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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 (Image Opposite)
London, UK

The Rockefeller Foundation | Arup



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.

Research Report Volume 6 Measurement Guide
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Health and wellbeing

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

The Rockefeller Foundation | Arup
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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



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:
e Inclusive
e Robust

Qualitative questions:

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?
113 To what extent are there mechanisms in place for effective planning for emergency

shelter and temporary housing?

The Rockefeller Foundation | Arup



Indicator 1.1.: Reference tables

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

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

The city's supply of affordable housing is able to meet demand. This housing
meets the requirements of residents (in terms of space and quality). There is an
effective funding model to provide safe housing to the poor. There are incentives
and affordable financing mechanisms available within the city to help upgrade the
standard of existing housing stock so that it is better able to cope with predicted
stresses and hazards. Land and property rights and rental regulation provide city
residents with security. Programmes exist to legitimise informal settlements, in
support of some of the city's poorest citizens.

Preferred metric

Number of homeless people per 100,000 population
(ISO 37120)

Supplementary Metrics

Worst Case Scenario (Score = 1)

There is an acute shortage of affordable housing in the city. People lack security
of tenure and property rights are not acceptable. There are large parts of the city
where informal (unplanned) settlements have established unsuitable to live in.

Metric Definition

The following definition is used by the United Nations to define homelessness.

Absolute Homelessness refers to those without any physical shelter. This would
include those who are living rough (i.e. outside, in parks or on the beach, in
doorways, in parked vehicles, or parking garages), as well as those in emergency
shelters or in transition houses, for example women fleeing abuse.

e Number of households living in informal settlements in the wider metro area (1st part = UNSDN, 2015, ISO 37120, 2014, 2nd part = GHI)
e Percentage of household income spent on housing (mortgage or rent?) by the poorest 20 percent of the population (Adapted from the University of Buffalo

Regional Institute)

e Percentage of population with secure rights to land? (Modified ISO 37120)

e Average Floor area per person (UN Population Division)

Research Report Volume 6 Measurement Guide
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1.1.3: To what extent are there mechanisms in place for effective planning for emergency shelter and temporary housing?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5) Worst Case Scenario (Score = 1)

There is an emergency housing plan for the city for times of emergency and/or

housing is a consideration within the Major Incident Plans for the city. Plans exist

which appropriately consider the need for shelter at various stages of a disaster

including immediate short-term shelter and medium-long-term replacement There are no mechanisms in place for effective planning for emergency shelter
housing. Plans consider not just the accommodation but also the facilities and and temporary housing.

staff required for these premises to be run effectively. The Housing Plan is a

considered, well-transitioned process able to meet the potential impact of local

hazards and subsequent demand from the city population.

Preferred metric Metric Guidance

A city should have identified suitable premises across the city which can serve as
appropriate shelter in an emergency. The shelter should meet the following
American Red Cross Requirements:

* Available to open at all times (contact details of keyholder known)

* Capacity: 20sq.ft./person for evacuation shelter (40sq.ft. general shelter)
* 1 toilet per 40 persons (6 for 200 persons and 14 for 500 persons)

* 1 hand wash sink per 20 persons.

* Sufficient resource/space to feed and supply water to shelter population

Percentage of population that could be served by city's access to stock of > 40 to 60 square feet of sleeping space per person (an area of 5' by 8)

emergency shelters for 72 hours

(Arup, 2015) In addition to these basic requirements, the shelter should be meet specific

requirements with respect to local hazards. For example, for
Hurricanes/Typhoons, the American Red Cross stipulate that a shelter should:
* Be outside of storm surge zone
* Not be in danger of flooding
* Meet building a fire safety requirements
* Have been assessed by a structural engineer regarding its ability to
withstand wind loads
* Have had a recent risk assessment considering these and other factors

Supplementary Metrics

e Percentage of population within a 2 mile radius of an appropriately sized, designated rest centre/emergency shelter (Arup, 2015)
e  Safe hazard shelter vs perceived public demand (Arup, 2015)

Research Report Volume 6 Measurement Guide
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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:

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

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

123 To what extent are there mechanisms in place for effective alternative (back-up)

energy supplies for households?

The Rockefeller Foundation | Arup
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Indicator 1.2.: Reference tables

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

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5) Worst Case Scenario (Score = 1)

The majority of households are not connected to the electricity grid and do not
have ready access to affordable, alternative fuel supplies (e.g., gas, oil, wood,
coal). The electricity supply is highly unreliable with frequent, long outages.
AND/OR An adequate supply (sufficient to undertake basic household functions)
of electricity and other fuels that is not affordable for many people.

All households are either connected to the electricity grid and have affordable
access to an adequate supply of alternative fuels (e.g., gas, oil, wood, coal). The
cost of electricity and fuels are affordable to all households. The electricity supply
is reliable and no households experience outages on a frequent basis.

Preferred metric Metric Guidance

Average percentage of household income spent on fuel and electricity by the In this metric we are examining fuel poverty. We focus on the poorest 20 percent
poorest 20 percent of the population of the population as this will provide a clear indication of the extent to which the
(IAEA/IEA/UNDESA) overall population struggles to access electricity

Supplementary Metrics

e Percentage of households spending more than 10% of their income on electricity (UK ONS)
e Number of days per year that households do not have fuel or electricity for the poorest 20 percent of the population IAEA/IEA/UNDESA)
e The average number of electrical interruptions per customer per year (ISO 37120)

Research Report Volume 6 Measurement Guide
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1.2.3: To what extent are there mechanisms in place for effective alternative (back-up) energy supplies for households?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

There are contingency plans for the city that identify how appropriate, alternative
fuels will be supplied to households in case of a major event or extreme
disruption. These plans are based on accurate, up-to-date data and consider the
most appropriate alternatives for household functions (e.g., cooking, lighting, and
heating). Mechanisms are in place to regularly review and update planning.

Preferred metric

Number of days that city fuel supplies could maintain essential household
functions (through alternative sources)

(Adapted from UNISDR 2014)

Supplementary Metrics

Worst Case Scenario (Score = 1)

There are no contingency plans for the city that identify how supplied to
households in case of a major event or extreme disruption.

Metric Guidance

This examines the contingency planning of the city fuel providers and local
government. It specifically examines whether they have back up arrangements in
order to continue supply in the event of disruption.

Research Report Volume 6 Measurement Guide
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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:

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?

The Rockefeller Foundation | Arup
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Indicator 1.3.: Reference tables

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

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

All households in all parts of the city are connected to a well-regulated
potable water supply with safety procedures in place to ensure stringent
quality standards are met at all times.

Preferred metric

Percentage of population that has access to safe and reliable water
(WHO, 2012)

Supplementary Metrics

Worst Case Scenario (Score = 1)

The majority of households in extensive areas of the city are not
connected to a reliably safe potable water supply. No water quality
standards exist. No regulatory body exists to enforce water quality
standards.

Metric Guidance

This metric examines what percentage of the population have regular,
reliable access to a potable water supply, confirmed to be safe for human
consumption.

This concerns a continuous piped (or similar) supply connected to an
appropriate network.

This does not include water supplied by a river, well, or by connection to
another house.

e  Average percentage of household income spent on potable water by the poorest 20percent of the population (Arup, 2015)
e Percentage of city population with sustainable access to an improved water (ISO 37120)

Research Report Volume 6 Measurement Guide
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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:
141 To what extent is there currently safe, reliable and affordable sanitation provided to

all areas of the city?

To what extent is there an emergency plan in the event that the sanitation system is
142 : . - -
disrupted and/or there is a surge in wastewater requiring treatment?

Research Report Volume 6 Measurement Guide
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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?

Basis of Best Case Scenario (Score = 5)

Measurement
Robust contingency arrangements / plans exist outlining actions and
responsibilities, including alternative sanitation arrangements. Actions are
communicated to citizens. Planning ensures overall sanitation system can
manage disruption.

Quantitative Preferred metric
metrics

The number of years since the city's wastewater contingency plan was
updated

(Arup, 2015)

Supplementary Metrics

Worst Case Scenario (Score = 1)

There are no plans in place to maintain adequate levels of sanitation in the
event that there is a major disruption to the sanitation network or a surge
in wastewater requiring treatment.

Metric Guidance

A wastewater contingency plan should outline appropriate, sanitary
arrangements in the event that wastewater operations are disrupted. It
should include potential risks to regular operations (e.g. at pump stations)
and actions to mitigate and respond to disruption. The overall aim is to
ensure effluent discharged into the environment does not pose
unacceptable risks to human health and the ecosystem (City of Cape
Town WaterRisk Abatement Plan 2011 — available at capetown.gov.za)

Percentage of population which can be served by alternative methods of sanitation during disruption

(Arup, 2015)

Research Report Volume 6 Measurement Guide
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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:

15.1 To what extent are adequate and nutritious food supplies affordable for all
R households?

To what extent are there adequate and nutritious food supplies that are

1.5.2. geographically accessible to households?

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

The Rockefeller Foundation | Arup
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Indicator 1.5.: Reference tables

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

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

The city has a secure, nutritious food supply that is little influenced by
economic or political variables. There has been little/no fluctuation in the
price of basic food commodities over the recent years. All households are
able to access good quality, nutritious food at affordable prices. The city
has implemented initiatives to increase production of food within city
boundaries.

Preferred metric

Percentage of malnourished children under five as a percentage of all
citizens under five

(World Bank, 2015)

Supplementary Metrics

Worst Case Scenario (Score = 1)

It is increasingly difficult for households to access good quality food at
affordable prices. Prices of basic food commodities have been subject to
large fluctuations in recent years and have become less affordable. The
price of the city's main food staples is highly dependent on economic or
political variables and there has been significant fluctuation in cost of
these commodities in recent years.

Metric Guidance

The way that malnutrition is measured may vary slightly by country but it
is usually a measure of a child’s weight per height falling significantly
below the reference population.

e  Proportion of population below minimum level of dietary energy consumption (UNSDN, 2015)
e  Percentage of consumer spending on food at home as a proportion of income of the poorest 20 percent of the population (Arup, 2015)

® Incidence of low birth rate amongst newborns (WHO, 2015)

Research Report Volume 6 Measurement Guide
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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)?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

There are contingency plans for the city that identify how essential food
supplies will be secured for households in case of a major event or
extreme disruption. Plans based on accurate, up-to-date data. Mechanisms
in place to regularly review and update planning. There are effective
initiatives and plans in place to increase security of supply of important
foodstuffs.

Preferred metric

Percentage per capita food reserves within city (including supermarket
agreements) for 72 hours (percentage population which could be served)

(Adapted from UNISDR, 2014)

Supplementary Metrics

¢ Percentage of five main food staples that are imported (Arup, 2015)

Worst Case Scenario (Score = 1)

There are no contingency plans for the city that identify how essential
food supplies will be secured in case of a major event or extreme
disruption. There are no initiatives or plans to increase security of supply
of important foodstuffs.

Metric Guidance

This metric examines what percentage of the population could be served
in the first few days (before external help might be available), in the event
that the city suffered a shock which impeded the city supply chain. This
might include city emergency stores, arrangement with local supermarkets
or other contingency arrangements.

e Percent of population which has set aside emergency packaged food (FEMA)

Research Report Volume 6 Measurement Guide
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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



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:
e Resourceful
e Inclusive

Qualitative questions:

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

To what is extent is there a public aid system that is inclusive for all (dependent on
need)?

26 Research Report Volume 6 Measurement Guide
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2.1.2: To what is extent is there a public aid system that is inclusive for all (dependent on need)?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

There is a comprehensive public aid system available. Financial
assistance is provided to unemployed persons and this is available to all
groups within the working-age population (regardless of ethnicity, gender
and age). There are mechanisms in place to move people out of poverty
and into employment and there is robust evidence that these mechanisms
are effective.

Preferred metric

Percentage of population living below national poverty line
(UNSDN, 2015)

Supplementary Metrics

Worst Case Scenario (Score = 1)

There is no public aid system operating within the city. There is no
financial assistance provided to unemployed persons or financial
assistance is available but there are some population groups that are not
considered eligible. There are no effective mechanisms in place to help
unemployed people out of poverty and into employment.

Metric Guidance

This metric examines what percentage of the city population has annual
earnings below the nationally defined poverty line.

Percentage of population with income below $1.25 (PPP) per day (UNSDN, 2015)

Percentage of population eligible for welfare benefits (Arup, 2015)
Percentage GDP spent on social welfare (Arup, 2015)

Research Report Volume 6 Measurement Guide
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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:
e Resourceful

Qualitative questions:

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

To what extent is there employment offering job security and opportunities for
2.22. ) o .
promotion for workers within the city?

The Rockefeller Foundation | Arup 29



Indicator 2.2.: Reference tables

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

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

It is well understood how the skills currently available within the city map to the
number and type of jobs available and how this may change in the future. There is
a department, agency or other organisation with responsibility for aligning skills
training to meet the needs of emerging business markets in the city and a
comprehensive set of initiatives is in place to achieve this. There are effective
programmes in place to identify high-wage employers and high-demand
professions and link individuals to these opportunities. Adult education and skills
development opportunities are widely available across the city and accessible to
all.

Preferred metric

Percentage of people unemployed for more than 6 months who have access to a
programme that is intended to improve their employment chances

(EU, 2015)

Supplementary Metrics

Worst Case Scenario (Score = 1)

No attempt has been made to assess current skills available in the city and to
compare these to the number and type of jobs available now. No projections of
future skills availability and skills demand have been made. There are no
departments, agencies or other organisations with responsibility for promoting
and implementing programmes to match skills with current and future
employment opportunities. There are few youth and adult skills development
opportunities in the city.

Metric Guidance

This metric examines opportunities for the long-term unemployed. Opportunities
may include:

e  Sufficiently paid internships/work experience
®  Support to retrain or gain additional qualifications,

e Training to improve general skills such as interview techniques, job
applications etc.

e  Percentage of young adults (18-24 years) with access to a learning program (UNSDN, 2015)
e Percentage of those on a learning programme who have subsequently gained employment? (Arup, 2015)

® Percentage unemployed for one year or longer (Arup, 2015)

Research Report Volume 6 Measurement Guide
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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:
e Resourceful

Qualitative questions:

To what extent is there a thriving, adaptable and inclusive local business environment

2.3.1. across the city?

232 To what extent does the city have accessible and sufficient employment
R opportunities?

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

234 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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2.3.2: To what extent does the city have accessible and sufficient employment opportunities?

Basis of Best Case Scenario (Score = 5)

Measurement
All parts of the population have access to employment. There are local
government programmes to help people to find work and initiatives such as
economic incentives to businesses in order to provide persons with initial skills
and opportunities. Incentives also exist for new businesses with both financial and
non-financial support available supporting local business development and
innovation.

Quantitative Preferred metric
metrics
City’s unemployment rate (% of working-age population)

(OECD BLI)

Supplementary Metrics

e  Average distance/time travelled to work (accessibility) (Arup, 2015)

Worst Case Scenario (Score = 1)

There is large scale unemployment. There is a distinct lack of employment
opportunities and an absence of initiatives or incentives to remedy the situation.

Metric Guidance

® NEET Rates: Percentage of the 15-19 population not in education and unemployed (OECD Education at a Glance, 2008)

Research Report Volume 6 Measurement Guide

34



'sosodind xe} 10§
op 03 paxmbar A[[ensn s1 ssoursnq Mou & SUNYIOWOS SI SIYJ, "ONUIAI PUBUT (M
K)10 o) UTYIIM PAI)ISISAT A[[BIOIJO QIoM SISSAUISNG MU AUBW MOY SYSE SIY ],

JduEepIND I

*(SOOTAIOS SSOUISNQ SONISIOATUN ‘SI0JeqNOUT

pUE S10JeI[299e ‘syTed 9ouaIos ‘s01A1as 901Ape ‘sdiysiouired asudioyuo

[B00[ ¢39) sassaursng mau 11oddns pue drgsinauardonua 19)50J 01 SOATIRIUT
[BIOUBUIJ-UOU JO UISAE UE ST I, JUsqe A[oSIe[ ST SYI0M]OU/SINIUNUIOD
dn-jress e1a 310ddns [ewiojur pue sassoursng dn-1Ie)s Jo sqny Jo s19sn[d

ou sey AJ19 Y], 'SYI0MIQU JUIUISIAUT [BOO] JO 9OUISqE U Pue UoISaI 10 A310

oy urypim Sunerado sisifeirded INUAA MY AT IS, "SSIIOL 0 PIey SI sassaulsnq
dn-yre3s pue smouardonud 1oy [eyrdes [8007 *(*019 SYBAIQ XB) PUB SIIINOS

Surpunj [euoneu/[BUOIFAI ‘sjurI3 Passnooj-AIo 3-9) sdn-1re)s ssouisnq 10§
J[qe[reAr JjuowuIaA0o3 K310 ay) Aq papraoid 11oddns [erouruly ou o [NI] ST I,

(T = 9102S) OLIBUIIS ASk)) ISIOA

(G107 ‘dnIy) s9SSoUISNq MIU JOJ SAJBI [BAIAINS JBIK-] o

SOLIPIA Arejuourddng

(AYISTOATU[) QAIOSDY UIA)SIAN ASED))

uonendod
000001 Iod ‘1eak 3sed ur £310 oY) UIYIIM PAI)SIZAI SASSAUISN MU JO TOQUINN

JLIJW PILIdJaIJ

*(S9O1AIRS

SSOUISNQ SONISIOATUN ‘SI0JEQNOUT PUE SI0YRIS[00E ‘syjred oouoros ‘sdiysiouired
asudIoyua [eo0] °39) sassoursnq mau J1oddns pue diysinouaidonud 19350y 03 aoed
Ul SOAIIRIIUT [RIOURUIJ-UOU AUBRLE QJ€ QIOY ], "SYI0M)QU/SANTUNWWIOD dn-1Te)s eia
1loddns [eurIojur 9[qBIIPISUOD ST 1Y) Pue SIssaulsng dn-11e)s Jo sqny Jo s1ASN[O
Sey A310 9], *SI0M)QU JUAUISIAUL [BOO] DAIIOR PUE UOISAI 10 AII0 oY) UIYIIM
Sunerado sysipeirdes amyuaa Jo 9ouasaid Juoms e ST 1Y, "9[qQISS0L A[Ipeal

st sassoursnq dn-jreys pue simouardonud oy [e3rdes [e00T *(*919 SYeAIQ XE) pUE
$90In0S uIpunj [BUOIIRU/[RUOISAI ‘SJuRI3 PAssno0j-A11o “3-9) sdn-1re)s ssaursnq
J10J JuawuIdA03 K310 Yy Aq papraoid swistueyodw roddns [eroueury are 219y [,

(S = 3100S) OLIBUAIS 3Se)) 1Sog

SILI)OW
dsnemuen()

JUIWAINSBIIA]
Jo siseq

;sdn-jae)s ssaursnq [fews J10j djqereae 3roddns pue £10 9y} UM patd)soy diysanaudxdajud SI JUIXd JeyM O, :€°€'T

35

The Rockefeller Foundation | Arup



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?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

City government procurement practices include positive action to support local
businesses, and minority- and women-owned businesses. Additionally, there are
effective mechanisms in place (implemented by the city or national government,
partner agencies and other organisations) to provide technical support to local,
minority-owned and women-owned businesses to better enable them to develop
and submit successful bids in response to both public and private tendering
processes.

Preferred metric

Percentage of local businesses with female / minority owner
(Arup, 2015)

Supplementary Metrics

Worst Case Scenario (Score = 1)

City government procurement practices do not include any provisions to
positively support local businesses, and minority- and women-owned businesses.
There are no mechanisms in place (implemented by the city or national
government, partner agencies and other organisations) to provide technical
support to local, minority-owned and women-owned businesses to better enable
them to develop and submit successful bids in response to both public and private
tendering processes.

Metric Guidance

Please consider, of all businesses operating within the city, what percentage has a
female or ethnic minority owner or leader?

e Percentage public procurement contracts awarded to women-owned / minority-owned businesses (% overall total). (Arup, 2015)
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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:
e Resourceful

Qualitative questions:

To what extent is there access to credit to support small businesses and individual

24.1. livelihoods from a well-regulated and diverse financial market?

To what extent is support provided to help local, small businesses and businesses
24.2. owned by women or minority groups to adapt to market changes and strengthen
continuity plans for shock events?

The Rockefeller Foundation | Arup
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Indicator 2.4.: Reference tables

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?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

The finance sector is well-regulated and diverse. Small and medium-sized
businesses are readily able to access credit from mainstream financing sources
(e.g., banks). Additionally, there is a mature micro-finance sector within the city
(either public, private or both) that is available to all residents, regardless of age,
gender or ethnicity.

Preferred metric

Annual number of approved and regulated small business-loans or micro-credit
per 100,000 population

(Arup, 2015)

Supplementary Metrics

Worst Case Scenario (Score = 1)

The finance sector is very limited in size and unregulated or only weakly
regulated. Micro-finance schemes are rare or entirely absent. There are very
limited credit options available to support individual livelihoods and small
businesses.

Metric Guidance

This examines how accessible credit opportunities are to the general population.

e  Size of micro-finance industry as a percentage of the loans industry in the city (GNO)
e  Percentage of population with access to programs for improving credit scores, credit counselling centres (Arup, 2015)
e  Percentage of overall loans that are provided by micro-finance schemes (Arup, 2015)
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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:
e Resourceful

Qualitative questions:

To what extent are households and businesses within the city insured against high

25.1. risk hazards facing the city?

To what extent are there mechanisms to provide emergency support to affected
252. . )

households following a disaster?
253 To what extent are there mechanisms to provide emergency support to local, small-

and medium-sized businesses following a disaster?
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2.5.2: To what extent are there mechanisms to provide emergency financial support to affected households following a disaster?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

There are mechanisms in place to provide support to households
following a disaster so that they can recover their livelihoods quickly.
Support includes financial assistance and non-financial support, such as
technical assistance (filling out insurance claims, aid forms, tracking
inventories etc.), and legal services (identifying titles for damaged/lost
properties).

Preferred metric

Percentage of population which has access to disaster recovery
mechanisms from shocks

(Arup, 2015)

Supplementary Metrics

Worst Case Scenario (Score = 1)

There are no mechanisms in place to provide support (financial or non-
financial) to households following a disaster so that they can quickly
recover their livelihoods quickly.

Metric Guidance

Disaster recovery support includes financial assistance and non-financial
support, such as technical assistance (filling out insurance claims, aid
forms, tracking inventories etc.), and legal services (identifying titles for
damaged/lost properties).

Note: Even if the city has not recently experienced a disaster, they should
still have an awareness of what has been done in preparation - i.e. what
mechanisms are in place.

e Number of mechanisms in place to support affected households following a disaster (Arup, 2015)
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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



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?

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

313 To what extent are programmes to address substance abuse and addiction
T implemented across the city and extended to disadvantaged or vulnerable groups?
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Indicator 3.1.: Reference tables

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

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

There are well-funded programmes in place to identify and monitor
current and future health risks within the city. There are well-funded
programmes in place to control the spread of diseases (e.g., infectious,
water-borne or vector-borne) and vaccination programmes to reduce
known health risks. There are effective screening programmes to monitor
at risk groups (e.g., by age, gender, ethnicity) for high risk health issues
(e.g., cancers, heart disease, sexual health, cognitive).There are specific
initiatives in place to extend these programmes to minority and vulnerable
groups. Public facilities (e.g., hospitals) are regulated and routinely
inspected. Routine public health inspections of hospitality businesses
(e.g., hotels, restaurants) are undertaken. The findings of these inspections
are made available to the general public.

Preferred metric

Percentage of children 12-23 months who have received specific vaccines
for BCG, measles, and three doses each of DPT and polio vaccine
(excluding polio O months) per poorest quintile of the population
(percentage 12-23 year olds within poorest 20% population)

UNSDN, 2015

Supplementary Metrics

Worst Case Scenario (Score = 1)

There is little or no monitoring of health risks within the city. There is a
severe lack of funding for programmes to control the spread of diseases
(e.g., infectious, water-borne or vector-borne), screening programmes, or
to vaccinate against known health risks. Minority and vulnerable groups
are often excluded from vaccination programmes (either deliberately or
inadvertently). There is no regulation or routine inspection of public
facilities and hospitality businesses.

Metric Guidance

This is the list of recommended vaccines according to the World Health
Organisation. It was felt especially important to focus on the poorest 20%
of the population. The results from this are also deemed to be an
appropriate proxy for overall city performance.

e New cases of vaccine preventable diseases (WHO, 2015)HIV incidence, treatment rate detection rate and mortality (modified UNSDN, 2015

Indicator)

e Percentage of at risk groups received cancer screening tests / other screening tests (CDC, 2013)

e Percentage of high risk groups vaccinated against influenza (Kruk)

e  Sexually transmitted infections (STIs) incidence (WHO, 2015)
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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?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

The city has effective programmes for treating substance abuse and
addiction. Programmes are accessible in terms of location, and
affordability. These are equally available to all persons, especially those
particularly disadvantaged or vulnerable, regardless of ethnicity, religious
beliefs or income group. These programmes are adequately-funded, have
sufficient capacity. The effectiveness of these programmes at tackling
addiction is monitored. The city does not have a widespread drug
problem.

Preferred metric

Drug-related mortality with drugs as primary cause of death per 100,000
population aged 15-64

(UNODC, 2012)

Supplementary Metrics

Worst Case Scenario (Score = 1)

There are no public programmes to help people recover from substance
abuse or those that do exist are inaccessible in terms of location,
affordability or other factors. The city has a widespread problem with
substance abuse.

Metric Guidance

e Number of drug rehabilitation centres per 100,000 persons (Arup, 2015)
¢  Drug-related mortality with ranking of drugs as primary cause of death, rate per million population aged 15-64 (UNODC)

e Tobacco use amongst persons 18+ years (WHO, 2015)
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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:

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

392 To what extent is effective maternal care and family planning available and affordable
o to all?
3923 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.: Reference tables

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

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

General healthcare services are accessible for all and there are
mechanisms in place to ensure it is affordable for all. No population
groups find it hard to access affordable healthcare. Staff shortages are rare
within general healthcare services across the city and there are adequate
resources of qualified, skilled, motivated healthcare practitioners within
the city. There are mechanisms in place to ensure that the system is able
to cope with surges in demand (e.g., during an epidemic or extreme
weather conditions) and there is typically no significant negative impact
on the health outcomes of patients seeking treatment from healthcare
services at these times.

Preferred metric

Number of physicians (MD/DO degree) working within the city per
100,000 population

(ISO 37120)

Supplementary Metrics

Worst Case Scenario (Score = 1)

There are no mechanisms in place to ensure that general healthcare
services across the city are affordable for all. Some population groups
find it hard to access affordable healthcare. Staff shortages are very
common within general healthcare services across the city and there are
severe shortages of skilled and motivated healthcare practitioners within
the city. There is no spare capacity, and no mechanisms in place to draft
in additional resources, to cope with surges in demand (e.g., during an
epidemic or extreme weather conditions), and there is typically a
significant negative impact on the health outcomes of patients seeking
treatment from healthcare services at these time.

Metric Guidance

It includes private General Practitioners

e Percentage of population that have health insurance coverage, including both public and private or have access to 'free' (at the point of

delivery) healthcare (adapted from the University of Buffalo)
e $ per year per capita spent on healthcare (World Bank)
e  Number of nurses / midwives per 100 000 population (ISO)
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3.2.3: To what extent are healthcare services for non-communicable diseases (NCDs) available and affordable to all?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

There are quality, well-funded facilities and personnel to manage NCD
cases within the city. People receive timely, affordable and quality
treatment. Specialist units, facilities and experts exist for specific NCDs
such as cancer, cardiovascular issues, respiratory issues, diabetes, kidney
problems etc.

Preferred metric

Premature (before age of 70) NCD mortality rate per 100,000 population
(WHO, 2012)

Supplementary Metrics
e Number of new cases of NCDs per year (Arup, 2015)

Worst Case Scenario (Score = 1)

There is a lack of quality facilities and personnel to NCDs. Resources are
stretched and people are not getting access to appropriate and affordable
treatment in a timely fashion. There is a lack of specialist treatment within
the city for key NCDs such as cancer, cardiovascular issues, respiratory
issues, diabetes, kidney problems etc.

Metric Guidance

e  Probability of dying between exact ages 30 and 70 from any of cardiovascular disease, cancer, diabetes, or chronic respiratory disease

(UNSDN, 2015)

e Cancer survival rate ( 5-year age-standardised net survival for adults (aged 15-99 years) diagnosed with one of ten common malignant

diseases ) (CDC, 2010)
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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:
e Resourceful
e Flexible

Qualitative questions:

331 To what extent are emergency medical services adequately resourced to deal with
T major events?

332 To what extent are emergency medical services adequately prepared to deal with
e major events?

Research Report Volume 6 Measurement Guide
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3.3.2: To what extent are emergency medical services adequately prepared to deal with major events?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

There is effective, integrated emergency planning within the healthcare
system to deal with major events. All emergency medical facilities have
business continuity plans in place and plans for dealing with major
disasters. A city-wide plan exists for co-ordinating medical resources
following a major event and roles and responsibilities are clearly defined
within this. Disaster preparedness drills are routinely undertaken at the
individual facility level (at least annually) and the city-wide level (at least
every 3 years).

Preferred metric

Percentage of hospitals that have carried out disaster preparedness drills
in the last year

(Adapted from UNISDR, 2008)

Supplementary Metrics

Worst Case Scenario (Score = 1)

Emergency planning within the healthcare system to deal with major
events is non-existent or severely limited. There is no city-wide plan for
co-ordinating medical resources following a major event. Roles and
responsibilities for dealing with a major event have not been defined.
Disaster preparedness drills are rarely, if ever, undertaken at the
individual facility level or the city-wide level.

Metric Guidance

Disaster preparedness drills should test the ability of hospital
infrastructure and personnel to continue to function in an emergency. It
should consider aspects such as back-up power supply (e.g. emergency
generators), surge capacity (a rapid rise in casualties), contamination,
security threats, evacuation, as well as any natural hazards the hospital
might face.

e  Number times hospital has failed to meet surge demands in last 5 years (Arup, 2015)
e Percentage of hospitals that have developed business continuity plans and plans for dealing with major disasters (UNISDR, 2008 adapted)
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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:
e Resourceful
e Flexible

Qualitative questions:

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

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

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

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

To what extent does city have mechanisms in place to mobilise critical non-financial

3.4.5. 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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Indicator 3.4.: Reference tables

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

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

Paramedics / ambulance services operate below maximum capacity at all
times and are able to respond to 100% of day-to-day call-outs. There are
always sufficient paramedics to respond to incidents relating to health
(ambulance). There is a robust call-out system to receive and process
public emergency calls. Paramedics / emergency health responders have
adequate capacity and/or arrangements to manage surges in the number of
incidents. They are well trained, equipped and regulated. They are also
prepared and equipped to deal with specific large scale emergencies that
the city may face (e.g., earthquakes, terrorism etc.) ensuring that those
effected can be located and assisted.

Preferred metric

Number of paramedics per 100,000 population

(United States Department of Commerce)

Supplementary Metrics

Worst Case Scenario (Score =1)

There are no ambulance response services operating within the city or
there is a severe capacity deficit in the city's everyday emergency
response capability. This leaves it unable to effectively manage
(everyday) health callouts. Paramedics / emergency health responders are
not trained, equipped, generally prepared to respond to major incidents
which may require specific expertise (e.g., earthquakes, terrorism etc.).,
terrorism etc.).

Metric Guidance

Paramedic: a frontline healthcare professional trained to give emergency
medical care to people who are seriously ill with the aim of stabilizing
them before they are taken to the hospital. Often the term Paramedic is
used in conjunction with Ambulance, the name ‘Ambulance Paramedic’
denoting the most common workplace for these health professionals

(Adapted from Oxford Dictionary, 2015 and
http://www.studentparamedic.org.au))

e Average emergency (ambulance) callout response time last year (minutes) (Arup, 2015)
e Percentage of paramedics trained to deal with risks related to the city's local hazard profile (Arup, 2015)
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3.4.3: To what extent are police adequately trained and resourced to address day to day call-outs?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

Police response services operate below maximum capacity at all times
and are able to respond to 100% of day-to-day call-outs. There are always
sufficient police to respond to incidents relating to law and order (e.g.,
police). There is a robust call-out system to receive and process public
emergency calls. Police have surplus capacity and/or arrangements to
manage surges in the number of incidents. They are well trained,
equipped and regulated. They are also prepared and equipped to deal with
specific large scale emergencies that the city may face (e.g., earthquakes,
terrorism etc.) ensuring that those effected can be located and assisted.

Preferred metric

Number of (operational) police officers per 100,000 population
(ISO 37120)

Supplementary Metrics

Worst Case Scenario (Score =1)

There are no police response services operating within the city or there is
a severe capacity deficit in the city's everyday emergency response
capability. This leaves it unable to effectively manage (everyday)
incidents relating to law and order (police response). Police are not
trained, equipped, generally prepared to respond to major incidents which
may require specific expertise (e.g., earthquakes, terrorism etc.).

Metric Guidance

Permanent full-time (or full-time equivalent) operational police officers
should meet the following criteria:

e  Work in an official capacity;

e Have full arrest powers;

e Carry formal police identification.
* Be paid from governmental budget

Part-time employees can be converted to full-time equivalents (e.g. four
employees working 10 h per week would equal one full-time employee
working a 40 h week). Temporary officers shall not be included.

e Average emergency (police) callout response time last year (Arup, 2015)
® Percentage of police trained to deal with risks related to the city's local hazard profile (Arup, 2015)
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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?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

There are city-wide mechanisms in place that address emergency resource

accessibility. The city has undertaken a detailed inventory of the full set
of relief assets both within the city's direct control as well as assets
outside its control (i.e. controlled by the private sector or other
government body). The inventory is based on accurate, up-to-date data.
Mechanisms are in place to regularly review and update the inventory.
This includes emergency relief (food, shelter, water etc.). It addresses
logistics including use of distribution teams and vehicles to manage
demand. Responders and volunteers are all effectively trained and
coordinated to ensure the immediate needs of those affected by a disaster
can be met. Resource preparation / planning reflects the worst-case
scenario potential of the city's risk profile.

Preferred metric

Number of reviews of city-wide emergency protocols undertaken in the
past 5 years

(Arup, 2015)

Supplementary Metrics

Worst Case Scenario (Score = 1)

There are no city-wide emergency plans in place that incorporate planning
for emergency resource accessibility. No mechanism to mobilise critical
non-financial resources. The city has not undertaken an inventory of
assets. OR The city has undertaken an inventory, but the inventory was
incomplete (i.e., did not include assets outside of direct city control) or is
out of date. No mechanism to establish agreements to utilise critical assets
/ supplies that are not within direct city controls during times of need.

Metric Guidance

There should be a city-wide emergency protocol which outlines
coordinated actions from all city emergency responders and how this
relates to wider regional and national response.

It should outline which agency assumes leadership in different emergency
scenarios, the response roles of different agencies and the human and non-
human resources available.

e Coverage by type and objective of assessment of human resources capacity, technical and financial assessments for disaster risk reduction.

(UNISDR, 2008)
e Percentage budget allocated for emergency relief (Arup, 2015)
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Economy and Society

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

The Rockefeller Foundation | Arup
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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



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:
e Reflective
e Inclusive

Qualitative questions:

To what extent is help provided for vulnerable individuals who may not otherwise

411 have immediate social support?
41.2 To what extent is support provided within communities to strengthen family units?
413 To what extent do local communities and community organisations provide an

additional avenue of immediate support for citizens?

The Rockefeller Foundation | Arup
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Indicator 4.1.: Reference tables

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

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

Robust safeguards exist to protect and support disadvantaged or
vulnerable persons (e.g. domestic abuse, child protection). Mechanisms
ensure that social protection issues such as abuse, underage marriage and
street children are comprehensively addressed (uncovered and dealt with).
These mechanisms have proven to be widely effective and ensure that no
citizen is forgotten about during times of shock or stress. These
mechanisms are consistently reviewed.

Inclusive social care mechanisms also exist to ensure that vulnerable
persons (who may otherwise be isolated/lack support) are supported and
their needs are met. These might include (not is not limited to) support
groups, home visits and additional welfare support.

Preferred metric

Percentage children living outside of the care of a responsible adult
(Arup, 2015)

Supplementary Metrics

e Number of hospice / nursing home facilities in city? (Arup, 2015)

Worst Case Scenario (Score = 1)

There is an absence of safeguards to protect and support disadvantaged or
vulnerable persons (e.g. domestic abuse, child protection). Issues such as
abuse, underage marriage and street children are not effectively monitored
and addressed. A lack of effective mechanisms and activities leaves
certain citizens (who need social support) even more vulnerable and
isolated, during times of both shock and/or stress.

Metric Guidance
This includes street children and any other children who do not have
appropriate adult care.

It does not include those which are under appropriate, safe care of verified
adults in children’s homes, or those under foster care or adoption.

e  Child marriage — percentage of women 20-24 years old who were married or in union before age 18) (UNICEF, 2013)

2015)

Percentage of children under age 5 whose birth is registered with a civil authority (UNSDN, 2015)
Percentage of harmful traditional practices, including female genital mutilation/cutting (UNSDN, 2015)
Percentage of referred cases of sexual and gender-based violence against women and children that are investigated and sentenced (UNSDN,
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4.1.3: To what extent do local communities and community organisations provide an additional avenue of immediate support for citizens?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

There frequently a strong sense of belonging within local communities
and neighbours generally know each other providing an additional level
of support. There is also support provided by community groups, which
vary in their scale and type. These may include (but are not limited to):

* Spatial communities (local neighbours, streets, neighbourhoods, parishes
etc.);

* Communities of shared interest (e.g., local sports teams, other hobbies);
* Communities of shared circumstance (e.g., disability groups, expatriate
communities etc.);

* Communities of shared experience (e.g., flood groups).

This community provides an additional avenue of support for persons,
outside of the immediate family. Funding is provided to community
groups (e.g., by the city government, private sector) to ensure that they
can continue to operate.

Preferred metric

Percentage of people who responded that they know the names of their
immediate neighbours (by survey)

(Adapted from AP-NORC (at the University of Chicago))

Supplementary Metrics

Worst Case Scenario (Score = 1)

There is frequently little sense of support within communities, with little

interaction between neighbours. Few community groups exist and people
have little connection or interaction with those within their community /

communities.

Metric Guidance

This can be based on a sample survey but should include at least 100
households from each district or borough within the city

Research Report Volume 6 Measurement Guide
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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:

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

To what extent is support provided to communities to empower disadvantaged

422. groups?

4.2.3. To what extent is support provided to communities to support young citizens?
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Indicator 4.2.: Reference tables

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

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

Communities are well-integrated across the city and there is a high level
of tolerance between people from different backgrounds living within the
city. Strong and positive relationships are being developed between
people from different backgrounds and circumstances in the workplace, in
schools and within neighbourhoods. There are no gated communities for
specific race or income groups. Professional and wider life opportunities
are equally available to all citizens and discrimination by hierarchy is not
tolerated (by the city government or by wider society).

Preferred metric

Hate crimes reported per 100,000 population
(FBL 2015)

Supplementary Metrics

Worst Case Scenario (Score = 1)

There is considerable tension between people from different backgrounds
living in the city. Violence between different racial and cultural groups is
common. For different racial, religious or cultural groups within the city
there are commonly separate educational arrangements, separate
community and voluntary bodies, employment, places of worship,
language, social and cultural networks. Gated communities for specific
race or income groups are common. There are still built-in limits for
certain groups.

Metric Guidance

A hate crime is defined as a criminal offence committed against a person
or property, where there is evidence that the offence was motivated by
hate, based on race, national or ethnic origin, language, colour, religion,
sex, age, mental or physical disability, sexual orientation, or any other
similar factor.

(http://www.statcan.gc.ca/pub/85-002-x/2014001/article/14028-eng.htm)

If a country has no reporting and/or measurement mechanism for hate
crime data sources should report a base assumption of 510 crimes.

e Percentage of respondents from ethnic minorities who have experienced discrimination or hostility based on their ethnicity, culture

background or religious beliefs (Arup, 2015)

e Percentage of community-based organizations (including local health departments, tribal health services, nongovernmental organizations, and
State agencies) providing population-based primary prevention services in violence (CDC, 2008)

e Hate crimes per 100,000 (motivated by bias against a particular race, religion, sexual orientation, ethnicity, or disability) (FBI Hate Crime

Statistics 2013)
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4.2.3: To what extent is support provided to communities to support young citizens?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

There are effective initiatives in place to empower young people to
engage with issues affecting the city and their communities, with
programmes specifically targeted at young people from disadvantaged
and minority groups. Mechanisms provide support and opportunities to
help young people to feel part of their community and city overall. There
are specific and effective measures are in place to address youth
unemployment and youth violence.

Preferred metric

Youth unemployment rate (percentage of youth labour force)
(UNSDN, 2015)
Supplementary Metrics

e  Youth crime rate (Arup, 2015)

Worst Case Scenario (Score =1)

The city experiences problems associated with young people who feel
disenfranchised. There is a significant absence of programmes to engage
youth in society, develop their life skills or address youth unemployment
and youth violence.

Metric Guidance

Persons above national legal working age and under 24 years of age who
are without work and are currently available for work.

e Percentage of 13-19 year olds that have access to a community group / youth support (Arup, 2015)
e Percentage of 15-24 year olds who responded positively to a survey question 'Is your city a good place to live?'
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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:

To what extent is there a sense of cohesive identity and culture within communities
4.31 ) )
and neighbourhoods across the city?

432 To what extent is there a cohesive sense of city-wide identity and culture, in which all
e citizens feel a sense of belonging?
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Indicator 4.3.: Reference tables

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

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

Within many neighbourhoods and communities across the city, residents share a
strong sense of identity and culture. Residents have a strong sense of belonging
to, and pride in, these communities. Neighbourhood festivals and events (music,
sport etc.) are well attended and supported. In some cases, the community-level
sense of pride and identity may be distinct from the sense of identity at the city-
level but is not in conflict with the city-level identity (i.e. it compliments and
strengthens the city-wide sense of identity).

Preferred metric

Percentage of respondents who felt a sense of pride in their neighbourhood
(Arup, 2015)

Supplementary Metrics

Worst Case Scenario (Score = 1)

There is little feeling of community identity and culture within neighbourhoods
across the city. Residents rarely, if ever, have a sense of belonging to, and pride
in, their communities. Neighbourhood festivals and events (music, sport etc.) are
rare. OR Some neighbourhoods have a strong sense of identity and culture which
is in conflict with, and weakens, the identity of the city as a whole.

Metric Guidance

This can be based on a sample survey but should include at least 100 households
from each district or borough within the city
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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:
e Resourceful
e Inclusive

Qualitative questions:

To what extent are all parts of the population engaged with, and participating in,

44.1 matters affecting the city?
To what extent does the private sector contribute to society and the spirit of
442 T :
community within the city?
443 To what extent are there strong networks of community-based organisations across

the city to mobilise, organise and exchange knowledge?
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4.4.2: To what extent does the private sector contribute to society and the spirit of community within the city?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

Businesses within the city make a positive contribution beyond their immediate
economic benefits. They pursue changes that make a positive benefit to society
overall. There is a culture of corporate social responsibility which adds further
value to the city. There are foundations and trusts that support community
organisation within the city.

Preferred metric

Proportion of corporate charitable giving within community as a percentage of
city GDP
(Arup, 2015)

Supplementary Metrics

Worst Case Scenario (Score = 1)

The private sector makes little effort to engage and make a contribution to local
society. Corporate social responsibility is absent within the city and large
businesses are perceived as external to the city.

Metric Guidance

This question asks how much money is donated by businesses within the city to
charitable causes also based within the city (as a % of total city GDP).

e Proportion of businesses located within the city that publish an annual corporate responsibility report (Arup, 2015)

e Ratio of charitable : for profit board memberships (Friesen)
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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



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:
e Robust
e Resourceful

Qualitative questions:

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

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

513 To what extent does the city promote an urban environment designed to deter crime
o and violence?
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Indicator 5.1.: Reference tables

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

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

Preventative programmes play a critical role in tackling crime and violence within
the city and are widely implemented. There is a diverse range of formal and
informal practices and programmes in place to prevent crime, involving
communities, families, schools, labour markets, policy and the criminal justice
system. There is a department, agency or third-party organisation with
responsibility for strategic oversight of crime prevention within the city and for
developing strategies and prioritising funding for crime prevention initiatives.
There are clearly defined criteria for allocating funding to programmes, based on
results delivered by these programmes. These programmes are regularly evaluated
and there is an adequate level of funding available for programmes that are
demonstrably effective.

Preferred metric

Homicides per 100,000, per year
(Arup, 2015)

Supplementary Metrics

® Percentage of people who say they are concerned about crime (MOPAC)
e Total crime per 100,000, per year (Arup, 2015)

Worst Case Scenario (Score = 1)

There are few or no formal and informal practices and programmes in place to
prevent crime. Measures to tackle crime are generally reactionary, after the event,
involving the police and the criminal justice system. There is no department,
agency or third-party organisation with responsibility for strategic oversight of
crime prevention within the city or for developing strategies and prioritising
funding for crime prevention initiatives.

Metric Guidance

Homicides recorded within the city.

e Number of participants and graduates from anti-violence programs (CUNY)
® Percentage of juveniles enrolled in schools both in jail/prison, and also following their release
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5.1.3: To what extent does the city promote an urban environment designed to deter crime and violence?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

There are effective policies and strategies in place (at a national, regional or local
level) aimed at advancing principles of safe urban design. Training is provided to
city planners on the principles of designing safe urban environments. There are
planning requirements for certain new developments to comply with guidance on
designing out crime from urban spaces. There is comprehensive guidance
available from the city planning authority or other organisation to assist
developers in designing out crime from new developments.

Preferred metric

Percentage of women and men who report feeling safe walking alone at night in
the city or area where they live

(UNSDN, 2015)

Supplementary Metrics

Worst Case Scenario (Score = 1)

There are no strategies, policies or programmes in place (at a national, regional or
local level) aimed at advancing principles of safe urban design. There is little or
no training provided to city planners on the principles of designing out crime
within urban development. There is no widely distributed guidance available from
the city planning authority or other organisation to assist developers in designing
out crime from new developments.

Metric Guidance

This can be based on a sample survey but should include at least 100 households
from each district or borough within the city

e Percentage of public areas including sidewalks covered by functioning street lights (Arup, 2015)
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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?

The Rockefeller Foundation | Arup
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Indicator 5.2.: Reference tables

5.2.1: To what extent are corruptions within the city government adequately addressed?
Basis of Best Case Scenario (Score = 5)
Measurement

There are robust mechanisms in place to ensure independent third-party
mentoring and investigation of corruption within the city government, such as
review of implementation of existing laws and pervasiveness of bribery.
Suspected offenses are appropriately addressed to the justice system.

Quantitative  Preferred metric
metrics

Percentage of local major local government contracts and tenders (of more than
$15,500) made public

(Arup, 2015)

Supplementary Metrics

Worst Case Scenario (Score = 1)

There are no strategies, policies or programmes in place (at a national, regional or
local level) to investigate and address corruption within the city government.
There is no independent third party oversight and validation of government
operations.

Metric Guidance

e Percentage of media outlets that agree or strongly agrees that they have the freedom to report on corruption cases without fear of intimidation
e  Country score on Corruptions Perception Index (Transparency International)

e Number of corruption convictions (ISO 37120)
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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:
e Resourceful

Qualitative questions:

5.3.1 To what extent is policing and criminal investigation in the city effective?
532 To what extent are security forces available to enforce order in the city following a
- disaster?

Research Report Volume 6 Measurement Guide
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5.3.2: To what extent are security forces available to enforce order in the city following a disaster?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

There is a comprehensive plan in place to engage, monitor, and manage security
forces called to enforce order following a disaster. Roles and responsibilities are
clearly defined for actors such as emergency services, local / neighbourhood
councils, private security firms, military, etc. Plans are clearly communicated to
the public. There are mechanisms in place to appoint an independent third party to
monitor the fairness, transparency and effectiveness of external emergency
response forces. Findings are reported and acted on by the city government.

Preferred metric
Percentage of the police force which has undertaken disaster response training in
the last 5 years

(Arup, 2015)

Supplementary Metrics

Worst Case Scenario (Score = 1)

There are no strategies, policies or programmes in place (at a national, regional or
local level) to engage security forces to enforce order in the city following a
disaster. OR There are no mechanisms in place to ensure oversight of security
forces called to enforce order following a disaster.

Metric Guidance

This question asks what percentage of the city police force has undertaken
specific training within the last 5 years to deal with major incidents such as
natural disasters or man-made threats (e.g. terrorism)

Number Major incident training scenarios undertaken by police in last 5 years (Arup, 2015)
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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:
e Resourceful
e Inclusive

Qualitative questions:

5.4.1 To what extent is the criminal justice system fair, inclusive and transparent?
542 To what extent is the criminal justice system timely and effective?
543 To what extent is there an effective civil justice system that is accessible to all?
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Indicator 5.4.: Reference tables

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

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

There are robust mechanisms in place to ensure the city's justice system is fair
and respects individual rights of both victim and defendant, with impartiality
regardless of the person's income, race, national or social origin, gender or
religion. There are mechanisms in place to protect the rights of victims and
defendants during criminal court proceedings. There are mechanisms in place to
provide legal representation and support to those who cannot afford to pay for this
themselves. An independent third-party monitors the fairness of the justice system
and reports publically. The public and media are able to attend criminal trials.

Preferred metric

Percentage difference of criminal or civil punishments imposed by judges for the
same type of crime from a total average compared to the defendant's or victim's
race, for the two biggest ethnic groups. (Expressed as percentage difference)

(UN Rule of Law)
Supplementary Metrics

Worst Case Scenario (Score = 1)

The criminal justice system is open to corruption and/or improper political or
private influence. There is no independent third-party organisation that monitors
the fairness of the justice system. Mechanisms to protect the rights of victims and
defendants during court proceedings are absent or largely ineffective. There are
no mechanisms in place to provide legal representation and support to those who
cannot afford to pay for this by other means. There is a disproportionately high
number of prosecutions and convictions brought on people from minority or
vulnerable groups. The public and media are excluded from attending criminal
trials.

Metric Guidance

This question asks, for the two biggest ethnic groups within the city, what is the
average percentage difference in sentencing for the same crime.

e  Percentage of extent that public agrees that the courts treat people fairly regardless of their income, race, national or social origin, gender or religion (UN

Rule of Law)
e Percentage of judges who are women (UN Rule of Law)

e Ethnic/religious/demographic make-ups of prison populations vs. general population (Friesen).
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5.4.3: To what extent is there an effective civil justice system that is accessible to all?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

Citizens have access to affordable legal advice and representation, without having
to pay excessive or unreasonable fees. There are alternative, affordable dispute
resolution mechanisms in place that citizens can access without bringing a case to
court. Civil proceedings are dealt with in a timely manner without lengthy delays.
The civil justice system is impartial, regardless of the person's income, race,
national or social origin, gender or religion. There is no improper influence by
public officials or private interests. The civil justice system provides effective
protection of property rights.

Preferred metric

Weeks between a small claims case (less than £10,000 / $15,500) being submitted
to court and hearing (expressed in weeks)

(Arup, 2015)

Supplementary Metrics

Worst Case Scenario (Score = 1)

Citizens do not have access to affordable legal advice and representation. There
are often excessive or unreasonable fees associated with bringing civil
proceedings to court. There is an absence of alternative, affordable dispute
resolution mechanisms. Civil proceedings are often lengthy, with frequent delays.
Arbitrary distinctions are often made during determinations, based on a person's
income, race, national or social origin, gender or religion. Civil justice
determinations are often influenced by public officials or private interests. The
civil justice system does not provide effective protection of property rights.

Metric Guidance

This metric examines the efficiency of the legal system by asking for the average
time lag between a civil small claims case (defined as being for less than $15,000)
being submitted to court and the court hearing actually occurring.

e Percentage of people in pre-trial detention as a percentage of total prison population (UNDP)
e Percentage of all detainees who have been held in detention for more than 12 months while awaiting sentencing or a final disposition of their case (UN Rule

of Law)

e  Average hourly cost for a civil lawyer as a percentage of average city hourly wage (Arup, 2015)
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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



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
o revenue streams?

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

To what extent are Disaster Risk Reduction (DRR) planning and activities adequately
6.1.3 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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6.1.2: To what extent does the city have sufficient funding for delivery of day-to-day city government services?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5) Worst Case Scenario (Score = 1)

The city has a healthy budget and 'cushion' for planned or unexpected funding The city operates at a deficit or frequently experiences budget shortfalls in
demands to cover municipal supplies. The city budget includes locally-sourced funding to cover city government services. The city budget does not include any
funding to deal with a major event, and it is assessed to be adequate to deal with a = locally-sourced funding to deal with a major event. OR The budget exists but is
significant amount of need incurred from a major event and is protected. inadequate and routinely to be diverted to other purposes.

Preferred metric Metric Guidance

Debt service ratio: total long-term debt servicing costs including lease payments,
temporary financing and other debt charges divided by total own source revenue This is the percentage of total government revenue spent repaying debt including
and expressed as a percentage lease payments, temporary financing and other debt charges.

(ISO 37120)

Supplementary Metrics

e Ratio of the city general fund surplus or deficit compared to the city general fund revenues (California Policy Centre)
e Capital spending as a percentage of total expenditures (ISO 37120)

Research Report Volume 6 Measurement Guide

100



(G107 ‘dnry) 193pnq [€103 Jo 95rjuoiad se Jo3pnq aour[nquie pue a1y ‘ad1jod pauIquio))

-oow Arejuowo[ddns e se A[oyeredos paurwexa
SI SIYL, "(eoue[nquue ‘a11j ‘ad170d) 393png 99141 AOUSTISWD 9pN[OUT JOU S0P I]

193pnq s Juaunaedap yoea jo sjuouodwod

oryroads 10 Suruuerd AouaSiowrs 10§ o[qrsuodsar jusunredop [ejusWUISA0T o1j10ads
€ J0 193pnq oy 9q Aew siy], ‘sseuparedord pue Suruued Aouadiowd 10 pajeso[e
A[reory1oads ST 393pnq JUSWUIA0S [BI0] JO 93.Iu201ad Jeym SYSe OLIOW SIY ],

duUEPIND LRI

‘spunj oAneUINE SULINOAS J0J

doerd ur sue[d oN "$921n0s [euoneu Jo [euordar woiy Aypedounur ay) 0} Surpuny
asuodsar Kouo3rowe [auueyds 0} aoe[d ur wistueyoow oN ‘dsuodsar KouaFrow

10§ seoos Surpuny prder pue ojenbape opraoid o3 aoe[d ur a1e swsTURYOIW

ON "99UDI[ISAI JAJSESIP J0J ATBSSIOIU SUOIIR J0J $ISOJ IPN[OUI JOU OP SIOP[OYNEIS
asuodsar AouddIowe pue JuswuIdA03 310 Jo s193pnq Y[, "SUOHENIIS AOUIFIoWD
J1o0j ©y1ded [eUONIPPE $$9008 0) SWSIUBYIIW AJNUIPI ey} ISIxd sue[d oN *(SOLIeuddS
19)ses1p-1s0d 10J sa1391eMs J0 sue[d AIOA0DT JTWIOU0D? FUIPN[OUT) SANIATIOR

NI aeirepun 03 10 Sutuueld WY I0F SOOINOSII [IOULBUT) OU SeY A0 Y],

(T = 9100S) OLIBUIIS ISE)) ISIOA\

SOLIRIA Areyuaudjddng

(s10T “dn1y)
198pnq £310 183103 JO a5ejuadiad e se 103pnq Suruue[d AouaSriowyg

JLIJIW PILIJRIJ

‘poudisse A[Ieard st asuodsar AouaFroure 10§ s901n0s Jurpuny jo uorsiaoxd

10§ Suruue[d wrie)-3uoy 103 AJjIqisuodsay ‘s1opjoyayels asuodsar Aouagrowo

PUE JUSWUIdA0S A310 JO S303pnq 2y Ul PAPN[OUL PUB PAISOD JIB IOUII[ISAI I)SBSIP
J10J AIessaoau suonoe [y ‘Suruue[d pue spaou Jurpuny ajepdn pue ma1431 A[1e[NSar
01 9oe[d U SWSIUBYIIJA "EIep 2)ep-0)-dn ‘ojeinooe uo paseq suejd pue paou
Surpun,] ‘s0Inos [euomneu Io [euordar woij Ayfediorunw oy) 03 Jurpuny asuodsax
Kouadrows [ouueyd 0y sue[d }snqol sepnyoul SIy [, ‘suonemis Aoudgiowa 10y [eydeo
[eUONIPPE SSIIE 0] SWISIURYOAW AJNUAPI JBY) ISIX? sue[d ‘A[[euonippy ‘(soLreuads
I19)sesIp-1sod 10y sa1391ens 1o sue[d A10A0921 JTWIOU09 FuIpnour) SANIANIE YA
9yelropun 0) pue Juruue[d Y 10J seoIn0saI [erouruly aenbape sey A0 oy,

(S = 31028 OLIEUIIG ASk)) 1S

SOLI)OW
aAneIpuen)

JUAWAINSBIA]
Jo siseq

£3suodsax A3udSI9UI 10J JUIWUIIA0S A)1D YY) 0) Sdanos guipunj pidex pue
9jenbape apiaoad 03 doe[d ul SWSIUBYIIUW AIIY) Ik JUI)XI JBYM 0) pue Padanosal A[pjenbape saniande pue Juruueid (YY) UONINPIY YSTY 19)SESI(] 1€ JUIXI JeyM O, :€°T°9

101

The Rockefeller Foundation | Arup



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:
e Resourceful
e 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?

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

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

102 Research Report Volume 6 Measurement Guide



(S107 ‘dnry) £nunuod (Joom Uy} SSI[) ULID) 1I0YS YIIM PIUIIOUO0D ST OLIoW SIy) (D 9pIm-AII0 0} uonnqriuod
a3ejuaorad se passardxa) Jooys B SUIMO[[0] YoM ) SuLnp suonouny A0 Jo AJINUNUOD 0} [BONILIO SB PIALNUIPI UI2q dARY JBY) $10J09s ssaulsng Jo uoniodord e

(6107 ‘dnry) (dao opmm-£110 0 uonnqrIuod 93ejuadiad

se passardxa) sessons urg)-3uof paydrpaid 0y sydepe £110 se suorouny A310 Jo A)IMUNUOD 0} [BONILID SE PIINUIPI UAQ dARY JBY) $10J03s ssaulsng jo uoniodorgy e

9[qrssod se

(sap1ao1d 31 SPOOYI[AL] 24} PuB) AWOU0? [890] Ay} 03 uondnisip ouI| se apraoid
S9$SAINS PUB SYO0YS JBY) 2INSUD 0} ST 9A192[qO Y[, "2INIONISLIJUI PUL SIOTAIOS
‘sjasse Koy Jo uonerado panunuod Ay} 2Insud 03 9oe[d ur are sArouAuUNUOd

Jeym 21o[dxa pue sjealy) uewNY pue spIezey [eInjeu o) A)[Iqeidu[nA pue amsodx?
I19Y) SUIUIBXS P[NOYS ] "AINJONNSEIJUI PUB SIJIAIDS ‘S10109S OIUIOUOII A

s £110 9y Jo uonero[dxa [[n} & 9PN[OUT P[NOYS JUIWSSISSE JASSE OIUIOU0II A0

dUEPINL) LA

*(PIO SIBAA ()]<) PILP-INO ST IO (SI0309S SSAUISNQ JUBAQJ[AI [[& ssedwooud

jou pIp *3-9) 9)odwoout st 1y} Inq A110 ) 0] [BONLID SISSAUISNQ JO AIOJUIAUL

ue st 210y [, YO ‘Podo[eadp usaq sey Suruonouny s,£10 YY) 0} [ONLID SISSAUISNG
[eNPIAIPUL IO SI0JOAS SSAUISNQ JO AIOJUIAUL ON "(S3ssaMs WId)-3uo] pajorpaid

0) sydepe £310 9y} s 10 Jooys & SuImo[[o} ‘'3'9) suonouny A0 Jo AJNunuod Ay}
10§ Jue)iodwr $10399S / SISSAUISNG PIOIAI PUB AJIUIPT 0) SWSIUBYIIW OU B I,

(T = 102G OLIBUIIG ISE)) JSIOA

SOLIPIA Arejuswrjddng

(107 *dn1y)
(e1eanid pue o17qnd) JUSWISSISSE JASSE JMWOUO0II AJI0 ADUIS SIBAA JO IoquInN

JLIJAW PILIIPIIJ

‘K1ojuaaut ay) oyepdn pue

M31A21 A1re[n3a1 03 9oe[d Ul SWSIUBYOAW T8 QI ], "PIPI0II A[Te3[d pue BIep AJep
-03-dn ‘9)eINOO® U0 Paseq SI AIOJUAAUL Y ], *SISSAIs WLId)-3uo[ pajorpaid o) sydepe
K315 9y s pue Jooys & SuIMO[[0] 30q AI19 Y} 0] [BONILID SI0JOIS / SASSAUISN]
SoNnUApI AI0JUdAUT Y], ‘PodO[oAdp U2q Sy suonouny A0 Jo AJMunuod

U} 0 [BONLIO SISSAUISNQ [ENPIAIPUI PUB SI0JOIS SSAUISN] JO AIOJUIAUI PI[IRIAP

(S = 3100S) OLIBUIIS ISE)) ISAY

SoLIjoW
JApepuEN)

JUSWIINSBIA]
Jo siseq

Jsuonduny A3 Jo AJINUIIUOD YY) 0) [BINLID 3 [[IM JBY) SI0JDIS SSAUISN( Y} PIYHUIPI AJ1D Y} SBY JUA)XI JeyM O, :[°7°9

SI[q©) IUAIRYIY :°7°9 JI0)edIpU]

103

The Rockefeller Foundation | Arup



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?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

There are mechanisms in place that require or strongly encourage critical business
sectors and individual firms to develop business continuity plans. There is clear
comprehensive guidance available to firms developing plans, with identification
of relevant shocks and stresses. There is guidance available on how critical
businesses sectors can coordinate with each other and other key actors following a
shock event or to manage stresses. There are mechanisms in place to assess the
quality of continuity plans produced by critical business sectors and critical
businesses (i.e., review, reporting on businesses that have tested the plans).
Mechanisms are in place to regularly review and update the guidance.

Preferred metric

Percentage of large businesses (500+ employees) within the city that have
developed business continuity plans in accordance with ISO 22301

(Arup, 2015)

Supplementary Metrics

Worst Case Scenario (Score = 1)

There are no mechanism to encourage or require critical business sectors or
individual businesses to develop or implement business continuity plans. OR The
city has no information on the extent to which critical business sectors or
individual businesses have developed continuity plans.

Metric Guidance

ISO 22301 is the internationally recognised benchmark for business continuity. It
is something which all major businesses (of more than 500 employees) should be
accredited with. Whilst the previous metric examines city awareness of key
sectors, services and assets, this metric focuses solely on the continuity of the
city’s major

e Percentage of large businesses which have comprehensive insurance for the high risk hazards within the city's risk profile (Arup, 2015)
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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:
e 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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6.3.2: To what extent does the city have a stable economic base?

Basis of Best Case Scenario (Score = 5)
Measurement

The city's economy demonstrates stable long-term growth or has shown faster
rebound from disruptive economic shocks than regional cities.

Quantitative  Preferred metric
metrics

Average GDP per capita percentage change over last 5 years
(Brookings, 2015)

Supplementary Metrics

e Percentage employment change from the previous year (Brookings, 2015)

Worst Case Scenario (Score = 1)

The city's economy is exposed to uncertain fluctuation in growth and contraction,
demonstrating lower economic strength than competitor cities or the national
average.

Metric Guidance

This question asks by how many percent, the average per capita GDP within the
city has changed over the last 5 years.

Research Report Volume 6 Measurement Guide
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6.3.4: To what extent are new market opportunities explored and pursued?

Basis of Best Case Scenario (Score = 5)

Measurement . . . . . . .
The city government (or its partner agencies) takes an active role in working with

industry, academic, or other institutions to explore and promote new market
opportunities. There are city government-funded organisations dedicated to
provide independent advice to the public and private sector on emerging markets
and to leverage local and regional partnerships between the private and public
sectors to stimulate job creation. The contribution of the informal economy is
understood and quantified.

Quantitative  Preferred metric
metrics

Percentage of total medium and large businesses (250 employees +) within the
city that are a member of the chamber of commerce

(Arup, 2015)
Supplementary Metrics

Worst Case Scenario (Score = 1)

There are no mechanisms in place to explore and promote new market
opportunities within the city.

Metric Guidance

Number of new businesses registered within the city in past year, per 100,000 population (Case Western Reserve University)

Research Report Volume 6 Measurement Guide
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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:
e Reflective
e 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?

The Rockefeller Foundation | Arup
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Indicator 6.4.: Reference tables

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

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

The city has a comprehensive strategy to attract business investment from outside
the city / metropolitan area that is coordinated with priority business sectors to
promote a strong diverse economy. The city strategy has clear roles and
responsibilities defined. The city benefits from employment opportunities created
by foreign investment as well as captures tax receipts.

Preferred metric

Average FDI (foreign direct investment)-attributable jobs over the last 3 years per
100,000 16-64 year olds

(Arup, 2015)

Supplementary Metrics

Worst Case Scenario (Score = 1)

The city does not have a strategic plan to attract business investment from outside
the city. OR The city is not able to benefit from foreign investment (such as lack
of access to employment opportunities or inability to capture tax receipts).

Metric Guidance

How many jobs within the city come from foreign investment?

This is calculated by taking the mean average of annual FDI job figures over the
past 3 years. The city also needs to know the size of its population aged 16-64
years old (working population), divide FDI jobs by this figure and multiply by
100,000.
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6.4.3: To what extent can businesses access a skilled work base to meet their needs?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

Businesses are able to meet employment needs across the spectrum of skill

maturity needed (e.g., apprentice level to director level). Advertised jobs are filled

quickly and employers are broadly able to meet their needs with local hires.

Preferred metric

Percentage of adults with higher education as a percentage of total population
aged 16-64

(Adapted from ISO 37120)

Supplementary Metrics

Percentage of jobs advertised not met after 6 months (job vacancy rate)
Higher Education Degrees per 100,000 (ISO)

Worst Case Scenario (Score = 1)

Businesses are not able to match employment needs with available skill base in
the work force.

Metric Guidance

We use the World Bank definition of higher or tertiary education as all post-
secondary education. Universities are a key part of all tertiary systems, but also
the growing set of public and private tertiary institutions in every country—
colleges, technical training institutes, community colleges, nursing schools,
research laboratories, centres of excellence, distance learning centres etc.

Research Report Volume 6 Measurement Guide
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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:
e 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?

The Rockefeller Foundation | Arup
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Indicator 6.5.: Reference tables

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

Basis of Best Case Scenario (Score = 5) Worst Case Scenario (Score = 1)
Measurement
The city has strong, collaborative partnerships with other cities to promote strong
economic relationships. The city has a comprehensive plan to develop and
maintain partnerships, with roles and responsibilities clearly defined.

The city has no clear strategy to develop economic relationships with other cities
and regions.

Quantitative  Preferred metric Metric Guidance

metrics Value of city exports as a percentage of city GDP

Annual value of city exports / GDP x 100
(Arup, 2015)

Supplementary Metrics

Research Report Volume 6 Measurement Guide
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Infrastructure and Ecosystems

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

(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



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:
o Reflective
e Robust

Qualitative questions:

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

To what extent have hazard risk assessments considered the effect of long-term
stresses?
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Indicator 7.1.: Reference tables

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

Basis of Best Case Scenario (Score = 5) Worst Case Scenario (Score = 1)

Measurement
Comprehensive exposure and vulnerability assessments have been undertaken
across the full extent of the city within the past 5 years and maps have been No attempt has been made to characterise the range and likelihood of hazards
produced showing the areas of the city at most risk from known hazards. These facing the city or the exposure of different parts of the city to these hazards.

assessments have been validated by appropriate experts.

Quantitative  Preferred metric Metric Guidance

metrics
An exposure and vulnerability assessment should look at what parts of the city are
exposed to local hazards (e.g. flooding, earthquakes, landslides etc.), how many

Percentage of city area for which a comprehensive exposure and vulnerability people and assets are located within these areas and what vulnerabilities these
assessment has been undertaken within the past 5 years. persons (e.g. poverty, poor housing, discrimination) and assets (infrastructural
(Arup, 2015) weakness) may hold.

This work may combine several departments and stakeholders, for example G.I1.S
departments, emergency planners and research institutions.

Supplementary Metrics

Research Report Volume 6 Measurement Guide
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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:
e Reflective
e Robust

Qualitative questions:

To what extent are infrastructure and building codes that are appropriate to the risk

7.2 profile of the city enforced?

722 To what extent are building codes communicated and usable?

To what extent are there requirements and mechanisms to regularly update
7.2.3 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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7.2.2: To what extent are building codes communicated and usable?

Basis of Best Case Scenario (Score = 5)

Measurement
Building codes and standards as well as being appropriate, are also effectively
communicated to citizens. Local guidance exists which is presented in an
accessible style, highlighting essential requirements in relation to both general
building design and the city's specific risk profile. Additional avenues of
information and technical support are available (e.g., affordable, professional
advice, inspections, additional information (websites etc.)). All of this helps to
improve the safety of local construction.

Quantitative Preferred metric
metrics
Percentage of buildings within the city with planning permission records

(Arup, 2015)

Supplementary Metrics

Worst Case Scenario (Score = 1)

Building codes and standards are not effectively communicated to the local
population. No guidance exists to explain complex legislation in an accessible
way. Resultantly there is much local construction (homes etc.) which does not
comply with building codes.

Metric Guidance

Percentage of buildings which have received permission for their construction by
local planning authorities.

e Estimated percentage of buildings within the city that meet the safety requirements of current building codes and standards (UNISDR Scorecard)

Research Report Volume 6 Measurement Guide
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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:
e Resourceful
e Robust

Qualitative questions:

To what extent have ecosystems within and surrounding the city been identified and

7.3 evaluated in terms of their importance in providing protective services to the city?
To what extent have ecosystems been considered alongside man-made
7.32 . s > - .
infrastructure within strategies to physically protect city?
To what extent are ecosystems that provide physical protection to the city actively
7.3.3 protected themselves from development and managed to maintain ecosystem

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

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

There is a comprehensive, city-wide strategy to protect the city from physical
hazards that integrates both natural and man-made protective assets. The strategy
fully recognises the protective services provided by specific ecosystems within
and surrounding the city, and of ecosystems generally. The strategy includes
robust mechanisms to maintain and enhance the protective functions of specific
ecosystems within and surrounding the city.

Preferred metric

Percentage green, open space increase or decrease over the past 5 years
(Arup, 2015)

Supplementary Metrics

Worst Case Scenario (Score = 1)

There are no city-wide strategies to protect the city from physical hazards. OR
Strategies to protect the city from physical hazards do not recognise the protective
role of specific ecosystems within, or surrounding, the city or the role of
ecosystems generally. Strategies to protect the city consider man-made protective
infrastructure assets only.

Metric Guidance

This includes both green spaces that are owned by the public and privately
owned. Privately owned green or open spaces can only be considered if they are
included as a separate land use in the city plans, for example: golf courses,
agricultural land.

Percentage of natural habitats within the city and up to 10km beyond the city boundary that are officially recognised for the protective services provided to the city /

city area (Arup, 2015)
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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:

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

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

To what extent are the necessary upgrades carried out to ensure that the city's
743 - )
protective infrastructure is adequate for the future?
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7.4.2: To what extent are there robust operation and maintenance regimes in place for protective infrastructure assets?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5) Worst Case Scenario (Score = 1)

Maintenance programmes for all the city's protective infrastructure are adequately =~ Maintenance programmes for the city's protective infrastructure are absent or
funded and resourced. Mechanised plant is tested, maintained and verified on a severely under-funded. Staffing levels are inadequate. Mechanised plant is rarely
frequent basis (e.g. several times per year). Responsibility for maintenance of all tested, maintained and verified. Responsibility for maintenance of some/all
protective infrastructure assets is clearly defined and understood. There are protective infrastructure assets is unclear. There are no procedures in place to
procedures in place to ensure critical spare parts are accessible. ensure critical spare parts are accessible.

Preferred metric Metric Guidance

This metric specifically focuses on maintenance of urban drainage — something
that every city needs. An inspection should consider both infrastructure strength

Number of years the city's stormwater (or other protective) infrastructure has been . L . .
y Y ( p ) and current drainage capacity in line with recent flooding and future flood

inspected .
projections.

(Arup, 2015) This metric concerns the overall city drainage network, opposed to recent
inspection of a small part of it.

Supplementary Metrics

* Five year maintenance budget for city stormwater assets as a percentage of total asset value (Arup, 2015)
e Trained staff per £10 million capital value of assets (Arup, 2015)
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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



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:
e Reflective
e Robust

Qualitative questions:

8.1.1 To what extent are the ecosystems that provide important services to the city known
B 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
e ecosystems and natural resources?

813 To what extent are there adequately resourced programmes for the active
T management and/or restoration of important ecosystems?
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Indicator 8.1.: Reference tables

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)?

Basis of Best Case Scenario (Score = 5) Worst Case Scenario (Score = 1)

Measurement . . . s . . . . . .
The services provided to the city by ecosystems within the city or surrounding No attempt has been made to identify or evaluate the services provided by

area are known and well understood. Specific ecosystems that provide important  ecosystems within the city, or beyond the city boundary.
services to the city have been identified. There are mechanisms in place to ensure

that this information is taken into account during city government policy

development and decision-making.

Quantitative Preferred metric Metric Guidance

metrics . - . . .
Whilst the metrics in Goal 7 examine natural infrastructure from a protective

point of view, the ecosystem metrics in Goal 8 relate to service provision, for
Number of years since assessment of the city's ecosystem assets / services example the local environment as a source of water or food.
(Arup, 2015) These environmental asset assessments should examine the quality of local water
sources and food sources and identify and stop contamination to major
environmental assets.

Supplementary Metrics

e  $ spent on valuing ecosystem services within the city in the last 5 years (Arup, 2015)
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8.1.3: To what extent are there adequately resourced programmes for the active management and/or restoration of important ecosystems?

Basis of Best Case Scenario (Score = 5) Worst Case Scenario (Score = 1)

Measurement . .
There are extensive, adequately-funded programmes for the active management

and/or restoration of all ecosystems identified as providing important services to
the city (e.g., supporting livelihoods, health and quality of life).

There are no programmes operated by the city or any other agency for the active
management and/or restoration of ecosystems that are important to the city

Quantitative Preferred metric Metric Guidance

metrics . . .
Percentage change in the number of native species

This is a measure of net gain or loss in local biodiversity — plants and animals.
ISO 37120

Supplementary Metrics

e Total number of threatened species (IUCN)
e Percentage of habitat sites that are officially recognised for environmental protection that are also subject to active conservation management (Liverpool City
Council)
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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:
e Robust
e Redundant

Qualitative questions:

To what extent is there a robust strategic plan for providing electricity services to the

821. city now and into the long-term (this may be a city, regional or national plan)?
To what extent is there diversity within the city's electricity generation, transmission
8.2.2. PP
and distribution systems?
823 To what extent is there a robust strategic plan for providing water to the city now and
o into the long-term (this may be a city, regional or national plan)?
8.04 To what extent is there diversity within the city's water supply (grid), treatment &
o distribution systems?
To what extent is there a robust strategic plan for providing sanitation to the city now
8.2.5. ) . A . ]
and into the long-term (this may be a city, regional or national plan)?
To what extent is there a robust strategic plan for providing solid waste management
8.2.6. services to the city now and into the long-term (this may be a city, regional or national
plan)?
807 To what extent does the city have diversity across its solid waste management,

collection, transport and treatment/disposal infrastructure?
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Indicator 8.2.: Reference tables

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)?

Basis of Best Case Scenario (Score = 5) Worst Case Scenario (Score = 1)

Measurement
Strategic, city-wide planning for the electricity infrastructure required to meet the
changing needs of the city into the long-term (>15 years) has been undertaken.
There is a long-term, city-wide plan for delivering the necessary infrastructure to
meet the projected electricity requirements of the city, This plan is regularly
reviewed (at least every 5 years) and updated. There are mechanisms in place to
ensure that current and future programmes to increase capacity and/or upgrade
electricity infrastructure align with this plan.

There has been no strategic, city-wide planning for the electricity infrastructure
required to meet the changing needs of the city into the long-term (>15 years).
Current programmes (where these exist) to increase capacity and/or upgrade
electricity infrastructure are largely reactionary and ad-hoc and are not based on a
long-term, city-wide plan for delivering the necessary infrastructure to meet the
electricity requirements of the city.

Quantitative Preferred metric Metric Guidance

metrics

The looks at the degree of foresight within the city electricity plan. As well as
considering current capacity versus demand, it should also consider future
demand (population change, upward mobility etc.) and the ability to meet this
demand. This should consider strategies to manage current and future demand
(promotion of responsible usage, diversification of sustainable supply sources
etc.)

How many years ahead does the city's electricity plan look (e.g. does it analyse
the city's 10 year + needs?). (Number of years)

(Arup, 2015)

Supplementary Metrics

e  Percentage of total annual expenditure spent on upgrades to electricity infrastructure in the last year that was spent on programmes aligned with long-term
(>15 years) plans (Arup, 2015)
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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)?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

Strategic, city-wide planning for the water supply infrastructure required to meet
the changing needs of the city into the long-term (>15 years) has been
undertaken. There is a long-term, city-wide plan for delivering the necessary
infrastructure to meet the projected water supply requirements of the city. This
plan is regularly reviewed (at least every 5 years) and updated. There are
mechanisms in place to ensure that current and future programmes to increase
capacity and/or upgrade water supply infrastructure align with this plan.

Preferred metric

How many years ahead does the city's water plan look (e.g. does it analyse the
city's 10 year + needs?). (Number of years)

(Arup, 2015)

Supplementary Metrics

Worst Case Scenario (Score = 1)

There has been no strategic, city-wide planning for the water supply infrastructure
required to meet the changing needs of the city into the long-term (>15 years).
Current programmes (where these exist) to increase capacity and/or upgrade
water supply infrastructure are largely reactionary and ad-hoc and are not based
on a long-term, city-wide plan for delivering the necessary infrastructure to meet
the water supply requirements of the city.

Metric Guidance

The looks at the degree of foresight within the city water plan. As well as
considering current supply versus demand, it should also consider future demand
(population change etc.) and the ability to meet this demand. This should consider
strategies to manage current and future demand (promotion of responsible usage,
diversification of sustainable supply sources etc.)

® Percentage of total annual expenditure spent on upgrades to water supply infrastructure last year that was spent on programmes aligned with long-term (>15

years) plans (Arup, 2015)
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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)?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

Strategic, city-wide planning for the sanitation infrastructure required to meet the
changing needs of the city into the long-term (>15 years) has been undertaken.
This has included the consideration of how changes to rainfall levels and flood
risk could affect wastewater systems across the city. There is a long-term, city-
wide plan for delivering the necessary infrastructure to meet the projected
sanitation requirements of the city. This plan is regularly reviewed (at least every
5 years) and updated. There are mechanisms in place to ensure that current and
future programmes to increase capacity and/or upgrade sanitation infrastructure
align with this plan.

Preferred metric

Average $ per $10,000 of total annual expenditure of city sanitation provider(s)
spent on strategic, long-term (10 years +) planning activities

(Arup, 2015)
Supplementary Metrics

Worst Case Scenario (Score = 1)

There has been no strategic, city-wide planning for the sanitation infrastructure
required to meet the changing needs of the city into the long-term (>15 years).
Current programmes (where these exist) to increase capacity and/or upgrade
sanitation infrastructure are largely reactionary and ad-hoc and are not based on a
long-term, city-wide plan for delivering the necessary infrastructure to meet the
sanitation requirements of the city.

Metric Guidance

e Percentage of total annual expenditure spent on upgrades to sanitation infrastructure last year that was spent on programmes aligned with long-term (>15

years) plans (Arup, 2015)
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8.2.7: To what extent does the city have diversity across its solid waste management, collection, transport and treatment/disposal infrastructure?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5) Worst Case Scenario (Score = 1)

The city has sufficient diversity of solid waste management, collection, transport
and treatment / disposal methods for all waste streams generated within the city,
such that a failure in one system will not result in loss of service across the city.

The city relies on a single or very limited number of solid waste management,
collection, transport and treatment / disposal methods, such that failure in one of
these systems would lead to wide-spread failure of solid waste management
across the city.

Preferred metric Metric Guidance

Number of different solid waste treatment or disposal plants processing at least 5
percent solid waste generated within the city (Number of sources)

Unlike metrics 8.2.2 and 8.2.4 this can be the same type of processing plant. If a
city has several plants / sites then it is less of a problem if one is disrupted.

(World Bank)

Supplementary Metrics

Highest proportion of solid waste treatment/disposal undertaken at a single facility (ISET)

Percentage of waste generated within the city that is collected and transported for treatment (i.e. not uncontrolled dumping) for the following waste streams:
- municipal solid waste - commercial - industrial - hazardous - clinical (Arup, 2015)

Percentage solid waste by reuse and treatment method:
- reuse /remanufacturing - recycling / composting facilities - energy recovery facilities - landfills  (Arup, 2015)
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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:

e Redundant

e Flexible

e Resourceful

Qualitative questions:

8.3.1

8.3.2

8.3.3

8.3.4

8.3.5

8.3.6

8.3.7

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

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

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

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

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

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

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 8.3.: Reference tables

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

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5) Worst Case Scenario (Score = 1)
The energy generation, transmission and distribution systems operate within The energy generation, transmission and distribution systems fails to meet
capacity at all times and there is sufficient redundant capacity to accommodate demand all of the time and there is no redundant capacity to accommodate future

predicted future growth in demand or temporary demand surges for the short- to growth in demand or temporary demand surges.
medium-term (for the next 15 years).

Preferred metric Metric Guidance

De-rated capacity margin: the amount of excess electricity supply above peak
demand (expressed as a percentage) An annual average of this figure.

OFGEM
Supplementary Metrics

Loss of load expectation (the average number of hours per year in which supply is expected to be lower than demand under normal operation of the system)
(OFGEM, 2014)
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8.3.3: To what extent is there spare capacity within the city's water supply systems?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

The water supply, treatment & distribution systems operate within capacity at all
times and there is sufficient redundant capacity to accommodate predicted future

growth in demand or temporary demand surges for the short- to medium-term (for

the next 15 years).

Preferred metric

City electricity supply capacity as a percentage of total demand
(MWRA)

Supplementary Metrics

Percentage of city population served by piped water supply (Arup, 2015)
Water capacity per capita (m3/ capita/ year) (UN Water)

Worst Case Scenario (Score = 1)

The water supply, treatment and distribution systems within the city fails to meet
demand all of the time and there is no redundant capacity to accommodate future
growth in demand or temporary demand surges.

Metric Guidance

This examines how much spare capacity there is in the city energy supply. This
figure should be an annual average.
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8.3.5: To what extent is there spare capacity within the city's sanitation systems?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

The sanitation system operate within capacity at all times and there is sufficient
redundant capacity to accommodate predicted future growth in demand or
temporary demand surges for the short- to medium-term (for the next 15 years).

Preferred metric

Percentage of the city’s wastewater that has received no treatment
(IS0 37120)

Supplementary Metrics

Worst Case Scenario (Score = 1)

The sanitation system within the city fails to meet demand all of the time and
there is no redundant capacity to accommodate future growth in demand or
temporary demand surges.

Metric Guidance

Total amount of the city wastewater that has gone untreated (discharged straight
into a water body) divided by the total amount of wastewater produced
(multiplied by 100 and expressed as a percentage). This includes periods when
wastewater volume exceeds treatment plant capacity.

e Percentage of wastewater flows treated to national standards, by municipal and industrial source (UNSDN, 2015)
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8.3.7: To what extent are there strategies and programmes in place to reduce demand on treatment facilities and minimise disposal to landfill facilities?

Basis of Best Case Scenario (Score = 5) Worst Case Scenario (Score = 1)

Measurement . . .. . . .. . . .
There are comprehensive strategies, policies and programmes in place (at a There are no strategies, policies or programmes in place (at a national, regional or
national, regional or local level) to encourage resource efficiency and local level) to reduce the generation of waste and promote the Circular Economy
implementation of the waste hierarchy. There are initiatives in place to principal (take-make-use-remake).

communicate these strategies and programmes to key stakeholders. The success
of these strategies and programmes is being monitored and reported.

Quantitative Preferred metric Metric Guidance

metrics . . .. . .
Waste generation rate per capita (municipal solid waste, kg per capita per year)

(World Bank)

Supplementary Metrics

e  Percentage of waste diverted from landfill (Arup, 2015)
e Waste generation per employee (Commercial & industrial waste) in tonnes per capita (Arup, 2015)
e  Percentage of the city’s solid waste that is recycled (ISO)
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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:
e Robust
o Reflective

Qualitative questions:

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

To what extent are there effective monitoring, maintenance and renewal programmes

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

8.4.3 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 8.4.: Reference tables

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

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

Energy providers are legally bound to regularly monitor, maintain and upgrade
infrastructure. Equipment is operated by skilled and knowledgeable staff who
may be certified through local and national standards to manage their systems
during times of crisis. There are 3rd party organisations with legal mandate to
oversee the activities of the energy providers. Hazard risk assessments are
undertaken on a regular basis (every 5 years of less) that consider the probability
and severity of service loss during identified hazard and long-term change
scenarios. Additionally, energy providers are required to develop plans for
emergency response and recovery and maintaining service continuity following
disruptions. This requirement is enforced and robust continuity plans exist.

Preferred metric

Average length of electrical interruptions (hours per year per customer)
(IS0 37120)

Supplementary Metrics

e  Average percentage of electrical losses during distribution (Arup, 2015)

Worst Case Scenario (Score = 1)

There are no mechanisms in place to ensure that energy infrastructure is regularly
monitored, maintained and upgraded as required. There is a shortage of skilled
staff. There is no agency or organisation providing 3rd party oversight and
validation of service. No hazard risk assessments have been undertaken that
consider the probability and severity of service loss during identified hazard and
long-term change scenarios. There is no requirement for energy providers to
develop plans for emergency response and recovery and maintaining service
continuity during times of disruption. There is no evidence that such continuity
plans exist.

Metric Guidance

* Annual expenditure on monitoring, as a percentage of total expenditure spent by energy service providers (Arup, 2015)
e Annual expenditure on renewal programmes, as a percentage of total expenditure spent by energy service providers (Arup, 2015)
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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?

Basis of Best Case Scenario (Score = 5) Worst Case Scenario (Score = 1)

Measurement o . . . . . NI .
Sanitation providers are legally bound to regularly monitor, maintain and upgrade = There are no mechanisms in place to ensure that sanitation infrastructure is
infrastructure. Equipment is operated by skilled and knowledgeable staff who regularly monitored, maintained and upgraded as required. There is a shortage of
may be certified through local and national standards to manage their systems skilled staff. There is no agency or organisation providing 3rd party oversight and
during times of crisis. There are 3rd party organisations with legal mandate to validation of service. No hazard risk assessments have been undertaken that
oversee the activities of the sanitation providers. Hazard risk assessments are consider the probability and severity of service loss during identified hazard and
undertaken on a regular basis (every 5 years of less) that consider the probability = long-term change scenarios. There is no requirement for sanitation providers to
and severity of service loss during identified hazard and long-term change develop plans for emergency response and recovery and maintaining service
scenarios. Additionally, sanitation providers are required to develop plans for continuity during times of disruption. There is no evidence that such continuity
emergency response and recovery and maintaining service continuity following plans exist.

disruptions. This requirement is enforced and robust continuity plans exist.

Quantitative  Preferred metric Metric Guidance

metrics .
Annual percentage of wastewater system losses (due to storms or malfunction)

prior to treatment and/or discharge to the environment
(Arup, 2015)

Supplementary Metrics

*  Wastewater network losses as a percentage of overall wastewater generation (Arup, 2015)
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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:

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

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

To what extent have mechanisms been developed to provide back-up water supplies

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

Basis of Best Case Scenario (Score = 5) Worst Case Scenario (Score = 1)

Measurement
No attempt has been made to identify critical infrastructure and critical services

within the city that require emergency standby electricity generation. It is not
known if these assets have adequate emergency standby generation. There are no
mechanisms in place to ensure that restoration of electricity supply to critical
assets and services during times of disruption or emergency are prioritised by the

Emergency standby electricity generation requirements for all the city's critical
assets and services are known and assessed to be adequate. There are mechanisms
in place to ensure that restoration of electricity supply to critical assets and
services during times of disruption or emergency are prioritised by the utility

providers. utility providers.

Quantitative  Preferred metric Metric Guidance

metrics
Percentage of city's hospitals with back-up electricity generators To ensure continued functioning of key medical equipment and services in the
(Arup, 2015) event of power loss. This should be able to continue to run for 72 hours.

Supplementary Metrics

e Designated critical asset service days at risk of loss from energy failure (Arup, 2015)
e Percentage of identified critical assets which have emergency standby power generation arrangements in place (Arup, 2015)
e  Average length of electrical interruptions for critical assets in last 2 years (Arup, 2015)
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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



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:

e 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?

914 To what extent does the city provide diverse and effective transport links to other

cities or regions?
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Indicator 9.1.: Reference tables

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

Basis of Best Case Scenario (Score = 5)

Measurement
The city's road networks are adequate for demand, with drivers able to take
alternative routes when disruptions occur within the network. The road network
effectively supports both journeys from outer areas into the city centre as well as
radial journeys around or across the city. Grid-locked traffic congestion is rare.
Essential city services and facilities (e.g., schools / hospitals / employment
locations) are widely distributed across the city. Information is available to users
of the road network on real-time journey times and travel information.

Quantitative  Preferred metric

metrics
Average speed of road journeys from city centre to the city boundary (km per
hour)

(Adapted from York City Council and City of London)

Supplementary Metrics

Worst Case Scenario (Score = 1)

The city's road networks heavily favour transport into the city centre, with
difficult connectivity across the city or radial journeys. Grid-locked traffic
congestion, causing drivers considerable delays to their journeys, occurs
frequently. Essential services and facilities (e.g., schools / hospitals / employment
locations) are located in clusters, causing traffic congestion issues. There is little
or no information available to users of the road network on real-time journey
times and travel information.

Metric Guidance

Average annual speed of a journey from the city centre to the outer boundary in
kilometres per hour

e Total / average journey time across city (i.e., circumferential journeys) (Arup, 2015)

e Total / average journey time across city (i.e., radial journeys) (Arup, 2015)
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9.1.3: To what extent are alternative personal transport options promoted?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

The city has comprehensive plans in place, and has secured investment, to
promote alternative transportation options (e.g., car sharing, walking paths, cycle
routes and associated infrastructure). These plans engage the private sector and/or
civil society and integrate with overall city planning. The city has evaluated the
adequacy and effectiveness of alternative travel planning initiatives. Plans reflect
up to date data and are regularly revised and updated to address the city's needs.

Preferred metric

Percentage of journeys undertaken by walking or cycling
(Arup, 2015)
Supplementary Metrics
e Percentage of city covered by safe walking surface (Arup, 2015)

e  Kilometres of bicycle paths / urban area (Arup, 2015)
e Kilometres of bicycle paths / 100,000 (Arup, 2015)

Worst Case Scenario (Score = 1)

The city has no plans or initiatives to promote alternative transportation options
(e.g., car sharing, walking paths, cycle routes and associated infrastructure).

Metric Guidance

e Kilometres of shared transport lanes (e.g. carpool, bus) per 100 000 population (Arup, 2015)
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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?

0.9 To what extent are safety laws and regulations enforced across the transport
o network?
923 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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9.2.2: To what extent are safety laws and regulations enforced across the transport network?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

The city has appropriate design and safety regulatory standards in place across the
transport network within the city. Mechanisms are in place to review and update
standards. The city requires drivers of all motorised vehicle types to pass a
proficiency examination prior to operating vehicles on public roadways. The city
has a respect and safety campaign or initiatives for all public transport users.

Preferred metric

Transportation fatalities per 100 000 population
(ISO 37120)

Supplementary Metrics
e Number of crimes reported on public transport (Arup, 2015)

e Number of pedestrian accidents (Arup, 2015)
e Number of cyclist accidents (Arup, 2015)

Worst Case Scenario (Score = 1)

The city has inconsistent or absent standards for appropriate design and safety
regulatory standards across the city's transport network. The city has no /
unenforced requirement for drivers of motorised vehicles to pass a proficiency
examination prior to operating vehicles on public roadways. The city has no /
unenforced safety campaigns / initiatives for all public transport users.

Metric Guidance

Annual figure

e Percentage coverage of major roadways with road crossings (e.g., surface, below ground, above ground) (Arup, 2015)
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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?
9.32 To what extent do emergency information systems alert the public, provide

information updates, maintain calm and reunite family members following a shock?

9.33 To what extent does emergency communications infrastructure enable key
" responders to communicate during / following a shock event?
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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?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

Plans, strategies and mechanisms exist for warning businesses and households of
emerging hazards and suggested responses. Warnings systems are regularly tested
with clear roles and responsibilities. The city has appropriate and robust
communication plans to warn and assist people at risk of impact by a crisis -
especially the most vulnerable people. The city has a clear understanding that
warning systems and notices are understood by the public. Emergency
information systems are accessible throughout the city with complete coverage of
residents, businesses, etc.

Preferred metric

Number of media types used to alert people in an emergency
(Arup, 2015)

Supplementary Metrics

Worst Case Scenario (Score = 1)

There is no comprehensive warning system for businesses and households of
emerging hazards and/or suggested responses. OR There is a system but it is out
of date, untested or does not adequately reach people at risk of impact.

Metric Guidance

This metric examines diversity of emergency communications assessing whether

people will be able to access emergency messages through one or more mediums.

Types of media used to communicate may include (but not be limited to) radio,
TV, social media, telephone, text message, matrix boards and speakerphone
announcements and door to door visits in affected neighbourhoods by emergency
services.
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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:
o Reflective
e Robust

Qualitative questions:

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

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

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

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

The city has sophisticated, state-of-the-art IT security (the latest antivirus,
firewalls etc.) and measures in place to prevent hacking of critical city systems.
There are also rigorous arrangements for the continuity of city services and
businesses in the event of IT disruption/failure. These arrangements ensure that
public services and key businesses are able to continue to function and that
disruption is kept to a minimum. The city government and key businesses have
specialised teams which can respond immediately to any IT disruption.

Preferred metric

Percentage of government databases protected by a dynamic proactive I.T.
security system

(Arup, 2015)

Supplementary Metrics

e Number of days of I.T. disruption in year (Arup, 2015)

Worst Case Scenario (Score = 1)

There are severe vulnerabilities in IT infrastructure supporting key city services
and economic sectors. There is a lack of appropriately sophisticated security
(antivirus, firewalls etc.) and insufficient arrangements in terms of the continuity
of services and businesses in the event of IT disruption/failure.

Metric Guidance

Dynamic I.T security systems automatically install the latest software updates and
dynamically scan and block threats to I.T infrastructure. All government
databases should be protected by top-level security, including the latest firewalls,
antivirus and malware scanning programs.

e  $spent on Information Technology (IT) security and continuity arrangements / year (Arup, 2015)
e Number attacks on Information Technology (IT) security) in last year (Arup, 2015)

e Total cost of I.T. disruption to the city last year? (Arup, 2015)

Research Report Volume 6 Measurement Guide

182



(G107 ‘dnry) ¢sansst (L,O) ASojouyoa], reuoneradQ 03 anp Jeok ur uondnisip Jo sAep Jo roqunN e
(T1eQ) Teak iser ur (K31ndas (L,0) ASofouyoa ], Teuonerad Uo syoe)E JoqUNN e
(S10¢T ‘dnry) 1804 / syuswaSuedre A)unuod pue A1Lmoas (1,0) A3ojouyda], jeuonerddQ uo juads ¢S o

‘(syueuoduwrod A1ddns pojewioine '3-9) SwAISAS Iojem pue

("030 swdysAs Surjood oneWoINE "F'9) AINONISLIUT AFI9UL ‘@ImonIseryur Jrodsuen
Ioyj0 pue sIySI| do1yFen (03 PAINWI] 3q Jou Ing) apnjour Kew s1y [, “A3o[ouyoa)

" L'T UO S9I[aI yorym aanjonmseljur K10 Aue sapnjour £3o0[ouyod) feuoneradQ
‘swesdord Suruuess oremyewl pue SNIIANUR ‘S[[eMIL]

1S9JE[ 9y} Surpnjoul ‘AJnoas [oAd[-doy £q pajoojoad aq pinoys A3o[ouyos)
[euonerado A310 [[V "oIMONISEIJul I, T 0) SJBAIY} JO0[q pue UedS A[[edTweuip

pue sojepdn a1em}jos 1S9Ie] Q) [[BISUT A[[ROTIRWOINE SUIAISAS AILINdas I '] orureuk(q

JduBpIND ILIPA

‘syoeNEe-1994A0 WoIy pajoojord A[ejenbape are swoysAs arjonnserjur

LO paSeuew A[areard 1o oriqnd jey) 2Insud o) pajuswodwT Uaaq dABY SQANENIUT
oN ‘(seurpadid 1o1em 10 Se3F ‘syjromjau romod ‘suonjerado yrodsuen ‘SiySi

orjFen ¢3°9) SI0309S OIUIOU0II PUE SAITATS AJ10 Aoy Suntoddns armonnseryur

LO JO A11Inoas 1942 9y} Ul sassaueam Jolew 10§ [erjudjod ST 919y [, ‘UayelIopun
U99q Sey SYSII 98y} JO JUSWISSISSE ON "9INJONISEIJUT [, [BONLID UO JoB)e-199L0
€ WOIJ SUOnounj AJ10 [eUassa 0} YSII AU} PIIOPISUOD JOU SBY JUSWUISA0S K10 Y],

(T = 9I02S) OLIBUIIS ISE)) JSIOAN

(G107 ‘dnry) (I1eak 3se] £110 o3 03 uondnisip "I,'T JO oN[eA OMWOUOD e

SOLIPRIA ATejudaud[ddng

(10T *dn1y)
wo)sAs A11noas * T 2anoeolxd orweuAp e
Aq pa1oajoxd A3ofouyoe) [euonerado WO ST YOIYM INJONISBIFUT JO 9FLIUOIN]

JLIJIWL PILIJIIJ

‘pastwordwiod are suraIsAs

QIMONNSeIIUI [0 1Y) JUSAD 9} UT 9SU0dsal B 9JeUIpIO0d 0} aoe[d Ul SWSIUBYIW
are a1y, "soSusreyod AJLNo9s 2Imnj pue JUSLIND SSAIPPE 0} AJeIOqR[[0d

sdnoi3 Ansnput pue ‘01A10 ‘9)earid ‘orqnd Surpnpour ‘siopjoyayeIs Aoy pue
JuawWuIaA0S AJ10 9y, sa1o[ouyoa) orjroads 309101d 03 sprepue)s pue sarorod jo
JuowadIojud pue judwdoresap ayy ojur Jndur Ajowr) apraoid o) pue aInjonnseryur
1O Jo K31noas oy JoJ SYSLI pue S)BAIYy) ‘SANI[IqeIoulna 109)ap 03 doefd

UT QI8 SWSTURYOIA "QINJONIISBIJUT PIUI] A[sso[aIim padeuew A[ojeartd 1o orjqnd
JO AIIN09s 19945 9y} 2Insud 03 90e[d UT SWSTUBYOIW JAISUSYRIdUIOD T8 QI ],

(S = 9102S) OLIBUIIS 3SE)) 1S9

SoLIjU
danemuen()

JUIWIINSBITA]
Jo sisegq

ZJSIUdURURLIE AJINUNU0d pue AJLmdads (I,0) A3ojouyda ], feuonerad() adepd ur aaey A1 3Y) SIOP JUINXI JeyM O, :C'b"6

183

The Rockefeller Foundation | Arup



i

3

123




— s R

n 12-13 Edmon

Leadership and strategy

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

The Rockefeller Foundation | 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



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:
e Inclusive
e Reflective

Qualitative questions:

To what extent is continual learning and knowledge sharing promoted at all levels

10.1.1 within city?

To what extent is there transparency within policy-making and decision-making by

10.1.2 the city government?

The Rockefeller Foundation | Arup
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Indicator 10.1.: Reference tables

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

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

The city is active within networks and programmes to share knowledge and best
practices between cities with an aim to enhance long-term resilience (e.g., C40,
ACCCRN, 100 Resilient Cities). The city government often supports, and
participates in, events to share best practice knowledge with other relevant
organisations or agencies. There is considerable dialogue to share knowledge
across district, city, regional and national government levels. There are robust
systems in place to ensure that information on hazards and long-term stresses is
shared with all city departments, relevant external agencies, businesses and civic
society. For cities that have experienced disasters and major emergency events,
robust reviews have been undertaken after the event to learn from the recovery
and reconstruction process and identify how similar disasters could be prevented
or mitigated in future. The findings of these reviews have been widely
disseminated across city departments and externally.

Preferred metric

Number of training and knowledge sharing agreements with international
networks

(Arup, 2015)

Supplementary Metrics

Worst Case Scenario (Score = 1)

The city government is not active within any networks or programmes to share
knowledge and best practices between cities. The city government rarely
supports, or participates in, events to share best practice knowledge with other
relevant organisations or agencies. There is little or no sharing of knowledge
across district, city, regional and national government levels. There are no
systems in place to ensure that information on hazards and long-term stresses is
shared with all city departments, relevant external agencies, businesses and civic
society. For cities that have experienced disasters and major emergency events,
very few or no post-event reviews have been undertaken to learn from the
recovery and reconstruction process or to identify how similar disasters could be
prevented or mitigated in future.

Metric Guidance
International knowledge sharing networks allow cities to share best practice and

help each other work towards common objectives. Examples include 100
Resilient Cities and C40.

Research Report Volume 6 Measurement Guide

188



*K310 9y} Sutuunl ST JUSWUIIA0S 9y} Moy 03 Joadsax
ym Aouaredsuer ainsuo 0} 9[qe[reae A[esrqnd oq p[noys Bjep dANISUIS-UON

‘s1oquinu duoydara) pue sassaippe ajealid se yons s[relop [euosiad
Surysiqnd £q syenprarpur jo Aoearid ay) yoeaiq J0 ySiI £)1ndas & asod jou saop
QSBI[aI ST 1 Jey) 109dsaT Q) UT QATISUIS-UOU ST IR} BIBP JUSWUIIA0T AUk SI STy ],

dUEPINL LA

‘PopIeme aIe $)oenu0d YoIym £q ss9001d UOI199[s pauljop

A[1B9[0 B JOU SI I3y} pue s19puo) pue sjoenuod orqnd ysijqnd o) syueuwrarrnbar ou
QIe 219y ], "s}981e) pue S9A102(qO SII JsureSe Surop ST JUSWUIIA0S AI10 Y} MOy IO
juads uaaq sey Asuow orjqnd moy Jurmoys s3as eiep ysiyqnd Jou S0P JUIWUIIA0T
K10 9y, -oriqnd oy woig sysenbar 0) asuodsal ur UOTJBULIOJUT JO INSO[ISIP

0] JYS1I OU ST AISYJ, “JUSWUIIA0S KI10 o) JO sTurpaadoid pue sjuawnoop ‘eyep
$S200® 0} JY31I 9y} Ay jou op suaznr) ‘sue[d pue sarorfod 310 jo juswdo[oaap
Supmp uoneymsuods o1qnd Joj spuswaxmbar 1o sampasold ou are 1Y,

(T = 3102S) OLIBUIIS ISB)) JSIOAN

SOLIRIA Areyuaud[ddng

(10T *dn1y)
J1qerreae Areorqnd
aIe Jey) S19S BIEp Uk UONBIUSWNIOP JUSWUIIAOS IO QANISUIS-UOU JO d5BIUADI]

JLIJIW PILIBJRIJ

‘PapIeme I $)OBIUOD
yorym Aq sso001d uono[es Iea[d B pue s19puo) pue syoenuod orqnd ysiqnd

0] Juowaainbar e s1 219y ], *s39318) puR S9ANI[qO $I1 Jsure3e Jurop SI JUSWUIIA0T
K310 o) moy pue juads us9q sey Asuow oriqnd moy Jurmoys s3es ejep soysijqnd
JuowIuIdA03 K310 9y ], satpoq orqnd Aq uoneorjqnd aanoreold pue orqnd oy

woij sysanbar 0y asuodsar ur UONEWIOJUT JO AINSO[ISIP Y} apn[our aoe[d ur are jey)
SWISIURYOQW Aoudredsuel ], "osnol UO SUONOLIISAI JNOYIIM pue sjeuriof ejep uado ur
‘Iouuew AJowWI) B UT SONIANOE 112y} uo uoneuriojur ysijqnd sarouagde A310 Surpuny
-A[eorqnd 19710 puR JUSWUIIAO0ST AJIO YT, “JUSWUIIA0ST A)10 9y) Jo s3urpaadoxd
PUE SJUAWNOOP ‘BIEP $$2I08 0] JYSILI oY) dABY SUIZNID) "d[qe[reAr A[[edrjqnd apew
QIe suone)nsuod asay) Jo ssurpury oy, ‘sued pue sarorjod £3110 jo Juswrdoorsp
Surmp uorne)nsuod dorqnd 10§ syuewrarmbar pue sampasoid are aray ],

(S = 3100S) OLIBUAIS ISk)) 1S9

SOLI)OW
AneIpuen)

JUIUIIINSBITA]
Jo siseq

SIUDWILIA0S A)1D 9Y) Aq Supjew-uoIsIp pue Sunjeuwr-Adjod urgymm Ludaedsuer) 319Y) SI JUIIXI JeYM O, 7' T°01

189

The Rockefeller Foundation | Arup



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:

To what extent is there effective communication and collaboration between city, state/

10.2.1 regional and national governments?

To what extent is there effective communication and collaboration across city

10.2.2 departments?
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10.2.2: To what extent is there effective communication and collaboration across city departments?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

There are mechanisms in place to ensure effective collaboration and
communication between departments. Staff have no working relationship with
counterparts in other departments are routinely are excluded or omitted from
pertinent information exchange.

Preferred metric

Percentage of major policy / regulatory decisions made within the last year that
were that are the product of cross-departmental government consultation

(Arup, 2015)

Supplementary Metrics

Worst Case Scenario (Score = 1)

There are no mechanisms in place to ensure effective collaboration and
communication between departments. Departments have in place effective means
to coordinate and share relevant information with clear objectives, processes,
roles and responsibilities. Staff demonstrate working relationships with relevant
counterparts, and feel both a willingness to share information from their own
departments and trust that relevant information from other departments is shared
with them.

Metric Guidance

This examines how coordinated city government is across its departments. For
example when a new planning policy is formed is appropriate consultation
undertaken with the environment department, emergency planning, transport and
any other departments affected by this decision?

Research Report Volume 6 Measurement Guide
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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:
o Reflective
e 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?
To what extent does the city government seek participation from key civil society

1032 stakeholders in policy-making and decision-making?

The Rockefeller Foundation | Arup 193



Indicator 10.3.: Reference tables

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

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

There is appropriate consultation with local businesses before projects are
initiated which may affect them. There is an agency or organisation that
represents the views of businesses (e.g. a chamber of commerce) and works to
ensure that the views and activities of the private sector within the city are
represented. There are mechanisms in place to ensure the views and interests of
the private sector are taken into account during city government decision-making
processes.

Preferred metric

Percentage of major projects within the last year which included private sector
consultation

(Arup, 2015)

Supplementary Metrics

Worst Case Scenario (Score = 1)

There are no mechanisms in place to ensure collaboration between the private
sector and stakeholders involved in city decision-making. Decisions are
undertaken without consultation, which may adversely affect local business.

Metric Guidance

All projects with an estimated cost in excess of £500,000 (USD 750,000) shall be
deemed major projects regardless of complexity. Projects less than this shall be
deemed minor unless there is a clear economic focus or the undertaking or
completion of the project is likely to have an impact on the private sector.

(Adapted from http://www.plymouth.gov.uk/pms_define project.doc)
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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:
e Robust
e Reflective

Qualitative questions:

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

1041 planning?
10.4.2 To what extent are there effective early warning centres serving the city?
1043 To what extent does the city assess risk collectively, considering current and future

hazards, local exposure and underlying vulnerability?
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10.4.2: To what extent are there effective early warning centres serving the city?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

An early warning mechanism / arrangements between hazard monitoring agencies
(e.g., weather office, seismology centre) and local emergency responders. Alerts
are based upon timely, accurate information and there is an appropriate and well-
understood system outlining different levels of severity. The mechanism is tested
regularly.

Preferred metric

Percentage of local severe weather warnings issued by national metrological
agency which are received in a timely fashion by city emergency responders

(Adapted from UNISDR, 2008)

Supplementary Metrics

Worst Case Scenario (Score = 1)

There is no early warning mechanism / arrangements between hazard monitoring
agencies (e.g., weather office, seismology centre) and local emergency
responders.

Metric Guidance

This explores how effective the communication is between the national or
regional meteorological offices and local city emergency planning. There should
be a mechanism to ensure that city responders receive weather alerts in sufficient
time to implement emergency plans and warn citizens. There should also be the
opportunity for emergency responders to communicate with meteorological office
representatives in order to ask any questions and obtain more in-depth
information.

e Number of times the city emergency responders have communicated with agencies responsible for scientific monitoring of hazards in the last month (Arup,

2015)

e Percentage of the city's top 5 natural hazards which have specific scientific monitoring and alert mechanisms (Arup, 2015)
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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:

To what extent are there mechanisms in place to ensure government functions

1051 adequately continue during an emergency?
105.2 To what extent does the city have sufficient powers and capability to effectively
e facilitate emergency planning?
10.5.3 To what extent does the city plan for specific emergency scenarios?
To what extent does the city have a platform or mechanism which enables
10.5.4 responders to work effectively and collaboratively to prepare for and manage
emergencies?
1055 To what extent does the city have emergency response centres to process and

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

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

The city (local government and emergency responders) has full powers to
effectively facilitate emergency planning. The city government and other
emergency agencies have sufficient capacity to meet expectations of preserving
life and protecting the local built / natural environment.

Responsibilities for emergency planning are clearly defined and understood. This
includes:
e  Emergency preparation (e.g., scenario planning, warning and informing),
e Emergency response (at the scene and away from the scene)

e Recovery (including critical city infrastructure and short/ long-term
economic and social recovery).

Individual agencies have their own specific strategies and these feed into the
overall multi-agency strategy. Plans are tested (at least) annually and updated
regularly (at least every 2 years), to reflect changes to the city's risk profile and
emergency management best practice.

Preferred metric

Number of times the city's multi-stakeholder emergency management strategy has
been tested in the last 5 years

(Adapted from UNISDR, 2008)

Supplementary Metrics

e Percentage score of the city's last major incident exercise? (Arup, 2015)

Worst Case Scenario (Score =1)

The city has no powers to facilitate effective emergency planning. No strategy
exists with regard to how the local government will manage an emergency
scenario. Arrangements for supporting the general public are not outlined and no
preparatory action is undertaken. The disaster management cycle (mitigation,
preparation, response, recovery) is not followed.

The city has made no attempt to develop an emergency management strategy that
outlines multi-agency roles and responsibilities. There are no multi-agency
emergency plans specific to the city's risk profile.

The city government (and other emergency responders)do not have agency-
specific plans which define roles, requirements and responsibilities during an
emergency

Metric Guidance

Exercises should test roles and responsibilities of different emergency responders
in responding to an incident, as outlined in the city multi-stakeholder emergency
management strategy. Exercises should also examine:

e Alerting and mobilising procedures;

e Facilities and equipment available, and their locations;

e  How additional resources may be obtained, if required;

e Individual staff roles and how to support and protect personnel and the

general public.

Exercises should look to test different high risk hazards the city faces.

e Percentage of population within a 2 mile radius of an appropriately sized, designated rest centre/emergency shelter (Arup, 2015)
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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?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

The city has multi-agency emergency management committees at both
operational and strategic levels. They meet on a regular basis (at least four times
per year). These committees include representation from all key stakeholders and
also from civil society. These committees ensure that local hazard emergency
plans, risk assessments, community awareness activities and emergency exercises
are undertaken in a collaborative fashion.

Preferred metric
Number of times multi-stakeholder emergency responders meet and undertake
joint activities (e.g. exercises, risk assessment, plan reviews) per year

(Arup, 2015)

Supplementary Metrics

Worst Case Scenario (Score = 1)

The city does not have a multi-agency emergency management strategic
committee or a multi-agency emergency management operational committee.
There is no single body with responsibility for developing and operationalizing
city-wide emergency strategies and plans. There is no formal mechanism to bring
together multi-agency emergency stakeholders on a regular basis for planning and
joint scenario exercises.

Metric Guidance

Key emergency responders should meet to undertake joint activities such as risk
assessment, emergency planning, and emergency exercises. This metric examines
how often they convene to undertake these and other joint initiatives.

Research Report Volume 6 Measurement Guide
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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



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:
e Inclusive
e 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?

The Rockefeller Foundation | Arup
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Indicator 11.1.: Reference tables

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

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

The mainstream education system provides free and compulsory primary and
secondary education for all children. Affordable, further education options are
available for young adults (16-18 years old), regardless of ethnicity, gender,
religion or income. There are no gender disparities in educational attainment.
Literacy rates across all population groups is 100 percent.

Preferred metric

Percentage primary education completion rates
(Adapted from World Bank)

Supplementary Metrics

e Percentage female secondary education completion rates (OECD BLI)

Worst Case Scenario (Score = 1)

Primary education is not compulsory. Financial contributions from parents/carers
is required. The education system is largely inaccessible to children from the most
marginalised population groups. There are large gender disparities in educational
attainment within both the primary and secondary education systems. Literacy
rates within some population groups are very low (<60%).

Metric Guidance

e  Average duration of education in which a 5 year old child can expect to enrol during his/her lifetime until the age of 39 (OECD BLI)

e  Student/teacher ratio (ISO 37120)
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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:
e Inclusive
e Resourceful

Qualitative questions:

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

11.2.1

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

To what extent is there an effective and robust alarm system to warn communities of

1".2.3 imminent hazards?
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11.2.2: To what extent are communities adequately prepared for emergency events?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

There is a formal network of trained community level volunteers and groups that
can be engaged in emergency preparation, response and recovery efforts. There
are mechanisms in place to ensure communities and neighbourhoods are
adequately prepared for emergencies. Finance is provided to local community
groups to undertake DRR activities. Regular disaster preparedness drills and
simulations are carried out within the community, including the most vulnerable
and disadvantaged communities, in partnership with the city's emergency
response services. These activities ensure that all citizens can be evacuated and
sufficiently supported in the full range of emergency scenarios that the city may
face.

Preferred metric

Percentage of population that have made a household or a community resilience
plan

(Arup, 2015)

Supplementary Metrics

® Red Cross/Red Crescent volunteers within the city per capita (Arup, 2015)

Worst Case Scenario (Score = 1)

The city is exposed to one or more high risk hazards. AND There are very few
trained volunteers at the community level or groups that can be engaged in
emergency preparation, response and recovery efforts. There are no mechanisms
in place to ensure communities and neighbourhoods are adequately prepared for
emergencies. Insufficient community DRR outreach activities.

Metric Guidance

A household or community resilience plan should outline steps that local people
can take in preparation and response to, and recovery from an emergency. A
sample template is available here:

http://gov.wales/docs/resilience/publications/120601houseemergencyplanen.pdf

e Coverage by type and objective of hazard-specific vulnerability and capacity assessments at the community level. (UNISDR, 2008)
¢ Funding for community DRR as a proportion of overall city budget (Arup, 2015)
® Percentage of population with (last 5 years) first aid or similar certification (EJM Harvard)
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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:

To what extent are there inclusive, integrated and transparent mechanisms for

11.31 communication between the city government and citizens?

Research Report Volume 6 Measurement Guide
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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



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:
e Reflective
e Resourceful

Qualitative questions:

To what extent are existing datasets comprehensive and up-to-date? Does the city

12.1.1 have access to the right data for planning?

12.1.2 To what extent are projections of future trends undertaken?

To what extent do planning policies and key documents seek to address high risks

12.1.3 uncovered by assessments of hazards and long-term change scenarios?
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Indicator 12.1.: Reference tables

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?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

The city planners and policy-makers have ready access to up-to-date (from <5
years) city-level data and analyses of current city needs related to the following:
* Land use

* Housing

* Deprivation

* Health inequalities

* Employment

» Health of environment and ecosystems

« Infrastructure demand and capacity levels (energy, potable water, wastewater,
stormwater, solid waste, ICT, Transportation)

* Hazard risks

Additionally, there are robust systems and procedures in place to ensure the city’s
plans, strategies and policies respond to the most up-to-date data.

Preferred metric

Percentage of census data available for planning
(Arup, 2015)

Supplementary Metrics

Worst Case Scenario (Score = 1)

The city planners and policy-makers have scarce and/or out-dated (>10 years old)
city-level data and analyses of current city needs related to the following:

* Land use

* Housing

* Deprivation

« Health inequalities

* Employment

» Health of environment and ecosystems

« Infrastructure demand and capacity levels (energy, potable water, wastewater,
stormwater, solid waste, ICT)

* Hazard risks

There are no systems and procedures in place to ensure the city’s plans, strategies
and policies respond to the most up-to-date data.

Metric Guidance

This asks how much census level data (e.g. population size, gender etc.) is
available to assist in city planning.
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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?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

The development of all relevant and current planning policies and key planning
documents has occurred with reference to the findings of up to date (<5 years old)
and comprehensive assessments of risks associated with hazards and long-term
change scenarios. There are no residential populations located within areas that
have been assessed as high risk from hazards OR There are small residential
populations located in areas that have been assessed as high risk from hazards and
there are comprehensive plans in place to appropriately re-locate vulnerable
populations to safer areas.

Preferred metric

Percentage of residential dwellings within the city that are situated within high
risk areas (which could be addressed by zonation and relocation?)

(Arup, 2015)

Supplementary Metrics

Worst Case Scenario (Score = 1)

The development of planning policies and key planning documents over the past
10 years has occurred without reference to the findings of up to date (<5 years
old) assessments of risks associated with hazards and long-term change scenarios.
There are large residential populations located within areas that have been
assessed as high risk from hazards and there are no policies or plans in place to
re-locate vulnerable populations to safer areas.

Metric Guidance

This examines the effectiveness of hazard mapping, zonation and zonation
enforcement within the city. It does not include city-wide hazards e.g. if the
whole city is within a seismic zone, but does include properties within high risk
zones which could be mitigated against by appropriate relocation e.g. zones prone
to heavy flooding, storm surges, landslides and sinkholes.

e Percentage of current planning policies and land use/zoning plans that have been developed with reference to a relevant hazard risk assessment (Arup, 2015)
e  Percentage urban development within the city that are situated within high risk areas (Arup, 2015)
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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:
e Reflective
* Integrated

Qualitative questions:

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

1221 transparent?

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

To what extent have (or would) long-term recovery and reconstruction programmes

1223 adopt an inclusive and reflective process?
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Indicator 12.2.: Reference tables

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

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

There are requirements to consult with key stakeholders (including emergency
services and other DRR agencies) and the general public during the development
of key planning strategies and plans. Specific efforts are made to ensure the full
involvement of minority groups and low income households in the consultation
process. The findings of these consultations are made publically available. All
current land use and zoning plans were created following this inclusive process.

Preferred metric

Percentage of current land use and zoning plans that have been subject to a formal
consultation process

(Arup, 2015)

Supplementary metric(s)

Worst Case Scenario (Score = 1)

There are no formal requirements to consult with key stakeholders (including
emergency services and other DRR agencies) and the general public during the
development of key planning strategies and plans. Plans and strategies are always
developed without consultation with key stakeholders and the general public.

Metric Guidance

This metric examines whether there is a consultation process with key
stakeholders before land use is designated or changed within the city
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12.2.3: To what extent have (or would) long-term recovery and reconstruction programmes adopt an inclusive and reflective process?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

There are mechanisms in place to promote an inclusive and reflective process for
long-term recovery and reconstruction. Specific efforts have been made to ensure
the full involvement of minority groups and low income households in the
reconstruction planning process.

Preferred metric

Percentage of current land use and zoning plans that have been subject to a formal
consultation process with minority communities affected by the development

(Arup, 2015)

Supplementary Metrics

Worst Case Scenario (Score = 1)

There are no mechanisms in place to promote an inclusive and reflective process
for long-term recovery and reconstruction. Long-term recovery and
reconstruction has been undertaken largely without involvement from minority
groups and low income households.

Metric Guidance

This metric examines whether land use changes and urban development plans are
an inclusive process, consulting with all affected communities. Comprehensive
consultation ensures that development is not just motivated by economic gain, but
also by the needs of all city residents.

Research Report Volume 6 Measurement Guide
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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:
e Reflective
* Integrated

Qualitative questions:

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?

12.31

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

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

To what extent are development planning strategies and plans updated on a regular

12.3.4 basis, using the latest trend projections?
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Indicator 12.3.: Reference tables

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?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

The city has land use plans based on current data (< 5 years old) that delineate
development zones and these plans:

 Cover the full extent of the city

« Specify appropriate density for different zones

« Protect and enhance ecosystems across the city

« Preserve green spaces for public use

* Encourage use of public transport & active travel modes

The city's land use and zoning plans have been developed to account for predicted
future changes in:

« spatial development

* economic development

 growth projections

* demographic change (e.g., age, health, culture groups)
« employment projections

« hazard exposure and vulnerability

« housing needs

« transportation needs, utilities needs

« informal settlements

« social spaces and services

« essential utility services capacity requirements
* environment and ecosystems

« availability of funding

Preferred metric

Areal size of informal settlements as a percentage of city area (ISO 37120)

Supplementary Metrics
® Green area (hectares) per 100 000 population (ISO 37120)
e Jobs/housing ratio (ISO 37120)

Worst Case Scenario (Score = 1)

The city has no land use plans in place that delineate development zones or the
type of development that is appropriate within different areas of the city.

Metric Guidance

Informal settlements are:

1. Areas where groups of housing units have been constructed on land that the
occupants have no legal claim to, or occupy illegally;

2. Unplanned settlements and areas where housing is not in compliance with
current planning and building regulations (unauthorized housing).
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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?

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

Zoning and planning activities include mechanisms to specifically consider the
needs of businesses today and into the long-term (>15 years). Planning and
zoning activities engage with local business stakeholders to consider business
needs to enhance growth, productivity and competitiveness.

Preferred metric

Amount spent on transport in the last 5 years as percentage of overall city budget
(Arup, 2015)

Supplementary Metrics
Foreign direct investment as a percentage of GDP (World Bank)

Worst Case Scenario (Score = 1)

There are no mechanisms within zoning or planning activities to consider meeting
the needs of businesses.

Metric Guidance

Average spend on transport over 5 years / average total city budget over last 5
years x 100.

Research Report Volume 6 Measurement Guide

228



(G107 ‘dnry) parepdn 3se sem K310 oy} utypim asn ut [[1s ue[d Juowrdo[oAdp JUSLIND JSOP[O Y} AOUIS SIBAA JO JOQUINN

(S10¢ ‘dn1y)
s310dx9 TeoTUYD9) JO JUSUWIAA[OAUT pue Juswage3ua orjqnd jo sAem juarapyIp Surpnpour ‘sseooid Junjew ue(d oY) UO SAUI[IPINS UOTIBI[NSUOD IBI[D JO UASIXT o

SOLIRIA Areyuau[ddng

e[d-A)1o/K510d-SuTuue d/SuTiue[d/JUs)uod /M A0S 9AO -UOYS 1Iq MMM //:dNY
- 219y 9[qe[reAe a1k uojy3Lig Jo K310 9y) 10J sjuawnoop o[dwexy ‘aInjonnseijur
Sunzoddns o) Pm 19739503 papasu juswdo[orap Jo sadA) pue o[eds ‘SUOTIBOO]
peoIq auIpno p[noys J ‘seSua[[eyd aIniny o) puodsar pue ‘sonuiorid eoo] 1w
0] spudur K319 A3y moy ururpno ‘K310 9y 10§ uepd o139)e1)S [[BISAO0 Y} SI SIY],

(10T *dnry)
parepdn sem ueyd £310 oy 90UIS SI1BAA JO JOqUINN

SoLIjIUI
dUBPINL) ILIA JLIPW PALRJRIJ ~ dAnenueng)
-o11qnd [e10uaS oy} pue SIOP[OYYeIS AN YIM UONBINSUOD —
INOUIIM POAOAIP A[[PIUSF QI SAGIALS PUE SUL] “SUSWSSISST 2MnS0dX amsodxa Ajfiqerourna pue suonosfoxd puar A310 Jsoje] 9y JUNOIOE OJUL
Anniquaoua puv suonoafoid puan A1 1saje] 9y JO JUN0E ey pue parepdn Su ‘(ss9[ 10 s1eak () .o Kouanbaiy) oepdn Are[nSar are suejd pue soSorens
K Jo1 are sued pue sa13arens jey) 2Insud 03 90r[d UT SWSTUBYOIW OU I8 I oe I ory J) PP el ep reoI)
rem 1ep FoRIBS 1B ) dov[e ey UL Suruuerd juowdo[oAap Jey) 2Insus 0) doe[d Ul SWSIULBYIIW JSNQOI I8 I ],
“(p1o sIeak ] <) pajep-no are sue[d pue sar3ajens Juruued juawdoroaap o3 : : :
JUSWIAINSBIJA
(T = 9100S) OLIBUIIG ISB)) JSIOA\ (S = 3100S) OLIBUIIG ISE)) IS9g Jo siseq

Jsuondafoad puaay 3sage ay) Sursn ‘siseq 1engaa e uo pajepdn suepd pue sar3ayens suruue(d JuawrdoPAIP I JUIIXI JeYM O, '€ TT

229

The Rockefeller Foundation | Arup



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:
e Robust
e Reflective

Qualitative questions:

To what extent is there a transparent approval process to ensure new development is

1241 appropriate and in accordance with planning policies and strategies?

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

Basis of
Measurement

Quantitative
metrics

Best Case Scenario (Score = 5)

There are formal requirements to consult with city emergency services and
agencies that enforce the implementation of building codes during the planning
approval process. These consultation requirements are actively implemented on a
consistent basis according to clearly defined criteria for when this consultation
should occur.

Preferred metric

Percentage of planning applications submitted to the city during the past 5 years
on which emergency services agencies have been consulted

(Arup, 2015)

Supplementary Metrics

Worst Case Scenario (Score = 1)

There are no formal requirements to consult with city emergency services and/or
agencies that enforce the implementation of building codes during the planning
approval process and this is rarely, if ever, undertaken on an informal basis.

Metric Guidance

Emergency services should be consulted on new city developments to ensure that
developments are structurally safe, considering issues such as fire safety and any
impacts on emergency service access routes.

e Percentage of planning applications submitted to the city during the past 5 years on which agencies that enforce the implementation of building codes have

been consulted (Arup, 2015).
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Al. General Terms

Term

Mechanisms

Plan

Policy / Policies

Programme

Strategy

Stakeholders

Civil Society

Private Sector

Youth

Definition

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

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

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).

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

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

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

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

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

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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A2. Disaster Risk Reduction Terminology

Term

Disaster

Disaster Risk
Management

Disaster Risk
Reduction (DRR)

Emergency

Emergency
Management

Emergency
Response

Exposure

Hazard

Impact

Definition

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)

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.

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)

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)

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.

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).

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)

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.

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.)
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Likelihood

Major incident

Mitigation

Preparedness /
Preparation

Recovery

(City) Resilience

Risk

Shocks

Stresses

Vulnerability

The chance that something will happen (Cambridge, 2015)

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

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.

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

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 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).

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)

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

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

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

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

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

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.

Correct or suitable for a particular time, situation, or purpose
(Longman, 2015)

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).

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).

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).

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

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

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

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

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

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

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, 111

1.3

5.1

6.2

8.1,8.5

8.1,8.2,85

8.2,8.3

8.3

3.1,4.2

6.3,6.4,8.2,
9.1,93

9.3,10.4

5.2,7.3,9.1

7.3

10.5

3.2

2.1

Access / Accessible

Coordination

Crime Prevention
Through
Environmental
Design (CPTED)

Critical

Critical assets

Critical services

Critical infrastructure

Critical utilities

Disadvantaged

Diverse / Diversity

Early Warning
Mechanism / System

Educational
Attainment

Effective

Ecosystem services

Emergency
Responder

Engage

Epidemic

Fair

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

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).

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).

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

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

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

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

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

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

Showing a great deal of variety and having many different
ways of delivery (adapted Oxford Online Dictionary, 2015).

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

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).

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

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

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

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

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).

Free from discrimination, dishonesty, etc.; just; impartial
(Collins Online Dictionary, 2015).
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3.3
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9.1

7.4

10.4
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3.1

71

1.1

53

10.2

2.2

Fiscal Policy /
Management

Free at the point of
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Formal

Forum

Gated communities

Grassroots

Growth Projections

Grid-locked

Hazard Exposure
Assessment
Hazard Profile

Hazard Monitoring

Health risk

High risk

Homeless

Indigent

Initiative

Informal Sector /
Economies

The Rockefeller Foundation | Arup

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

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).

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

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

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).

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

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

(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).

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

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

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

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

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.

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)).

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

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

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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21,54

2.1

1.1

5.2

12.2

22,24

22

10.5

1.1, 11.2

24

2.3,3.2,4.2,
10.3, 11.2,
12.2

1.1

Inclusive

International Labor
Organisation

Informal Settlement

Justice system

Key Stakeholders

Literacy and
Numeracy

Livelihood

Livelihood
cooperatives

Major Incident Plan

Marginalised

Micro-finance

Minority

Multi-person
household

Tries to include many different types of people and treat
them all fairly and equally (Cambridge Online Dictionary,
2015).

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)

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.

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).

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

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).

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

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

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

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

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.

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

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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A group or system of interconnected people or things (Oxford
Online Dictionary, 2015).

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).

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).

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.

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

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

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

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

Financial and other assistance given to people in need
(Collins Online Dictionary, 2015).

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

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

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

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

Consistently good in quality or performance; able to be
trusted (Oxford Online Dictionary, 2015).

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).

Sound with regard to structural safety and secure with regard
to personal safety (Arup, 2015)
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3.2
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42,44,6.2,
9.1

8.3

Safe / Potable Water

Screening

Secured by Design

Security of Tenure

Society

Standard

Sufficient

Surge

Timely

Transient

Transparent /
Transparency

Trustworthy

Volunteer

Vulnerable Persons /
Populations / Groups

Waste Hierarchy

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)

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

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).

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

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

A level of excellence or quality (Collins Online Dictionary,
2015).

As much as is needed for a particular purpose (Longman,
2015).

A sudden large increase, typically a temporary one (Oxford
Online Dictionary, 2015).

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

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

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

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

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).

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.

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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111 Working-age
’ Population
12.2,12.3 Zoning

The Rockefeller Foundation | Arup

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).

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

Inclusive

Reflective

Resourceful

Robust

Redundant

Flexible

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.

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 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.

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 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.

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.

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.
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