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PREFACE

This Standard was prepared by Standards Australia Committee BD-103, Climate Change
Adaptation.

This Standard provides a general and widely applicable approach and framework for
decision-makers in all organizations that play a role in the commission, design, planning,
approval, construction, maintenance, management, operation and decommission of
settlements and infrastructure. The Standard provides guidance on managing climate change
risks and includes implementation plans for suitable and effective adaptation (treatment).

The objectives of this Standard are to—

(a) provide principles and generic guidelines on the identification and management of
risks that settlements and infrastructure face from climate change; and

(b) describe a systematic approach to planning the adaptation of settlements and
infrastructure based on the risk management process.

The scope of this Standard is limited to settlements and infrastructure, and is not intended
for use in other areas, such as public health.

The Standard follows the International Standard, ISO 31000:2009, Risk management—
Principles  and  guidelines  (adopted in  Australia and New Zealand as
AS/NZS ISO 31000:2009), which provides a set of internationally endorsed principles and
guidance on how organizations can integrate decisions about risks and responses into their
existing management and decision-making processes.

It is anticipated that a range of guides will be developed to assist users in applying this
Standard. These guides will provide more specific information and guidance for particular
infrastructure sectors or climate attributes.
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FOREWORD
Addressing climate change

How to deal with climate change in Australia is one of the most fundamental and
far-reaching issues confronting our nation. Industry, commerce, agriculture and our way of
life will be profoundly affected by rising temperatures, changing rainfall patterns, higher
sea levels and the increasing frequency, severity and intensity of extreme events, such as
heat waves, droughts and storms.

Sectors at risk from the effects of climate change include settlements and infrastructure
(buildings, towns and cities), biological systems (threats to vulnerable species, changes to
biodiversity), primary production (threats to food security, varieties and availability), health
and welfare (increasing disease risks), and social stability.

As individuals and organizations grapple with the challenges of operating in a changing
environment, it is clear that taking a pre-emptive approach to adapting to our changing
circumstances is preferable to dealing with the increasingly severe consequences of our
inaction in the future.

While this Standard has a wider relevance, it specifically deals with the impact of climate
change on settlements and infrastructure, which sectors require the longest lead times to
implement fundamental change.

Many of our settlements and much of our infrastructure are potentially vulnerable to the
effects of climate change. Adaptation needs to commence now so that the consequences of
climate change on existing and new structures can be managed. Climate change also offers
some opportunities that will be advantageous and actions can be taken to ensure that these
are realized.

This Standard is of relevance to all individuals and organizations who design, plan,
approve, construct, maintain, operate and decommission settlements and infrastructure.

To maximize the effectiveness of adaptation measures, the Standard should be applied by
those individuals and organizations in coordination and cooperation with one another and
all levels of government. The impacts of climate change will both vary in their nature and
level of risk from one part of the country to another. Recognizing this variation and the
need for tailor-made adaptation solutions, this Standard avoids prescription and advocates a
flexible approach. Adaptation planning should be based on risk management, where each
case is considered in terms of the risks involved and the settlement or infrastructure item’s
particular sensitivity.

The nature and extent of adaptation in each situation will depend on the costs and efforts
involved compared with the benefits of adopting different adaptation strategies. Adaptation
strategies include—

(a) policy and planning approaches to design or approvals;

(b) the modification, relocation or replacement of existing settlements or infrastructure;
and

(c) the alteration of operations or maintenance regimes.

A major challenge for Australian individuals and organizations planning their management
approach to dealing with the impacts of climate change is to build an understanding of how
to adopt and develop strategies to build an appropriate level of resilience to the impacts
they anticipate.

An effective way to do this is to ensure that climate change adaptation is considered as part
of existing management and decision-making processes.
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5 AS 5334—2013

This Standard facilitates the integration of climate change considerations into these
conventional business practices.

The Standard follows the International Standard, ISO 31000:2009, Risk management—
Principles and  guidelines (adopted in  Australia and New Zealand as
AS/NZS ISO 31000:2009), which provides a set of internationally endorsed principles and
guidance on how organizations can integrate decisions about risks and responses into their
existing management and decision-making processes.

Committee BD-103 is aware that climate change adaptation is a relatively new field and
many alternative approaches to the risk management approach either exist or are in the
process of being developed as suitable methodologies for adaptation of settlements and
infrastructure.

The Committee has not undertaken a review of alternative methods to risk management for
climate change adaptation of settlements and infrastructure. Therefore, such alternative
adaptation methodologies should not be disregarded on account of this new Standard, as
they may be appropriate, either on their own or in conjunction with this Standard, for a
particular project or application. The following figure illustrates the approach outlined in
this Standard.

/ Investment
Trigger l«—— Perceived risk
\ Approval requirement
Climate change ISO 31000
adaptation for - ] Risk management -
settlements and Principles and
infrastructure guidelines
Governance Case studies |
Policies
Strategies -
Regulations Climate effects |
Hazard management l\b Resources -
9 Risk assessment / capability, capacity
and
D_ata adaptation plan <\_| Community |
Climate
Assets
Benchmarks Other standards |
Sector handbooks Geographical areas
and guidelines Infrastructure affected

ACTIONS
Organizational
Sectoral
Integrated systems response

APPROACH TO DEVELOPING A CLIMATE CHANGE ADAPTATION PLAN
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Trigger for developing an adaptation plan

An event or occurrence that results in an organization commencing climate change risk
management through adaptation is referred to as a ‘trigger’. Examples of triggers are:

(a) Investment Where an organization is in the process of developing a significant
settlement or infrastructure, as part of the project planning, it would be prudent to
undertake an analysis of the risk (including any financial risk) of climate change
affecting the infrastructure over its expected life. Similarly, when considering
purchasing an already established settlement or infrastructure, an analysis of any
potential risk to the investment should be made. This would also be advisable where a
particular settlement or infrastructure is already owned by the organization. Over the
life and subsequent decommissioning of settlements or infrastructure, climate change
may necessitate additional expenditure or other measures.

(b)  Perceived risk Where an organization or individual perceives that a risk could occur
as a result of climate change. This perception may not relate to the more concrete
need associated with financial investment, but is likely to be more intangible. An
example is where local government may be concerned about projected sea level rises.
Would the council be liable if it approved development in an area not yet impacted by
climate change, but with potential impacts over time? Would costs for maintaining
amenities and local infrastructure be impacted? The federal and state governments
may also act on a perceived risk to the health and wellbeing of its citizens. Perceived
risks often prompt planning policies and other instruments that provide direction to
organizations and individuals.

(¢) Approval requirement Approval for a project may be subject to a requirement to
undertake a risk assessment and develop suitable treatment through an adaptation plan
(and subsequent necessary actions).

It is important to be aware that early adaptation planning within a project or program tends
to yield better adaptation outcomes. Options and choices are usually greater the earlier
adaptation planning is carried out.

Assessment methodology

AS/NZS ISO 31000 is a well-established and universally accepted process for risk
management. It is used in this Standard to guide organizations in developing effective
climate change adaptation plans. It advocates that these risks should be managed in an
integrated way, supported by a framework that—

(a) sets policy;

(b) demonstrates commitment;

(c) provides resources;

(d) allocates responsibility; and

(e) pursues continuous improvement.

The alignment with the well-recognized risk management Standard allows organizations
that are already familiar with, or using, AS/NZS ISO 31000 to easily integrate this climate
change adaptation Standard into their management processes.

Climate change risks should also be considered within the context of other risks that may
affect the organization within a similar timeframe, as multiple risks may combine and result
in a more severe risk. For example, organizations responsible for water supply are affected
both by population growth, which increases water demand, and declining rainfall, which
decreases water availability. The two factors together multiply the risk.
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It is important for organizations that have gone through the risk assessment process and
developed adaptation plans to ensure that these plans are implemented in a reasonable time
frame. Plans must lead to quantifiable actions. Senior management should allocate
responsibility within the organization, establish appropriate reporting lines, and provide
adequate resources.

Information and data use and availability

Within this Standard there are a number of clearly defined steps to be taken. Many of these
steps require the user to consult, integrate, or otherwise be aware of external policies,
information, plans, data and guides. It is the responsibility of those undertaking the
assessment to make sure they have consulted the appropriate documents.

One of the key concerns of users of this Standard is the availability of information about
likely future climate. While climate models continue to improve, some uncertainty about
future climate is inevitable and decisions must be made on the basis of the best available
information.

Uncertainty is part of the intrinsic nature of complex systems. As the quality, quantity and
communication of climate change information improves over time, the knowledge gap is
expected to reduce. However, filling the knowledge gap will not remove all uncertainties
when dealing with climate change information and data. It is likely that significant levels of
uncertainty with regards to climate change projections will remain and adaptation planning
processes will have to be flexible enough to cope with these. The lack of incontrovertible
data should not be considered as a reason not to implement climate change adaptation
measures.

Adaptation plans should be reviewed on a regular basis to take new data into account.
Adaptation plans should be seen as ‘living documents’ that are updated and modified to
take changing circumstances into account.

There are as yet no recognized central sources of climate change data, and this Standard
cannot specify data sources. It will be up to individuals and organizations to locate and use
the best available data. Research results published in refereed scientific journals can be a
source of reliable data; however, these can often be application-specific and not necessarily
suitable for general use. Care should be taken when using results from refereed journals for
other applications and studies since the specificity of location, time and resolution as well
as models that are calibrated differently in such reports may be very different from the
application under consideration.

Information, and specific data, used in climate change adaptation studies should be current,
authoritative and credible. Sources should be cited.

Summaries, critical reviews of available data, and compilations of data such as maps and
charts are extremely important, particularly if they come from a credible and reliable
source. These sources can be government agencies, research institutions, universities, and
private institutions.
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STANDARDS AUSTRALIA

Australian Standard

Climate change adaptation for settlements and infrastructure—A risk
based approach

1 SCOPE

This Standard provides principles and generic guidelines on the management of the risks
that settlements and infrastructure face from the consequences of climate change. In
particular, it describes a systematic approach to planning the adaptation of settlements and
infrastructure based on the risk management process given in AS/NZS ISO 31000:2009.

This Standard is relevant to individuals and organizations concerned with all phases in the
lifecycle of settlements or infrastructure that will be affected by climate change. These
phases may involve—

(a) policy and planning;

(b) creation or acquisition;

(c¢) utilization and maintenance; and
(d) renewal and disposal.

Both beneficial and detrimental consequences can arise from climate change.

2 APPLICATION
This Standard is not intended for the purpose of certification.
This Standard should be applied throughout the life of settlements and infrastructure.

This Standard applies to settlement planning processes as highlighted in Figure 1 and to
infrastructure sectors as given in Table 1 and the climate change variables in Table 2.

This Standard is intended for use, as appropriate, by organizations to inform all decisions
concerning the commissioning, design, planning, approval, construction, maintenance,
operation and decommissioning of settlements and infrastructure.
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To better understand future climates and adaptation
responses for urban strategies, long term investment
and development delivery

To assess impacts of future climates and adaptation
reponses through approval process

To inform adaptation of existing development

FIGURE 1 LAND USE PLANNING APPLICATION OF THIS STANDARD
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TABLE 1
SETTLEMENTS AND INFRASTRUCTURE SECTORS
Sector Component (indicative) Notes
Places Cities
Towns
Villages
Hamlets
Buildings Residential All housing types including mixed use centres, multiple
dwellings and public and community housing such as
boarding houses
Commercial Includes all facilities that facilitate professional services,
banking, administration centres, call centres, resorts, etc.
Industrial Includes processing, manufacturing and warehousing
Recreational Includes major event facilities
Retail Includes shopping malls, bulky goods centres and mixed
use centres
Public Includes schools, hospitals, universities and courts
Historic Heritage listed and state significant
Tourism Public and private facilities
g Energy Electricity generation
o
& Electricity transmission and
5] distribution
E
5 Oil and gas storage,
s transmission and distribution
c
IS ..
§ Liquid fuels storage and
= distribution
o
< Water Water storage Includes dams and header tanks
(&)
é Water supply and distribution Includes pipes and pumps
3
; Sewerage Includes pipes, pumps and sewerage treatment plants
Q
% Irrigation Includes pipes and pumps
é Drainage Includes pipes and pumps, open drains such as swales,
0 concrete formed structures, bio-filtration systems and
S other water sensitive urban design elements
c
3 Green Public open space and private Includes regional, district and local parks, streetscapes,
9 infrastructure domain landscapes trees and gardens, private open space
c
g Ejsle;use 4.20) Natural landscape systems Includes conserved systems such as river corridors, urban
E ’ National Parks and State Forests, vegetation and habitat
% reserves, foreshores and cliffs
g
> Cultural landscapes Includes urban public lands such as botanic gardens,
o archaeological (indigenous and settlement) sites and
& monuments
>
% Urban agriculture Includes community gardens, urban farms for food
T production and/or commercial plant production
<
Z
o
=
>
e}
e}
(9]
9]
%)
(0]
(8]
Q
<
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TABLE 1 (continued)
Sector Component (indicative) Notes
Transport Roads Includes all gazetted roads, sealed or unsealed, formed and
unformed
Tunnels All transport tunnels
Bridges All transport bridges
Rail Includes railway stations, fixed structures and rolling stock
Airports
Ports Incudes jetties, wharves, sea walls, navigational aids
Pedestrian and cycle Includes footpaths and cycle ways
Communication | Fixed line Includes all overhead lines
Underground
Transmission facilities Includes data, radio, TV and phone systems
ICT Critical systems and data
Resource Mining, oil and gas extraction
development Forestry
Fisheries Includes aquaculture
s TABLE 2
[0
g CLIMATE CHANGE VARIABLES
g
o . .
s Element Cllmate‘chz.lng(‘a variables Notes
3 (indicative)
Q
g Sea Sea level rise Coastal processes including erosion and accretion
]
3 Storm surge and storm tide
3
‘; Surface temperature
(&)
93 Currents and waves Includes strength and direction, wave height and period
§ Atmospheric salt Salt spray
c
g Rainfall Average annual rainfall Long term changes
3
é Extreme rainfall events Includes frequency and intensity, leads to changes in
o the intensity and frequency of flooding and to
§ landslides and erosion, and to intensity of electrical
c storms
3
2 Drought Changes to frequency, intensity and duration
E Temperature Average annual temperature | Long term changes
% Extreme temperature events | Include changes to maximum and minimum events, and
E_S duration (e.g. increased intensity and duration of
-
> heatwaves)
g Wind Gales and extreme wind Winds in excess of 8 on the Beaufort scale
w events
>
% Storms Includes snow, hail, dust
T
2 Cyclones Includes the terms typhoon and hurricane
Z
g Prevailing wind direction
z Relative humidity | Average annual Long term changes
e}
% (continued)
(0]
(8]
<
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TABLE

12

2 (continued)

Element

Climate change variables
(indicative)

Notes

Soil

Moisture

Saltwater intrusion

Salinity

Runoff

Ground stability

Groundwater level

pH

Soil

Fresh water

Marine and estuarine

Bush fire risk

Fire danger index

Fog

Intensity, frequency and
duration

Solar radiation

Total amount of energy from the sun, measured in watts
per square metre. It includes both direct and diffuse

(reflected) radiation

Temperature

Cloud cover

Snow Snow cover and snow line

Hail Hail size and location

Lightning Frequency and location of
strikes

Evapotranspiration | Evaporation rates

AS/NZS ISO
31000

4.1 Adaptation
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3 REFERENCED DOCUMENT

The following document is referred to in this Standard:

Risk management—Principles and guidelines

Bibliographic citations are listed after the Appendices.

For the purposes of this Standard, the following terms and definitions apply.

www.stan

Changes made in response to the likely threats and opportunities arising from climate
variability and climate change.

NOTE: Adaptation can be spontaneous or planned, and can be carried out in response to or in
anticipation of changes in climatic conditions.
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4.2 Adaptive capacity

Ability of a system to respond to climate change to moderate potential damages, to take
advantage of opportunities, or to cope with the consequences.

NOTES:

1  Adaptive capacity can be an inherent property or it could have been developed as a result of
established policy, planning or design decisions.

2 Adaptive capacity reflects existing controls including contingency plans and their
effectiveness.
[Adapted from IPCC, Third Assessment Report 2001]
4.3 Asset(s)

Something that has potential or actual value to an organization.
NOTES:

1 Value can be tangible or intangible, financial or non-financial; examples of assets include
financial assets, human resource assets, physical assets, and organization reputation.

2 Value includes consideration of risks and liabilities, and can be positive or negative at
different stages of the asset’s life.

3 For most organizations, physical assets usually refer to equipment, inventory and properties
owned by the organization. Physical assets are the opposite of intangible assets, which are
non-physical assets such as leases, brands, intellectual property rights, reputation or
agreements.

4.4 Climate

Average weather based on the statistical description in terms of the mean and variability of
relevant quantities, such as temperature, precipitation and wind, over an extended period of
time.

NOTES:

1 The classical period for averaging these variables as defined by the World Meteorological
Organization is 30 years.

2 Synthesis here implies more than simple averaging. Various methods are used to represent
climate, e.g. both average and extreme values, frequencies of values within stated ranges,
frequencies of weather types with associated values of elements.

3 The main climatic elements are precipitation, temperature, humidity, sunshine, wind velocity,
and such phenomena as fog, frost, thunder, gale; cloudiness, grass minimum temperature, and
soil temperature at various depths may also be included.

4 Climatic data are usually expressed in terms of an individual calendar month or season and
are determined over a period (usually about 30 years) long enough to ensure that
representative values for the month or season are obtained.

4.5 Climate change

A statistically significant variation in either the mean state of the climate or in its
variability, persisting for an extended period (typically decades or longer).

4.6 Climate scenario

Coherent, plausible description of a possible future state of the climate.

NOTE: A climate scenario should not be viewed as a projection of the future climate. Rather, it
provides a means of understanding the potential impacts of climate change, and identifying the
potential threats and opportunities to an organization created by an uncertain future climate.

4.7 Climate change scenario

Difference between a climate scenario and the current climate.
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4.8 Co-benefit

An additional benefit from an action that is undertaken to achieve a particular purpose that
is not directly related to that purpose.

4.9 Communication and consultation

Continual and iterative processes that an organization conducts to provide, share or obtain
information and to engage in dialogue with stakeholders and others regarding the
management of risk.

NOTES:

1 The information can relate to the existence, nature, form, likelihood, severity, evaluation,
acceptability, treatment or other aspects of the management of risk.

2 Consultation is a two-way process of informed communication between an organization and
its stakeholders or others on an issue prior to making a decision or determining a direction on
a particular issue. Consultation is—

(a) aprocess which impacts on a decision through influence rather than power; and

(b) an input to decision making, not joint decision making.
[ISO Guide 73:2009, Definition 3.2.1]
4.10 Consequence

Outcome of an event affecting objectives.
NOTES:
1 An event can lead to a range of consequences.

2 A consequence can be certain or uncertain and can have positive or negative effects on
objectives.

3 Consequences can be expressed qualitatively or quantitatively.

4 Initial consequences can escalate through knock-on effects.
[ISO Guide 73:2009, Definition 3.6.1.3]
4.11 Contingency plan
Any plan of action that allows an organization to respond to events should they occur.

NOTES:

1 This includes all plans that deal with stabilization, continuity of critical business functions
and recovery.

2  Some types of contingency plans may have been described by terms such as ‘business
continuity plan’ and ‘disaster recovery plan’.

[AS/NZS 5050:2010, Definition 1.3.8]
4.12 Contingent capability

Supplementary resources provided specifically to enable an organization to respond to
events should they occur.

NOTE: May be required to make a contingency plan viable.
[AS/NZS 5050:2010, Definition 1.3.9]
4.13 Control
Measure that is modifying risk.

NOTES:

1 Controls include any process, policy, device, practice, or other actions which modify risk.

2 Controls may not always exert the intended or assumed modifying effect.

[ISO Guide 73:2009, Definition 3.8.1.1]
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4.14 Event

Occurrence or change of a particular set of circumstances.
NOTES:
1 An event can be one or more occurrences, and can have several causes.
2 An event can consist of something not happening.
3 An event can sometimes be referred to as an ‘incident’ or ‘accident’.
4

An event without consequences can also be referred to as a ‘near miss’, ‘incident’, ‘near hit’
or ‘close call’.

[ISO Guide 73:2009, Definition 3.5.1.3]
4.15 Establishing the context

Defining the external and internal parameters to be taken into account when managing risk,
and setting the scope and risk criteria for the risk management policy.

[ISO Guide 73:2009, Definition 3.3.1]
4.16 External context

External environment in which the organization seeks to achieve its objectives.
NOTE: External context can include—

(a) the cultural, social, political, legal, regulatory, financial, technological, economic, natural
and competitive environment, whether international, national, regional or local;

(b) key drivers and trends having impact on the objectives of the organization; and

(c) relationships with, and perceptions and values of, external stakeholders.
[ISO Guide 73:2009, Definition 3.3.1.1]
4.17 Extreme weather event

Weather phenomena that are at the extremes of the historical distribution, including
especially severe or unseasonal weather.

4.18 Impact

A threat or an opportunity that may arise as a result of either the weather or climate change
both in the short and long term, and represents the fact that the issue is one that is
constantly evolving.

4.19 Infrastructure

Assets and systems of assets that support our society.
NOTE: This includes buildings, open space systems, public domain areas and associated
landscape infrastructure, and transport, water, power and communications assets.
4.20 Green infrastructure
The network of natural and built landscape assets, including green spaces and water systems
within and between settlements.
NOTE: Individual components of this environmental network, such as gardens, parks, recreation
areas, highway verges and waterways, are sometimes referred to as ‘green infrastructure assets’.

4.21 Internal context

Internal environment in which the organization seeks to achieve its objectives.
NOTE: Internal context can include—
(a) governance, organizational structure, roles and accountabilities;
(b) policies, objectives, and the strategies that are in place to achieve them;

(c) the capabilities, understood in terms of resources and knowledge (e.g. capital, time, people,
processes, systems and technologies);

(d) perceptions and values of internal stakeholders; Documents
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(e) information systems, information flows and decision-making processes (both formal and
informal);

(f) relationships with and perceptions and values of internal stakeholders;
(g) the organization’s culture;
(h) standards, guidelines and models adopted by the organization; and

(i) form and extent of contractual relationships.
[ISO Guide 73:2009, Definition 3.3.1.2]
4.22 Level of risk

Magnitude of a risk or combination of risks, expressed in terms of the combination of
consequences and their likelihood.

[ISO Guide 73:2009, Definition 3.6.1.8]
4.23 Life cycle
Time interval that commences with the identification of the need for an asset and terminates
with the decommissioning of the asset or any associated liabilities.
NOTE: The principal stages of an asset’s life cycle can include—define policy and plan,
create/acquire, utilize, maintain and renew/dispose.

4.24 Likelihood

Chance of something happening.
NOTES:

1 In risk management terminology, the word ‘likelihood’ is used to refer to the chance of
something happening, whether defined, measured or determined objectively or subjectively,
qualitatively or quantitatively, and described using general terms or mathematically (such as a
probability or a frequency over a given time period).

2 The term °‘likelihood’ does not have a direct equivalent in some languages; instead, the
equivalent of the term ‘probability’ is often used. However, ‘probability’ is often narrowly
interpreted as a mathematical term. Therefore, in risk management terminology, ‘likelihood’
is used with the intent that it should have the same broad interpretation as the term
‘probability’ has in many languages other than English.

[ISO Guide 73:2009, Definition 3.6.1.1]
4.25 Mitigation

Reducing causes of climate change.

NOTE: In most cases this would mean reducing the levels of carbon dioxide but may also apply
to other factors such as methane.

4.26 Monitoring

Continual checking, supervising, critically observing or determining the status in order to
identify change from the performance level required or expected.

NOTE: Monitoring can be applied to a risk management framework, risk management process,
risk or control.

[ISO Guide 73:2009, Definition 3.8.2.1]
4.27 Organization

Group of people and facilities with an arrangement of responsibilities, authorities and
relationships.

Example:

Company, corporation, firm, enterprise, institution, charity, sole trader, association, or parts
or combination thereof.
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NOTES:

1 The arrangement is generally orderly.

2 An organization can be public or private.
[ISO 9000:2005, Definition 3.3.1]
4.28 Residual risk

Risk remaining after risk treatment.
NOTES:
1 Residual risk can contain unidentified risk.

2 Residual risk can also be known as ‘retained risk’.
[ISO Guide 73:2009, Definition 3.8.1.6]
4.29 Resilience
Adaptive capacity of an organization in a complex and changing environment.
[ISO Guide 73:2009, Definition 3.8.1.7]
4.30 Review
Activity undertaken to determine the suitability, adequacy and effectiveness of the subject

matter to achieve established objectives.
NOTE: Review can be applied to a risk management framework, risk management process, risk or
control.

[ISO Guide 73:2009, Definition 3.8.2.2]

4.31 Risk

Effect of uncertainty on objectives.
NOTES:
1  An effect is a deviation from the expected—positive or negative.

2 Objectives can have different aspects (such as financial, health and safety, and environmental
goals) and can apply at different levels (such as strategic, organization-wide, project, product
and process).

3 Risk is often characterized by reference to potential events and consequences, or a
combination of these.

4 Risk can be expressed in terms of a combination of the consequences of an event (including
changes in circumstances) and the associated likelihood of occurrence.

5 Uncertainty is the state, even partial, of deficiency of information related to, understanding or
knowledge of an event, its consequence, or likelihood.

[ISO Guide 73:2009, Definition 1.1]
4.32 Risk analysis

Process to comprehend the nature of risk and to determine the level of risk.
NOTES:
1 Risk analysis provides the basis for risk evaluation and decisions about risk treatment.

2 Risk analysis includes risk estimation.
[ISO Guide 73:2009, Definition 3.6.1]
4.33 Risk assessment
Overall process of risk identification, risk analysis and risk evaluation.

[ISO Guide 73:2009, Definition 3.4.1]
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