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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The preecedures—tsed—to—developth ment-and-these—ntendedfor—its—further-maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria‘needed for the
different types of ISO documents should be noted. This document was drafted in acéordapce with the
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documéntmay be the subject of
patent rights. ISO shall not be held responsible for identifying any or all suelf patent righfs. Details of
any patent rights identified during the development of the document willbe in the Introdu¢tion and/or
on tHe ISO list of patent declarations received (see www.iso.org/patents);

Any trade name used in this document is information given for the'éonvenience of users gnd does not
consfitute an endorsement.

For an explanation of the voluntary nature of standards; the meaning of ISO specifi¢ terms and
exprgssions related to conformity assessment, as well ‘as’information about 1SO’s adhefence to the
World Trade Organization (WTO) principles in the Techniical Barriers to Trade (TBT) see the following
URL{www.iso.org/iso/foreword.html.

This| document was prepared by Technical \€emmittee 1SO/TC 207, Environmental management,
Subcpmmittee SC 7, Greenhouse gas management and related activities.

This|document is the generic standard fer,adaptation to climate change.

Any feedback or questions on this document should be directed to the user’s national standprds body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Climate change is impacting organizations in various ways and will continue to do so for decades
to come, owing to greenhouse gases emitted since the start of the Industrial Revolution. The extent
of future climate change will depend on the effectiveness of efforts to limit further emissions of
greenhouse gases and to manage other factors that impact radiative forcing. Therefore, climate change
adaptation is required to reduce the threats and maximize the opportunities presented to organizations
of all kinds by a changing climate.

In November 2016, the Parls Agreement came lnto force to llmlt global temperature rlse and it
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15, helps to drive global efforts towards actions that will reduce greenhouse\gas emis
1ild climate resilience.

hge impacts can be direct or indirect and can take various forms stich as physical, s
blitical, regulatory or reputational, and as such climate changé7adaptation has a
This document will enable organizations to prioritize and deyélop effective, efficien
hdaptation tailored to the specific climate change challenges they face. Its main purpg
provide organizations with a consistent, structured and pragmatic approach to pr¢
the harm that climate change could cause and also to<take advantage of opportun
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ion of this document is intended to be performed alongside other organizational prior
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The purposety Torrtimear Tature of this document's—approach attows orgamnizations toadopt its
structure no matter what stage they are at in climate change adaptation, from those just starting out
to those already engaged in adaptation to those choosing to lead the way. Organizations might find
themselves moving back and forth between multiple elements, depending upon the challenges they face
and the lessons they learn from delivery experience. The structure is however logical, iterative and
designed to be applied into the future. The structure covers:

— pre-planning;
assessing impacts including opportunities;
adaptation planning;

implementation;
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— monitoring and evaluation;

— reporting and communication.

In this document, the following verbal forms are used:

— “shall” indicates a requirement;
— “should” indicates a recommendation;

— “may” indicates a permission;

ISO 14090:2019(E)
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INTERNATIONAL STANDARD ISO 14090:2019(E)

Adaptation to climate change — Principles, requirements
and guidelines

1 Scope

This document specifies principles, requirements and guidelines for adaptation to climate change.
This [rctudesthe fmtegration of adaptatiom withim or across OrganiZations, unmderstamding jmpacts and
unceftainties and how these can be used to inform decisions.

This|[document is applicable to any organization, regardless of size, type and nature, e:g. logal, regional,
interjnational, business units, conglomerates, industrial sectors, natural resourcejnanagenient units.

This|document can support the development of sector-, aspect- or element-specific clihate change
adapfation standards.
2 Normative references

Therk are no normative references in this document.

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
ISO gnd IEC maintain terminological databases-for use in standardization at the following dddresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http:)//www.electropedia.org

3.1
adaptation to climate change

climgte change adaptation

process of adjustment tg-aetual or expected climate (3.4) and its effects

Note [l to entry: In humtan’systems, adaptation seeks to moderate or avoid harm or exploit beneficial gpportunities.

Note [2 to entry: [irsome natural systems, human intervention can facilitate adjustment to expectedl climate and
its effects.

[SOURCE:; Adapted from IPCC, 2014]

3.2
adaptive capacity

ability of systems, institutions, humans, and other organisms to adjust to potential damage, to take
advantage of opportunities, or to respond to consequences

[SOURCE: Adapted from IPCC, 2014]

3.3

adaptive management

process of iteratively planning, implementing and modifying strategies for managing resources in the
face of uncertainty and change

Note 1 to entry: Adaptive management involves adjusting approaches in response to observations of their effects
and changes in the system brought on by resulting feedback effects and other variables.

© IS0 2019 - All rights reserved 1
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[SOURCE: IPCC, 2014]

3.4
climate

statistical description of weather in terms of the mean and variability of relevant quantities over a
period of time ranging from months to thousands or millions of years

Note 1 to entry: The classical period for averaging these variables is 30 years, as defined by the World

Meteorologic

al Organization.

Note 2 to entry: The relevant quantities are most often near-surface variables such as temperature, precipitation

and wind.

[SOURCE: A

3.5
climate chd
change in cl

Note 1 to ent
variability).

Note 2 to enf
forcings such
composition

[SOURCE: A

3.6
exposure
presence of
infrastructy

Note 1 to ent
[SOURCE: A

3.7
hazard
potential so

Note 1 to en
as damage a
resources.

Note 2 to ent
physical imp

Note 3 to ent

lapted from [PCC, 2014]

nge
mate (3.4) that persists for an extended period, typically decades or longer

as modulations of the solar cycles, volcanic eruptions, and persistent anthropogenic changes
bf the atmosphere or in land use.

lapted from IPCC, 2014]

people, livelihoods, species or ecosystems,“environmental functions, services, resoy
re, or economic, social or cultural assets.in'places and settings that could be affected

"y: Exposure can change over time, for example as a result of land use change.

lapted from IPCC, 2014]

irce of harm

ry: The potential-for harm can be in terms of loss of life, injury or other health impacts, as
nd loss to propé€rty; infrastructure, livelihoods, service provision, ecosystems and environnmj
ry: In this.document, the term usually refers to climate-related physical events or trends or

hCts.

"y Hazard comprises slow-onset developments (e.g. rising temperatures over the long term) a

'y: Climate change can be identified by such means as statistical tests (e.g{ on changes in the fnean,

ry: Climate change might be due to natural processes, internal te the climate system, or external

n the

rces,

well
ental

their

5 well

as rapidly developing climatic extremes (e.g. a heatwave or a [andslide) or increased variability.

[SOURCE: ISO/IEC Guide 51:2014, 3.2, modified — Notes 1 and 2 to entry have been added to reflect the
definition of "hazard" in IPCC, 2014: Annex II: Glossary. Note 3 to entry has been added.]

© ISO 2019 - All rights reserved
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3.8
impact
effect on natural and human systems

Note 1 to entry: In the context of climate change (3.5), the term "impact" is used primarily to refer to the effects on
natural and human systems of extreme weather and climate events and of climate change. Impacts generally refer
to effects on lives, livelihoods, health, ecosystems, economies, societies, cultures, services and infrastructure due
to the interaction of climate change or hazardous climate events occurring within a specific time period and the
vulnerability (3.15) of an exposed society or system. Impacts are also referred to as consequences and outcomes.
The impacts of climate change on geophysical systems, including floods, droughts and sea level rise, are a subset
of impacts called "physical impacts".

[SOURCE: Adapted from IPCC, 2014]

3.9
indi¢ator
quarftitative, qualitative or binary variable that can be measured or described,if/résponse|to a defined
critefion

[SOURCE: ISO 13065:2015, 3.27]

3.10
interested party
person or organization (3.11) that can affect, be affected by, or pernceive itself to be affected by a decision
or adtivity

EXANPLE Customers, communities, suppliers, regulators, non-governmental organizatior}s, investors,
emplpyees and academia.

Note [l to entry: To “perceive itself to be affected” means'the perception has been made known to the prganization.
[SOURCE: ISO 14001:2015, 3.1.6, modified —academia" has been added to the example.]

3.11
organization
person or group of people that has its'own functions with responsibilities, authorities and reelationships
to achieve its objectives

Note |l to entry: The concept of grganization includes, but is not limited to sole-trader, company, corpjpration, firm,
enterjprise, authority, partnérship, charity or institution, or part or combination thereof, whether [incorporated
or nof, public or private.

[SOURCE: ISO 14001:2015, 3.1.4]

3.12
risk
effect of uncertainty

Note L te’entry: An effectis a deviation from the expected It can he positive negative ar hoth An efffect can arise
as aresult of a response, or failure to respond, to an opportunity or to a threat related to objectives.

Note 2 to entry: Uncertainty is the state, even partial, of deficiency of information related to, understanding or
knowledge of, an event, its consequence, or likelihood.

[SOURCE: ISO 14001:2015, 3.2.10, modified — Note 1 to entry has been modified. Notes 3 and 4 to entry
have been deleted.]

© IS0 2019 - All rights reserved 3
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ity

state of the global system, including environmental, social and economic aspects, in which the needs
of the present are met without compromising the ability of future generations to meet their own needs

Note 1 to entry: The environmental, social and economic aspects interact, are interdependent and are often
referred to as the three dimensions of sustainability.

Note 2 to entry: Sustainability is the goal of sustainable development.

[SOURCE: IS

O Guide 82:2014, 3.1]

3.14
transform3
change in th

[SOURCE: A

3.15
vulnerabili
propensity

Note 1 to e
susceptibility

[SOURCE: A

4 Princi

4.1 Gene

The princip
and are the
specific reqy

be made in yinanticipated situations. Thetprinciples are not requirements.

4.2 Chan

When adapf
change at 4
or reactive
incremental

4.3 Flexil

tion
e fundamental attributes of natural and human systems

lapted from [PCC, 2014]

y
r predisposition to be adversely affected

htry: Vulnerability encompasses a variety of concepts and elements including sensitivi
r to harm and lack of capacity to cope and adapt.

lapted from [PCC, 2014]

ples

ral

es described in this clause are fundamental to the process of climate change adapt
basis for the requirements described in Clauses 5 to 10. This document does not pr¢
hirements for all situations and these principles provide guidance for decisions that ne

pe-oriented perspective

ing to climate change, an organization prepares, supports and facilitates organizat]
Il relevant leyels/ Change may be proactive in anticipation of changing circumstg
in responseltovconditions that have altered. The magnitude of change can range
involving minor adjustments, through to transformation.

pility

Ly or

htion
vide
ed to

ional
nces
from

The organiz

Ation—continuallr raviavuie racnrande and A dantc £0 vy e Al T faaabingy A
e
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and solutions as they emerge. It uses continual learning and adaptive management processes, adopting

an iterative

approach to improve understanding, decision-making and implementation processes.

4.4 Mainstreaming and embedding

Climate change adaptation is most effective when it is integrated into the organization’s processes
(such as policies, plans, procedures and implementation).

4.5 Robu

stness

The organization uses appropriate methodological approaches and information sources that are
relevant and lead to robust decision-making and climate change adaptation actions. Information about
uncertainties is recognized as a valuable contribution to decision-making.

4
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Subsidiarity

The organization empowers delivery of climate change adaptation at the level, scale and degree of
competence that will have the greatest effectiveness depending on the adaptation issue at hand.

4.7

Sustainability

Climate change adaptation takes into account economic, social and environmental issues equitably, and
balances the needs of present and future generations.

4.8

Qynnrgy between adapfafinn and mitication of climate change
(=) (=]

Climpte change adaptation is undertaken keeping in view the objective of minimizing€lim4

4.9

Systems thinking

Climate change adaptation processes include an understanding of cross-cutting (systemic)
orgahization by examining internal and external interdependencies and {inkages, for exan
cause¢ and effect relationships.

NOTE1 Examples of interdependencies and linkages include supply ‘ehains, market forces, o
units| functions and physical boundaries, and the enabling environment\(see Annex A).

NOTH 2  Systems thinking can be used to understand the conseéquences of risk being transferred

4.1(Q Transparency

Repdrts and communications on the climate change adaptation are based on an open, und

and

4.1
The

dppropriate presentation of information for interested parties.

]l Accountability

rganization acknowledges and assumes responsibility for its climate change adaptatid

apprppriate scrutiny and also accepts a duty to respond to this scrutiny.

5

Pre-planning

Pre-planning is a préeess that prepares the organization to implement Clauses 6 to 10.
is relevant when ah drganization initiates climate change adaptation as well as when an
reasgesses or revises its climate change adaptation.

Pre-planningsinvolves assessing, and where necessary establishing, the capability of the
to urldeptake Clauses 6 to 10 as well as identifying interested parties and how it engages w

NOTI Pranlanning can Aleabhn raforrad +
I T C-prat gt oSO o e T ere T ea

te change.

ssues of the
ple through

rganizational

erstandable

n. It accepts

The process
rganization

rganization
th them.

o3 cc
too5t

P

An organization shall assess its capability to undertake Clauses 6 to 10 by:

determining the leadership and broader governance required for the climate change adaptation

process of the organization;

identifying the human resources required including those of any project team(s) involved;

determining roles and responsibilities;

identifying the need for financial resources;

identifying the required levels of expertise and knowledge, as well as information and data sources;

identifying the moments when the organization makes strategic decisions.

© IS0 2019 - All rights reserved
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The organization shall:

— document the results of its assessment, including a description of any capability gaps;
— establish a work programme that addresses these gaps;

— commit the human and financial resources to undertake this work programme;

— identify relevant interested parties;

— develop a plan to engage with relevant interested parties sufficient to understand their needs and
expectations with respect to climate change adaptation.

Consultatiop with interested parties can also facilitate knowledge sharing about climate ‘€hange
adaptation 3s well as participation in the climate change adaptation process.

Interested parties can include:

— other unpits within the organization;
— suppliefs;
— businesges involved in the sale, distribution or delivery of the organization’s products and services;
— sharehdlders;

— financidl institutions;

— technicjl institutions;

— customers and consumers;

— regulatory authorities;

— local, regional or national government organijzations;
— non-govyernmental organizations;

— local communities;

— employges;

— unions.

6 Assessing climate change impacts including opportunities

6.1 General

sloas loll 1 e PN .y 1 : sl ] : rod L L
The organlzatioir—san asSeSsS oW Itsactivities;, proauctsana  Servicesmignt ocmpactea oy it mate

change.
The assessment shall be made by competent persons or organizations, either internal or external.

The assessment shall include slow onset impacts (chronic) as well as sudden impacts due to extreme
events (acute).

Climate change impacts shall be assessed comprehensively, covering cross-cutting (systemic) issues
including impacts directly and indirectly on the organization, for example:

— impacts on employee health, safety and productivity;

— impacts on air quality;

6 © IS0 2019 - All rights reserved
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damage to assets and business disruption;

loss of coastal infrastructure;

storm surge, flooding and contamination;

disruption to supply chains and distribution networks;
changes in the cost of production;

changes in the provision of ecosystem services;

vater-scarcity impactsomroperations;

¢hanging productivity of crops and livestock;

iimpacts on regulation or other government interventions;

fiscal measures, such as incentives and punitive taxes;

jmpacts on financial institutions placing a premium on investment with high risk;
¢hanges in the ability to raise capital due to the perceived risk;

impacts on business opportunities;

¢hanges in customer requirements.

Imp4ct assessments can involve analysing the following’influencing factors:

The

felevant internal and external policies;

;[rganizational strategies;
ife cycles of policies, plans and assetsi{e.g. maintenance and replacement time frames)
¢limate adaptation actions taken\by third parties.

prganization shall assess past and future trends in average and extreme conditions a

varigbility and seasonality of relevant climate parameters.

Climpte parameters can-include:

femperature;

Irecipitation;
umidity:

sea-level rise;

hd changing

wind speed and direction;

freeze-thaw cycles.

Advice on where an organization can source historic and future climate data can be found at national
and international climate data centres, e.g. national regulatory authorities, state and local agencies,
universities, national weather service providers and observatories. Information can also be obtained
from numerous sources, including scientific reports, relevant climate change impact assessments,
governmental and intergovernmental publications, and databases.

NOTE

//www.wmo.int/gfcs/.

© IS0 2019 - All rights reserved
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Impact assessment methods can use information on changes in other non-climatic factors, for example:

policy;

trade patterns;
land use;
use of natural resources;

demographics;

S0Cio-eq
technol

The organiz
selection.

The organiz
The most in]

The organiz
assessment,

The climate
in business

6.2

6.2.1 General

There is a 1
change imp§

Methods to

risk ass

vulnera
— thresho|

The organiz

Data (clima

Impajct assessment methods

UllUllliL detUl D,
pgical change.

tion shall document the data and information sources used and the criterja‘used for [their

ation shall identify whether the impacts of climate change provide opportunities.
portant climate change impacts (including opportunities) shall be.identified.

ation shall document the process used to assess impacts<@nd the findings of its impact

change impact assessment shall be reassessed and updated as necessary to reflect chd
btrategy, external environment and influences, and khowledge about climate change.

nges

ange of methods that can be usedby the organization to gain knowledge about climate

\CtS.

hssess impacts can include:

essment;

bility assessment;

ds analysis.

ation sheuld adopt the method(s) best suited to their needs.

fe and non-climate) availability are significant challenges for climate change adapthtion

decision-m
always avai

b not

king: For example, observed climate data and model-based climate projections ar

It is valuable to first perform an impact assessment based upon historical climate trends, variability
and events that have been experienced. The focus can then be upon understanding the implications of
future climate change trends and climate events over the full lifespan of a decision.

6.2.2 Risk assessment
If a risk assessment approach is adopted, the risk assessment can include
— the consideration of vulnerabilities, exposure and climate change hazards, or

— the consideration of likelihoods and consequences.

© ISO 2019 - All rights reserved
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6.2.3 Vulnerability assessment

If a vulnerability assessment approach is adopted, the vulnerability assessment can include:

identification of the exposure of the organization, its activities, products and services to changes in

climate and changes in climate hazards;

determination of the sensitivity of the organization, its activities, products and service
in climate and changes in climate hazards;

identification of climate impacts;

s to changes

¢onsideration of the ability of the organization to manage the impact of these changes 3
iLe. its adaptive capacity (see 6.3).

6.2.4 Thresholds analysis

Threjsholds analysis is an approach to prioritize where and when action will be meeded by un
the goints at which a system is deemed to be no longer effective (economijeally, socially, tec
or erfvironmentally) as a result of the average or extreme climatic conditions.

If a thresholds analysis approach is adopted, the analysis can include:

identification of the system’s constituent components, theirdependencies and interdep

altered;

the climatic thresholds at which operations and activities reach intolerable levels of pe

Guidpnce on thresholds analysis is given in Annex'B.

6.3
The

Assessing adaptive capacity

prganization shall assess its existing adaptive capacity to adapt to the impacts of clin

including its:

financial resources;
lhuman resources;
flechnical resourees;

ther organizational capabilities.

In agsessing. its organizational capability, the organization should analyse the extent t
orgahization is capable of:

nd hazards,

derstanding
hnologically

endencies;

identification of systemic thresholds beyond which system performance will be unacceptably

rformance.

hate change,

b which the

identifying the moments when the organization makes strategic decisions that could
by climate change;

establishing leadership of, and commitment to, the adaptation process;
mobilizing financial resources;
ensuring key decision makers are made aware of the need to address climate change;

ensuring it has, or is able to access, expertise on climate change adaptation;

be impacted

formalizing an organizational structure that defines roles and responsibilities clearly and permits
effective delivery of actions, and can remain flexible to new opportunities for improved actions;

mobilizing human resources (including project teams and their governance);
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engaging in meaningful and timely dialogue with interested parties;

ing collaborative approaches to decision-making;

decisions;

establis

hing and endorsing a work programme.

ensuring it can learn from experience to improve over time, embedding knowledge and learning in

The organization shall document gaps between its existing adaptive capacity and its required adaptive

capacity.

6.4 Idenllifying opportunities

The organiz
those that r¢
action have
priorities.

Opportunitj
contributioy
customers 4
processes; ¢
enabling eny

6.5

There are in

ation should identify those opportunities that can arise from climate change, incly
esult from a changing climate and those as a result of taking action. Where opportunitig
been identified, the organization should document any trade-offs with other’sustaina

les for the organization can come from expanding, evolving or emeérging markets and
1s to the organization’s sustainability. Opportunities can include:*\new products, sery
nd markets; reputational benefits; supply chain security; improved resilience; impy
nd innovation. Opportunities can be identified across valde chains and their respe
yironments.

Identifying uncertainties

herent uncertainties in climate scenarios, climate projections and other forms of data

(including nlon-climate data) in adaptation decision-making, including those arising from data sot

from monit
understand
and their im

NOTE1 IS
environment
NOTE 2 Di

projected terj

bring systems, the results of models and-ef impact assessments. The organization s}
sources of uncertainty and how these propagate through the forms of analysis undert
plications for the results.

D 14033 provides guidelines on systematic and methodical acquisition and review of quanti
hl information and data with regards to, for example, uncertainty.

fferent climatic variables~have a different level of uncertainty, e.g. the level of confiden
hperature trends is high,, the level of confidence in projected trends in precipitation is mediuy

level of confidlence in projected trends'in wind is low.

The organiz
information
selected in 4

The organiz

ation should esfablish and apply quality management procedures to manage datg
including the“assessment of uncertainty, relevant to the data collection and scen
daptation.planning.

1ding
s for
hility

from
rices,
oved
ctive

used
rced
jould
aken

ative

ce in
h, the

and
Arios

ation-shall document the influence that uncertainties have on the results of the imppact
assessments.

The organization shall document the methods used and assumptions made when dealing with
uncertainty, along with the sources of data and information.

Levels of analysis should be appropriate to the needs of the organization.

7 Adaptation planning

7.1 Gene

ral

The organization shall assemble an adaptation plan from varied sources of knowledge, information and
data, in the context of existing policies, strategies, planning and decision-making processes.

The organiz

10

ation shall establish climate change adaptation priorities.
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The organization shall incorporate and embed climate change adaptation into its policies, strategies

and

The

The
and

7.2
The

plans.

organization shall:

identify a range of potential climate change adaptation actions that address its priorities, including

those related to addressing gaps in adaptive capacity;

assess which potential climate change adaptation actions are best suited to the organization's
needs and capability, using decision-making methods suited to the context of the organization and

climate change;

ddopt an adaptive management approach that enables the capture of new knowledge,d
from the experiences of decision-making to inform future decisions;

gpecify in its adaptation plan the resources required to ensure its implementatioh;

iltevelop its adaptive capacity to address any gap between its existing level,of adaptive
its required level of adaptive capacity;

e¢ngage key decision makers and interested parties, where appropriate, throughout th
planning process.

prganization shall include the following when establisking its adaptation policieq
plans:

jdditional benefits from enhancing capacity;
fiming of adaptation actions;
prioritized actions including, where feasibleairgent early actions;

the range of decision-making opportunities, the culture of decision-making and the p3
dpproaches for achieving change;

fegular updating to ensurethat strategic and policy directions reflect learning from th
of those delivering it;

gn evaluation of thedirect and indirect impacts of its choices of actions (e.g. transfer of

Policy, strategy and planning context

brganization shall identify relevant internal and external policies, strategies and plan

their{adaptation planning.

Wheh(establishing its adaptation policies, strategies and plans, the organization shou
relationstips withs

trends of climate change impacts-ever the full expected lifespan of decisions and actions;

ind learning

rapacity and

b adaptation

, Strategies

ithways and

P experience

risk).

s that affect

|d state the

its other internal policies and strategies, e.g. business continuity plan, sustainability policy;

sector specific standards, guidelines and codes of practice;
national policies;

legal and other requirements;

national, regional and local adaptation plans and strategies;
national adaptation communications;

the nationally determined contribution under the UNFCCC Paris Agreement;
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the UN SDGs.

ation shall identify cross-cutting (systemic) dependencies and interdependencies.

7.3 Decision-making

7.3.1 General

Decision-making shall be made at the level of governance (financial, technical) and competence

commensur
The organiz
— identifyj

make a
through

Information|
interested p

In organizaf
asset replac

Potential b3
considered
associated \
actions in c(

7.3.2

Climate cha
in an integr
behavioural
policies and
awareness 1
grey or greg

and/or builglings, e.g. dykes and(sea walls for adapting to sea level rise, cooling buildings and u

areas using
flood proted
rainwater 1

Some climafte change)adaptation actions imply incremental changes within current systems

operations.
the extensiq
benefits frg

Identification of climate change adaptation-actions

ate with the scope of the climate change impacts identified.

ation shall:
and use reliable and appropriate sources of information;

vailable and use mechanisms that permit feedback and learning from decision-mg
out the policy, strategy and planning process.

sources can include science-based evidence, expert opinion, féedback and viev
arties.

ions driven by policy and investment cycles, decision points (e/g. maintenance cycle;
ement needs) can be useful entry points for adaptation action

rriers and enablers to decision-making and adaptatien’ action should be identified
during the decision-making process. These barriers’and enablers should include f
vith implementation of the proposed adaptation‘actions. Organizations should con
mbination as part of the review of barriers and‘enablers.

hge adaptation actions can be categorized into hard and soft measures and both can be
ated way. Examples of soft measnres are linked to building adaptive capacity and in
change, developing new knowledge, embedding climate change into the organiza
operational procedures, trdining, insurance, early warning systems, building stand
aising, public health management reform and land-use planning. Hard measures c4g
n measures. Grey measures usually involve structural approaches, such as infrastru

passive architectural solutions. Green measures involve ecosystem-based adaptatior
tion zones, vegetation and water features for cooling urban areas, natural soil surfacq
anagement and-agroecology.

king

s of

and

and
hose
sider

used
Clude
ion’s
ards,
n be
rture
rban
, e.8.
s for

and

Dther actions imply a more fundamental transformation. Incremental adaptation com

rises
n of actions that are currently generally accepted ways of reducing losses or enhafcing
m~climate variability and extreme events, such as increasing existing flood defences,

modifying weather warning systems and augmenting water supply. Transformation can involve a
“step change” and uses behaviour and technology to change the economic, social or environmental
components of a system fundamentally but not necessarily irreversibly. This can involve planned and
responsive actions, including disruptive innovation, shifting activities to new locations or fundamental
changes in administrative roles and responsibilities. It can result from single initiatives or a series of
rapid incremental changes in a particular direction.

More strategic adaptations include relocation of activities to an area more appropriate to the future
climate, relocation of threatened infrastructure, changes to the organization's product offerings and
changes to the way input materials and components are sourced.
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7.3.3 Decision-making approaches

Decision-making approaches that are particularly useful when addressing the uncertainties in climate
change projections include:

— adaptation pathways;
— decision mapping;
— dynamic adaptive policy pathways;

— robust decision-making;

— Jdaptive policy making.

Othelr decision-making approaches that can be used include:
— ¢ost-benefit analysis;

— 1nulti-criteria analysis;

— (¢ost-effectiveness analysis;

— 1eal options analysis;

— gystems approaches;

— planning scenarios.

The ¢rganization may also use expert or interested party judgement.

7.3.4 Short, medium and long lifespan deecisions

The |organization shall assess adaptation options over the expected lifespan of the decision’s
consgquences.

— Decisions with consequencesithat last less than 10 years tend only to require a low decifion-making
¢apability to respond adequately, as cause and effect are clear to see without high levels pf expertise.

— Decisions with consequences that last between 10 years and 20 years require a mediym decision-
aking capability, ashigherlevels of expertise are needed to make sense of less obvious relationships
etween cause and effect.

— Decisions with-consequences that last 20 or more years require a high decision-makinlg capability,
ue to the.uncertainty that has to be managed in the decision (i.e. increased elements of climate
pacts‘are unknowable).

NOT The nature of an organization's activity will influence the lifespan of its decisions. Fof example, in
forestry,the consequences of decisions can last for decades compared to the consequences of cereal cropping
choices. The challenge is to adapt the decision-making capability according to this lifespan.

The organization should have the capability to make climate change adaptation decisions at the level of
expertise commensurate with the complexity of the decisions.

Decisions often have consequences that go beyond the planning horizon.
For long lifespan decisions requiring high levels of organizational capability, the organization may:

— take into account internal and external interested parties that influence and are influenced by long-
term climate-relevant decisions;

— determine what level of organizational capability is required by themselves and by their relevant
interested parties in order to consider climate change appropriately and over the corresponding
timescales;
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design improvement strategies to address any gaps between required organizational capacity and
existing organizational capacity;

— review decisions in context with other interdependent decisions.

The organization should use collaborative approaches to decision-making.

7.4 Adaptation plan

7.4.1 General

This subclat

The adaptat]

state th
include
state th
documg
note thd
docume
documd
describ
describ
docume

state it{

The adaptat]

feasible
appropt
levels o
reducti

promot

Ise sets out the content of the adaptation plan.
ion plan shall:
e objectives the organization aims to meet by implementing the adaptation plan;
A justification for the actions selected;
e rationale behind its formulation;
nt any assumptions made;

sources of uncertainties;
nt the decision-making approach being used;
nt the information and data on which decisions.aré-made;
b its relationship with existing policies and strategies;
b any prioritization process used and itsroutcomes;
nt how the adaptation actions address the most critical climate impacts and opportun|
period of validity.
ion plan should take into account:

approaches to reducing-impacts, including a combination of both soft and hard measu
iate and cost-effective practices for the organization;
facceptable £isk;

n of thelevel of impacts from climate change and related hazards;

on/of sustainable development and social licence to operate;

lities;

res;

realizat

10n oI opportunities.

The adaptation plan can comprise more than one document.

7.4.2

Scope of the plan and boundaries of the system

The adaptation plan shall specify the scope of the plan and boundaries of the organizational system
being addressed.

A system may be a region, a community, a household, a supply chain, an economic sector, a business,
a population group, etc., that is exposed to specific climate hazards. Guidance on systems and setting
boundaries is given in Annex A.

14
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The adaptation plan shall address both the resilience of the organization and the system or network
within which it operates, even if they are outside the direct control of the organization.

7.4.

3 Baselines

Where baselines are used, they shall be clearly defined.

7.4.

4 Climate change information

The adaptation plan shall state the climate change information, past, present and future and underlying

gree

7.4.
The

dired

acti

Indid
indid

7.4.
The

The

chan

Sim

Likey
orga
chan|
resp

Indid
indig

7.4.

nhouse gas emission scenarios and any other scenarios used, e.g. socio-economic, demographic.

§ Impacts

idaptation plan shall describe the past, present and future impacts, both positivé and n
t, indirect and cross-cutting (systemic) impacts that climate change posés-to the or
ities, products or services.

q

Vi

ators should be determined to measure the evolution of the impacts through tim
ators can be used for monitoring and evaluation.

4 Adaptive capacity

q

daptation plan shall:

q

tate the current adaptive capacity of the organization;

q

tate the adaptive capacity itrequires to effectively implement and manage the identified

q

tate the way in which the climate change adaptation process is to be embedded in the of
Iolicies, strategies and plans;

1

se initial findings of adaptive capacity assessments as benchmarks and assess prog
his baseline at regular intervals.

prganization shall adopt/@aymanagement approach that reflects the complexity of t
e adaptation challenge

je management approaches to complicated or complex adaptation challenges can be
vise, complex niamtagement approaches to simple adaptation challenges can be ine
hization should)therefore demonstrate that they understand the complexity of tl
e adaptation challenge and the appropriate level of management approaches needed
hnses.

ators\Should be determined to measure how adaptive capacity evolves over timg
ators can be used for monitoring and evaluation.

egative, and
ganization’s

b. The same

adaptation;

ganization’s

ress against

heir climate

ineffective.
(ficient. The
neir climate
for effective

. The same

7 Climate change adaptation actions

The climate change adaptation plan shall document the adaptation actions that are to be implemented
to address Clauses 5 and 6 and 7.4.1 to 7.4.6, along with explanations of why some actions were adopted
and others were not.

The description of actions shall include a description of the threats associated with the decision and
potential benefits, if appropriate.

Each documented climate change adaptation action shall include:
— an objective;

— its description;
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its indicators;

les.

ented climate change adaptation action should also include:

its estimated costs and expected benefits;
an assessment of the threats to its effective delivery;

its current and required organizational capability;

the nee

7.4.8 Imp

The organiz,

L 1 L - -
o Ul'l cgulatu1 y/ELUIUIIIIL lllbtl ulllt:ll‘l:b.

lementation, monitoring and evaluation, reporting and communication

ation shall prepare as an integral part of its adaptation plan:

— an implgmentation plan in accordance with Clause 8;

— amonitpring and evaluation plan in accordance with Clause 9;

— arranggdments for reporting and communication in accordance with Clause 10.

7.4.9 Interested parties’ engagement

Where the flimate adaptation plan includes activities relating\to interested parties, these shd
described.

8 Implementation

8.1 Leadership and commitment

Top management shall demonstrate leadership of, commitment to and accountability
implementation by:

— taking gccountability for the effectiveness of the adaptation action;

ensurin

that the adaptation-policy and objectives are established and are compatible wit

strategic direction and the'context of the organization;

ensurin

ensurinig the integratien of the adaptation plan into the organization’s business processes;
ensurinig that thewresources needed for the adaptation action are available;

commuficdting the importance of effective climate change adaptation;

1l be

for

h the

g that the adaptation follows a trajectory towards its intended outcomes;

directing and supporting persons to contribute to the effectiveness of the adaptation action;

promoting continual improvement;

areas of responsibility.

supporting other relevant management roles to demonstrate their leadership as it applies to their

8.2 Implementation plan
Implementation means transforming the climate change adaptation plan into activities.
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The organization shall prepare an implementation plan that:

— documents the processes, including inputs and outputs, that ensure the actions identified in the
adaptation plan are delivered;

— sets out contingencies in order to attain successful implementation where actions are found to be
incapable of delivering the desired outputs;

— provides for adjustment where new learning and/or circumstances are recognized.

Developing an implementation plan is critical to the delivery of the adaptation plan and the preparation
of a monitoring and evaluation plan. Among others, the implementation plan specifies barriers and
enablers to delivery and measures to be taken to address these. The development of an impllementation
planjand a monitoring and evaluation plan is an iterative process.

The ¢rganization shall demonstrate in the implementation plan how it:

— lhas appropriate levels of organizational capability and resources toydeliver climpate change
daptation actions;

— ¢mbeds climate change adaptation processes into its policies; Strategies and prdcesses, and
perational activities;

— has a formalized organizational structure identifying rol€syand responsibilities in implementing
¢limate change adaptation;

— las processes to reflect upon experiences gained during the implementation process{and update
the implementation plan as required;

— ¢an adapt to new opportunities for improved.etitputs including scalability of interventions;
— ¢ngages in timely dialogue with interested parties;
— has specified improvement objectivesi(incremental and/or transformation-based).

Owing to the long-term nature, variables and uncertainties of climate change, the long-tefm outcome
of arf adaptation plan cannot always be assessed within short time frames. What can be done instead
is to|monitor processes and uSé)proxies that better capture the adaptation plan’s likely impacts. It is
ther¢fore important to develop indicators that can be used to confirm a trajectory for th¢ adaptation
plan,so that monitoring and evaluation can be used to instigate corrective action, if necesspry.

9 onitoringand evaluation

Monfjtoring ard)evaluation are used to assess, inform and review the adaptation plan so that|satisfactory
progress isceonfirmed and indications of unsatisfactory progress are highlighted edrly enough,
triggering'when additional action is needed and allowing corrective action to be taken.

against the

implementation plan.

The monitoring and evaluation plan should include an assessment of actions, inputs, outputs, resources,
roles and responsibilities, processes, capacities and any other relevant aspects.

Monitoring and evaluation is used to inform the organization about the progress of its climate
change adaptation. It can generate knowledge, learning and evidence that can then inform adaptive
management.

The organization shall:

— document the results of monitoring and evaluation and determine whether the adaptation and its
implementation plan are still valid;
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update its policies, strategies and plans using the outcomes of the evaluation;

subsequent policies, strategies and plans;

evaluate the outcomes of monitoring at appropriate stages during the implementation cycle.

adopt a formal structure to capture learning from monitoring and evaluation to inform current and

determine the periodicity of monitoring and evaluation according to policies, strategies and plans;

Ad hoc monitoring and evaluation shall also be carried out as a result of the receipt of relevant new
information and on the occurrence of a significant event whether or not major impacts are experienced.

Indicators {
qualitative
relevant org

NOTE
indicator.

A

The organiz
and evaluat
well as its g

process

resourc
— organiz
Indicators s
— becapa
— enable ¢

NOTE

The organiz
the scope of]

10 Repor

An organizg

organization.

Climate cha

be accu

hould be quantitative, where possible. Where quantitative indicators are not pos
indicators may be used. Performance tracking over time, benchmarking against
anizations, and comparisons to a baseline may also be used.

set of indicators can provide a more complete representation of an adaptation planthan a 4

ation shall determine and describe the indicators to be monitored as part of monit
jon that cover the necessary elements for the effective deliveryofthe adaptation pl
ng-term outcomes. This includes the continual assessment of:

inputs and outputs;

ES;

ntional capability and overall adaptive capacity.
hould:

ble of being measured in the short term while relating to long-term outcomes;

omparisons in order to identify andprovide evidence for further and corrective actions.

Adlditional information about indicators can be found in the Bibliography.

ation may identify implementation measures for monitoring and evaluation that are bej
the adaptation plan.

ting and communication

tion may communicate its climate change adaptation to interested parties external t

hge adaptation communications shall:

rdte, verifiable, relevant and not misleading;

Kible,
bther

ingle

bring
AN as

yond

b the

be unlikely to result in misinterpretation;

clearly state the scope of the climate change adaptation;

organization when it is not;

to which the communication relates;

opportunities, or the results of monitoring and evaluation;

include

18

qualitative or quantitative information about uncertainties.

not imply that the climate change adaptation is endorsed or verified by an independent third-party

not, either directly or by implication, exaggerate the significance of the climate change adaptation

be reassessed and updated as necessary to reflect changes in climate change threats and
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When an organization makes an external climate change adaptation communication it shall be
supported by a climate change adaptation report that is easily accessible to any interested party and is
free of charge.

The climate change adaptation report shall:

be an open, comprehensive and understandable presentation of information;
clearly identify significant climate change impacts and opportunities;

clearly describe the methods used to identify climate change impacts and opportunities;

¢Tearly explain the climate adaptation actions chosen and the justification for choosingthese actions,
3s well as any alternative actions that were considered;

explain the monitoring and evaluation plan as well as any relevant monitering and evaluation
fesults.
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Annex A
(informative)

Using systems thinking to set boundaries for climate change

adaptation

A.1 Syste

Systems thi
an organizg
meaning th4
pool, supply
and so do n|
managing t
responds ac

A.2 Syste

Systems thi
their orga
organizati
that the org
still underst
defined bou

Systems thinking can help to identify positive’and negative feedback loops that can attenua

exacerbate
consequenc

In other wo
that really 1
set which m

A.3 Inter
Thinking a

organization might-be able to intervene in the system to influence the sustainable manageme

resources ir

o

ms thinking — The concept

hking is about understanding the complex, nonlinear and interconnected system in W
tion operates. Many large organizations are complex, adaptive systemsin)themsg
it the elements that make up an organization (for example, emergency response, tran
chain, finance, procurement teams) have a complex set of interactions‘that are dyn
ot always interact in the same or a consistent way. Organizations féquire techniqug

cording to the needs or circumstances at the time.

ms thinking — Benefits

hking can help users to consider the full set of interactions and interdependencies affe
ization, including influences within and from-outside the context within which
operates. The approach can be used to set boundaries around adaptation activity
anization filters out elements less relevant;to its activities, products and services ¥
anding the importance of these elements..The organization will be left with tasks wit
hdary, or scope, which results in a manageable set of adaptation activities.

the impacts of change. Similarly, systems thinking can help to identify uninte
s of decisions or actions befere-they are implemented.

rds, organizations can use-systems thinking to identify, define and refine those actiy
hatter and can be controlled by interventions. In this way, manageable boundaries c§
hke adaptation moreiachievable.

connectionis; dependencies and interdependencies

bout interconnected relationships in a system is crucial for understanding hoy

rhich
lves,
sport
amic
s for

hese interactions effectively. This makes the organization adaptivVe in nature so that it

cting

the
such
while
hin a

te or
nded

rities
in be

v an
nt of
case

its portfolio of activities, products and services (see Figure A.1). For example, in the

of services,

ce to

customers, as well as the ways in which the changes in climate will impact service delivery over time.

NOTE

Dependencies are one-way interconnections, meaning that organization A depends upon a product

or service from organization B, but not the other way around; whereas interdependencies are two-way
interconnections, meaning that organizations A and B depend upon each other. An example of the latter would
be how an electricity power station depends upon rail transport for its supply of biomass, and the rail transport
system depends upon electricity for its control and traction systems.

20
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Key

@ an organization: one part of a system

./.,' key actors or stakeholders, e.g. regulators, suppliers, communities, NGOs, technolggy
providers, clients

‘ external factors, e.g. environmental constraints, policy and regulation, consumer preferences,
advances in technology

C: feedback loops, e.g. new communication channels, new relationships, customer feedback,
recycling or reuse of products and materials, wider social value

e’ system boundary, e.g. gegraphical/place based, sector, market

relationship link, e.g.formal (contractual, transactional) and informal (knowledge ¢xchange,
business support, community relationships)

~4{ P systematic intervention: new inputs, changing the total output of the system, e.g. sandards
Y ) orrating schemes, policy changes, product or service innovation, business model ifpnovation,
\_7 increasedccess to solutions, reshape supply, create user demand, implement new pglatforms

Figure A.1 < Systems concept showing a general systems concept with interventions
highlighted

A.4 | Mapping and identifying boundaries and sub-systems

Figure A.1 shows how eight organizations A to H are interconnected by relationships and have key
actors or interested parties. A boundary has been drawn around the whole system showing external
factors as outside of the boundary. An intervention is depicted between organizations G and E that
would have come about through an adaptation plan.

Figure A.2 takes the systems thinking to a more granular level. It depicts a filtered system that
encompasses organizations G and E as a sub-system. This is a sub-system of the system shown in
Figure A.1, however, it is a system in its own right. It has its own external factors and so (inter)
dependencies on external organizations shown by arrows; arrow a from organization C from Figure A.1,
arrows b from organization D in Figure A.1, arrow c from organization B and arrow d from organization H.
The dotted area Y is an intervention between an actor within organization E called z and G.

This is an example of how a large system of systems (see Figure A.1) can be reduced further to a smaller
system of systems (see Figure A.2).
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e-

Key

1  sub-system boundary

NOTE Sqge key to Figure A.1.

Figure A.2 — System of systems concept showing:a filtered system based upon
organizations E and G

that could be examined (for example, for its influence on adaptation) on its own; however, users of this

Hence, the syib-system in Figure A.2 has aboundary and-can be looked at as a quasi-independent grol;Eping
pact

map will redognize that decisions, or climate and-weather-related impacts, in this sub-system can i
other sub-systems because of the (inter) dependencies apparent shown by arrows a and d.

A.5 Practical examples for Figure A.2

Table A.1 shows some broad illgstrations explaining the systems mapping that organizations rhight
make, based on the map in Figure A.2. Each illustration is not meant as an exhaustive set of explanafions
covering every aspect showrDin Figure A.2 and is offered merely to show how the concept might be
used. The systems map ordinarily needs to be drawn bespoke for every organization’s situation) that
used here is|idealized.

Table A.1 —Hlustration of how the systems map from Figure A.2 might be used by some

organizations
Organization E | Actor z could be a... Organization G Organization D Intervention Y
might be a... might be a... could be a... might involve...
to solve...
Farm Purchaser Local feedstock Feedstock Sourcing feedstock
distributor distributor from D to shorten
located abroad supply chains as D
has a good stockpile
facility
Energy Back-up power Local solar energy Energy supply Sourcing energy
transmission supply connection  |source abroad from D to bolster
grid robustness and
reduce costs
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