

n
s p

ro
v

id
e a

n
 a

d
d

itio
n

a
l a

v
en

u
e o

f im
m

e
d

ia
te su

p
p

o
rt fo

r citizen
s?

 

B
a

sis o
f 

M
ea

su
re

m
e
n

t 

B
est C

a
se S

cen
a

rio
 (S

co
re =

 5
) 

W
o

rst C
a

se S
cen

a
rio

 (S
co

re =
 1

) 

T
h
ere freq

u
en

tly
 a stro

n
g
 se

n
se o

f b
elo

n
g
in

g
 w

ith
in

 lo
cal co

m
m

u
n
itie

s 

an
d

 n
eig

h
b

o
u
rs g

e
n
erally

 k
n
o

w
 eac

h
 o

th
er p

ro
v
id

in
g
 an

 ad
d

itio
n
al le

v
el 

o
f su

p
p

o
rt. T

h
ere is also

 su
p

p
o

rt p
ro

v
id

ed
 b

y
 co

m
m

u
n
ity

 g
ro

u
p

s, w
h
ic

h
 

v
ary

 in
 th

e
ir scale an

d
 ty

p
e. T

h
ese m

a
y
 in

clu
d

e (b
u
t are n

o
t lim

ited
 to

):  

• S
p

atial co
m

m
u

n
itie

s (lo
cal n

eig
h
b

o
u
rs, streets, n

eig
h
b

o
u
rh

o
o

d
s, p

arish
es 

etc.); 

• C
o

m
m

u
n
ities o

f sh
ared

 in
terest (e.g

., lo
cal sp

o
rts tea

m
s, o

th
er h

o
b

b
ies); 

• C
o

m
m

u
n
ities o

f sh
ared

 circu
m

sta
n
ce (e.g

., d
isab

ility
 g

ro
u
p

s, ex
p

atriate 

co
m

m
u

n
itie

s etc.); 

• C
o

m
m

u
n
ities o

f sh
ared

 ex
p

e
rien

ce (e.g
., flo

o
d

 g
ro

u
p

s). 

T
h
is co

m
m

u
n

ity
 p

ro
v
id

es a
n
 a

d
d

itio
n
al av

en
u
e o

f su
p

p
o

rt fo
r p

erso
n
s, 

o
u
tsid

e o
f th

e im
m

ed
iate fa

m
ily

. F
u

n
d

in
g
 is p

ro
v
id

ed
 to

 co
m

m
u

n
ity

 

g
ro

u
p

s (e.g
., b

y
 th

e city
 g

o
v
ern

m
e
n
t, p

riv
ate secto

r) to
 en

su
re th

at th
e
y
 

can
 co

n
tin

u
e to

 o
p

erate. 

T
h
ere is freq

u
en

tly
 little se

n
se

 o
f su

p
p

o
rt w

ith
in

 co
m

m
u

n
itie

s, w
ith

 little 

in
teractio

n
 b

etw
ee

n
 n

eig
h
b

o
u
rs. F

e
w

 co
m

m
u

n
ity

 g
ro

u
p

s ex
ist an

d
 p

eo
p

le 

h
av

e little co
n

n
ectio

n
 o

r in
tera

ctio
n
 w

ith
 th

o
se w

ith
in

 th
eir c

o
m

m
u

n
ity

 / 

co
m

m
u

n
itie

s. 

 

Q
u

a
n

tita
tiv

e 

m
etric

s 

P
referred

 m
etric

 

 
M

etric G
u

id
a

n
ce

 

P
ercen

tag
e o

f p
eo

p
le w

h
o

 resp
o

n
d

ed
 th

at th
e
y
 k

n
o

w
 th

e n
a
m

es o
f th

eir 

im
m

ed
iate n

eig
h
b

o
u
rs (b

y
 su

rv
e
y
) 

(A
d

ap
ted

 fro
m

 A
P

-N
O

R
C

 (at th
e U

n
iv

ersity
 o

f C
h
ica

g
o

)) 

T
h
is can

 b
e b

ased
 o

n
 a sa

m
p

le
 su

rv
e
y
 b

u
t sh

o
u
ld

 in
clu

d
e at least 1

0
0

 

h
o

u
se

h
o

ld
s fro

m
 each

 d
istrict o

r b
o
ro

u
g
h
 w

ith
in

 th
e city

 

S
u

p
p

le
m

en
ta

ry
 M

etrics 

 



The Rockefeller Foundation | Arup 71

Indicator 4.2.: Cohesive communities
Goal: 	

Cohesive, harmonised communities across the city.

Rationale: 	

Cohesive communities foster a sense of shared community purpose, support 
and maintain networks, relationships, services and goods. This in turn builds 
community participation and engagement as well as responsibility for action 
and reduces social tensions between communities. This is especially critical 
following a shock when networks and relationships are most likely to be 
disrupted. Characteristics of trust, knowledge of who and how to access help, 
and a sense of mutual support helps a community rebound faster and more 
fully, and can even enhance feelings of cohesion through shared experiences.

Focus: 	

This indicator considers the relationships between communities across the 
city. It addresses harmony across different communities and support for 
certain community groups which might otherwise be disadvantaged or 
marginalised.

Qualities:  

	 •	 Reflective

	 •	 Integrated

Qualitative questions:

4.2.1. To what extent are communities within the city cohesive across different racial and 
cultural groups?

4.2.2. To what extent is support provided to communities to empower disadvantaged 
groups?

4.2.3. To what extent is support provided to communities to support young citizens?
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Indicator 4.3.: Strong identity and culture
Goal: 	

Cohesive local identity and culture, in which all citizens feel a sense of 
belonging in the city.

Rationale: 	

Reinforcing local identity and culture contributes to positive relationships 
between individuals while reinforcing their collective ability to improve the 
environment where they live, work, create and play. A strong city-wide sense 
of identity also helps communities pull together to act collectively during 
times of shock or stress.

Focus: 	

This indicator explores the sense of collective identity at the city-wide scale. It 
examines the extent to which a city spirit, culture and identity exists.

Qualities:  

	 •	 Robust

	 •	 Integrated

Qualitative questions:

4.3.1 To what extent is there a sense of cohesive identity and culture within communities 
and neighbourhoods across the city?

4.3.2 To what extent is there a cohesive sense of city-wide identity and culture, in which all 
citizens feel a sense of belonging?
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Indicator 4.4.: Actively engaged citizens
Goal: 	

Citizens actively engage, express opinion and participate within society.

Rationale: 	

A city whose citizens are actively engaged in city life, voice their opinions 
on matters concerning the running of the city and participate in identifying 
solutions to problems and chronic stresses, is more likely to be able to identify 
and implement successful initiatives to build resilience.

Focus: 	

This indicator looks at whether civil society is able and willing to make 
a difference and improve upon the stresses affecting a city's resilience. It 
addresses whether citizens have the freedom and will to actively participate 
and engage in city life. It is focused on bottom-up, grassroots participation, 
as opposed to top-down engagement initiatives that the city government may 
implement. Top-down engagement activities by city government is considered 
by Goals 10 and 11.

Qualities:  

	 •	 Resourceful

	 •	 Inclusive

Qualitative questions:

4.4.1 To what extent are all parts of the population engaged with, and participating in, 
matters affecting the city?

4.4.2 To what extent does the private sector contribute to society and the spirit of 
community within the city?

4.4.3 To what extent are there strong networks of community-based organisations across 
the city to mobilise, organise and exchange knowledge?
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Goal 5. Comprehensive security and rule of 
law
Description: This includes law enforcement, fair justice, and prevention of 
crime and corruption.

Rationale: Maintaining a just, stable and secure society is important in 
a resilient city, not just to maintain social order but also for the effective 
enforcement of laws and regulations that also strengthen resilience (such 
as building codes and environmental regulations). Important to achieving 
this is an integrated approach to law enforcement and justice that combines 
deterrents with effective policing, a transparent criminal and civil judicial 
system, and robust measures to combat corruption. An effective judicial 
system promotes civic education as a preventive measure, as well as 
responsive action through fair justice. Sufficiently resourced policing 
practices that promote safety and security are a feature of daily life in a 
resilient city, and continue during times of unrest.

Focus: The focus of this Goal is on the measures that are in place to deter 
crime and corruption and enforce law and regulations.

Structure: This Goal comprises four indicators, as follows:

	 5.1 	Effective systems to deter crime

	 5.2 	Proactive corruption prevention

	 5.3 	Competent policing

	 5.4 	Accessible criminal and civil justice
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Indicator 5.1.: Effective systems to deter crime
Goal: 	

Integrated, collaborative and resourceful mechanisms to deter crime.

Rationale: 	

Effective systems to deter crime are critical to increase a sense of safety 
amongst city residents, reducing the costs associated with fighting crime, and 
to create a secure business environment that will attract inward investment. 
High crime rates can lead to long-term social and economic breakdown 
through the de-stabilisation of communities and a degradation of the city’s 
competitive advantage in attracting and retaining residents, talent and 
investment. Crime prevention reduces the costs associated with maintaining 
the police personnel and operations, courts, jails, and prisons directed toward 
addressing crimes.

Focus: 	

This indicator considers the exposure of citizens and businesses to crime, 
and whether the city has in place systems aimed at reducing the opportunity 
or attractiveness of criminal behaviour, preventing crime from happening, 
helping offenders and affected parties reconcile, and reducing recidivisms.

Qualities:  

	 •	 Robust

	 •	 Resourceful

Qualitative questions:

5.1.1 To what extent do preventative programmes play a role in tackling crime and 
violence within the city?

5.1.2 To what extent are there mechanisms in place within the city to assist the 
rehabilitation and reintegration of people with criminal convictions?

5.1.3 To what extent does the city promote an urban environment designed to deter crime 
and violence?



Research Report Volume 6 Measurement Guide 84

T
h

e
 R

o
c
k
e

fe
lle

r F
o

u
n

d
a

tio
n
 

C
ity

 R
e

s
ilie

n
c
e

 In
d

e
x

M
e

a
s
u

re
m

e
n

t G
u

id
e

 

   | Is
s
u

e
 | 1

4
 D

e
c
e

m
b

e
r 2

0
1

5
  

\\G
L
O

B
A

L
\L

O
N

D
O

N
\T

R
A

N
S

F
E

R
\IN

T
E

R
N

A
T

IO
N

A
L
 D

E
V

E
L
O

P
M

E
N

T
\J

O
S

E
\1

6
0
3

1
4
 - V

O
L
 6

\1
5
1

2
1

4
_
C

R
I-2

_
M

E
A

S
U

R
E

M
E

N
T

 G
U

ID
E

.D
O

C
X

 

P
a

g
e

 8
0

 In
d

ica
to

r 5
.1

. R
eferen

ce ta
b

les 

  
 

5
.1

.1
: T

o
 w

h
a
t ex

ten
t d

o
 p

rev
en

ta
tiv

e p
ro

g
ra

m
m

es p
la

y
 a

 ro
le in

 ta
ck

lin
g

 crim
e a

n
d

 v
io

len
ce w

ith
in

 th
e city

?
 

B
a

sis o
f 

M
ea

su
re

m
e
n

t 

B
est C

a
se S

cen
a

rio
 (S

co
re =

 5
) 

W
o

rst C
a

se S
cen

a
rio

 (S
co

re =
 1

) 

P
rev

en
tativ

e p
ro

g
ra

m
m

es p
la

y
 a critical ro

le in
 tack

lin
g
 crim

e an
d

 v
io

len
ce w

ith
in

 

th
e city

 a
n
d

 are w
id

ely
 im

p
le

m
en

ted
. T

h
ere is a d

iv
erse ran

g
e o

f fo
rm

al an
d

 

in
fo

rm
al p

ractices an
d

 p
ro

g
ram

m
es in

 p
lace to

 p
rev

en
t crim

e, in
v
o

lv
in

g
 

co
m

m
u

n
itie

s, fa
m

ilie
s, sch

o
o

ls, lab
o

u
r m

ark
ets, p

o
lic

y
 an

d
 th

e crim
in

al ju
stice 

sy
ste

m
. T

h
ere is a d

ep
artm

en
t, ag

en
c
y
 o

r th
ird

-p
arty

 o
rg

a
n
isatio

n
 w

ith
 

resp
o

n
sib

ility
 fo

r strate
g
ic o

v
e
rsig

h
t o

f crim
e p

rev
en

tio
n
 w

ith
in

 th
e city

 an
d

 fo
r 

d
ev

elo
p

in
g
 strateg

ie
s an

d
 p

rio
ritisin

g
 fu

n
d

in
g
 fo

r crim
e p

rev
en

tio
n
 in

itia
tiv

e
s. 

T
h
ere are clearly

 d
efin

ed
 crite

ria fo
r allo

catin
g
 fu

n
d

in
g
 to

 p
ro

g
ra

m
m

es, b
ased

 o
n
 

resu
lts d

eliv
ered

 b
y
 th

e
se p

ro
g
ra

m
m

e
s. T

h
ese p

ro
g
ra

m
m

e
s a

re reg
u
larly

 e
v
alu

ated
 

an
d

 th
ere is a

n
 ad

eq
u
ate lev

el o
f fu

n
d

in
g
 av

ailab
le fo

r p
ro

g
ra

m
m

es th
at are 

d
em

o
n
strab

ly
 e

ffectiv
e. 

T
h
ere are fe

w
 o

r n
o

 fo
rm

al a
n

d
 in

fo
rm

al p
ractices a

n
d

 p
ro

g
ra

m
m

es in
 p

lace to
 

p
rev

en
t crim

e. M
ea

su
res to

 ta
ck

le crim
e are g

e
n
erally

 reactio
n
ary

, after th
e ev

e
n
t, 

in
v
o

lv
in

g
 th

e p
o

lice an
d

 th
e crim

in
al ju

stice sy
ste

m
. T

h
ere is n

o
 d

ep
artm

e
n
t, 

ag
en

c
y
 o

r th
ird

-p
arty

 o
rg

a
n
isa

tio
n
 w

ith
 resp

o
n
sib

ility
 fo

r strateg
ic o

v
ersig

h
t o

f 

crim
e p

rev
en

tio
n
 w

ith
in

 th
e city

 o
r fo

r d
ev

elo
p

in
g
 strateg

ie
s an

d
 p

rio
ritisin

g
 

fu
n
d

in
g
 fo

r crim
e p

rev
en

tio
n
 in

itiativ
e
s. 

Q
u

a
n

tita
tiv

e 

m
etric

s 

P
referred

 m
etric

 
M

etric G
u

id
a

n
ce

 

H
o

m
icid

es p
er 1

0
0

,0
0

0
, p

er y
ear 

(A
ru

p
, 2

0
1

5
) 

H
o

m
icid

es reco
rd

ed
 w

ith
in

 th
e city

. 

S
u

p
p

le
m

en
ta

ry
 M

etrics 

• 
P

ercen
tag

e o
f p

eo
p

le w
h
o

 sa
y
 th

e
y
 are co

n
cern

ed
 ab

o
u
t crim

e (M
O

P
A

C
) 

• 
T

o
tal crim

e p
er 1

0
0

,0
0
0

, p
er y

ear (A
ru

p
, 2

0
1

5
) 

• 
N

u
m

b
er o

f p
articip

an
ts an

d
 g

rad
u
ates fro

m
 an

ti-v
io

le
n
ce p

ro
g
ra

m
s (C

U
N

Y
) 

• 
P

ercen
tag

e o
f ju

v
e
n
ile

s en
ro

lled
 in

 sch
o

o
ls b

o
th

 in
 jail/p

riso
n
, an

d
 also

 fo
llo

w
in

g
 th

eir rele
ase 

Indicator 5.1.: R
eference tables



The Rockefeller Foundation | Arup 85

T
h

e
 R

o
c
k
e

fe
lle

r 
F

o
u

n
d

a
ti
o

n
 

C
it
y
 R

e
s
ili

e
n

c
e

 I
n

d
e

x
M

e
a

s
u

re
m

e
n

t 
G

u
id

e
 

   
| 
Is

s
u

e
 |
 1

4
 D

e
c
e

m
b

e
r 

2
0

1
5

  

\\
G

L
O

B
A

L
\L

O
N

D
O

N
\T

R
A

N
S

F
E

R
\I
N

T
E

R
N

A
T

IO
N

A
L
 D

E
V

E
L
O

P
M

E
N

T
\J

O
S

E
\1

6
0
3

1
4
 -

 V
O

L
 6

\1
5
1

2
1

4
_
C

R
I-

2
_

M
E

A
S

U
R

E
M

E
N

T
 G

U
ID

E
.D

O
C

X
 

P
a

g
e

 8
1

    
 

5
.1

.2
: 

T
o

 w
h

a
t 

ex
te

n
t 

a
re

 t
h

er
e 

m
ec

h
a

n
is

m
s 

in
 p

la
ce

 w
it

h
in

 t
h

e 
ci

ty
 t

o
 a

ss
is

t 
th

e 
re

h
a

b
il

it
a

ti
o

n
 a

n
d

 r
ei

n
te

g
ra

ti
o

n
 o

f 
p

eo
p

le
 w

it
h

 c
ri

m
in

a
l 

co
n

v
ic

ti
o

n
s?

 

B
a

si
s 

o
f 

M
ea

su
re

m
e
n

t 

B
es

t 
C

a
se

 S
ce

n
a

ri
o

 (
S

co
re

 =
 5

) 
W

o
rs

t 
C

a
se

 S
ce

n
a

ri
o

 (
S

co
re

 =
 1

) 

T
h
er

e 
ar

e 
p

o
li

ci
es

 a
n
d

 s
tr

at
eg

ie
s 

in
 p

la
ce

 t
h
a
t 

p
ro

m
o

te
 r

eh
ab

il
it

at
io

n
 o

f 
co

n
v

ic
te

d
 

cr
im

in
al

s 
a
n
d

 r
ei

n
te

g
ra

ti
o

n
 w

it
h
in

 c
iv

ic
 s

o
ci

et
y
. 

T
h
er

e 
ar

e 
fo

rm
al

 a
n
d

 i
n
fo

rm
al

 

p
ro

g
ra

m
m

e
s 

an
d

 i
n

it
ia

ti
v
es

 t
o

 h
el

p
 p

re
p

ar
e 

co
n
v
ic

te
d

 c
ri

m
in

al
s 

fo
r 

ef
fe

ct
iv

e 

re
le

as
e 

fr
o

m
 p

ri
so

n
 a

n
d

 r
ei

n
te

g
ra

ti
o

n
 i

n
to

 t
h
e 

co
m

m
u

n
it

y
 a

n
d

 t
o

 h
el

p
 p

re
v
en

t 
re

-

o
ff

e
n
d

in
g
. 

S
u
ch

 p
ro

g
ra

m
m

e
s 

m
a
y
 i

n
cl

u
d

e 
ed

u
ca

ti
o

n
 a

n
d

 t
ra

in
in

g
, 

b
eh

a
v
io

u
ra

l 

tr
ea

tm
e
n
t,

 a
d

d
ic

ti
o

n
 d

ep
en

d
en

c
y
 t

re
at

m
e
n
t,

 m
en

to
ri

n
g
, 

a
n
d

 c
o

ac
h
in

g
 f

in
a
n
ci

al
 a

n
d

 

li
fe

 s
k
il

ls
. 

T
h
er

e 
ar

e 
n
o

 m
ec

h
a
n
is

m
s 

(e
.g

. 
p

o
li

ci
es

, 
st

ra
te

g
ie

s 
a
n
d

 p
ro

g
ra

m
m

es
) 

in
 p

la
ce

 (
at

 a
 

n
at

io
n
al

, 
re

g
io

n
al

 o
r 

ci
ty

 l
e
v
el

) 
ai

m
ed

 a
t 

su
p

p
o

rt
in

g
 t

h
e 

re
h
a
b

il
it

at
io

n
 a

n
d

 

re
in

te
g
ra

ti
o

n
 o

f 
p

eo
p

le
 w

it
h
 c

ri
m

in
al

 c
o

n
v
ic

ti
o

n
s 

w
it

h
in

 t
h
e 

ci
ty

. 

Q
u

a
n

ti
ta

ti
v

e 

m
et

ri
c
s 

P
re

fe
rr

ed
 m

et
ri

c
 

M
et

ri
c 

G
u

id
a

n
ce

 

P
er

ce
n
ta

g
e 

re
-o

ff
e
n
d

in
g
 b

y
 y

o
u
th

s 
le

a
v
in

g
 c

u
st

o
d

y
 

(M
O

P
A

C
) 

P
er

ce
n
ta

g
e 

o
f 

th
o

se
 a

g
ed

 b
et

w
ee

n
 1

5
 a

n
d

 2
4

 y
ea

rs
 o

f 
a
g
e 

w
h

o
 h

av
e 

re
o

ff
en

d
ed

 

u
p

o
n
 l

ea
v
in

g
 p

ri
so

n
. 

S
u

p
p

le
m

en
ta

ry
 M

et
ri

cs
 

•
 

P
er

ce
n
ta

g
e 

o
f 

ad
u
lt

s 
re

-o
ff

e
n
d

in
g
 u

p
o

n
 l

ea
v
in

g
 c

u
st

o
d

y
 

•
 

P
er

ce
n
ta

g
e 

o
f 

o
ff

en
d

er
s 

p
la

ce
d

 i
n
 t

re
at

m
e
n
t 

o
r 

al
te

rn
at

iv
e 

p
ro

g
ra

m
s 

(A
ru

p
, 

2
0

1
5
) 

•
 

P
er

ce
n
ta

g
e 

o
f 

in
d

iv
id

u
a
ls

 w
h
o

 h
av

e 
at

 l
ea

st
 p

ar
t 

ti
m

e 
jo

b
s 

3
 m

o
n
th

s 
a
ft

er
 r

el
ea

se
 f

ro
m

 j
ai

l/
p

ri
so

n
; 

(2
) 

p
er

ce
n
ta

g
e 

o
f 

ju
v
e
n
il

es
 e

n
ro

ll
ed

 i
n
 s

c
h
o

o
ls

 b
o

th
 i

n
 

ja
il

/p
ri

so
n
, 

an
d

 a
ls

o
 f

o
ll

o
w

in
g
 t

h
ei

r 
re

le
as

e 
(C

U
N

Y
) 

 



Research Report Volume 6 Measurement Guide 86

T
h

e
 R

o
c
k
e

fe
lle

r F
o

u
n

d
a

tio
n
 

C
ity

 R
e

s
ilie

n
c
e

 In
d

e
x

M
e

a
s
u

re
m

e
n

t G
u

id
e

 

   | Is
s
u

e
 | 1

4
 D

e
c
e

m
b

e
r 2

0
1

5
  

\\G
L
O

B
A

L
\L

O
N

D
O

N
\T

R
A

N
S

F
E

R
\IN

T
E

R
N

A
T

IO
N

A
L
 D

E
V

E
L
O

P
M

E
N

T
\J

O
S

E
\1

6
0
3

1
4
 - V

O
L
 6

\1
5
1

2
1

4
_
C

R
I-2

_
M

E
A

S
U

R
E

M
E

N
T

 G
U

ID
E

.D
O

C
X

 

P
a

g
e

 8
2

     

5
.1

.3
: T

o
 w

h
a
t ex

ten
t d

o
es th

e city
 p

ro
m

o
te a

n
 u

rb
a

n
 en

v
iro

n
m

en
t d

esig
n

e
d

 to
 d

eter crim
e a

n
d

 v
io

len
ce?

 

B
a

sis o
f 

M
ea

su
re

m
e
n

t 

B
est C

a
se S

cen
a

rio
 (S

co
re =

 5
) 

W
o

rst C
a

se S
cen

a
rio

 (S
co

re =
 1

) 

T
h
ere are effectiv

e p
o

licies a
n

d
 strateg

ies in
 p

lace (at a n
atio

n
al, reg

io
n
a
l o

r lo
cal 

lev
el) aim

ed
 at ad

v
an

cin
g
 p

rin
cip

les o
f sa

fe u
rb

an
 d

esig
n
. T

rain
in

g
 is p

ro
v
id

ed
 to

 

city
 p

lan
n
ers o

n
 th

e p
rin

cip
les o

f d
esig

n
in

g
 sa

fe u
rb

an
 en

v
iro

n
m

e
n
ts. T

h
ere are 

p
lan

n
in

g
 req

u
ire

m
e
n
ts fo

r certain
 n

e
w

 d
e
v
elo

p
m

e
n
ts to

 co
m

p
ly

 w
ith

 g
u
id

an
ce o

n
 

d
esig

n
in

g
 o

u
t crim

e fro
m

 u
rb

a
n
 sp

aces. T
h
ere is co

m
p

reh
en

siv
e g

u
id

an
ce 

av
ailab

le fro
m

 th
e city

 p
lan

n
in

g
 au

th
o

rity
 o

r o
th

er o
rg

an
isatio

n
 to

 assist 

d
ev

elo
p

ers in
 d

esig
n
in

g
 o

u
t crim

e fro
m

 n
e
w

 d
e
v
elo

p
m

e
n
ts. 

T
h
ere are n

o
 strateg

ies, p
o

licies o
r p

ro
g
ram

m
es in

 p
lace (at a n

atio
n
al, reg

io
n
al o

r 

lo
cal lev

el) aim
ed

 at ad
v
a
n
cin

g
 p

rin
cip

les o
f safe u

rb
an

 d
esig

n
. T

h
ere is little o

r 

n
o

 train
in

g
 p

ro
v
id

ed
 to

 city
 p

lan
n
ers o

n
 th

e p
rin

c
ip

les o
f d

esig
n

in
g
 o

u
t crim

e 

w
ith

in
 u

rb
a
n
 d

ev
elo

p
m

e
n
t. T

h
ere is n

o
 w

id
ely

 d
istrib

u
ted

 g
u

id
an

ce av
ailab

le fro
m

 

th
e city

 p
la

n
n
in

g
 a

u
th

o
rity

 o
r o

th
er o

rg
an

isa
tio

n
 to

 assist d
e
v
elo

p
ers in

 d
esig

n
in

g
 

o
u
t crim

e fro
m

 n
e
w

 d
e
v
elo

p
m

en
ts. 

Q
u

a
n

tita
tiv

e 

m
etric

s 

P
referred

 m
etric

 
M

etric G
u

id
a

n
ce

 

P
ercen

tag
e o

f w
o

m
e
n
 an

d
 m

e
n
 w

h
o

 rep
o

rt feelin
g
 sa

fe w
alk

in
g
 alo

n
e at n

ig
h
t in

 

th
e city

 o
r area w

h
ere th

e
y
 liv

e 

(U
N

S
D

N
, 2

0
1

5
) 

T
h
is can

 b
e b

ased
 o

n
 a sa

m
p

le
 su

rv
e
y
 b

u
t sh

o
u
ld

 in
clu

d
e at least 1

0
0

 h
o

u
seh

o
ld

s 

fro
m

 each
 d

istrict o
r b

o
ro

u
g
h
 w

ith
in

 th
e city

 

S
u

p
p

le
m

en
ta

ry
 M

etrics 

• 
 P

ercen
tag

e o
f p

u
b

lic areas in
c
lu

d
in

g
 sid

e
w

alk
s co

v
ered

 b
y
 fu

n
ctio

n
in

g
 street lig

h
ts (A

ru
p

, 2
0

1
5
) 



The Rockefeller Foundation | Arup 87

Indicator 5.2.: Proactive corruption prevention
Goal: 	

Fair and transparent systems to fight corruption and promote justice.

Rationale: 	

Transparent and accountable auditing and scrutiny of public services helps 
to deter corruption and misuse of funds. Effective and transparent efforts 
to deter corruption builds community trust as well as reduces wasteful use 
of resources. Unchecked day-to-day corruption can reduce the effectiveness 
of other measures to strengthen resilience (such as building codes and 
environmental protection regulations), and lead to chronic stress on economic 
growth, community relationships, and city functions. While corruption 
following a shock can exacerbate civil unrest, loss of life and property, and 
impair a city’s ability to recover.

Focus: 	

This indicator considers whether there are mechanisms in place to ensure 
that systems of just conduct are effective, address corruption at all levels 
within the city, and promote accountability within the city government and its 
officials.

Qualities:  

	 •	 Robust

Qualitative questions:

5.2.1. To what extent are corruptions within the city government adequately addressed?

5.2.2. To what extent is the city government considered transparent and trustworthy?
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Indicator 5.2.: R
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Indicator 5.3.: Competent policing
Goal: 	

Effective policing measures and systems for a safe and secure city.

Rationale: 	

Effective, ethical and transparent policing plays an important role in creating 
a safe and secure environment for citizens and private entities. An effective 
police force that is trusted by its citizens can help to prevent civil unrest and 
instigate order during times of emergency.

Focus: 	

This indicator considers whether mechanisms are in place to ensure a 
comprehensive and contextually appropriate approach to law enforcement. 
This indicator does not consider the ‘blue-light’ emergency response services 
provided by the police after a shock event, as these are considered by Goal 3.

Qualities:  

	 •	 Resourceful

Qualitative questions:

5.3.1 To what extent is policing and criminal investigation in the city effective?

5.3.2 To what extent are security forces available to enforce order in the city following a 
disaster?
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Indicator 5.4.: Accessible criminal and civil justice
Goal: 	

Effective, affordable, impartial and accessible mechanisms to promote justice 
and resolve civil disputes.

Rationale: 	

Fair and transparent justice systems promote trust in the rule of law and 
the accountability of the city government and its officials, individuals and 
private entities. The clear and consistent application of laws and equitable 
law enforcement, and the timely, competent and ethical delivery of justice 
reinforces stability within communities. Conversely, failures within the 
justice system can impact on social stability, economic growth and the 
protection of human rights. During times of stress or shock, the rule of law 
and a sense of citizenship are critical to maintaining order and facilitating a 
peaceful recovery.

Focus: 	

This indicator considers the transparency, accessibility, fairness and 
effectiveness of the criminal and civil justice systems within a city.

Qualities:  

	 •	 Resourceful

	 •	 Inclusive

Qualitative questions:

5.4.1 To what extent is the criminal justice system fair, inclusive and transparent?

5.4.2 To what extent is the criminal justice system timely and effective?

5.4.3 To what extent is there an effective civil justice system that is accessible to all?
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Indicator 5.4.: R
eference tables
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Goal 6. Sustainable economy
Description: This is observed in sound management of city finances, diverse 
revenue streams, and the ability to attract business investment, allocate 
capital, and build emergency funds.

Rationale: A resilient city implements sound fiscal procedures in government 
operations, promoting an attractive, vibrant local economy to attract and 
retain business and promote a healthy economic base, and enhancing the 
ability of private sector to ensure businesses can also function during, and 
recover from, emergencies. A thriving city economy that channels revenue 
streams into the city’s budget provides funds to maintain infrastructure, 
support communities and build the city’s competitiveness as a place to do 
business. Sound management of city finances is essential to make the most 
effective use of the city budget.

Focus: The focus of this indicator is on management of public finances, the 
preparedness of businesses to adapt to change and recover from shocks, the 
diversity of the city’s economic base, the ability of the city to attract and 
retain businesses, and the links between the city and wider economies. This 
includes good governance, integration with the regional and global economy 
and measures to attract investment, as well as actions the private sector can 
take to support themselves.

Structure: This Goal comprises five indicators, as follows:

	 6.1 	Well-managed public finances 

	 6.2 	Comprehensive business continuity planning

	 6.3 	Diverse economic base

	 6.4 	Attractive business environment

	 6.5 	Strong integration with regional and global economies
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Indicator 6.1.: Well-managed public finances
Goal: 	

Adequate public finances and sound fiscal management.

Rationale: 	

City governments need adequate financial reserves in order to function – such 
as to pay staff or to spend on delivering services and planning activities. 
Sound financial management ensures that financial resources are robust, 
collected efficiently, used strategically and that the city operates within its 
budget. Careful structuring of city budgets will help to ensure the availability 
of funds to regularly invest in infrastructure and to plan for and respond to 
emergencies. This helps to promote long-term financial stability of the city 
government, as well as enables the government to respond to emergencies 
and adapt to changing circumstances. Resilient cities are also resourceful, 
optimising revenues and expenditures, and leveraging funds from non-
government and business sources where appropriate. For example: public-
private partnerships, direct investment and grant funding.

Focus: 	

This indicator concerns the city budget and how well this is managed. It 
considers revenue streams, deficit and emergency planning and contingency 
budgets.

Qualities:  

	 •	 Robust

Qualitative questions:

6.1.1 To what extent does the city have access and transparent control over diverse 
revenue streams?

6.1.2 To what extent does the city have sufficient funding for delivery of day-to-day city 
government services?

6.1.3
To what extent are Disaster Risk Reduction (DRR) planning and activities adequately 
resourced and to what extent are there mechanisms in place to provide adequate 
and rapid funding sources to the city government for emergency response?
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Indicator 6.2.: Comprehensive business continuity planning
Goal: 	

Resourceful, reflective and flexible business continuity planning across both 
public and private sectors.

Rationale: 	

Continuity planning by businesses is critical to ensuring that the private 
sector is prepared to be able to adapt to change and continue to function 
following shocks. Support from the city government or industry partnerships 
can help businesses both put in place robust contingency plans and build 
networks that can be leveraged during a crisis. Businesses that are prepared 
for emergencies are less likely to be impacted by shock events and more 
likely to be able to function and provide employment following an emergency. 
On a larger scale, the city economy will be less impacted and on a smaller 
scale, individual livelihoods will be less disrupted.

Focus: 	

This indicator concerns the preparedness of businesses, particularly those 
that are important to the city economy, to adapt to change and continue to 
function following a shock. This indicator does not consider emergency 
support that may be offered to small businesses to maintain personal 
livelihoods following a shock event because these considerations are included 
under Goal 2.

Qualities:  

	 •	 Resourceful

	 •	 Reflective

Qualitative questions:

6.2.1 To what extent has the city identified the business sectors that will be critical to the 
continuity of city functions?

6.2.2 To what extent has the city implemented initiatives to ensure that these critical 
private sector firms have developed adequate business continuity plans?

6.2.3
To what extent have comprehensive business continuity plans been created and 
updated by disadvantaged or vulnerable economic sectors (e.g., small and medium-
sized businesses (SMEs), minority business enterprises (MBEs))?



The Rockefeller Foundation | Arup 103

In
di

ca
to

r 
6.

2.
: R

ef
er

en
ce

 ta
bl

es

T
h

e
 R

o
c
k
e

fe
lle

r 
F

o
u

n
d

a
ti
o

n
 

C
it
y
 R

e
s
ili

e
n

c
e

 I
n

d
e

x
M

e
a

s
u

re
m

e
n

t 
G

u
id

e
 

   
| 
Is

s
u

e
 |
 1

4
 D

e
c
e

m
b

e
r 

2
0

1
5

  

\\
G

L
O

B
A

L
\L

O
N

D
O

N
\T

R
A

N
S

F
E

R
\I
N

T
E

R
N

A
T

IO
N

A
L
 D

E
V

E
L
O

P
M

E
N

T
\J

O
S

E
\1

6
0
3

1
4
 -

 V
O

L
 6

\1
5
1

2
1

4
_
C

R
I-

2
_

M
E

A
S

U
R

E
M

E
N

T
 G

U
ID

E
.D

O
C

X
 

P
a

g
e

 9
9

 In
d

ic
a
to

r 
6
.2

. 
R

ef
er

en
ce

 t
a
b

le
s 

  
 

6
.2

.1
: 

T
o

 w
h

a
t 

ex
te

n
t 

h
a

s 
th

e 
ci

ty
 i

d
en

ti
fi

ed
 t

h
e 

b
u

si
n

es
s 

se
ct

o
rs

 t
h

a
t 

w
il

l 
b

e 
cr

it
ic

a
l 

to
 t

h
e 

co
n

ti
n

u
it

y
 o

f 
ci

ty
 f

u
n

ct
io

n
s?

 

B
a

si
s 

o
f 

M
ea

su
re

m
e
n

t 

B
es

t 
C

a
se

 S
ce

n
a

ri
o

 (
S

co
re

 =
 5

) 
W

o
rs

t 
C

a
se

 S
ce

n
a

ri
o

 (
S

co
re

 =
 1

) 

A
 d

et
ai

le
d

 i
n

v
e
n
to

ry
 o

f 
b

u
si

n
e
ss

 s
ec

to
rs

 a
n
d

 i
n
d

iv
id

u
al

 b
u

si
n

es
se

s 
cr

it
ic

al
 t

o
 t

h
e 

co
n
ti

n
u
it

y
 o

f 
ci

ty
 f

u
n
ct

io
n
s 

h
a
s 

b
ee

n
 d

ev
el

o
p

ed
. 
T

h
e 

in
v
e
n
to

ry
 i

d
e
n
ti

fi
es

 

b
u
si

n
es

se
s 

/ 
se

ct
o

rs
 c

ri
ti

ca
l 

to
 t

h
e 

ci
ty

 b
o

th
 f

o
ll

o
w

in
g
 a

 s
h
o

c
k
 a

n
d

 a
s 

th
e 

ci
ty

 

ad
ap

ts
 t

o
 p

re
d

ic
te

d
 l

o
n
g
-t

er
m

 s
tr

es
se

s.
 T

h
e 

in
v
e
n
to

ry
 i

s 
b

as
ed

 o
n
 a

cc
u
ra

te
, 

u
p

-t
o

-

d
at

e 
d

at
a 

an
d

 c
le

ar
ly

 r
ec

o
rd

ed
. 
T

h
er

e 
ar

e 
m

ec
h
a
n
is

m
s 

in
 p

la
c
e 

to
 r

eg
u
la

rl
y
 r

e
v
ie

w
 

an
d

 u
p

d
at

e 
th

e 
in

v
e
n
to

ry
. 

T
h
er

e 
ar

e 
n
o

 m
ec

h
a
n
is

m
s 

to
 i

d
en

ti
fy

 a
n
d

 r
ec

o
rd

 b
u
si

n
e
ss

e
s 

/ 
se

ct
o

rs
 i

m
p

o
rt

an
t 

fo
r 

th
e 

co
n
ti

n
u
it

y
 o

f 
ci

ty
 f

u
n
ct

io
n

s 
(e

.g
.,

 f
o

ll
o

w
in

g
 a

 s
h
o

ck
 o

r 
as

 t
h
e 

ci
ty

 a
d

ap
ts

 t
o

 

p
re

d
ic

te
d

 l
o

n
g
-t

er
m

 s
tr

es
se

s)
. 

N
o

 i
n
v
e
n
to

ry
 o

f 
b

u
si

n
es

s 
se

ct
o

rs
 o

r 
in

d
iv

id
u
al

 

b
u
si

n
es

se
s 

cr
it

ic
al

 t
o

 t
h
e 

ci
ty

's
 f

u
n
ct

io
n
in

g
 h

as
 b

ee
n
 d

ev
el

o
p

ed
. 

O
R

 T
h
er

e 
is

 a
n
 

in
v
e
n
to

ry
 o

f 
b

u
si

n
e
ss

es
 c

ri
ti

ca
l 

to
 t

h
e 

ci
ty

 b
u

t 
th

is
 i

s 
in

co
m

p
le

te
 (

e.
g
.,

 d
id

 n
o

t 

en
co

m
p

as
s 

al
l 

re
le

v
a
n
t 

b
u

si
n
e
ss

 s
ec

to
rs

) 
o

r 
is

 o
u
t-

d
at

ed
 (

>
1
0

 y
ea

rs
 o

ld
).

 

Q
u

a
n

ti
ta

ti
v

e 

m
et

ri
c
s 

P
re

fe
rr

ed
 m

et
ri

c
 

M
et

ri
c 

G
u

id
a

n
ce

 

N
u

m
b

er
 o

f 
y
ea

rs
 s

in
ce

 c
it

y
 e

c
o

n
o

m
ic

 a
ss

et
 a

ss
es

sm
e
n
t 

(p
u
b

li
c 

an
d

 p
ri

v
at

e)
 

(A
ru

p
, 

2
0

1
5

) 

A
 c

it
y
 e

co
n
o

m
ic

 a
ss

e
t 

as
se

ss
m

en
t 

sh
o

u
ld

 i
n
cl

u
d

e 
a 

fu
ll

 e
x
p

lo
ra

ti
o

n
 o

f 
th

e 
ci

ty
’s

 

k
e
y
 e

co
n
o

m
ic

 s
ec

to
rs

, 
se

rv
ic

e
s 

an
d

 i
n

fr
as

tr
u
ct

u
re

. 
It

 s
h
o

u
ld

 e
x
a
m

in
e 

th
ei

r 

ex
p

o
su

re
 a

n
d

 v
u
ln

er
ab

il
it

y
 t

o
 n

at
u
ra

l 
h
az

ar
d

s 
an

d
 h

u
m

a
n
 t

h
re

at
s 

an
d

 e
x
p

lo
re

 w
h
at

 

co
n
ti

n
g
e
n
ci

es
 a

re
 i

n
 p

la
ce

 t
o

 e
n
su

re
 t

h
e 

co
n
ti

n
u
ed

 o
p

er
at

io
n
 o

f 
k
e
y
 a

ss
et

s,
 

se
rv

ic
es

 a
n
d

 i
n

fr
as

tr
u
ct

u
re

. 
T

h
e 

o
b
je

ct
iv

e 
is

 t
o

 e
n
su

re
 t

h
at

 s
h

o
ck

s 
an

d
 s

tr
e
ss

es
 

p
ro

v
id

e 
as

 l
it

tl
e 

d
is

ru
p

ti
o

n
 t

o
 t

h
e 

lo
ca

l 
ec

o
n
o

m
y
 (

an
d

 t
h
e 

li
v

el
ih

o
o

d
s 

it
 p

ro
v
id

es
) 

as
 p

o
ss

ib
le

. 

S
u

p
p

le
m

en
ta

ry
 M

et
ri

cs
 

•
 

P
ro

p
o

rt
io

n
 o

f 
b

u
si

n
e
ss

 s
ec

to
rs

 t
h
at

 h
a
v
e 

b
ee

n
 i

d
e
n
ti

fi
ed

 a
s 

cr
it

ic
al

 t
o

 c
o

n
ti

n
u
it

y
 o

f 
ci

ty
 f

u
n
ct

io
n
s 

as
 c

it
y
 a

d
ap

ts
 t

o
 p

re
d

ic
te

d
 l

o
n
g
-t

er
m

 s
tr

es
se

s 
(e

x
p

re
ss

e
d

 a
s 

p
er

ce
n
ta

g
e 

co
n
tr

ib
u

ti
o

n
 t

o
 c

it
y

-w
id

e 
G

D
P

) 
(A

ru
p

, 
2

0
1

5
) 

•
 

P
ro

p
o

rt
io

n
 o

f 
b

u
si

n
e
ss

 s
ec

to
rs

 t
h
at

 h
a
v
e 

b
ee

n
 i

d
e
n
ti

fi
ed

 a
s 

cr
it

ic
al

 t
o

 c
o

n
ti

n
u
it

y
 o

f 
ci

ty
 f

u
n
ct

io
n
s 

d
u
ri

n
g
 t

h
e 

w
ee

k
 f

o
ll

o
w

in
g
 a

 s
h
o

c
k
 (

ex
p

re
ss

ed
 a

s 
p

er
ce

n
ta

g
e 

co
n
tr

ib
u
ti

o
n
 t

o
 c

it
y
-w

id
e 

G
D

P
) 

th
is

 m
et

ri
c 

is
 c

o
n
ce

rn
ed

 w
it

h
 s

h
o

rt
 t

er
m

 (
le

ss
 t

h
a
n
 a

 w
ee

k
) 

co
n
ti

n
u
it

y
 (

A
ru

p
, 

2
0

1
5

) 



Research Report Volume 6 Measurement Guide 104

T
h

e
 R

o
c
k
e

fe
lle

r F
o

u
n

d
a

tio
n
 

C
ity

 R
e

s
ilie

n
c
e

 In
d

e
x

M
e

a
s
u

re
m

e
n

t G
u

id
e

 

   | Is
s
u

e
 | 1

4
 D

e
c
e

m
b

e
r 2

0
1

5
  

\\G
L
O

B
A

L
\L

O
N

D
O

N
\T

R
A

N
S

F
E

R
\IN

T
E

R
N

A
T

IO
N

A
L
 D

E
V

E
L
O

P
M

E
N

T
\J

O
S

E
\1

6
0
3

1
4
 - V

O
L
 6

\1
5
1

2
1

4
_
C

R
I-2

_
M

E
A

S
U

R
E

M
E

N
T

 G
U

ID
E

.D
O

C
X

 

P
a

g
e

 1
0

0
   

 

6
.2

.2
: T

o
 w

h
a
t ex

ten
t h

a
s th

e city
 im

p
le

m
en

ted
 in

itia
tiv

es to
 en

su
re th

a
t th

ese critica
l p

riv
a

te secto
r firm

s h
a

v
e d

e
v

elo
p

ed
 a

d
eq

u
a

te b
u

sin
ess c

o
n

tin
u

ity
 p

la
n

s?
 

B
a

sis o
f 

M
ea

su
re

m
e
n

t 

B
est C

a
se S

cen
a

rio
 (S

co
re =

 5
) 

W
o

rst C
a

se S
cen

a
rio

 (S
co

re =
 1

) 

T
h
ere are m

ech
a
n
ism

s in
 p

lac
e th

at req
u
ire o

r stro
n
g
ly

 en
co

u
rag

e critical b
u

sin
ess 

secto
rs an

d
 in

d
iv

id
u
al firm

s to
 d

ev
elo

p
 b

u
sin

e
ss co

n
tin

u
ity

 p
lan

s. T
h
ere is clear 

co
m

p
re

h
en

siv
e g

u
id

an
ce a

v
ailab

le to
 firm

s d
ev

e
lo

p
in

g
 p

la
n
s, w

ith
 id

en
tifica

tio
n
 

o
f relev

an
t sh

o
ck

s a
n
d

 stresses. T
h
ere is g

u
id

an
ce a

v
ailab

le o
n
 h

o
w

 critical 

b
u
sin

esse
s secto

rs ca
n
 co

o
rd

in
ate w

ith
 eac

h
 o

th
er an

d
 o

th
er k

e
y
 acto

rs fo
llo

w
in

g
 a 

sh
o

ck
 e

v
e
n
t o

r to
 m

a
n
a
g
e stre

sses. T
h
ere are m

ec
h
a
n
ism

s in
 p

lace to
 assess th

e 

q
u
ality

 o
f co

n
tin

u
ity

 p
la

n
s p

ro
d

u
ced

 b
y
 critical b

u
sin

ess secto
rs an

d
 critical 

b
u
sin

esse
s (i.e., rev

ie
w

, rep
o

rtin
g
 o

n
 b

u
sin

e
sses th

at h
av

e te
sted

 th
e p

lan
s). 

M
ech

an
ism

s are in
 p

lace to
 reg

u
larly

 rev
ie

w
 a

n
d

 u
p

d
ate th

e g
u
id

a
n
ce. 

T
h
ere are n

o
 m

ech
a
n
ism

 to
 e

n
co

u
rag

e o
r req

u
ire critical b

u
sin

ess secto
rs o

r 

in
d

iv
id

u
al b

u
sin

e
sse

s to
 d

ev
elo

p
 o

r im
p

le
m

e
n
t b

u
sin

e
ss co

n
tin

u
ity

 p
la

n
s. O

R
 T

h
e 

city
 h

a
s n

o
 in

fo
rm

atio
n
 o

n
 th

e ex
ten

t to
 w

h
ic

h
 critical b

u
sin

e
ss secto

rs o
r 

in
d

iv
id

u
al b

u
sin

e
sse

s h
a
v
e d

ev
elo

p
ed

 co
n
tin

u
ity

 p
la

n
s. 

Q
u

a
n

tita
tiv

e 

m
etric

s 

P
referred

 m
etric

 
M

etric G
u

id
a

n
ce

 

P
ercen

tag
e o

f larg
e b

u
sin

esse
s (5

0
0

+
 em

p
lo

y
ee

s) w
ith

in
 th

e city
 th

at h
a
v
e 

d
ev

elo
p

ed
 b

u
sin

ess co
n
tin

u
ity

 p
lan

s in
 acco

rd
an

ce w
ith

 IS
O

 2
2

3
0
1
 

(A
ru

p
, 2

0
1

5
) 

IS
O

 2
2

3
0
1

 is th
e in

tern
atio

n
a
lly

 reco
g
n

ised
 b

en
ch

m
ark

 fo
r b

u
sin

ess co
n
tin

u
ity

. It 

is so
m

eth
in

g
 w

h
ich

 all m
ajo

r b
u
sin

esse
s (o

f m
o

re th
an

 5
0

0
 e

m
p

lo
y
ees) sh

o
u

ld
 b

e 

accred
ited

 w
ith

. W
h

ilst th
e p

rev
io

u
s m

etric e
x
a
m

in
e
s city

 a
w

are
n
ess o

f k
e
y
 

secto
rs, serv

ice
s an

d
 asse

ts, th
is m

etric fo
cu

ses so
lely

 o
n
 th

e
 co

n
tin

u
ity

 o
f th

e 

city
’s m

ajo
r  

S
u

p
p

le
m

en
ta

ry
 M

etrics 

• 
P

ercen
tag

e o
f larg

e b
u

sin
esse

s w
h
ic

h
 h

a
v
e co

m
p

reh
e
n
siv

e in
su

ra
n
ce fo

r th
e h

ig
h
 risk

 h
azard

s w
ith

in
 th

e city
's risk

 p
ro

file
 (A

ru
p

, 2
0

1
5

) 



The Rockefeller Foundation | Arup 105

T
h

e
 R

o
c
k
e

fe
lle

r 
F

o
u

n
d

a
ti
o

n
 

C
it
y
 R

e
s
ili

e
n

c
e

 I
n

d
e

x
M

e
a

s
u

re
m

e
n

t 
G

u
id

e
 

   
| 
Is

s
u

e
 |
 1

4
 D

e
c
e

m
b

e
r 

2
0

1
5

  

\\
G

L
O

B
A

L
\L

O
N

D
O

N
\T

R
A

N
S

F
E

R
\I
N

T
E

R
N

A
T

IO
N

A
L
 D

E
V

E
L
O

P
M

E
N

T
\J

O
S

E
\1

6
0
3

1
4
 -

 V
O

L
 6

\1
5
1

2
1

4
_
C

R
I-

2
_

M
E

A
S

U
R

E
M

E
N

T
 G

U
ID

E
.D

O
C

X
 

P
a

g
e

 1
0

1
  

6
.2

.3
: 

T
o

 w
h

a
t 

ex
te

n
t 

h
a

v
e 

co
m

p
re

h
en

si
v

e 
b

u
si

n
es

s 
co

n
ti

n
u

it
y

 p
la

n
s 

b
ee

n
 c

re
a

te
d

 a
n

d
 u

p
d

a
te

d
 b

y
 d

is
a

d
v

a
n

ta
g

ed
 o

r 
v

u
ln

er
a

b
le

 e
co

n
o

m
ic

 s
ec

to
rs

 (
e.

g
.,

 s
m

a
ll

 a
n

d
 m

e
d

iu
m

-

si
ze

d
 b

u
si

n
e
ss

e
s 

(S
M

E
s)

, 
m

in
o

ri
ty

 b
u

si
n

es
s 

en
te

rp
ri

se
s 

(M
B

E
s)

)?
 

B
a

si
s 

o
f 

M
ea

su
re

m
e
n

t 

B
es

t 
C

a
se

 S
ce

n
a

ri
o

 (
S

co
re

 =
 5

) 
W

o
rs

t 
C

a
se

 S
ce

n
a

ri
o

 (
S

co
re

 =
 1

) 

T
h
er

e 
ar

e 
m

ec
h
a
n
is

m
s 

in
 p

la
c
e 

to
 e

n
co

u
ra

g
e 

an
d

 s
u
p

p
o

rt
 b

u
si

n
e
ss

e
s 

in
 

d
is

ad
v
an

ta
g
ed

 o
r 

v
u
ln

er
ab

le
 e

co
n
o

m
ic

 s
ec

to
rs

 t
o

 d
ev

el
o

p
 b

u
si

n
e
ss

 c
o

n
ti

n
u
it

y
 

p
la

n
s.

 C
le

ar
, 

co
m

p
re

h
e
n
si

v
e 

g
u
id

an
ce

 i
s 

av
ai

la
b

le
 t

o
 f

ir
m

s 
d

ev
el

o
p

in
g
 p

la
n
s,

 w
it

h
 

id
en

ti
fi

ca
ti

o
n
 o

f 
re

le
v
a
n
t 

sh
o

ck
s 

a
n
d

 s
tr

es
se

s.
 T

h
e 

g
u
id

a
n
ce

 i
n
cl

u
d

es
 h

o
w

 

b
u
si

n
es

se
s 

ca
n
 a

d
ap

t 
to

 s
tr

es
se

s 
an

d
 c

o
o

rd
in

at
e 

w
it

h
 e

ac
h
 o

th
er

 a
n
d

 o
th

er
 k

e
y
 

ac
to

rs
 f

o
ll

o
w

in
g
 a

 s
h
o

ck
 e

v
e
n
t.

 T
h
e 

q
u
al

it
y
 o

f 
th

e
se

 p
la

n
s 

is
 r

eg
u
la

rl
y
 a

ss
e
ss

ed
 

(i
.e

.,
 r

ev
ie

w
, 

re
p

o
rt

in
g
 o

n
 b

u
si

n
es

se
s 

th
at

 h
a
v
e 

te
st

ed
 t

h
e 

p
la

n
s)

. 
M

ec
h
a
n
is

m
s 

ar
e 

in
 p

la
ce

 t
o

 r
eg

u
la

rl
y
 r

ev
ie

w
 a

n
d

 u
p

d
at

e 
th

e 
g
u

id
an

ce
. 

T
h
er

e 
ar

e 
n
o

 m
ec

h
a
n
is

m
s 

in
 p

la
ce

 t
o

 e
n
co

u
ra

g
e 

b
u

si
n
e
ss

 c
o

n
ti

n
u
it

y
 p

la
n
n
in

g
 b

y
 

d
is

ad
v
an

ta
g
ed

 o
r 

v
u
ln

er
ab

le
 e

co
n
o

m
ic

 s
ec

to
rs

. 
O

R
 T

h
e 

ci
ty

 h
as

 n
o

 i
n

fo
rm

at
io

n
 o

n
 

th
e 

ex
te

n
t 

to
 w

h
ic

h
 t

h
e
se

 b
u
si

n
es

s 
se

ct
o

rs
 h

a
v
e 

d
ev

el
o

p
ed

 c
o

n
ti

n
u
it

y
 p

la
n

s.
 

Q
u

a
n

ti
ta

ti
v

e 

m
et

ri
c
s 

P
re

fe
rr

ed
 m

et
ri

c
 

M
et

ri
c 

G
u

id
a

n
ce

 

P
er

ce
n
ta

g
e 

o
f 

re
g
is

te
re

d
 S

M
E

s 
th

e 
ci

ty
 h

a
s 

en
g
a
g
ed

 w
it

h
 r

e
g
ar

d
in

g
 b

u
si

n
es

s 

co
n
ti

n
u
it

y
 i

n
 t

h
e 

la
st

 5
 y

ea
rs

 

(A
ru

p
, 

2
0

1
5

) 

T
h
e 

ci
ty

 d
ep

ar
tm

e
n
t 

w
it

h
 r

es
p

o
n
si

b
il

it
y
 f

o
r 

b
u

si
n
e
ss

 c
o

n
ti

n
u

it
y
 a

n
d

/o
r 

e
m

er
g
en

c
y
 

p
la

n
n
in

g
 s

h
o

u
ld

 b
e 

en
g
a
g
ed

 w
it

h
 l

o
ca

l 
b

u
si

n
e
ss

es
 t

o
 h

el
p

 t
h
e
m

 p
re

p
ar

e 
fo

r 

p
o

te
n
ti

al
 d

is
ru

p
ti

o
n
. 

W
h

il
st

 s
m

al
l 

a
n
d

 m
ed

iu
m

 s
iz

ed
 b

u
si

n
e
ss

es
 m

a
y
 n

o
t 

h
a
v
e 

ac
h
ie

v
ed

 f
o

rm
al

 b
u

si
n
es

s 
co

n
ti

n
u

it
y
 c

er
ti

fi
ca

ti
o

n
 (

IS
O

 2
2

3
0
1

),
 t

h
e
y
 s

h
o

u
ld

 h
a
v
e 

at
 l

ea
st

 m
ad

e 
ar

ra
n

g
e
m

e
n
ts

 t
o

 m
an

a
g
e 

d
is

ru
p

ti
o

n
 a

n
d

 r
ec

o
rd

ed
 t

h
e
m

 i
n
 a

 b
u
si

n
es

s 

co
n
ti

n
u
it

y
 p

la
n
. 

 

 T
h
e 

ci
ty

 s
h
o

u
ld

 b
e 

v
is

it
in

g
 b

u
si

n
e
ss

e
s,

 r
ai

si
n

g
 a

w
ar

en
e
ss

, 
p

ro
v
id

in
g
 b

u
si

n
e
ss

 

co
n
ti

n
u
it

y
 p

la
n
 t

e
m

p
la

te
s 

a
n
d

 h
el

p
in

g
 t

h
e
m

 t
o

 c
o

m
p

le
te

 a
n
d

 u
p

d
at

e 
th

es
e 

p
la

n
s.

  

A
n
 U

K
 G

o
v
er

n
m

en
t 

e
x
a
m

p
le

 o
f 

a 
b

u
si

n
es

s 
co

n
ti

n
u

it
y
 p

la
n
 t

e
m

p
la

te
 i

s 
a
v
ai

la
b

le
 

h
er

e 
 h

tt
p

:/
/w

w
w

.r
ea

d
y
.g

o
v

/s
it

es
/d

ef
a
u
lt

/f
il

e
s/

d
o

cu
m

en
ts

/f
il

e
s/

sa
m

p
le

p
la

n
.p

d
f 

  

S
u

p
p

le
m

en
ta

ry
 M

et
ri

cs
 

•
 

P
er

ce
n
ta

g
e 

o
f 

S
M

E
s 

w
h

ic
h
 h

a
v
e 

co
m

p
re

h
e
n
si

v
e 

in
su

ra
n
ce

 f
o

r 
th

e 
h
ig

h
 r

is
k
 h

az
ar

d
s 

w
it

h
in

 t
h
e 

ci
ty

's
 r

is
k
 p

ro
fi

le
 (

A
ru

p
, 

2
0

1
5

) 

•
 

P
er

ce
n
ta

g
e 

o
f 

m
ed

iu
m

-s
m

al
l 

b
u
si

n
es

se
s 

(l
es

s 
th

a
n
 5

0
0

 e
m

p
lo

y
ee

s)
 w

it
h
in

 t
h
e 

ci
ty

 t
h
at

 h
a
v
e 

m
ad

e 
b

u
si

n
es

s 
co

n
ti

n
u
it

y
 a

rr
a
n
g
e
m

e
n
ts

 (
A

ru
p

, 
2

0
1

5
) 



Research Report Volume 6 Measurement Guide 106

Indicator 6.3.: Diverse economic base
Goal: 	

Robust, flexible and diverse local economy.

Rationale: 	

A diverse economic base minimises a city’s reliance on a single industry, 
increases access to new markets, and helps to reduce the vulnerability of the 
city’s economy to disruption from stress or failure of any given industry or 
large employer. A diverse economy can absorb the impacts of sector-based 
shocks without major impact on the city’s revenue streams. This in turn 
helps to strengthen the stability of the economy, reducing risks of shocks and 
uncertainty for businesses, investors and workers. A strong local economy 
also helps to assist economic recovery in the event that a city does suffer a 
shock as a broader range of opportunities for new investment and growth 
creation are available.

Focus: 	

This indicator explores the diversity of the businesses and sectors operating 
within the city.

Qualities:  

	 •	 Resourceful

Qualitative questions:

6.3.1 To what extent does the city have a diverse local economy?

6.3.2 To what extent does the city have a stable economic base?

6.3.3 To what extent does the city have a productive local economy?

6.3.4 To what extent are new market opportunities explored and pursued?
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Indicator 6.4.: Attractive business environment
Goal: 	

Diverse and resourceful investments within the city, driven by a strong urban 
brand and economic and social environment.

Rationale: 	

Businesses are often able to locate and invest to meet their own strategic 
needs. Cities must retain a competitive advantage to attract and retain 
business investment. Cultivating and promoting the city as an attractive 
place for businesses helps to retain capital, as well as creates momentum 
as businesses locate near each other to benefit from economies of scale and 
reduced transaction costs. This is especially critical following a shock event 
where businesses may have been affected and could consider relocating – 
resulting in both a contraction of economic growth and loss of revenue to the 
city and employment opportunities for residents.

Focus: 	

This indicator explores the extent to which the city can attract external 
investment. This is achieved through an effective strategy, skills workforce 
and accommodating business environment. The result is a stronger 
economy able to better address prominent city stresses such as poverty and 
unemployment.

Qualities:  

	 •	 Reflective

	 •	 Resourceful

Qualitative questions:

6.4.1 To what extent does the business environment attract diverse inward investment?

6.4.2 To what extent is the city seen as a good place to do business?

6.4.3 To what extent can businesses access a skilled work base to meet their needs?
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Indicator 6.5.: Strong integration with regional and global 
economies
Goal: 	

Strong integration between the city’s economy and wider economic systems.

Rationale: 	

Strong connections with regional and global economies helps businesses 
pursue opportunities, attract a wider investment base, and draw talent. 
These relationships also bring in additional business and opportunities for 
knowledge exchange. A wide-ranging and diverse trade and investment 
network also helps minimise the vulnerability of the city’s economic supply 
chain to the impacts of shock and stresses within the city and beyond the city.

Focus: 	

This indicator considers how connected the city’s economy is with the wider 
economy (regional, national, international).

Qualities:  

	 •	 Resourceful

Qualitative questions:

6.5.1 To what extent does the city have strong, integrated economic relationships with 
other cities and regions?

6.5.2 To what extent is the city economy competitive?
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This dimension relates to place – the quality of infrastructure and ecosystems 
that protects, provide and connect us. The CRI considers the robustness of 
infrastructure and ecosystems that protect us from natural hazards. Also 
important within this dimension is the continuity of critical services, under 
shock or stress situations. In particular, water supply, power distribution, and 
solid waste management; the transportation systems that enable the flow of 
goods, services, people and information.

Structure: 

This dimension of the City Resilience Index comprises three Goals, as 
follows:

7	 Reduced exposure and fragility 

8	 Effective provision of critical services

9	 Reliable mobility and communications

Infrastructure and Ecosystems

(Image Opposite)

Kwun Tong Bypass, 
Hong Kong 
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Goal 7. Reduced exposure and fragility
Description: This relies on a comprehensive understanding of the 
hazards and risks to which a city is exposed that informs the development 
of integrated strategies to physically protect the city combining sound 
environmental stewardship, robust design and maintenance of man-
made infrastructure, and enforcement of appropriate building codes and 
regulations.

Rationale: A comprehensive understanding of the hazards and long-
term risks faced by a city and its exposure to these hazards and risks is 
fundamentally important to developing effective measures to protect the 
city. Armed with this knowledge, cities can protect themselves by ensuring 
that: the buildings and infrastructure constructed within the city are safely 
designed and appropriately located; that natural areas providing protection to 
the city (such as mangroves and forested slopes) are retained and maintained; 
and that a robust and integrated network of man-made protective structures is 
established at key locations across the city.

Focus: The focus of this Goal is the exposure of the city to hazards and 
long-term risks and the measures that a city can put in place to physically 
protect itself and reduce its vulnerability. It considers the extent to which a 
city has attempted to identify the hazards and risks it faces and the strategies 
employed by the city to physically reduce exposure and fragility. Other 
measures to reduce physical exposure, such a land-use zoning and planning 
controls are dealt with by Goal 12. Policy and regulatory measures to 
safeguard ecosystem services are considered by Goal 8.

Structure: This Goal comprises four indicators, as follows:

	 7.1 	Comprehensive hazard and exposure mapping

	 7.2 	Appropriate codes, standards and enforcement

	 7.3 	Effectively managed protective ecosystems

	 7.4 	Robust protective infrastructure
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Indicator 7.1.: Comprehensive hazard and exposure 
mapping
Goal: 	

Robust systems in place to map the city’s exposure and vulnerability to 
hazards based on current data.

Rationale: 	

Comprehensive knowledge of the hazards a city faces and its vulnerability 
to those hazards is critical for a city to adequately protect itself from those 
hazards. This knowledge should be based on clear, accurate, timely and 
robust data and should be widely disseminated so that city managers can 
develop appropriate responses across all city departments. This can prevent 
loss of life and physical damage to the environment, infrastructure and 
property with subsequent social unrest and economic stress.

Focus: 	

This indicator considers the depth and extent of knowledge and understanding 
of the physical hazards facing the city and the city’s exposure to these 
hazards. It considers the extent to which local hazards are identified, 
monitored and mapped and how this how the hazard risk is subsequently 
reduced (through zonation, relocation and/or physical upgrades). This 
indicator concerns exposure of physical assets. Goal 10 considers hazard 
monitoring and risk assessment from a wider emergency planning 
perspective.

Qualities:  

	 •	 Reflective 

	 •	 Robust

Qualitative questions:

7.1.1 To what extent has the range and likelihood of hazards that the city faces, and 
exposure to these hazards, been assessed?

7.1.2 To what extent have hazard risk assessments considered the effect of long-term 
stresses?
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Indicator 7.2.: Appropriate codes, standards and 
enforcement
Goal: 	

Building and infrastructure codes and standards are forward looking, 
appropriate to local context and risk profiles, and enforced.

Rationale: 	

Robust and enforced codes and standards for the planning, design, 
construction, operation and maintenance of buildings and infrastructure, 
which adequately reflect up-to-date hazard and exposure assessments for the 
city, are critical to ensuring the built environment is safe and appropriate for 
the shocks and stresses a city may face. Absent, inappropriate or inadequately 
enforced codes and standards could result in buildings and infrastructure that 
are unable to meet daily needs or unable to withstand physical damage during 
a shock event. This could lead to inappropriate development and chronic 
waste of resources, or loss of life, social disruption and economic loss to 
citizens and the city during a shock event.

Focus: 	

This indicator concerns the development, implementation and enforcement 
of building codes. It examines whether they are appropriate in relation to the 
current and emerging risk profile of the city.

Qualities:  

	 •	 Reflective

	 •	 Robust

Qualitative questions:

7.2.1 To what extent are infrastructure and building codes that are appropriate to the risk 
profile of the city enforced?

7.2.2 To what extent are building codes communicated and usable?

7.2.3
To what extent are there requirements and mechanisms to regularly update 
infrastructure and building codes to reflect the latest long-term stress projections, the 
latest hazard risk profiles and new learning from disaster events?
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Indicator 7.3.: Effectively managed protective ecosystems
Goal: 	

Well-developed understanding and acknowledgement of the role of 
ecosystems in providing physical protection to the city.

Rationale: 	

Healthy, natural ecosystems can play a vital role in preventing or attenuating 
the impacts of natural hazard events on a city. Natural areas within the city 
and beyond the city boundaries can provide physical protection to the city 
and its residents, while also supporting livelihoods dependant on natural 
resources.

Focus: 	

This indicator considers ecosystems in their capacity to physically protect 
the city. It considers if a city understands and values the protective benefits 
afforded by its natural assets and if these are considered alongside man-made 
protective infrastructure as a means for providing physical protection to 
the city. Other critical services provided by ecosystems (such as livelihood, 
health and quality of life benefits) are considered by Goal 8, along with the 
regulatory framework and enforcement mechanisms to safeguard ecosystems 
generally.

Qualities:  

	 •	 Resourceful

	 •	 Robust

Qualitative questions:

7.3.1 To what extent have ecosystems within and surrounding the city been identified and 
evaluated in terms of their importance in providing protective services to the city?

7.3.2 To what extent have ecosystems been considered alongside man-made 
infrastructure within strategies to physically protect city?

7.3.3
To what extent are ecosystems that provide physical protection to the city actively 
protected themselves from development and managed to maintain ecosystem 
health?



The Rockefeller Foundation | Arup 129

In
di

ca
to

r 
7.

3.
: R

ef
er

en
ce

 ta
bl

es

T
h

e
 R

o
c
k
e

fe
lle

r 
F

o
u

n
d

a
ti
o

n
 

C
it
y
 R

e
s
ili

e
n

c
e

 I
n

d
e

x
M

e
a

s
u

re
m

e
n

t 
G

u
id

e
 

   
| 
Is

s
u

e
 |
 1

4
 D

e
c
e

m
b

e
r 

2
0

1
5

  

\\
G

L
O

B
A

L
\L

O
N

D
O

N
\T

R
A

N
S

F
E

R
\I
N

T
E

R
N

A
T

IO
N

A
L
 D

E
V

E
L
O

P
M

E
N

T
\J

O
S

E
\1

6
0
3

1
4
 -

 V
O

L
 6

\1
5
1

2
1

4
_
C

R
I-

2
_

M
E

A
S

U
R

E
M

E
N

T
 G

U
ID

E
.D

O
C

X
 

P
a

g
e

 1
2

4
 In

d
ic

a
to

r 
7

.3
. 

R
ef

er
en

ce
 t

a
b

le
s 

  
 

7
.3

.1
: 

T
o

 w
h

a
t 

ex
te

n
t 

h
a

v
e 

ec
o

sy
st

e
m

s 
w

it
h

in
 a

n
d

 s
u

rr
o

u
n

d
in

g
 t

h
e 

ci
ty

 b
ee

n
 i

d
en

ti
fi

e
d

 a
n

d
 e

v
a

lu
a

te
d

 i
n

 t
er

m
s 

o
f 

th
ei

r 
im

p
o

rt
a

n
ce

 i
n

 p
ro

v
id

in
g

 p
ro

te
ct

iv
e 

se
rv

ic
es

 t
o
 t

h
e 

ci
ty

?
 

B
a

si
s 

o
f 

M
ea

su
re

m
e
n

t 

B
es

t 
C

a
se

 S
ce

n
a

ri
o

 (
S

co
re

 =
 5

) 
W

o
rs

t 
C

a
se

 S
ce

n
a

ri
o

 (
S

co
re

 =
 1

) 

A
n
 e

x
te

n
si

v
e 

p
ro

g
ra

m
m

e 
to

 i
d

en
ti

fy
 a

n
d

 e
v
al

u
at

e 
ec

o
sy

st
e
m

s 
w

it
h

in
 t

h
e 

ci
ty

 h
a
s 

b
ee

n
 u

n
d

er
ta

k
en

. 
E

co
sy

st
e
m

s 
th

at
 p

ro
v
id

e 
im

p
o

rt
an

t 
p

ro
te

ct
iv

e 
se

rv
ic

e
s 

to
 t

h
e 

ci
ty

 h
a
v
e 

b
ee

n
 i

d
e
n
ti

fi
ed

. 
A

d
d

it
io

n
al

ly
, 

as
se

ss
m

e
n
ts

 h
av

e 
b

e
en

 u
n
d

er
ta

k
e
n
 t

o
 

id
en

ti
fy

 a
n
d

 e
v
al

u
at

e 
ec

o
sy

st
e
m

s 
th

at
 l

ie
 b

e
y
o

n
d

 t
h
e 

ci
ty

 b
o

u
n
d

ar
y
 t

h
at

 a
ls

o
 

p
ro

v
id

e 
im

p
o

rt
an

t 
ec

o
lo

g
ic

al
 s

er
v
ic

es
 t

o
 t

h
e 

ci
ty

. 
T

h
es

e 
p

ro
te

ct
iv

e 
ec

o
sy

st
e
m

s 

w
it

h
in

 a
n
d

 b
e
y
o

n
d

 t
h
e 

ci
ty

 b
o

u
n
d

ar
ie

s 
ar

e 
k

n
o

w
n
 a

n
d

 u
n
d

er
st

o
o

d
. 

N
o

 a
tt

e
m

p
t 

h
a
s 

b
ee

n
 m

ad
e 

to
 i

d
en

ti
fy

 o
r 

ev
al

u
at

e 
im

p
o

rt
an

t 
ec

o
sy

st
e
m

s 
w

it
h
in

 t
h
e 

ci
ty

 o
r 

to
 i

d
en

ti
fy

 a
n
d

 e
v
al

u
a
te

 e
co

sy
st

e
m

s 
th

at
 l

ie
 b

e
y
o

n
d

 t
h

e 
ci

ty
 b

o
u
n
d

ar
y
 t

h
at

 

m
a
y
 a

ls
o

 p
ro

v
id

e 
im

p
o

rt
an

t 
ec

o
lo

g
ic

al
 s

er
v
ic

e
s 

to
 t

h
e 

ci
ty

. 

Q
u

a
n

ti
ta

ti
v

e 

m
et

ri
c
s 

P
re

fe
rr

ed
 m

et
ri

c
 

M
et

ri
c 

G
u

id
a

n
ce

 

P
er

ce
n
ta

g
e 

o
f 

n
at

u
ra

l 
ar

ea
s 

w
it

h
in

 t
h
e 

ci
ty

 t
h
at

 h
a
v
e 

u
n
d

er
g
o

n
e 

ec
o

lo
g
ic

al
 

ev
al

u
a
ti

o
n
  

fo
r 

th
ei

r 
p

ro
te

ct
iv

e
 s

er
v
ic

es
 

(A
ru

p
, 

2
0

1
5

) 

T
h
is

 e
x
p

lo
re

s 
th

e 
ex

te
n
t 

o
f 

th
e
 c

it
y
’s

 e
co

lo
g
ic

al
 a

ss
et

s 
w

h
ic

h
 p

ro
v
id

e 
p

ro
te

ct
io

n
 

fr
o

m
 n

at
u
ra

l 
h
az

ar
d

s.
 F

o
r 

ex
am

p
le

, 
n
at

u
ra

l 
fl

o
o

d
p

la
in

s,
 m

a
n

g
ro

v
e 

re
ef

s 
(c

o
as

ta
l 

fl
o

o
d

 p
ro

te
ct

io
n
) 

an
d

 g
re

en
 s

h
ad

ed
 s

p
ac

es
 (

h
ea

tw
a
v
e 

p
ro

te
ct

io
n
).

 T
h
is

 m
ig

h
t 

b
e 

u
n
d

er
ta

k
en

 b
y
 t

h
e 

ci
ty

 e
n

v
ir

o
n

m
en

ta
l 

d
ep

ar
tm

en
t,

 e
m

er
g
e
n
c
y
 p

la
n

n
in

g
 

d
ep

ar
tm

e
n
t,

 e
x
te

rn
al

 e
n

v
ir

o
n

m
en

t 
ag

e
n
c
y
 o

r 
a 

co
m

b
in

at
io

n
 o

f 
th

es
e 

a
n
d

/o
r 

si
m

il
ar

 

ag
en

ci
e
s.

 

S
u

p
p

le
m

en
ta

ry
 M

et
ri

cs
 

- 
 P

er
ce

n
ta

g
e 

o
f 

n
at

u
ra

l 
ar

ea
s 

w
it

h
in

 t
h
e 

ci
ty

 t
h
at

 h
av

e 
u

n
d

er
g
o

n
e 

ec
o

lo
g
ic

al
 e

v
al

u
at

io
n
 (

A
ru

p
, 

2
0

1
5

) 



Research Report Volume 6 Measurement Guide 130

T
h

e
 R

o
c
k
e

fe
lle

r F
o

u
n

d
a

tio
n
 

C
ity

 R
e

s
ilie

n
c
e

 In
d

e
x

M
e

a
s
u

re
m

e
n

t G
u

id
e

 

   | Is
s
u

e
 | 1

4
 D

e
c
e

m
b

e
r 2

0
1

5
  

\\G
L
O

B
A

L
\L

O
N

D
O

N
\T

R
A

N
S

F
E

R
\IN

T
E

R
N

A
T

IO
N

A
L
 D

E
V

E
L
O

P
M

E
N

T
\J

O
S

E
\1

6
0
3

1
4
 - V

O
L
 6

\1
5
1

2
1

4
_
C

R
I-2

_
M

E
A

S
U

R
E

M
E

N
T

 G
U

ID
E

.D
O

C
X

 

P
a

g
e

 1
2

5
   

 

7
.3

.2
: T

o
 w

h
a
t ex

ten
t h

a
v

e eco
sy

ste
m

s b
een

 co
n

sid
ered

 a
lo

n
g

sid
e m

a
n

-m
a

d
e in

fra
stru

ctu
re w

ith
in

 stra
teg

ies to
 p

h
y

sica
lly

 p
ro

tect city
?
 

B
a

sis o
f 

M
ea

su
re

m
e
n

t 

B
est C

a
se S

cen
a

rio
 (S

co
re =

 5
) 

W
o

rst C
a

se S
cen

a
rio

 (S
co

re =
 1

) 

T
h
ere is a co

m
p

reh
e
n
siv

e, city
-w

id
e strate

g
y
 to

 p
ro

tect th
e city

 fro
m

 p
h

y
sical 

h
azard

s th
at in

te
g
rates b

o
th

 n
a
tu

ral an
d

 m
an

-m
ad

e p
ro

tectiv
e assets. T

h
e strateg

y
 

fu
lly

 reco
g

n
ises th

e p
ro

tectiv
e
 serv

ices p
ro

v
id

ed
 b

y
 sp

ecific eco
sy

ste
m

s w
ith

in
 

an
d

 su
rro

u
n
d

in
g
 th

e city
, a

n
d

 o
f eco

sy
ste

m
s g

e
n
erally

. T
h
e strateg

y
 in

c
lu

d
es 

ro
b

u
st m

ec
h
an

ism
s to

 m
a
in

ta
in

 an
d

 en
h
a
n
ce th

e p
ro

tectiv
e fu

n
ctio

n
s o

f sp
ecific 

eco
sy

ste
m

s w
ith

in
 a

n
d

 su
rro

u
n
d

in
g
 th

e city
. 

T
h
ere are n

o
 city

-w
id

e strate
g
ies to

 p
ro

tect th
e city

 fro
m

 p
h

y
sical h

azard
s. O

R
 

S
trateg

ie
s to

 p
ro

tect th
e city

 fro
m

 p
h

y
sical h

azard
s d

o
 n

o
t reco

g
n
ise th

e p
ro

tectiv
e 

ro
le o

f sp
ecific eco

sy
ste

m
s w

ith
in

, o
r su

rro
u
n
d

in
g
, th

e city
 o

r th
e ro

le o
f 

eco
sy

ste
m

s g
e
n
erally

. S
trateg

ies to
 p

ro
tect th

e city
 co

n
sid

er m
an

-m
ad

e p
ro

tectiv
e 

in
frastru

ctu
re assets o

n
ly

. 

Q
u

a
n

tita
tiv

e 

m
etric

s 

P
referred

 m
etric

 
M

etric G
u

id
a

n
ce

 

P
ercen

tag
e g

reen
, o

p
en

 sp
ace in

crease o
r d

ecrease o
v
er th

e p
ast 5

 y
ears 

(A
ru

p
, 2

0
1

5
) 

T
h
is in

clu
d

es b
o

th
 g

ree
n
 sp

ac
es th

at are o
w

n
ed

 b
y
 th

e p
u
b

lic an
d

 p
riv

ately
 

o
w

n
ed

. P
riv

ately
 o

w
n
ed

 g
ree

n
 o

r o
p

en
 sp

aces can
 o

n
ly

 b
e co

n
sid

ered
 if th

e
y
 are 

in
clu

d
ed

 as a sep
arate lan

d
 u

se in
 th

e city
 p

lan
s, fo

r ex
a
m

p
le: g

o
lf co

u
rses, 

ag
ricu

ltu
ral la

n
d

.  

S
u

p
p

le
m

en
ta

ry
 M

etrics 

P
ercen

tag
e o

f n
atu

ral h
ab

itats w
ith

in
 th

e city
 a

n
d

 u
p

 to
 1

0
k

m
 b

ey
o

n
d

 th
e city

 b
o

u
n
d

ary
 th

at are o
fficially

 reco
g
n

ised
 fo

r th
e p

ro
tectiv

e serv
ices p

ro
v
id

ed
 to

 th
e city

 / 

city
 area (A

ru
p

, 2
0

1
5
) 



The Rockefeller Foundation | Arup 131

T
h

e
 R

o
c
k
e

fe
lle

r 
F

o
u

n
d

a
ti
o

n
 

C
it
y
 R

e
s
ili

e
n

c
e

 I
n

d
e

x
M

e
a

s
u

re
m

e
n

t 
G

u
id

e
 

   
| 
Is

s
u

e
 |
 1

4
 D

e
c
e

m
b

e
r 

2
0

1
5

  

\\
G

L
O

B
A

L
\L

O
N

D
O

N
\T

R
A

N
S

F
E

R
\I
N

T
E

R
N

A
T

IO
N

A
L
 D

E
V

E
L
O

P
M

E
N

T
\J

O
S

E
\1

6
0
3

1
4
 -

 V
O

L
 6

\1
5
1

2
1

4
_
C

R
I-

2
_

M
E

A
S

U
R

E
M

E
N

T
 G

U
ID

E
.D

O
C

X
 

P
a

g
e

 1
2

6
   

7
.3

.3
: 

T
o

 w
h

a
t 

ex
te

n
t 

a
re

 e
co

sy
st

e
m

s 
th

a
t 

p
ro

v
id

e 
p

h
y

si
ca

l 
p

ro
te

ct
io

n
 t

o
 t

h
e 

ci
ty

 a
ct

iv
el

y
 p

ro
te

ct
ed

 t
h

e
m

se
lv

e
s 

fr
o

m
 d

ev
el

o
p

m
en

t 
a

n
d

 m
a

n
a

g
e
d

 t
o

 m
a

in
ta

in
 e

co
sy

st
e
m

 h
ea

lt
h

?
 

B
a

si
s 

o
f 

M
ea

su
re

m
e
n

t 

B
es

t 
C

a
se

 S
ce

n
a

ri
o

 (
S

co
re

 =
 5

) 
W

o
rs

t 
C

a
se

 S
ce

n
a

ri
o

 (
S

co
re

 =
 1

) 

T
h
er

e 
ar

e 
ro

b
u
st

 m
ec

h
a
n
is

m
s 

in
 p

la
ce

 t
o

 p
ro

te
ct

 a
n
d

 m
ai

n
ta

in
 e

co
sy

st
e
m

s 
th

at
 

p
ro

v
id

e 
p

ro
te

ct
iv

e 
se

rv
ic

es
 t

o
 t

h
e 

ci
ty

 a
n
d

 t
h
e
se

 a
re

 a
ct

iv
el

y
 i

m
p

le
m

en
te

d
 a

n
d

 

en
fo

rc
ed

. 
N

o
 i

m
p

o
rt

an
t 

p
ro

te
ct

iv
e 

ec
o

sy
st

e
m

s 
h
a
v
e 

b
ee

n
 d

es
tr

o
y
ed

 o
r 

b
ec

o
m

e 

si
g

n
if

ic
a
n
tl

y
 d

e
g
ra

d
ed

 d
u
ri

n
g
 t

h
e 

p
as

t 
1

5
 y

ea
rs

. 
W

h
er

e 
d

eg
ra

d
ed

 p
ro

te
ct

iv
e 

ec
o

sy
st

e
m

s 
d

o
 e

x
is

t,
 t

h
er

e 
ar

e 
p

la
n
s 

an
d

 i
n
it

ia
ti

v
e
s 

in
 p

la
ce

 e
n
h
a
n
ce

 t
h
e 

h
ea

lt
h
 a

n
d

 

p
ro

te
ct

iv
e 

fu
n
ct

io
n
s 

o
f 

th
e
se

 e
co

sy
st

e
m

s.
 

T
h
er

e 
ar

e 
n
o

 e
ff

ec
ti

v
e 

m
ec

h
an

is
m

s 
in

 p
la

ce
 t

o
 p

ro
te

ct
 a

n
d

 m
ai

n
ta

in
 e

co
sy

st
e
m

s 

th
at

 p
ro

v
id

e 
p

ro
te

ct
iv

e 
se

rv
ic

e
s 

to
 t

h
e 

ci
ty

. 
Im

p
o

rt
a
n
t 

p
ro

te
ct

iv
e 

ec
o

sy
st

e
m

s 
h
av

e 

b
ee

n
 d

es
tr

o
y
ed

 o
r 

b
ec

o
m

e 
si

g
n
if

ic
an

tl
y
 d

e
g
ra

d
ed

 d
u
ri

n
g
 t

h
e
 p

as
t 

1
5

 y
ea

rs
. 

T
h
er

e 

ar
e 

n
o

 p
ro

p
o

sa
ls

 o
r 

p
la

n
s 

in
 p

la
ce

 t
o

 e
n
h
an

ce
 d

e
g
ra

d
ed

 e
co

sy
st

e
m

s 
th

at
 p

ro
v
id

e 

p
ro

te
ct

iv
e 

se
rv

ic
es

 t
o

 t
h
e 

ci
ty

. 

Q
u

a
n

ti
ta

ti
v

e 

m
et

ri
c
s 

P
re

fe
rr

ed
 m

et
ri

c
 

M
et

ri
c 

G
u

id
a

n
ce

 

P
er

ce
n
ta

g
e 

o
f 

ci
ty

 a
re

a 
th

at
 h

a
s 

b
ee

n
 o

ff
ic

ia
ll

y
 r

ec
o

g
n

is
ed

 f
o

r 
en

v
ir

o
n

m
e
n
ta

l 

p
ro

te
ct

io
n
 (

in
cl

u
d

in
g
 s

h
o

re
li

n
es

 d
o

w
n
 t

o
 l

o
w

-t
id

e 
m

ar
k
).

 

A
d

ap
te

d
 f

ro
m

 W
o

rl
d

 B
an

k
 

T
h
is

 m
et

ri
c 

ex
a
m

in
es

 t
o

 w
h

at
 e

x
te

n
t 

th
e 

ci
ty

 h
as

 i
m

p
o

rt
a
n
t,

 p
ro

te
ct

ed
 e

co
sy

st
e
m

 

si
te

s 
w

it
h
in

 i
ts

 b
o

u
n
d

ar
ie

s.
 

S
u

p
p

le
m

en
ta

ry
 M

et
ri

cs
 

 



Research Report Volume 6 Measurement Guide 132

Indicator 7.4.: Robust protective infrastructure
Goal: 	

Integrated, forward-looking and robust network of protective infrastructure 
that reduces vulnerability and exposure of citizens and critical assets.

Rationale: 	

Man-made structures in many cities play a vital role in physically protecting 
the city by preventing or attenuating the impacts of natural hazard events on 
the city. Inadequate protective infrastructure can expose a city’s buildings 
and infrastructure to physical damage, potentially leading to loss of life. Man-
made infrastructure such as levees, dams, sea walls or built drainage systems 
can provide protection from storm or tidal surge or floods, retaining walls can 
provide protection from landslides and built firebreaks can reduce wildfire 
risk.

Focus: 	

This indicator concerns the design, construction and maintenance of man-
made infrastructure that provides physical protection to the city.

Qualities:  

	 •	 Integrated

	 •	 Robust

Qualitative questions:

7.4.1 To what extent is the current adequacy of the city's protective infrastructure known? 
[NB: Protective infrastructure includes the city's stormwater drainage infrastructure.]

7.4.2 To what extent are there robust operation and maintenance regimes in place for 
protective infrastructure assets?

7.4.3 To what extent are the necessary upgrades carried out to ensure that the city's 
protective infrastructure is adequate for the future?
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Goal 8. Effective provision of critical services
Description: This results from active management and maintenance of 
ecosystems, and from diversity of provision, redundant capacity, and 
adequate maintenance of essential utility services, combined with robust 
contingency planning.

Rationale: Ecosystems and utilities infrastructure both provide essential 
services to urban populations and critical city assets (such as hospitals, 
government administration buildings, data centres and emergency response 
services). However, the quality and performance of these services are 
only maintained through proactive management. During times of stress, 
ecosystem services and effective utilities provision become central to the 
city functioning. Well-maintained systems are better able to accommodate 
abnormal demand, withstand unusual pressures and continue functioning. 
Well-established management practices create enhanced knowledge of system 
components, so that infrastructure managers are better prepared to restore 
disrupted services. Effective regulatory, management and enforcement 
frameworks are essential to protect and enhance natural habitats that provide 
daily ecosystem services, such as supporting livelihoods, human health and 
quality of life within the city.

Focus: The focus of this Goal is on ensuring essential services are provided 
to urban populations and critical city assets every day and during times of 
emergency. Essential services considered by this Goal include ecosystem 
services (such as support of livelihoods, health and quality of life), electricity, 
drinking water, wastewater disposal and treatment, and solid waste collection 
and disposal.

Structure: This Goal comprises six indicators, as follows:

	 8.1 	Effective stewardship of ecosystems 

	 8.2 	Flexible infrastructure

	 8.3 	Retained redundant capacity

	 8.4 	Balanced supply and demand of resources

	 8.5 	Diligent maintenance and continuity

	 8.6 	Adequate continuity for critical assets and services
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Indicator 8.1.: Effective stewardship of ecosystems
Goal: 	

Robust mechanisms in place to maintain and enhance the ecosystem services 
that benefit city residents.

Rationale: 	

Ecosystems provide invaluable services that would be beyond the scope of 
any government, business or institution or individual to reproduce. These 
ecosystem services support livelihoods, health and quality of life and include 
functions such as filtering toxins from water and air, providing natural 
resources for food and fuel resources and regulating climate conditions. 
Comprehensive identification and knowledge of the habitats that provide these 
services, combined with an enforced regulatory regime that provides effective 
preservation, protection and maintenance of valuable habitats is essential if 
these services are to continue benefiting the city. Additionally, ecosystems 
that are well-maintained and healthy are themselves better able to withstand 
shocks, such as extreme storms, and stresses, such as encroachment of urban 
areas or invasive species.

Focus: 	

This indicator considers the regulatory, maintenance and enforcement 
frameworks that exist within a city to protect and enhance valuable ecosystem 
services provided by natural habitats. This indicator is broader than indicator 
7.3, which considers only how the physical protective services provided by 
certain ecosystems are valued within a city.perspective.

Qualities:  

	 •	 Reflective 

	 •	 Robust

Qualitative questions:

8.1.1. To what extent are the ecosystems that provide important services to the city known 
and understood (e.g., supporting livelihoods, health and quality of life)?

8.1.2. To what extent are there policies, legislation and plans in place to protect important 
ecosystems and natural resources?

8.1.3. To what extent are there adequately resourced programmes for the active 
management and/or restoration of important ecosystems?
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Indicator 8.2.: Flexible infrastructure
Goal: 	

Critical services within the city are supported by diverse and robust 
infrastructure, which has been appropriately planned and delivered.

Rationale: 	

Well-planned and delivered utility services are essential to help cities function 
well. Essential utility services, such as electricity, water, sanitation and solid 
waste collection and disposal enable residents and businesses to carry out 
their daily activities safely and more efficiently than without these services. 
Diversity and flexibility of supply and delivery is important to maintain 
adequate levels of service delivery, especially following disruptive events 
when alternative methods of supply and delivery.

Focus: 	

This indicator looks at the diversity and flexibility of supply and delivery of 
essential utility services, so that alternative solutions can be developed to 
respond to disruptions and longer-term changes within the city. This indicator 
does not consider redundant capacity and balancing supply and demand – 
these are considered by indicators 8.3 and 8.4.

Qualities:  

	 •	 Robust

	 •	 Redundant

Qualitative questions:

8.2.1. To what extent is there a robust strategic plan for providing electricity services to the 
city now and into the long-term (this may be a city, regional or national plan)?

8.2.2. To what extent is there diversity within the city's electricity generation, transmission 
and distribution systems?

8.2.3. To what extent is there a robust strategic plan for providing water to the city now and 
into the long-term (this may be a city, regional or national plan)?

8.2.4. To what extent is there diversity within the city's water supply (grid), treatment & 
distribution systems?

8.2.5. To what extent is there a robust strategic plan for providing sanitation to the city now 
and into the long-term (this may be a city, regional or national plan)?

8.2.6.
To what extent is there a robust strategic plan for providing solid waste management 
services to the city now and into the long-term (this may be a city, regional or national 
plan)?

8.2.7. To what extent does the city have diversity across its solid waste management, 
collection, transport and treatment/disposal infrastructure?
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Indicator 8.3.: Retained spare capacity
Goal: 	

Minimised demand on critical infrastructure through the resourceful and 
flexible use of key resources.

Rationale: 	

Demand management is critical in the continuity of essential utility services, 
ensuring that built systems are not overloaded, and can maintain sufficient 
redundancy to absorb surges in demand. Designing sufficient redundant 
capacity into new infrastructure to cope with long-term demand predictions 
and shorter-term demand surges is essential. Once operational, measures to 
maintain this redundant capacity by minimising system losses, and increasing 
efficiency (within the system and by end-users) are important.

Focus: 	

This indicator is concerned with the measures in place to ensure systems are 
designed with sufficient redundant capacity and that this redundant capacity 
is maintained through active management of supply and demand.

Qualities:  

	 •	 Redundant

	 •	 Flexible

	 •	 Resourceful

Qualitative questions:

8.3.1 To what extent is there spare capacity within the city's electricity generation, 
transmission and distribution systems?

8.3.2 To what extent are there strategies and programmes in place to reduce demand and 
maintain spare capacity within the city's electricity infrastructure?

8.3.3 To what extent is there spare capacity within the city's water supply systems?

8.3.4 To what extent are there strategies and programmes in place to reduce demand and 
maintain spare capacity within the city's water supply infrastructure?

8.3.5 To what extent is there spare capacity within the city's sanitation systems?

8.3.6 To what extent is there spare capacity within the city's solid waste management 
systems?

8.3.7 To what extent are there strategies and programmes in place to demand on 
treatment facilities and minimise disposal to landfill facilities?
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Indicator 8.4.: Diligent maintenance and continuity
Goal: 	

Robust monitoring, maintenance and renewal of essential utility 
infrastructure, with effective contingency planning. 

Rationale: 	

Well-established management practices create enhanced knowledge of system 
components, so that infrastructure managers can prevent degradation of 
materials, accommodate changes in demand and are better prepared to restore 
disrupted services. Well-maintained systems are better able to withstand 
unusual demand pressures such as extreme peaks and continue functioning.

Focus: 	

This indicator considers the on-going maintenance practices of critical 
infrastructure such as monitoring of condition, maintenance programmes, 
and employment and training practices to ensure sufficient technical expertise 
is available to maintain and swiftly repair critical assets when they are 
disrupted.

Qualities:  

	 •	 Robust

	 •	 Reflective

Qualitative questions:

8.4.1 To what extent are there effective monitoring, maintenance and renewal programmes 
and continuity planning for energy utilities within the city?

8.4.2
To what extent are there effective monitoring, maintenance and renewal programmes 
as well as service continuity and emergency response plans for water utilities within 
the city?

8.4.3
To what extent are there effective monitoring, maintenance and renewal programmes 
as well as service continuity and emergency response plans for sanitation within the 
city?

8.4.4 To what extent are there effective monitoring, maintenance and renewal programmes 
and continuity planning for solid waste within the city?
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Indicator 8.5.: Adequate continuity for critical assets and 
services
Goal: 	

Resourceful, reflective and flexible continuity plans to maintain utility 
services to critical assets during emergency situations.

Rationale: 	

In order to be adequately prepared for emergencies, it is important for cities 
to have identified those assets within the city that are critical to support the 
most essential city functions and emergency response and recovery efforts. 
Such critical city assets may include hospitals, government administrative 
buildings, emergency response facilities and data centres. Once identified, 
it is essential that mechanisms are put in place to ensure these critical assets 
have adequate back-up supply to continue to function adequately in the event 
that normal utility supplies are disrupted.

Focus: 	

This indicator considers if the city has identified assets which are critical 
to its safe functioning and ability to respond effectively to emergencies. It 
also considers the extent to which plans have been put in place to maintain 
essential utility services to these critical city assets during times of 
disruption. This indicator considers the on-site back-up provisions to maintain 
service when the usual service arrangements are disrupted. It differs from 
indicator 8.5 which is focussed on the plans that utility providers have in 
place generally to recover normal service levels following disruptions.

Qualities:  

	 •	 Resourceful

	 •	 Redundant

	 •	 Flexible

Qualitative questions:

8.5.1
To what extent have critical assets been identified and probability and severity of 
service loss to these assets been assessed under different disaster and long-term 
change scenarios?

8.5.2 To what extent has emergency standby power generation been put in place for 
critical assets and critical services within the city?

8.5.3 To what extent have mechanisms been developed to provide back-up water supplies 
during emergencies for critical city assets and services?
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Goal 9. Reliable mobility and communications
Description: This is enabled by diverse and affordable multi-modal transport 
systems and information and communication technology (ICT) networks, and 
contingency planning.

Rationale: Reliable communications and mobility create daily connectivity 
between places, people and services. This fosters a positive environment for 
everyday working and living, builds social cohesion, and also supports rapid 
mass evacuation and widespread communication during emergencies.

Focus: The focus of this Goal is on the diversity, safety and quality of 
travel options across the city. It also considers the reliability and security of 
information and communication technology networks across the city and the 
ability of the city to communicate information to residents and businesses 
during times of emergency.

Structure: This Goal comprises four indicators, as follows:

	 9.1 	Diverse and affordable transport networks

	 9.2 	Effective transport operation and maintenance

	 9.3 	Reliable communication technology

	 9.4 	Secure technology networks
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Indicator 9.1.: Diverse and affordable transport networks
Goal: 	

Diverse and integrated transport networks, providing flexible and affordable 
travel around the city for all.

Rationale: 	

Mobility throughout the city is crucial create an enabling environment for 
everyday working and living, builds and maintains social networks and 
bonds, and supports rapid mass evacuation during emergencies. Diversity 
within the city’s transport networks, and integration between networks, 
enables people to move easily around the city to undertake personal and 
business activities. Diverse, integrated transport networks are also better able 
to continue to support mobility around the city during times of disruption by 
providing a range of alternative journey options. Providing affordable travel 
options is also essential to ensure all residents are able to move with ease 
around the city to pursue their livelihoods.

Focus: 	

This indicator considers the planning, accessibility, integration and 
distribution of modes of travel throughout a city daily and during 
emergencies. It also considers transport links to places beyond the city (e.g. 
other cities). Transport modes include methods such as walking, cycling, 
private vehicle use (e.g., car, van, motorcycle, taxi) within the city.

Qualities:  

	 •	 Redundant

	 •	 Flexible

	 •	 Inclusive

	 •	 Integrated

Qualitative questions:

9.1.1 To what extent does the city provide a diverse, adequate road network?

9.1.2 To what extent does the city provide a diverse, affordable public transport system?

9.1.3 To what extent are alternative personal transport options promoted?

9.1.4 To what extent does the city provide diverse and effective transport links to other 
cities or regions?



Research Report Volume 6 Measurement Guide 168

Indicator 9.1.: R
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Indicator 9.2.: Effective transport operation and 
maintenance
Goal: 	

Effective management of the city’s transport network to provide quality, safe 
transport.

Rationale: 	

Effective management of the city’s transport networks is important to 
maintain a reliable and safe service. Adequate public transport options for 
city citizens provide accessible mobility for people who may be unable to 
access private means of transport, particularly the most vulnerable residents 
of the city, such as the poor and the elderly. Public transport also encourages 
community connection and reduces pollution and road congestion.

Focus: 	

This indicator considers the adequacy of transport safety laws, operation and 
maintenance regimes across the transport network and planning to maintain 
continuity during emergency events.

Qualities:  

	 •	 Resourceful

	 •	 Redundant

	 •	 Integrated

Qualitative questions:

9.2.1 To what extent are adequate resources available for safe operation and essential 
maintenance and upgrade programmes?

9.2.2 To what extent are safety laws and regulations enforced across the transport 
network?

9.2.3 To what extent are there effective planning and programmes across the transport 
network for emergency response and recovery following a major event?
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Indicator 9.3.: Reliable communications technology
Goal: 	

Effective and reliable communication systems that are accessible by all.

Rationale: 	

Robust ICT services, with sufficient capacity to meet demand surges, 
enable safe communication and access to information and are critical for 
a city’s connectivity. The availability of reliable and inclusive forms of 
communication is critical to disseminate information during emergencies – 
particularly to the most vulnerable residents of a city, such as the poor and the 
elderly. Effective and appropriate information dissemination can save lives 
and assets during emergencies and help avoid panic or inaction.

Focus: 	

This indicator considers the planning, accessibility, integration and 
distribution of a diverse range of information and communication 
technologies for the city’s residential, public and business use and the delivery 
of relevant, accessible, timely, and reliable information during emergencies. 
Technologies include radio networks, internet and mobile phone services, as 
well as specific channels such as social media. Emergency communication 
is also considered. In this instance, it is the capacity and capability of the 
technology with which we are primarily concerned.

Qualities:  

	 •	 Robust

	 •	 Redundant

	 •	 Inclusive

Qualitative questions:

9.3.1 To what extent is there access to diverse, reliable communication networks across 
the city?

9.3.2 To what extent do emergency information systems alert the public, provide 
information updates, maintain calm and reunite family members following a shock?

9.3.3 To what extent does emergency communications infrastructure enable key 
responders to communicate during / following a shock event?
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Indicator 9.4.: Secure technology networks
Goal: 	

Robust, effective mechanisms in place to protect the information and 
operational technology systems on which the city is dependent.

Rationale: 	

Secure technology systems help protect information technology (IT) and 
operational technology (OT) systems and services from attack. This considers 
detection, prevention and response to potential disruptive events, helping to 
prevent fraudulent or abusive use of data or disruption of communication 
and information service provision. The security of IT and OT networks is 
becoming more critical in the day-to-day operation of cities as ICT becomes 
an integral tool for daily life and more services are becoming mechanised or 
automated. 

Focus: 	

This indicator considers mechanisms to protect IT and OT networks day-
to-day as well as during and following an emergency to enable the on-going 
functioning of city services. This also considers the storage, protection and 
accessibility of data records and communication networks following a shock 
event.

Qualities:  

	 •	 Reflective

	 •	 Robust

Qualitative questions:

9.4.1 To what extent are mechanisms in place for safe and efficient storage, back-up and 
access of data critical to the functioning of the city government?

9.4.2 To what extent does the city have in place Information Technology (IT) security and 
continuity arrangements?

9.4.3 To what extent does the city have in place Operational Technology (OT) security and 
continuity arrangements?
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This dimension is underpinned by knowledge. A resilient city learns from the 
past and takes appropriate action based on evidence. This means a city must 
have effective leadership and urban management, characterised by inclusive 
governance involving the government, business and civil society, and 
evidence-based decision-making. A city must also empower its stakeholders 
by providing access to information and education, so that individuals and 
organisations can take appropriate action. It is equally important to ensure 
that the city develops in an integrated way that aligns the city’s vision with 
sectoral strategies and plans and individual projects.

Structure: 

This dimension of the City Resilience Index comprises three Goals, as 
follows:

10	 Effective leadership and management 

11	 Empowered stakeholders

12	 Integrated development planning

Leadership and strategy

(Image Opposite)

Dublin Port Tunnel 
Facilities

©Thomas Graham / 
Arup
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Goal 10. Effective leadership and management
Description: This is enabled by trusted individuals, multi-stakeholder 
consultation, evidence-based decision-making and disaster risk reduction 
activities.

Rationale: Clear and purposeful leadership promotes trust, unity and a 
shared understanding of a city’s trajectory. Leadership is a key ingredient in 
encouraging individuals and communities to take action during challenging 
times. A committed city government that takes decisions on the basis of 
sound evidence enables a city to thrive from day to day, and to respond to 
shocks and stresses.

Focus: The focus of this Goal is on leadership provided by the city 
government and its supporting agencies, with a particular focus on 
preparation and planning for emergency situations.

Structure: This Goal comprises five indicators, as follows:

	 10.1  Appropriate government decision-making

	 10.2  Effective coordination with other government bodies

	 10.3  Proactive multi-stakeholder collaboration

	 10.4  Comprehensive hazard monitoring and risk assessment

	 10.5  Comprehensive emergency management
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Indicator 10.1.: Appropriate government decision-making
Goal: 	

Transparent, inclusive and integrated government decision-making and 
leadership.

Rationale: 	

A committed city government that takes decisions on the basis of sound 
evidence enables a city to thrive from day to day, and to respond to shocks 
and stresses. Cross-sector collaboration that challenges ‘siloed’ approaches 
in government operations is critical to effective decision-making, as is using 
knowledge based on learnings from past experiences and exchanges with 
other cities and agencies. Openness and transparency can help strengthen 
trust in the city’s leadership - a key ingredient in encouraging individuals and 
communities to take action during challenging times.

Focus: 	

This indicator is about city government decision-making, in particular sound 
decision-making based on solid evidence. It considers transparency, continual 
learning and knowledge exchange.

Qualities:  

	 •	 Inclusive

	 •	 Reflective

Qualitative questions:

10.1.1 To what extent is continual learning and knowledge sharing promoted at all levels 
within city?

10.1.2 To what extent is there transparency within policy-making and decision-making by 
the city government?
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Indicator 10.2.: Effective coordination with other 
government bodies
Goal: 	

Integrated and flexible communication and collaboration between city, state 
and national government, both daily and during times of shock or stress.

Rationale: 	

Effective collaboration with actors at all levels of government is critical 
to develop integrated, co-ordinated strategies that make best use of the 
resources available. Isolated decision makers are less effective and efficient 
than collaborative groups, and may act in conflict of goals broader than their 
specific interest. This could lead to conflicts within the city government 
and with other levels of government (e.g. regional, national). With long-
term stresses, and during shock events, this could create environments 
that exacerbate social unrest or economic loss as direction is unclear or in 
opposition to other plans or actions.

Focus: 	

This indicator considers whether the city government coordinates effectively 
both with other local departments (horizontally) and with state / regional 
/ national governments (vertically). This indicator does not consider co-
ordination and collaboration with non-governmental stakeholders as this is 
included under indicator 10.3.

Qualities:  

	 •	 Integrated

	 •	 Resourceful

Qualitative questions:

10.2.1 To what extent is there effective communication and collaboration between city, state/
regional and national governments?

10.2.2 To what extent is there effective communication and collaboration across city 
departments?
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Indicator 10.3.: Proactive multi-stakeholder collaboration
Goal: 	

Inclusive and constructive collaboration between all actors involved in city 
decision-making.

Rationale: 	

Engaging multiple stakeholders in city decision-making builds cross-sector 
relationships, helps align different perspectives and goals to a common end, 
and leverages knowledge that universities, businesses, institutions and civic 
society can contribute to help understand and solve city problems. By forging 
relationships across sectors and interests, cities are better understand the 
broad needs and assets across their communities, are better able to coordinate 
people and access private resources and support during times of need, and 
avoid creating unintentional disadvantages or disincentives.

Focus: 	

This indicator considers the engagement and consultation undertaken by 
the city government and its agencies during decision-making with other 
organisations, institutions and with civic society. This indicator does not 
consider co-ordination and collaboration between government departments 
and with other levels of government as this is considered by indicator 10.2.

Qualities:  

	 •	 Reflective

	 •	 Inclusive

Qualitative questions:

10.3.1 To what extent does the city government seek participation from the business sector 
in policy-making and decision-making?

10.3.2 To what extent does the city government seek participation from key civil society 
stakeholders in policy-making and decision-making?
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Indicator 10.4.: Comprehensive hazard monitoring and risk 
assessment
Goal: 	

Effective systems to monitor potential hazards and assess risk.

Rationale: 	

Timely and integrated monitoring of the hazards it faces enables a city to 
anticipate exposures, identify vulnerabilities and prepare for risks. Hazards 
may include chronic stresses (such as ageing infrastructure, changing 
demographics, crime or environmental degradation) or short-term shocks 
(such as extreme weather events, transport accidents, public protest or 
terrorism). The foundation of emergency planning is understanding the 
hazards the city faces and effectively communicating this information to 
emergency management stakeholders in a timely fashion so they can act upon 
this information. Emergency planning and co-ordination efforts are more 
likely to be inadequate or ineffective if based on incomplete hazard and risk 
assessment information.

Focus: 	

This indicator considers the technical capacity to understand and effectively 
monitor hazards that pose a risk to the city. It  considers if there are early 
warning systems for hazard monitoring agencies to alert city emergency 
management agencies and the general population to imminent threats. Finally, 
it considers whether this information is used by emergency management 
agencies to collectively assess the risk of different hazards to the city and its 
population.

Qualities:  

	 •	 Robust

	 •	 Reflective

Qualitative questions:

10.4.1 To what extent is there hazard research and data accessible for city emergency 
planning?

10.4.2 To what extent are there effective early warning centres serving the city?

10.4.3 To what extent does the city assess risk collectively, considering current and future 
hazards, local exposure and underlying vulnerability?
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Indicator 10.5.: Comprehensive emergency management
Goal: 	

City leadership that has sufficient capacity and flexibility to effectively 
manage emergencies.

Rationale: 	

Comprehensive emergency planning is important because it helps a city to 
implement a more effective and efficient response during an emergency to 
save more lives, protect more assets, and enable a city to recover faster after 
an event. By identifying the relevant actors and establishing clear roles, 
responsibilities and actions cities will be able to quickly put plans into action, 
respond to emerging needs, and make better use of resources. Cities without 
robust, integrated and flexible emergency response and coordination plans 
could experience greater loss of life or physical damage leading to longer-
term social and economic disruption or breakdown.

Focus: 	

This indicator concerns the capacity and capability of the city’s emergency 
management agencies to collectively manage emergencies. They need clear 
strategies and plans to ensure both the continuity of their own departments 
and minimisation of disruption to citizens. This includes comprehensive 
planning and actions to mitigate, prepare, respond and recover from local 
shocks. The focus here is overall multi-stakeholder emergency management. 
Specific elements are considered in more detail elsewhere within the index: 
Operational emergency response capability is considered within indicator 3.4, 
budgeting is considered within 6.1, technology within 9.4 and community 
awareness and preparedness within 11.2.

Qualities:  

	 •	 Robust  	            •    Integrated 	                   •     Reflective

Qualitative questions:

10.5.1 To what extent are there mechanisms in place to ensure government functions 
adequately continue during an emergency?

10.5.2 To what extent does the city have sufficient powers and capability to effectively 
facilitate emergency planning?

10.5.3 To what extent does the city plan for specific emergency scenarios?

10.5.4
To what extent does the city have a platform or mechanism which enables 
responders to work effectively and collaboratively to prepare for and manage 
emergencies?

10.5.5 To what extent does the city have emergency response centres to process and 
coordinate emergency activity
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Goal 11. Empowered stakeholders
Description: This is underpinned by education for all, and relies on access to 
up-to-date information and knowledge to enable people and organisations to 
take action.

Rationale: Individuals and communities that know what to do during 
unexpected events are invaluable assets to a city. The provision of early 
warnings and access to education, information and knowledge empowers 
citizens and gives them the tools to take appropriate decisions in the face 
of shocks and stresses. As a consequence, urban stakeholders are better 
positioned to act, learn, and adapt.

Focus: The focus of this Goal is on the ability of individuals and communities 
to understand the hazards and risks they face and to adequately prepare 
themselves for emergency situations. This encompasses short-term, rapid 
action in response to early warning notifications, as well as longer-term 
access to education, information and knowledge to empower residents with 
the tools to take appropriate decisions in the face of shocks and stresses. 
It differs from Goal 4, which is focused on the social networks within 
communities that provide day to day support, in addition to support during 
emergencies, and also considers how actively civic society participates in city 
affairs.

Structure: This Goal comprises three indicators, as follows:

	 11.1 Adequate education for all

	 11.2 Widespread community awareness and preparedness

	 11.3 Effective mechanisms for communities to engage with the city 	
	 government
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Indicator 11.1.: Adequate education for all
Goal: 	

Affordable, quality education for all.

Rationale: 	

Education is a fundamental building block for human development. 
Basic skills (literacy, numeracy) can directly help citizens to adapt to 
changes and cope in shock situations (understanding warnings, assessing 
recovery etc.). Education also facilitates a greater range and quality of 
livelihood opportunities, helping citizens to manage local stresses (poverty, 
unemployment etc.) and build their own resources to adapt to long-term 
changes and recover from shock events.

Focus: 	

This indicator concerns formal education. Primary education (basic literacy 
/ numeracy) is a minimum requirement and comprehensive access to 
secondary and further education further empowers individuals. Educational 
opportunities for adults are also examined. However, this indicator does not 
consider vocational skills and training, which is instead considered by Goal 2.

Qualities:  

	 •	 Inclusive

	 •	 Resourceful

Qualitative questions:

11.1.1 To what extent is quality education accessible and affordable to all?

11.1.2 To what extent is there an educated workforce within the city?
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Indicator 11.2.: Widespread community awareness and 
preparedness
Goal: 	

Inclusive efforts to build public awareness of risks.

Rationale: 	

Community awareness and preparedness activities are essential to ensure that 
individuals and communities understand and are prepared to manage local 
hazards. An individual’s or community’s ability to safeguard their home and 
assets, receive and understand emergency alerts and know what to do and 
where to go in an emergency, can reduce the physical and social impacts of 
disasters on communities.

Focus: 	

This indicator considers how aware local communities are of hazard risks and 
what level of preparation they have undertaken.

Qualities:  

	 •	 Inclusive

	 •	 Resourceful

Qualitative questions:

11.2.1 To what extent is the general public aware of risks and how to safeguard themselves 
and their assets?

11.2.2 To what extent are communities adequately prepared for emergency events?

11.2.3 To what extent is there an effective and robust alarm system to warn communities of 
imminent hazards?
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Indicator 11.3.: Effective mechanisms for communities to 
engage with the city government
Goal: 	

Inclusive, integrated and transparent mechanisms for communication and 
coordination between the city government and citizens.

Rationale: 	

Fundamentally, cities are made up of people. Strong communication links 
between citizens and the government is crucial for creating a common sense 
of community and identity, building trust, and empowerment. Multiple, 
inclusive and well-used channels of communication help to make this process 
effective. Supporting dual-direction communication between government 
and citizens facilitate grassroots-up and government-down coordination and 
collaboration. This helps to ensure that all stakeholders are engaged in the 
city, have a stake in the collective future of their communities, and are able 
to take make effective decisions and take action in their lives. In addition, 
resilient cities ensure that information shared with their citizens can be 
understood, with messages presented in appropriate cultural and language 
contexts and media that is accessible for all.

Focus: 	

This indicator considers the robustness of a two-way dialogue between 
citizens and the city government. This includes the ability of citizens to talk 
and engage with the city government and the extent to which their feedback 
is appropriately responded to, and vice-versa, as well as mutual trust and 
respect.

Qualities:  

	 •	 Inclusive

	 •	 Integrated

	 •	 Resourceful

	 •	 Reflective

Qualitative questions:

11.3.1 To what extent are there inclusive, integrated and transparent mechanisms for 
communication between the city government and citizens?
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Goal 12. Integrated development planning
Description: This is indicated by the presence of a vision, an integrated 
development strategy, and plans that are regularly reviewed and updated by 
cross-departmental groups.

Rationale: A resilient city fosters integrated development planning that 
ensures sectoral plans and individual projects are aligned with the city’s 
vision, integrated and appropriate to address the city’s needs. This includes 
city monitoring and data, strategies and plans, and land use and development.

Focus: The focus of this Goal is on coordinating long-term development plans 
for the city to ensure that individual projects and programmes are aligned 
and sufficiently address opportunities and challenges the city faces. The 
development of a shared and integrated city vision requires understanding 
of and alignment between the motivations of different stakeholders involved 
in designing and implementing projects in the city. Specific indicators that 
underpin this Goal area include: comprehensive city monitoring and data 
management, a consultative planning process, appropriate land use and 
zoning, and a robust planning approval process.

Structure: This Goal comprises four indicators, as follows:

	 12.1  Comprehensive city monitoring and data management

	 12.2  Consultative planning process

	 12.3  Appropriate land use and zoning

	 12.4  Robust planning approval process
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Indicator 12.1.: Comprehensive city monitoring and data 
management
Goal: 	

Regular monitoring and analysis of relevant data undertaken to inform city 
planning and strategies.

Rationale: 	

Access to comprehensive, reliable data is crucial to inform the development 
of effective, appropriate city planning and strategies; as the old adage says, 
you can’t manage what you don’t measure. Regular monitoring and analysis 
of city data can inform strategic long-term planning, as well as identify 
emerging opportunities and challenges to prioritise short-term action or 
intervention. Incomplete or unreliable data can result in misapplication or 
wasted use of resources, and may aggravate chronic stresses or prevent a city 
form responding appropriately to emergency or shock events.

Focus: 	

This indicator considers mechanisms by which the city government collects, 
analyses and responds to data about city characteristics, trends, functions 
and processes within the planning process. Issues associated with hazard 
monitoring are covered elsewhere in the CRI, in particular in Goals 7 and 10, 
while issues relating to data safety and security are covered in particular in 
Goals 8 and 9.

Qualities:  

	 •	 Reflective

	 •	 Resourceful

Qualitative questions:

12.1.1 To what extent are existing datasets comprehensive and up-to-date? Does the city 
have access to the right data for planning?

12.1.2 To what extent are projections of future trends undertaken?

12.1.3 To what extent do planning policies and key documents seek to address high risks 
uncovered by assessments of hazards and long-term change scenarios?
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Indicator 12.2.: Consultative planning process
Goal: 	

Transparent and inclusive process to develop planning policies and strategies.

Rationale: 	

A transparent, integrated and inclusive process to include a wide range of 
stakeholders will help capture multiple perspectives of the city’s needs, 
opportunities and assets to inform more comprehensive, appropriate plans 
and strategies. This in turn will help shape a development and planning vision 
for the city’s future. An engagement process that includes representatives 
from three the key groups of city stakeholders – the government (including 
regional government if relevant), the private sector, and civil society 
(including vulnerable groups or commuters) – who can inform and will 
experience the effects. Excluding relevant stakeholders from a consultative 
planning process, intentionally or not, may mean that city plans and strategies 
do not accurately address the city’s needs, potentially exposing the city 
to chronic stresses or vulnerability to risks of greater impact or loss from 
emergency events.

Focus: 	

This indicator is concerned with assessing the process that the city 
government undertakes to create city development plans. This encompasses 
transparent consultation with relevant stakeholders for input and buy-in 
of development plans, considering the city’s short, medium and long-term 
needs. Issues such as the scope, approval, implementation and enforcement of 
development plans are covered elsewhere in the CRI, in particular elsewhere 
in Goal 12 and Goal 8.

Qualities:  

	 •	 Reflective

	 •	 Integrated

Qualitative questions:

12.2.1 To what extent is the process to develop planning strategies inclusive and 
transparent?

12.2.2
To what extent are there mechanisms in place to ensure that planning strategies and 
development plans are fully aligned with the long-term strategies of utility providers 
and transport agencies?

12.2.3 To what extent have (or would) long-term recovery and reconstruction programmes 
adopt an inclusive and reflective process?
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Indicator 12.3.: Appropriate land use and zoning
Goal: 	

Integrated and flexible land use and zoning plans that ensure appropriate 
development of the city.

Rationale: 	

Development plans and land use or zoning regulations are instruments that 
cities use to coordinate and control urban development and guide future 
investments. The creation and implementation of plans and regulations 
ensures that individual projects and programmes are aligned with the 
long-term vision of the city’s opportunities and needs and sufficiently 
accommodate uncertainty. Informing plans and regulations with up-
to-date and relevant city data and a consultative process helps ensure 
these are appropriate to the city’s needs today as well as anticipating and 
accommodating future change.

Focus: 	

This indicator considers the appropriateness of land use plans and zoning 
plans in relation to the hazards the city faces and changes in long-term trends. 
Issues such as the identification of the city’s vulnerability to hazards are 
covered elsewhere in the CRI, in particular in Goal 7. The development and 
enforcement of codes and standards that shape man-made and natural assets 
within land use or zoned areas are covered in Goal 7 while the maintenance 
of these assets is covered in Goal 8.

Qualities:  

	 •	 Reflective

	 •	 Integrated

Qualitative questions:

12.3.1

To what extent does the city have in place clear, integrated land use and zoning 
plans designed to provide physical connectivity of communities to essential 
infrastructure, jobs and services that account for long-term projections and trend 
analyses?

12.3.2
To what extent are there mechanisms in place that specify the land uses and building 
typologies that are safe and appropriate for different areas of the city, according to 
vulnerability assessments and hazard risk assessments?

12.3.3 To what extent are there mechanisms in place that proactively aim to deliver zoning 
and planning policies and infrastructure to meet needs of business?

12.3.4 To what extent are development planning strategies and plans updated on a regular 
basis, using the latest trend projections?
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Indicator 12.3.: R
eference tables
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Indicator 12.4.: Robust planning approval process
Goal: 	

Transparent, robust planning approval mechanisms, consistent with planning 
policy and strategy.

Rationale: 	

A robust planning process that includes a transparent, effective approval 
process reduces the risks of bias, corruption, or negligence and helps ensure 
development and investment aligns with city plans and regulations. The 
approval process should be inclusive, incorporating consultations with 
residents and others affected by proposals, with transparent, timely response 
to concerns.

Focus: 	

This indicator is concerned with assessing the process by which the city 
government approves proposals for development. This encompasses 
transparent evaluation of proposed development against clear, robust criteria 
consistent with planning policy and strategy. Issues such as the scope, 
development, implementation and enforcement of development plans are 
covered elsewhere in the CRI, in particular elsewhere in Goal 12 and Goal 8.

Qualities:  

	 •	 Robust

	 •	 Reflective

Qualitative questions:

12.4.1 To what extent is there a transparent approval process to ensure new development is 
appropriate and in accordance with planning policies and strategies?

12.4.2
To what extent are city emergency services and agencies that enforce the 
implementation of building codes involved during the planning process for major new 
development and infrastructure projects?
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Appendix A 
Glossary

City Resilience Index
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A1. General Terms

Term Definition

Mechanisms An established process by which something takes place or is brought about 
((Adapted) Oxford Online Dictionary, 2015).

Plan A detailed proposal for doing or achieving something (Oxford Online 
Dictionary, 2015)

Policy / Policies
A set of ideas or a plan of what to do in particular situations that has been 
agreed officially by a group of people, a business organization, a government, 
or a political party (Cambridge Online Dictionary, 2015).

Programme A set of related measures or activities with a particular long-term aim (Oxford 
Online Dictionary, 2015).

Strategy A plan of action designed to achieve a long-term or overall aim (Oxford 
Online Dictionary, 2015).

Stakeholders
A person such as an employee, customer, or citizen who is involved with an 
organization, society, etc. and therefore has responsibilities towards it and an 
interest in its success

Civil Society Society considered as a community of citizens linked by common interests 
and collective activity (Oxford Online Dictionary, 2015).

Private Sector Businesses and industries that are not owned or controlled by the 
government (Cambridge Online Dictionary, 2015).

Youth

The UN, for statistical consistency across regions, defines ‘youth’, as those 
persons between the ages of 15 and 24 years, without prejudice to other 
definitions by Member States.
http://www.unesco.org/new/en/social-and-human-sciences/themes/youth/
youth-definition/
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Term Definition

Disaster

A serious disruption of the functioning of a community or a society involving 
widespread human, material, economic or environmental losses and impacts, 
which exceeds the ability of the affected community or society to cope using its 
own resources. 
Comment (UNISDR): Disasters are often described as a result of the combination 
of: the exposure to a hazard; the conditions of vulnerability that are present; and 
insufficient capacity or measures to reduce or cope with the potential negative 
consequences. (UNISDR, 2007)

Disaster Risk 
Management

The systematic process of using administrative directives, organizations, and 
operational skills and capacities to implement strategies, policies and improved 
coping capacities in order to lessen the adverse impacts of hazards and the 
possibility of disaster. (UNISDR, 2009)
Comment (UNISDR): This term is an extension of the more general term “risk 
management” to address the specific issue of disaster risks. Disaster risk 
management aims to avoid, lessen or transfer the adverse effects of hazards 
through activities and measures for prevention, mitigation and preparedness.

Disaster Risk 
Reduction (DRR)

The concept and practice of reducing disaster risks through systematic efforts 
to analyse and manage the causal factors of disasters, including through 
reduced exposure to hazards, lessened vulnerability of people and property, 
wise management of land and the environment, and improved preparedness for 
adverse events. (UNISDR, 2009)

Emergency
A crisis or emergency is a threatening condition that requires urgent action. 
Effective emergency action can avoid the escalation of an event into a disaster. 
(UNISDR, 2009)

Emergency 
Management

The organization and management of resources and responsibilities for 
addressing all aspects of emergencies, in particular preparedness, response and 
initial recovery steps. (UNISDR, 2009)
Comment (UNISDR): Emergency management involves plans and institutional 
arrangements to engage and guide the efforts of government, non-government, 
voluntary and private agencies in comprehensive and coordinated ways to 
respond to the entire spectrum of emergency needs. The expression “disaster 
management” is sometimes used instead of emergency management.

Emergency 
Response

The reaction from the emergency management services to helping the public in 
an emergency situation. This could be a widescale disaster involving specialist 
agencies or the everyday duties of traditional emergency response services 
(police, fire ambulance).

Exposure

People, property, systems, or other elements present in hazard zones that are 
thereby subject to potential losses. (Arup, 2015)
Comment (UNISDR): Measures of exposure can include the number of people or 
types of assets in an area. These can be combined with the specific vulnerability 
of the exposed elements to any particular hazard to estimate the quantitative risks 
associated with that hazard in the area of interest (UNISDR, 2009)

Hazard

A dangerous phenomenon, substance, human activity, or condition that may cause 
loss of life, injury or other health impacts, property damage, loss of livelihoods and 
services, social and economic disruption, or environmental damage. UNISDR, 
2007.

Impact

Effects on natural and human systems.
Comment (IPCC): In this report, the term ‘impact’ is used primarily to refer to the 
effects of extreme weather and climate events on natural and human systems. 
Impacts generally refer to effects on lives, livelihoods, health status, ecosystems, 
economic, social, and cultural assets, services (including environmental), and 
infrastructure due to the interaction of climate changes or hazards occurring 
within a specific time period and the vulnerability of an exposed society or system. 
(IPCC, 2014.)

A2. Disaster Risk Reduction Terminology
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Likelihood The chance that something will happen (Cambridge, 2015)

Major incident

A major incident is any emergency that requires the implementation of special 
arrangements by one or more of the emergency services and will generally include 
the involvement, either directly or indirectly, of large numbers of people. LESLEP, 
2012

Mitigation

The lessening or limitation of the adverse impacts of hazards and related 
disasters. 
Comment (UNISDR): The adverse impacts of hazards often cannot be prevented 
fully, but their scale or severity can be substantially lessened by various strategies 
and actions. Mitigation measures encompass engineering techniques and hazard-
resistant construction as well as improved environmental policies and public 
awareness. It should be noted that in climate change policy, “mitigation” is defined 
differently, being the term used for the reduction of greenhouse gas emissions that 
are the source of climate change.

Preparedness / 
Preparation

The knowledge and capacities developed by governments, professional response 
and recovery organizations, communities and individuals to effectively anticipate, 
respond to, and recover from, the impacts of likely, imminent or current hazard 
events or conditions. (UNISDR, 2007)
Comment (UNISDR): Preparedness action is carried out within the context of 
disaster risk management and aims to build the capacities needed to efficiently 
manage all types of emergencies and achieve orderly transitions from response 
through to sustained recovery. Preparedness is based on a sound analysis of 
disaster risks and good linkages with early warning systems, and includes such 
activities as contingency planning, stockpiling of equipment and supplies, the 
development of arrangements for coordination, evacuation and public information, 
and associated training and field exercises. These must be supported by formal 
institutional, legal and budgetary capacities. The related term “readiness” 
describes the ability to quickly and appropriately respond when required

Recovery

The restoration, and improvement where appropriate, of facilities, livelihoods 
and living conditions of disaster-affected communities, including efforts to reduce 
disaster risk factors.  (UNISDR, 2007)
Comment (UNISDR): The recovery task of rehabilitation and reconstruction begins 
soon after the emergency phase has ended, and should be based on pre-existing 
strategies and policies that facilitate clear institutional responsibilities for recovery 
action and enable public participation. Recovery programmes, coupled with the 
heightened public awareness and engagement after a disaster, afford a valuable 
opportunity to develop and implement disaster risk reduction measures and to 
apply the “build back better” principle.

(City) Resilience
City resilience describes the capacity of cities to function, so that the people living 
and working in cities – particularly the poor and vulnerable – survive and thrive no 
matter what stresses or shocks they encounter ((Arup, 2015), 2014).

Risk
Disaster risk signifies the possibility of adverse effects in the future.
Risk is determined not only by the hazards but also by the exposure and 
vulnerability to these hazards. (IPCC, 2014)

Shocks Single, unpredictable events (such as a disaster) ((Arup, 2015), 2014)

Stresses On-going hardships which a community experiences continuously ((Arup, 2015), 
2014). 

Vulnerability Physical, social, economic, and environmental factors which increase the 
susceptibility to be impacted by hazards. (UNISDR, 2007)



The Rockefeller Foundation | Arup 239

A3. Specific Indicator Terms 

Indicator 
reference

Word / Phrase Definition

1.4, 3.2, 9.1, 
9.3, 11.1 Access / Accessible

Able to be easily obtained or used (Oxford Online Dictionary, 
2015).
Comment: Whether someone is able to access something 
could be influenced by geographic distance, accessibility to 
those less mobile, the issue of affordability

1.1, 1.2, 1.5, 
3.2, 3.3, 3.4, 
6.1, 7.4, 9.1

Adequate / 
Adequately

Enough or satisfactory for a particular purpose (Cambridge 
Online Dictionary, 2015).

1.1, 1.2, 1.5, 
9.1, 9.3, 11.1 Affordable

Realistically within range of all income groups (Arup, 2015).
Comment: Not excessively costly for any income group. This 
is about inclusivity, in the sense that all citizens should be 
able to access an appropriate standard of housing.

3.1, 9.2, 10.1 Appropriate Correct or suitable for a particular time, situation, or purpose 
(Longman, 2015)

11.3 Braille

A system of writing for the blind consisting of raised dots 
that can be interpreted by touch, each dot or group of dots 
representing a letter, numeral, or punctuation mark (Collins 
Online Dictionary, 2015).

3.2, 3.4, 8.2, 
9.3, 10.5 Capacity

The total amount that can be contained or produced, or 
(especially of a person or organization) the ability to do a 
particular thing (Cambridge Online Dictionary, 2015).

8.3 Circular Economy

A circular economy aims to decouple economic growth from 
the use of natural resources and ecosystems by using those 
resources more effectively. By definition it is a driver for 
innovation in the areas of material-, component- and product 
reuse, as well as new business models such as solutions 
and services. In a circular economy, the more effective use 
of materials enables to create more value, both by cost 
savings and by developing new markets or growing existing 
ones (Philips, 2013).

7.2 Codes A conventionalized set of principles, rules, or expectations 
(Collins Online Dictionary, 2015).

11.3 Communication The successful conveying or sharing of ideas and feelings 
(Oxford Online Dictionary, 2015).

9.1 Commuting 
catchment

Areas from which people travel from, to work in the city on a 
daily basis (Arup, 2015).

6.2, 6.4 Comprehensive Complete and including everything that is necessary 
(Cambridge Online Dictionary, 2015).

7.1 Comprehensive 
assessment

An assessment which deals fully with all elements or aspects 
of the subject ((Adapted) Oxford Online Dictionary, 2015).

10.2, 12.2 Consultation The action or process of formally consulting or discussing 
(Oxford Online Dictionary, 2015).

1.2, 1.3, 1.4, 
1.5, 6.2, 9.1, 
9.4

Contingency 
Continuity Plan

A plan to be carried out if a more likely or desired outcome 
does not happen (Collins Online Dictionary, 2015).
Comment: Business Continuity (BC) is defined as the 
capability of the organization to continue delivery of products 
or services at acceptable predefined levels following a 
disruptive incident (ISO 22301)
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1.4, 3.2, 9.1, 
9.3, 11.1 Access / Accessible

Able to be easily obtained or used (Oxford Online Dictionary, 
2015).
Comment: Whether someone is able to access something 
could be influenced by geographic distance, accessibility to 
those less mobile, the issue of affordability

11.3 Coordination
Organizing the activities of two or more groups so that they 
work together efficiently and know what the others are doing 
(Collins Online Dictionary, 2015).

5.1

Crime Prevention 
Through 
Environmental 
Design (CPTED)

The idea that the proper design and effective use of the built 
environment can lead to a reduction in the incidence and 
fear of crime, and an improvement in the quality of life. In 
other words, if a site is laid out well, the likelihood of it being 
targeted for a crime may be reduced (City of Virginia Beach).

6.2 Critical Something that is critical is very important because what 
happens in the future depends on it (Longman Online, 2015).

8.1, 8.5 Critical assets Those assets that are critical to the running of the city and 
lives of its inhabitants (Arup, 2015).

8.1, 8.2, 8.5 Critical services Those services that are critical to the running of the city and 
lives of its inhabitants (Arup, 2015).

8.2, 8.3 Critical infrastructure Infrastructure that is deemed critical to the running of the city 
and its inhabitants (Arup, 2015).

8.3 Critical utilities

Those services that are critical to the running of the city and 
lives of its inhabitants (Arup, 2015). 
Comment: Predominately electricity, gas, water, wastewater, 
solid waste management, ICT, transportation

3.1, 4.2 Disadvantaged Socially or economically deprived or discriminated against 
(Collins Online Dictionary, 2015).

6.3, 6.4, 8.2, 
9.1, 9.3 Diverse / Diversity Showing a great deal of variety and having many different 

ways of delivery (adapted Oxford Online Dictionary, 2015).

9.3, 10.4 Early Warning 
Mechanism / System

System to alert city responders and the general public to an 
upcoming hazard ((Arup, 2015), 2014).

11.1 Educational 
Attainment

Educational attainment refers to the highest level of 
education that an individual has completed. This is distinct 
from the level of schooling that an individual is attending (US 
Census Bureau, 2015).

5.2, 7.3, 9.1 Effective Successful in producing a desired or intended result (Oxford 
Online Dictionary, 2015).

7.3 Ecosystem services The benefits of nature such as food, fuel, natural hazard 
protection, pollination, and spiritual sustenance (WRI, 2008)

10.5 Emergency 
Responder

Stakeholders responsible for managing emergencies within 
the city (Arup, 2015), 2015).

11.3 Engage To interest someone in something and keep them thinking 
about it (Cambridge Online Dictionary, 2015).

3.2 Epidemic

The occurrence in a community or region of cases of an 
illness, specific health-related behaviour, or other health-
related events clearly in excess of normal expectancy. The 
community or region and the period in which the cases occur 
are specified precisely. The number of cases indicating the 
presence of an epidemic varies according to the agent, 
size, and type of population exposed, previous experience 
or lack of exposure to the disease, and time and place of 
occurrence (WHO, 2008).

2.1 Fair Free from discrimination, dishonesty, etc.; just; impartial 
(Collins Online Dictionary, 2015).
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6.1 Fiscal Policy / 
Management

The ways in which a government controls its expenditures 
and taxation (World Bank, 2014).

3.2 Free at the point of 
service

All medical treatment including in and outpatient visits, 
surgery, medications (and related treatment), tests, 
vaccinations, mental health services etc. are free. This is 
financed through general taxation and not a specific tax 
(Arup, 2015).

3.3 Formal Having a conventionally recognized form, structure, or set of 
rules (Oxford Online Dictionary, 2015).

10.2 Forum
A situation or meeting in which people can talk about a 
problem or matter especially of public interest (Cambridge 
Online Dictionary, 2015).

4.1 Gated communities
An area of houses and sometimes shops that is surrounded 
by a wall or fence and has an entrance that is guarded 
(Collins Online Dictionary, 2015).

4.4 Grassroots
Relating to the ordinary people as distinct from the active 
leadership of a party or organization (Collins Online 
Dictionary, 2015).

12.3 Growth Projections Informed predictions as to how the city's population will grow 
in coming years (Arup, 2015).

9.1 Grid-locked 
(Of urban traffic) obstructed by queues of vehicles forming 
across junctions and causing further queues to form in the 
intersecting streets (Collins Online Dictionary, 2015).

7.4 Hazard Exposure 
Assessment

Assessment of the type and nature of hazards an area or 
asset is exposed to/might potentially face (Arup, 2015).

10.4 Hazard Profile The full range of hazards which the city may face (Arup, 
2015).

10.4 Hazard Monitoring
Monitoring the different hazards facing the city/region 
providing warning of when, where and how a hazard might 
occur (Arup, 2015).

3.1 Health risk Something that could cause harm to people's health (Collins 
Online Dictionary, 2015).

7.1 High risk

Denoting a group, part, etc., that is particularly subject or 
exposed to a danger (Collins Online Dictionary, 2015).
Comment: This may be due to likelihood of occurrence, 
potential intensity of impact, underlying vulnerability which 
may exacerbate impact or a combination of these factors.

1.1 Homeless

Absolute homelessness refers to those without any physical 
shelter, for example, those living outside, in parks, in 
doorways, in parked vehicles, or parking garages, as well 
as those in emergency shelters or in transition houses (ISO, 
2014 (UN Habitat)).

5.3 Indigent So poor as to lack even necessities (Collins Online 
Dictionary, 2015).

10.2 Initiative
An act or strategy intended to resolve a difficulty or improve 
a situation; a fresh approach to something (Oxford Online 
Dictionary, 2015).

2.2 Informal Sector / 
Economies

The informal sector is broadly characterised as consisting of 
units engaged in the production of goods or services with the 
primary objective of generating employment and incomes to 
the persons concerned (OECD).
Comment: those that are not registered under specific forms 
of national legislation
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2.1, 5.4 Inclusive
Tries to include many different types of people and treat 
them all fairly and equally (Cambridge Online Dictionary, 
2015).

2.1 International Labor 
Organisation

UN agency - The main aims of the ILO are to promote 
rights at work, encourage decent employment opportunities, 
enhance social protection and strengthen dialogue on work-
related issues. (ILO, 2015)

1.1 Informal Settlement

Informal Settlements are human settlements which do not 
provide their inhabitants the opportunity for enjoying their 
rights to an adequate standard of living.
(UN-Habitat, 2007)
Comment: An Informal Settlement is characterised as one 
which:
- is unplanned,
- has an informal or insecure property tenure,
- has an inadequate or non-participation in government, 
resulting in lack of basic services, registration and 
infrastructure,
- has a vulnerability of discrimination for the residents.

5.2 Justice system

The system of law enforcement that is directly involved in 
apprehending, prosecuting, defending, sentencing, and 
punishing those who are suspected or convicted of criminal 
offenses (Oxford Online Dictionary, 2015).

12.2 Key Stakeholders The main people, communities, organisations, groups who 
are affected on can affect an activity (Arup, 2015).

Literacy and 
Numeracy

The ability to read, write and use numeracy, to handle 
information, to express ideas and opinions, to make 
decisions and solve problems, as family members, workers, 
citizens and lifelong learners (Scottish Government, 2001).

2.2, 2.4 Livelihood A means of securing the necessities of life (Oxford Online 
Dictionary, 2015).

2.2 Livelihood 
cooperatives

Group of workers or companies which offer mutual support 
and knowledge exchange (Arup, 2015).

10.5 Major Incident Plan
Local government plan which outlines how it will continue 
to function and support the local population during an 
emergency (Arup, 2015).

11.1, 11.2 Marginalised To relegate to the fringes, out of the mainstream; make seem 
unimportant (Collins Online Dictionary, 2015).

2.4 Micro-finance

Microfinance is the provision of financial services to low-
income people (CGAP).
Comment:  In the 1970s, social innovators from the 
Global South introduced the concept that small amounts 
of short-term capital (microcredit) can help poor people in 
the informal economy engage in productive activities and 
grow their way out of poverty. Over the past few decades, 
we learned that poor households need access to the full 
range of financial services to generate income, build assets, 
smooth consumption, and manage risks—financial services 
that a more limited microcredit model cannot provide. Now 
the term “microfinance” generally refers to a broad set of 
financial services tailored to fit the needs of poor individuals.

2.3, 3.2, 4.2, 
10.3, 11.2, 
12.2

Minority A group that is different racially, politically, etc., from a larger 
group of which it is a part (Collins Online Dictionary, 2015).

1.1 Multi-person 
household

A group of two or more persons living together who make 
common provision for food or other essentials for living (UN, 
2013).
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4.1 Networks A group or system of interconnected people or things (Oxford 
Online Dictionary, 2015).

3.2 Non Communicable 
Diseases (NCDs)

Non-communicable diseases (NCDs), also known as chronic 
diseases, are not passed from person to person. They are 
of long duration and generally slow progression. The 4 main 
types of non-communicable diseases are cardiovascular 
diseases (like heart attacks and stroke), cancers, chronic 
respiratory diseases (such as chronic obstructed pulmonary 
disease and asthma) and diabetes (WHO, 2015).

1.1 One person 
household

An arrangement in which one person makes provision for his 
or her food or other essentials for living without combining 
with any other person to form part of a multi-person 
household (UN, 2013).

9.4 Operational 
Technology

Operational technology (OT) is hardware and software that 
detects or causes a change through the direct monitoring 
and/or control of physical devices, processes and events 
(Gartner, 2013).
Comment:  e.g. traffic lights, transport operations, power 
networks, gas or water pipelines etc.

10.6 Paraprofessional
A person who is not fully qualified in a profession, but who 
helps qualified professionals with their work (Collins Online 
Dictionary, 2015).

5.1 Preventative Intended to stop something before it happens (Cambridge 
Online Dictionary, 2015).

9.2 Proficiency test  / 
examination

An exam which test how proficient or skilled someone is in 
a particular activity, field of study, language, etc. (Collins 
Online Dictionary, 2015).

7.1, 7.3, 7.4 Protective 
infrastructure assets

Infrastructure or assets which help reduce the impact of 
shocks and/or stresses upon the city (Arup, 2015).

2.2 Public Aid / Welfare Financial and other assistance given to people in need 
(Collins Online Dictionary, 2015).

3.1 Public Health
The activities and services that are designed to improve the 
standard of health of the general population (Collins Online 
Dictionary, 2015).

12.1 Projection A prediction based on known evidence and observations 
(Collins Online Dictionary, 2015).

9.1 Radial (journeys) (Of a road or route) running directly from a town or city 
centre to an outlying district (Oxford Online Dictionary, 2015).

8.3 Redundant Capacity Designed to ensure that there is additional / extra / spare 
capacity (Arup, 2015). 

1.2, 1.3, 1.4, 
9.3 Reliable Consistently good in quality or performance; able to be 

trusted (Oxford Online Dictionary, 2015).

7.2, 8.4, 10.5 Risk Assessment

Formal assessment of the likelihood and potential impact 
of local hazards upon the city (and surrounding region) in 
relation to exposure and vulnerability ((Arup, 2015), 2014).
Comment: Impacts may be environmental, social, economic 
or physical (Arup, 2015).

1.1 Safe Housing Sound with regard to structural safety and secure with regard 
to personal safety (Arup, 2015)
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1.3 Safe / Potable Water

Potable water shall refer to water that is treated or confirmed 
safe for human consumption. A potable water supply service 
shall refer to a service that delivers potable water through 
a pipe or similar duct that is connected to a network, the 
supply of which is relatively continuous given that it includes 
a deposit built for its storage. If a group of houses has a 
mother pipe connected either provisionally or permanently; it 
shall be considered to have access to potable water. (ISO)

3.1 Screening The process of examining people for the presence of a 
disease (Collins Online Dictionary, 2015).

5.1 Secured by Design

Design and security for new & refurbished homes, 
commercial premises and car parks as well as the 
acknowledgement of quality security products and crime 
prevention projects. (SBD).

1.1 Security of Tenure The right of a tenant to continue to occupy a dwelling or site 
(Collins Online Dictionary, 2015).

4.4 Society The totality of social relationships among organized groups 
of human beings (Collins Online Dictionary, 2015).

2.1, 7.1, 9.2 Standard A level of excellence or quality (Collins Online Dictionary, 
2015).

Many, notably 
within  Goal 1 Sufficient As much as is needed for a particular purpose (Longman, 

2015).

3.2, 3.3, 3.4, 
9.3 Surge A sudden large increase, typically a temporary one (Oxford 

Online Dictionary, 2015).

3.2 Timely Done or happening at exactly the right time (Longman, 
2015).

4.3 Transient Working or staying somewhere for only a short time 
(Longman, 2015).

5.2, 5.4, 6.1, 
10.1

Transparent / 
Transparency

Open and honest, without secrets (Cambridge Online 
Dictionary, 2015).

5.2 Trustworthy Able to be relied on as honest or truthful (Oxford Online 
Dictionary, 2015).

3.4, 4.4, 11.2 Volunteer

A person who freely offers to take part in an enterprise or 
undertake a task (Oxford Online Dictionary, 2015).
Comment: In relation to 3.4 and 11.2 this requires a degree 
of formality and training (Arup, 2015).

2.5, 3.1, 3.2, 
4.2, 4.4, 6.2, 
9.1

Vulnerable Persons / 
Populations / Groups

A person, or group more susceptible to the impact of a shock 
or stress than the average person. (KB (Arup, 2015)) 
or   A population’s or sub-population’s ability to mitigate risk.  
It is neither static nor uni-directional.  A population which 
is highly vulnerable to one risk may be less vulnerable to 
another, depending upon its resources, perception of risk, 
and agency (Johnson, 2006).
Comment. This reasons for this could be varied. Issues 
in terms of physical, social and/or economic mobility are 
but to name a few. (Arup, 2015). Social vulnerability itself 
is not static.  Changes in the political economy, natural 
environment, and social fabric will create change in the 
vulnerabilities of sub-populations.

8.3 Waste Hierarchy

Steps for dealing with waste, ranked according to 
environmental impact: Prevention, which offers the best 
outcomes for the environment, is at the top of the priority 
order; followed by preparing for re-use, recycling, other 
recovery and disposal, in descending order of environmental 
preference (DOE, 2008).
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11.1 Working-age 
Population

Members of the city population of legal age to work (Arup, 
2015)
Comment: ILO Basic Minimum Age:
 The minimum age for work should not be below the age 
for finishing compulsory schooling, and in any case not less 
than 15 (ILO, 2014).

12.2, 12.3 Zoning To divide into zones, as for different use, jurisdiction, 
activities, etc. (Collins Online Dictionary, 2015).
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A4. Qualities of resilient systems 

Integrated

Integration and alignment between city systems promotes consistency in decision 
making and ensures that all investments are mutually supportive to a common 
outcome. Integration is evident within and between resilient systems, and across 
different scales of their operation. Exchange of information between systems 
enables them to function collectively and respond rapidly through shorter feedback 
loops throughout the city.

Inclusive

Inclusion emphasises the need for broad consultation and engagement of 
communities, including the most vulnerable groups. Addressing the shocks or 
stresses faced by one sector, location, or community in isolation of others is an 
anathema to the notion of resilience. An inclusive approach contributes to a sense 
of shared ownership or a joint vision to build city resilience.

Reflective

Reflective systems are accepting of the inherent and ever-increasing uncertainty 
and change in today’s world. They have mechanisms to continuously evolve, and 
will modify standards or norms based on emerging evidence, rather than seeking 
permanent solutions based on the status quo. As a result, people and institutions 
examine and systematically learn from their past experiences, and leverage this 
learning to inform future decision-making.

Resourceful

Resourcefulness implies that people and institutions are able to rapidly find 
different ways to achieve their goals or meet their needs during a shock or when 
under stress. This may include investing in capacity to anticipate future conditions, 
set priorities, and respond, for example, by mobilising and coordinating wider 
human, financial and physical resources. Resourcefulness is instrumental to a 
city’s ability to restore functionality of critical systems, potentially under severely 
constrained conditions.

Robust

Robust systems include well-conceived, constructed and managed physical 
assets, so that they can withstand the impacts of hazard events without significant 
damage or loss of function. Robust design anticipates potential failures in systems, 
making provision to ensure failure is predictable, safe, and not disproportionate 
to the cause. Over-reliance on a single asset, cascading failure and design 
thresholds that might lead to catastrophic collapse if exceeded are actively 
avoided.

Redundant

Redundancy refers to spare capacity purposely created within systems so that 
they can accommodate disruption, extreme pressures or surges in demand. It 
includes diversity: the presence of multiple ways to achieve a given need or fulfil a 
particular function. Examples include
distributed infrastructure networks and resource reserves. Redundancies should 
be intentional, cost-effective and prioritised at a city-wide scale, and should not be 
an externality of inefficient design.

Flexible

Flexibility implies that systems can change, evolve and adapt in response to 
changing circumstances. This may favour decentralised and modular approaches 
to infrastructure or ecosystem management. Flexibility can be achieved through 
the introduction of new knowledge and technologies, as needed. It also means 
considering and incorporating indigenous or traditional knowledge and practices in 
new ways.





Arup
13 Fitzroy Street   
London W1T 4BQ   
United Kingdom

Jo da Silva
Director
email: Jo.da-Silva@arup.com 
tel: +44 20 7755 2010

Braulio Eduardo Morera
Associate
email: Braulio.Morera@arup.com 
tel: +44 20 7755 4820

www.arup.com/cri


