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About the Toolkit
(i) Overview

A Many countriesare increasinglyvulnerableto destructiveweatherevents floods,droughts,windstorms,or other parameters The vulnerabilityis
drivenin part by climate but alsoby O 2 dzy (s&hBitiSigt@ eventsexacerbatedby past practices,socioeconomiconditions,or legacyissues The
degreeto whichvulnerabilityto weatheraffectsthe O 2 dzy (eddhoBids@drivenby their copingor adaptivecapacities

A Seasonalveather patterns, weather variability, and extreme eventscan affect the production and supplyof energy,impacttransmissioncapacity,
disrupt oil and gasproduction, and impact the integrity of transmissionpipelinesand power distribution networks Climate changealso affects
patternsof seasonaknergydemand It isimportant to explorethesevulnerabilitiesfor the energysector givenits major contribution to economic
developmentthe longlife spanof energyinfrastructureplanning,andthe dependenceof energysupplyanddemandon weather.

A HEAT A Handson EnergyAdaptation Toolkit is designedo leadyouthrough asassessmentf climatevulnerabilitiesand adaptationoptionsin the
energysectorof yourcountry. HEATcanhelpyouraiseawarenesamongkeystakeholdersandinitiate dialogueon energysectoradaptation

A HEATuses a bottom-up, stakeholderbased, qualitative/semiquantitative riskassessmentapproachto discussand identify risks, adaptation
measuresand their costsand benefits It drawson experienceand publishedguidancefrom the United Kingdomand Australia,as well asexisting
researchandliterature.

A HEAT)dimatevulnerabilityassessmentrameworkputs stakeholdersat the heart of the decisionmakingprocessandinvolves
T Climaterisk screeningof the energysectorto identify and prioritize hazardscurrentvulnerabilities andrisksfrom projectedclimate changes
out to the year2050
T Identificationof adaptationoptionsto reduceoverallvulnerability.
T Ahighlevelcostbenefitanalysisof keyphysicaladaptationoptions.

A HEAThasbeen successfullyiloted in Albaniaand Uzbekistan Thisexperiencehasdemonstratedhow HEATcan help countriesand energysector
stakeholdergddeveloppoliciesand projectsthat are robustin the faceof climaticuncertainties,and assistthem in managingexistingenergyconcerns
as the climate changes HEATIdentifies key direct risksto energy supply and demandand options for adaptationto establishwhere to focus
subsequenin-depth analyses It alsoidentifiesadditionalresearchneededto better understandthe implicationsof extremeclimaticeventsfor the
energysectoraswell aspotentialindirectimpacts suchaspossibleadaptationactionsin the agriculturesectorthat mayaffectenergysupply



About the Toolkit (cont.)

(i) The Assessment Process

This toolkit has been designed to support hawasclimate vulnerability and adaptation assessments of the energy séigoavides a
risk-based process to inform higlkvel decisiormaking by governments about how to adapt the energy sector to improve itgeres!
to climate variability and climate change.

Theoutputs of the process are:
A A greater awareness and deeper understanding among stakeholders,
A Highlevel (semiquantitative) assessments of key risks and adaptation options for the energy sector,

A Clarity on where subsequent more-itepth analyses should be focused.

The riskbased process is broken down irdimght stages shown in theeramework Diagramlt is based around two participatory
workshops and related meetings, designed to engage energy sector stakeholders in thinking about climate resilience:

A Afirst workshop and series of meetinggy’ W/ f AYIF 0S NA &l a 9 @dzf yYSNIoAf AGASEQS
A Asecond workshop and meetinggy W/ f AYF S NA &0y FFHSYISYIlif e ¥yRAOR A0

For each of the eight stages, the toolkit provides instructions on:

2 K2 Qa Aiyuddertaiiity Bhe stage,

Timingfor when to do each stage and the time required to undertake each stage,

Key questionghat should be answered at each stage,

Toolsto help,

Guidancedescribing what should be done at each stage,

Outputsof each stage,

Examplesof how the process was undertaken in Albania (2009) and Uzbekistan (2010).

Too T oo To Too To T



‘ About the Toolkit (cont)

(ii) Stages and Timing

The following tablessummarizesll the stages of the proces8ming and time required for their completion

1.2

1.3

2.1

3.1

3.2

3.3

3.4

Define scope of the assignment

Identify and mobilize stakeholders

Undertake preparatwwoyk on the risks and
vulnerabilities of energy sector

Prepare risks and vulnerabilities evaluatic
frameworor energy sector

Run plenary workshop session to set the
for the workshop and engage stakeholder

Undertake participatory vulnerability
assessment and identify risks

Gain views of key vulnerabilities & risks

Analyze &valuate priority risks

Befored CI| ir ma tk e 51 10 days
workshop

Befored CIl irmatkes and v Approx.10days
workshop

Before0 CIl irmatkes and v 1015days
workshop

Befored C| irmatkes and v 2days
workshop

During&limate i s ks and v 2hours
workshop

During&limate i s ks and v 6hours
workshop

During meetings aftdre&limateisks 2-3 days
and vul wekshod i | i t i

Betweer&limate risks & vulnerabdities 2-4 weeks
w o r k s hGhinpate aisk dhandgement
and cosbenefitanalyis wo r k s h



4.2

4.3

4.4

4.5

5.1

5.2

About the Toolklt (cont )

Undertake preparatory work on adaptatior Betweerlimate risks & vulnerabdities 1-2 days

options

Validate risk register with stakeholders

Introduce CBA & agree CBA objectives &
boundaries

Discuss & confirm adaptation options &
parameters for CBA

Identify data gaps

Obtain data for CBA

Discuss climate change risks associated
adaptation options

w o r k s hGiinpate aisk dhanadgement
and cosbenefitanalySis wo r k s h

At start ofClimate risk management an
costbenefitanalydis wor ks hop

During&limate risk management and c
benef i workahom!| ysi s 6

During Cl i mate ri sk-
benefi workshom| ysi s o

Duringand immediately followinige
O0CI i mat e r i sk -benefin.
a n a lwgrkshop 6

During meetings afterh@imade risk
managementandeost nef i t a
workshop

During meetings afterhQimade risk
managementandeost nef i t a
workshop

1 hour

3.5 hours

3.5 hours

0.5 days

1 day

1 day



5.4

6.1

7.1

8.1

8.2

8.3

About the Toolklt (cont )

Following&limate risk management an Over a period of

Undertak€BA

Discuss & confirm CBA with stakeholders

Is there enough information to design and
implement adaptation measures?

Undertake adaptation measures as per
timetable

Monitor climate impacts on the energy se

Monitor the performance of the adaptatior
measures

Monitor new scientific information on climi
change & its impacts on the energy secto

costb e ne f i workshopdng s i

collection of data

Six to eight weeks aft@imate risk
management and eoshefit
a n a lwgrkshop 6

About eight weeks aft@limate risk
managementandeost ne f i t
workshop

Work can commeiocee adaptation
measures have been confirmed

On arongoingbasis

On arongoingbasis

Followingpublicatiorof major new
international andtionakeportson
climate change and its impacts

about 6 weeks

4 hours

1 day

Time required will
vary depending or
the adaptation
measures

As part of routine
operations

As part of routine
operations

Typically-2 days
per major report



The Assignment Management Team

The process should be led by Assignment Management Team who will need to engage with other energy sector stakeholders ¢
various stages.

This toolkit has been designed to guide the Assignment Management Team through the process.

The Assignment Management Team should include experts with the foIIowmg knowledge and skills:

i Yy2¢6f SRIS 2F GKS O2dzyiNEQa SySNHE& &aSO02NEX AyOfdzRAYy3 yI
and demand,

T Knowledge of the technical, financial, environmental and social performance of energy assets and how these are affecte
climatic and hydrological conditions,

T Scientific expertise in climate change, its impacts and adaptation, and in the appropriate use of climate change data in
decisiormaking,

T Expertise in cosbenefit analysis, preferably specifically related to the energy sector,

T Skills in delivering participatory assessments with stakeholders,

T Administrative support for organizing workshops, meetings etc.

Where all the cores skills are not available within the Assignment Management Team, it may be necessary to employ specialis
consultants; for instance, to assist in delivering technical assessments.

Delivering the assessment successfully will involve engaging senior deunekens and technical experts in the energy sedtos
therefore important that the Assignment Management Team has credibility and good working relationships with those
stakeholders.

CdzZNII KSNX¥2NB>X AG Aa SaaSyaalrft G2 KIF@S (KS adzmaBarMbo canBssin 2
initiating the process with other energy sector stakeholders, ensuring that they are fully engaged and supportive.
8



START

Stage 1:
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Decision Making
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Stage 1:

Identify

con? \)bjectives

Communicate &
Engage
Stakeholders

BEFRE WRKHP 1

STAGE 1:Define scope of the assignment
STAGE 1:2dentify & mobilize stakeholders

STAGE 1:3Jndertake preparatory work on climate
risks and vulnerabilities of enerqgy sector

DURING MEETINGS 1

————————
BEFORE WORKSHOP 2

—————————————————
DURING WORKSHOP 2
DURING MEETIN

AFTER MEETINGS 2

IMPLEMENTATION & MONITORING




Stage 7:
Implement

Stage 8:

Monitor
Decision

|

Decision  f

Stage 6:

Make
Decision

Stage 1:
Identify

_ Objectives  J

Communicate &
Engage
Stakeholders

Stage 5: 3

Appraise
Options /

(W CostBenefit J
Analysis 7

Stage 2:

Identify
Decision

Making
\Criteria

Stage 3: : '

Assess
& vulnerabilities

N, &risks 4

tage 44
Identify
Adaptation

% Options &
, Parameters J#

BEFORE WORKSHOP 1

STAGE 2:Prepare risks & vulnerabilities evaluation

framework

DURING WORKSHOP 1

DURING MEETINGS 1

BEFORE WORKSHOP 2

DURING WORKSHOP 2

DURING MEETINGS 2

AFTER MEETINGS 2

IMPLEMENTATION & MONITORING




e -

Communicate &
Engage
Stakeholders

Assess
vulnerabilities

\& risks

STAGE 3:Run plenary workshop session

STAGE 3:2ndertake participatory vulnerability
assessment & identify risks

STAGE 3:35ain views of key vulnerability & risks

BEFORE WORKSHOP 2

STAGE 3:Analyze & evaluate priority risks

2
DURING WORKSHOP 2

AFTER MEETINGS 2

IMPLEMENTATION & MONITORING




Communicate &
Engage
Stakeholders

Stage 4:

Identify
Adaptation
Options &

Parameters
for CBA

BEFORE WORKSHOP 2

STAGE 4:Undertake preparatory work on adaptation
options

DURING WORKSHOP 2

STAGE 4:2/alidate risk reqister with stakeholders

STAGE 4:3ntroduce CBA & agree CBA objectives &
boundaries

STAGE 4:Discuss & confirm adaptation options &
parameters for CBA

STAGE 4:3dentify data gaps

AFTER MEETINGS 2

IMPLEMENTATION & MONITORING




Communicate &
Engage
Stakeholders

Stage 5:

Appraise
Options /

CostBenefit
Analysis

BEFORE WORKSHOP 2

DURING WORKSHOP 2

STAGE 5:10btain data for CBA

STAGE 5:Discuss climate change risks associated
with adaptation options

AFTER MEETINGS 2

STAGE 5:3Jndertake CBA
STAGE 5:Discuss & confirm CBA with stakeholders

IMPLEMENTATION & MONITORING




START

Communicate &
Engage

Stakeholders

Stage 6:

Make
Decision

&

N O

_—ar

BEFORE WORKSHOP 2

STAGE 3:Analyze & evaluate priority risks

DURING WORKSHOP 2

AFTER MEETINGS 2

STAGE 6:1s there enough information to design and
implement adaptation measures?
uwif YESContinue toSTAGE 7.1

wf NO, Returnto STAGE 3.4

IMPLEMENTATION & MONITORING

STAGE 7:1ndertake adaptation measures as per
timetable




DURING MEETINGS 1

BEFORE WORKSHOP 2

Stage 7: A ComEmunicate & a 6y DURING WORKSHOP 2
ngage
Implement ! Stake%o?ders

\Decision

AFTER MEETINGS 2

IMPLEMENTATION & MONITORING

STAGE 7:Undertake adaptation measures as per
timetable




Stage 8:
Monitor

\Decision

BEFORE WORKSHOP 2

DURING WORKSHOP 2

Communicate &
Engage
Stakeholders

AFTER MEETINGS 2

IMPLEMENTATION & MONITORING

STAGE 8:Monitor climate impacts on the energy secto

STAGE 8:Monitor the performance of the adaptation
measures

STAGE 8:3Monitor new scientific information on
climate change & its impacts on the energy sector




|

A

Stage 1.1: Define scope of the assignme

2 K2 Qa

AYyo2t @

Assignment Management Team

A
A

Timing & time required

. S T ZINdate figks & vulnerabilities ¢ 2 NJ 4 K

5¢ 10 days

|

Key questions

202S00GA0S

Q)¢

2 K4 FNB GKS
sector?
How does this assignment contribute to making

these objectives climate changesilient?

A

Information on climate change and its energy sectq
impacts available globally and for the region:

A reports on global and regional climate chang
Projections

A data from global and regional climate change
projections

A data and reports on climate change and its

e

impacts for the region

R

Albania Briefing Paper Uzbekistan Briefing

Paper

1.  Agreeon the boundaries for the assignment, by considering:

a h@SNrtt 202S00A0Sa F2NJ KS$S

b.  Objectives and scope of this assignment

c. Energy activities covered by the assignment, e.g. fuel
production; energy generation; transmission; distribution;
energy demand; public and/or privately owned assets

d. Geographical area concerned, e.g. country orsational
scale

e. Time horizons, e.g. 2020s, 2050s

Ld.  Confirm roles, deliverables and timetable within the assignment
team.
3. Undertake a literature review covering:

a. International and national reports describing observed
climate and hydrological data, and projected climatic
changes;

T 2 NJ bl K/S2 doy2iioke DNE D& G S3/VSNBE 2 YYdzy A O
the UNFCCC

c. National energy strategy documents

A Briefing paper describing:
overview of the information on observed and projected
climatic changes

A LRGSYGAFrt AYLI OGa 2F Of AYE D
sector

A glossary of key climate change terms

ALBANIA UZBEKISTAN

18
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Stage 12 Identify and mobilize StakehOIde 1. Determine whose views need to be taken into account, who can contribute tc

the assignment and who needs to know its outcomes

2K2Qa AY R ——- 2. Identify individual stakeholders to engage through workshops and detailed
follow-on meetings among the following groups: government departments
ministries and agencies responsible for or related to the energy sector
A Assignment Management Team (covering energy, environment, water, climate and hydrometeorology, large
energy users, finance and spatial planning); private energy companies;
organizations representing large energy and water users (e.g. industry,
agriculture, residential, commercial) professional institutes; academics/
research institutes; energy sector experts; and NGOs. The workshop can

Timing & time required

A . S T ZINdate figks & vulnerabiliti€®s ¢ 2 NJ & K 2 LJ  involve quite a large number of peoptebetween 50 to 100.
A Approximately 10 days _ . -
3. Ensure that the stakeholders engaged include Héylel decisiormakers and
technical experts
REy'questions 4, Hold telephone conferences / exchange emails with key stakeholders to:
a. introduce the assignment and its objectives
1. Who could contribute to, or benefit from, the assignment, b.  discuss the workshop and follemn meetings and their objectives
and help to achieve its objectives? C. gain their commitment to being involved
2. How best can stakeholders be engaged in the assignmen d. ask for their views on what the workshops should cover
e. identify any work they have done on climate change risks and

from the start? adaptat
) o s oA P N al _adap a
3. K2 aK2dZA R 05 AYCimatedisks & 2 §electI Wl()ll’kShqu speakg#s and brief them on their roles

vulnerabilitie® 6 2 NJ & K2 LK Prepare and send out invitations, agendas and briefing papers

4, What plenary session speakers will most engage
5. Who should be invited to attend the workshop?

Q)¢
o of
n

6. Who should be invited for detailed follean meetings? A List of energy sector stakeholders
A Records of telephone discussions with key stakeholders
A @limate risks and vulnerabilit@s g2 NJ aK2LJ Ay Q@A G GA 2y
A Agendas for detailed follown meetings
A Briefing paper describing:
A ove_rview of.information on observed and ALBANIA | Workshop UZBEKISTAN
projected climatic changes for the country participants returm
A potential impacts of climate change on the Meetings | Meeting Template Workshop agenda to Framework
O2dzy i NE Q& SySNHe& aSOGp N3end | plan workshop Diagram
A glossary of key climate change terms Workshop | Workshop Facilitators
invitation agenda agenda 19




Stage 1.3 Undertake preparatory work o

climate risks and vulnerabilities of energy
sector

2 K2Qa Ay 02t O

A Assignment Management Team

Timing & time required

A . S T Tndate figks & vulnerabiliti®s ¢ 2 NJ a K2 LJ
A 10¢ 15 days

Key questions

z A Y

Identify and map existing energy assets

Prepare a report that identifies and describes climatic hazards affec
the energy sector, covering:

a. observed trends in climate and climatelated factors, and
b. climate change projections for the country
t NBLI NB F  &K2 NI Clinists isi vina kulndrabijti@st

workshop, describing observed and projected climatic hazards in the

country

Prepare a short presentation on the vulnerability of the energy sect
to climatic hazards

Preprepare materials for use in workshop discussions (see Stage 3.

tir

2

—

1. 2 KSNB INB (KS O2dzyiNEBQA $E ) ) L
assets located? A Maps showing climate change projections and energy assets
2 What are the current and recent historic climatic A Report describing observed climatic conditions and projected future
conditions in the country? climate change , .
3 26 Aa GKS O2dzyyGNEQa Of A YL A Presentat!on mate'rlal on climatic ‘h'a'zards
coming decades? A Presentation on climatic vulnerabilities of the energy sector
Climate change Energy sector
A Briefing paper describing: ALBANIA report vulnerabilities
A overview of information on observed and J— oS mon samoe | Cimate
projected climatic changes for the country variables == mabsamp hazards
A potential impacts of climate change on the handout Return
O2dzy iNBQa SySNH& aSO6pN Dlaaram e
A glossary of key climate change terms

20



Stage 2.1 Prepare risks and vulnerabilitie

evaluation framework for energy sector I NN N Y Y E R S R R Rk

consultation with stakeholders
2. wS@ASs YR FYSYR (KS 3ISYSNAO W9
2 K2Qa AYyOD2f( O reflect energy sector success criteria

_ 3.  Prepare empty table categorizing likelihood of climestéated hazards
A Assignment Management Team to energy sector success criteria

4.  Prepare empty table categorizing magnitude of climate change

5. Based on the above, prepare empty table of risk prioritization (hazard
A . § T Zdate figks & vulnerabilities ¢ 2 NJ a4 K 2 ILJ consequence) for discussion during Stage 3.3 and completion during
A 2 days Stage 3.4

 owws

Key questions

Table categorizing magnitudes of consequences
Table of risk prioritization for completion during Stage 3.4

A List of energy sector success criteria
o A WwoySNHe wiala tldiKglea az2RSt Q [l
1. What are the indicators of a successful energy sector? A Table categorizing likelihood of hazards
2. How do we evaluate climateslated risks and A
A

vulnerabilities to energy sector performance?

Tools
A A - A “ ~ ~ . z N ergy risk EmptyRisk
A DSYSNAO WO9YySNHEé whiala tI-LKzI-AEBENIAaQ R
A Briefing paper describing: Table
A overview of information on observed and
projected climatic changes for the country
A potential impacts of climate change on the Return
O2dzy iNEQa SySNH& aSoOidpgNJ tgi:éf:’nfwmk

21



Stage 3.1 Run plenary workshop session m
set the scene for the workshop and engag

stakeholders

1.  Have opening speedéd) by senior level decisiamaker(s) to introduce
and emphasize the importance of the assignment, and state the

2 K2Q8 AY D2 Oonn objectives of the workshop
2 Present the observed climatic hazards in the country and the maps
A Assignment Management Team plus invited speakers showing climate change and energy assets

3. Give an overview of the climate vulnerabilities of the energy sector
Describe the structure of the working groups and the workshop progess

Timing & time required

I

A 5 dzNIChfrdte fiBks & vulnerabiliti®s ¢ 2 NJ @ K2 LJ

A 2 hours | |

Key questions

A Plenary workshop speeches and presentations

Plenary speeches should address the following:

1. 2 Ke A& GKAA FaaAa3ayyYSyid AYW2NIFyYyd F2N) GKS O2dzyiNEQa SySNHE@
sector?
) NGO Plenary UZBEKISTAN
2. Why does climate change matter? ALBANIA | presentation presentation
3. What is the purpose of the workshop? Plenary presentation
. . . Working Workshop Climate
4. What will come out of it and how will the outputs be used? Sessci’;n'r;mro presentation variables
5. What happens next? Eneray sector | Climate hazards
vulnerabilities

Tools

A Presentation material on:

A climatic hazards

A climatic vulnerabilities of the energy sector ‘ Return
to Framework

A Maps showing climate change projections and energy assTts Diagram

22
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Stage 3.2 Undertake participatory 1. Break into working groups of about 10 people each, covering all the energ
Vu|nerabi|ity assessment and identify risk activities included in the assignment, organized according to the country

priorities and assets, e.g.

<

a. fuel production
b. energy generation (subivided into asset type)

C. transmission and distribution

3 5 d. energy demand.
Ay 02t paes 9
2. Provide the following materials to each working group to aid the discussion:

2 K2Qa

A Workshop participants (can be between 200 people), a.  Maps showing climate change projections and energy assets
facilitated by Assignment Managemehtam b,

Business Risks Pathways Model

C. Handouts showing full set of climate hazards

d. Photos and diagrams of energy assets.

Timing & time required 3. Record all discussions on gpeepared flipcharts divided up into four A
j dzZF RNF yGay W{aGNBy3atdkaz 2Sl{1ySaasSa:
A 5 dzNJCNfrate figks & vulnerabilities ¢ 2 NJ 8 K2 LlJ| 4 5Aa0dzaa 20SNIff adNrdS3IAsSa FyR 2ofe
A 6 hours 5. Discuss existing climatic sensitivities, vulnerabilities and critical clirel&tted
GKNBaK2ft Ra F2NJ GKS SySNEHe& aSoOid2N®
w2 S| 1{ySaasSaqQ aSoiArzya 2F (GKS ¥t ALIO

diagram to help stimulate the discussion, covering the following issues:
Key questions a. Availability of natural resources & raw materials

. - . o= o= N d | = Reliability of t rt, su ain.and logistics .. .

1. 126 R2 OLAYIGAO O2yRAGA2yA |OdNNE y SRR oftansngrt, supply ghainand (09l e o 4

energy sector? C. Site location and ground conditions
2. What are the effects of current climatic variability? d.  Asset design, performance and integrity
3. How could climate change affect the performance of energy e.  Performance of operations and processes

sector assets? ) ) o

) f. Emergency planning and business continuity

4, If extreme climate events occur more frequently / more

severely, what impacts could occur? g.  Workforce health and safety
5. What are the effects of changes in average climatic h. Environmental performance

R,

conditions _ i, Social performance

6. Could critical thresholds be exceeded due to climate change[? ] , ,
. Seasonality of energy demand and supgémand imbalance. )




A
A

A

Stage 3.2 (Cont.)

Tools

Agenda for workshop facilitators

Maps showing climate change projections and energy
assets

Yoy SNHE
assignment

wiala tlaKglea asz

Handouts showing full set of climate hazards

Photos and diagrams of assets to help stimulate

St Q followed hyR & disEuBsian PsRi@.

6. Discuss views of impacts of climate change on the energy sector and
identify likely opportunities and risks. Record the discussions in the
Wh LI NIidzyAGASEAQ

YR W¢KNBFGiaQ &S

7.  Ask the participants to vote on the priority issues and summarize the mai
messages for brief presentation in the final plenary session.

8.  After working groups have finished, reconvene in plenary for brief
feedbacks from each working group on the priority issues identified,

discussions in working groups

9.  The closing comments at the workshop should explain the next steps in
the vulnerability and adaptation assessment process.

A 22Nl aK2L) NBLR2NI 6AGK {2h¢ oWwW{{dN
YR ¢KNBFGaQu Ftylrfteara 2F GKS |
sector to climate change:

A W{GNBy3IGKa FyR 28F1ysaasdanlrf

situation and how it is affected by weather / climate,

A WhLILRNIdzyAGASa YR ¢KNBI (GaQ
opportunities for the energy sector from future climatic
variability and climate change.

ALBANIA
. . . UZBEKISTAN
Energy risk | Climate Climate
pathways hazards variables Risk workshop report Return
- - to Framework
Risk Facm(tjators Diagrams Diagram
o agenda energy
W—E?ékz?to assets
24




Stage 3.3 Gain views of key vulnerabilities m

S

1. To build on the workshop discussions and gain deeper understanding of key elimate
NBfl SR @dzZ ySNIroAfAGASA YR NAaAajlaz RAEO
the following: energy security and services; financial performance of the energy sector;
reputation of the energy sector; contractual risks; regulatory and legal risks.

2 K2Qa Ay @2t Ok

A Experts from the energy SeCtor.' experts in climate changg 2. Present theempty tables categorizing the likelihood of climatdated hazards to energy
and hydrology and representatives of large energy users sector success criteria and magnitude of climate change consequences (developed a
interviewed by the Assignment Management team {GF3S womOZ YR FYSYR GKSYZ G2 GF1S8 2v

include adjusting the scales and / or the consequence categories. Based on this, revise t

empty risk prioritization table.

(=3

Timing & time required

w

. Ask for views about which energy sector assets are most at risk from climatic factors
either by virtue of location (e.g. coastal assets vulnerable to rising sea levels) or asset ty

A 5dzNR y 3 Y S S Gliyn@erisks & ulfexabilities S \p  (e.g. hydropower plants vulnerable to changes in water flows).

workshop 4. Establish who are the main energy users and what climatic factors affect energy demanc
A 2-3 days at different times of the year.

5. Discuss the current and future importance of regional energy trade, as neighboring
countries will also be affected by climate change and may take adaptation actions which
Key questions could affect the country.

(o]

. Discuss what extra information and data can be provided on how the performance of the
energy sector (both supply and demand) is affected by climatic factors. Aim where

1 What do you cop5|der are the key_ (_:Ilmertejated possible to obtain information and data that will enable risks to be quantified. Ensure tha
vulnerabilities, risks and opportunities for the energy you obtain information on the impacts of climate change on the energy sector that has
sector? been already been produced-gountry, and check that it is based on a range of the best

.. . . .. available, most uio-date climate models. If not, it should be treated with caution.

2. How efficient is energy generation, transmission,

distribution and use?

3. What are your critical success criteria? How do these
relate to climatic factors?

4, Could climate change affect the balance of different typ

of energy generation assets? A Meeting notes
A Reports and data provided by interviewees

1]
(2]

Meeting plan Meetings
ALBANIA Return
. — agendas to Framework
A Elimate risks & vulnerabiliti€®s ¢ 2 NJ & K2 LJ 2 dzu |LJdz0 & Diagram
Albania report | Albania report Empty risk
TableA2.1 Table A2.2 map
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Stage 34 An alyze & eval Uate prlOrlty ”Sk 1. The aim at this stage is to undertake higliel assessments to enable prioritization of
climaterelated risks to the performance of the energy sector. The assessments should
O2@SNI I ff 2F GKS O2dzyiNRBQa AYLRNIFIYyd SyS
to energy demand, and should consider risks associated with changes in average and
extreme climatic conditions, drawing on a wide range of the latest climate change model

2 K2Qa Ayg2t o= outputs.
2. An essential element of the risk analysis is to begin to understand the potential impacts or
. future energy security. First, this involves obtaining or developing baseline scenarios for
A Assignment Management Team energy supply and demand covering the timescales of the assessment (as agreed at Stag

1.1), ignoring the effects of climate change. Then, the impacts of climate change on energ
supply and demand should be analyzed. This may reveal a future energy deonzig
gap due to climate change.

Tlmlng & time reqUIred As well as utilizing the information from Stages 3.1 to 3.3, the assessments should als

draw upon observed data and research undertakeranntry, such as that linking water
A . S & Siinyte ribks & vulnerabiliti®s ¢ 2 NJ & K4 LJ | yTRvs to hydropower output, or energy demand as a function of climatic factors. Wherethi

. . . . information is not available or is not of sufficient depth or quality, it should be
@llr;art]e risk management and casenefit anaIySIQ supplemented with information from the wider international literature.
WOrkshop

w

4. Because this is intended to be a highrel analysis, it should not involve undertaking

A 2-4 weeks detailed new quantitative modeling, but rather should draw upon-présting information
or should develop simple correlations between climate and energy sector performance
where appropriate. Using the future climate change scenarios, it should then be possible 1
generate higHevel estimates of climate change impacts.

5. Risk is a function of the probability of a hazard and the magnitude of its consequences
Risks should be rated on the empty risk prioritization table produced at Stage 3.3 and
should be recorded on a risk register.

1. What are the key climateelated risks and opportunities 6. Reliable information on future changes in low probability climatic events (i.e. extreme

) events) is usually not available, so it may not be possible to rate the significance of future
fOIj the_ _energy sector (supply and deman_d) ) risks associated with extreme events. This should be acknowledged as an area of
2. Will critical energy sector thresholds (which represent the uncertainty in the risk assessment.

boundary between tolerable and intolerable levels of risk)
be crossed due to climate change?

3. What are the main uncertainties in the risk assessment

Key questions

A Sections for report describing the hidgwvel assessment of climate change
risks to energy sector performance (supply and demand), quantified where
possible.

Tools A Completed risk table and risk register.
. ) o ; . L NIA Albania Report Albania report Annex 7
A "Climate risks & vulnerabiliti€s ¢ 2 NJ a4 K2 LJ NB L2 & section 3
A Reports and data provided by-@ountry experts . t%egr‘;';]ework
A Wider literature on climate change and its impacts of A"’ZTm:;gL‘m Albania report Climatic vulnerabilities, Diagram
relevance to the energy sector. — Table A2.3 risks, and opportunities
Albania Report | Albania report 26
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Stage 4.1 Undertake preparatory work o

adaptation options

2 K2Qa

Ay D2t Omus

A

Assignment Management Team

Timing & time required

A S G ¢ Slfnyite ridks & vulnerabiliti®s ¢ 2 NJ & Klinate
risk management and costenefitanalysi® ¢ 2 NJ a K2 Lp
A 1-2 days

Key questions

Mesign of new assets?
ARehabilitation of existing assets?
Mrivatization of the energy sector (if relevant)?

A Sections for report describing assessment of climate
change risks to energy sector performance (supply and|
demand)

A Completed risk register and risk table

A Checklist of adaptation options.

1. What options are available to manage the risks identified at
Stage 3.47?

2. 2 KFd FNB GKS tA1Stfe O2yaSid

3. Can options be identified that are more robust to climate
change?

4. Are there opportunities to address climate change resilienge
as part of:

B et

the full range of ways that energy sector decisioakers can act, including informational
institutional, and physical / technical measures.
For instance, they can help to build adaptive capacity by creating better linkages betw

for new energy assets to take account of climate change. They can also undertake ph
adaptation actions to build climate resilience of existing energy assets as part of
rehabilitation, or provide funding for energy efficiency measures. If the risk assessme
has identified an energy demassipply gap opening up due to climate change, then it i
sensible to identify a diverse range of new energy generation assets, opportunities fo
/R regiqpal trade, and ways of reducing energy demand, which could contribute to filling
gap.
3./ KSO01 GKS O2dzy i NE QA
to build climate resilience.

yIEGA2ylt SySNHe ad

4. In the face of uncertainties about future climate change and its impacts, there are sev

types of options that are particularly useful:
> WYphb2 NBINBGIQ 2LA2yax
extent of climate change.
> W26 NBINBGQ 2LIGA2ya INB t2¢ O2ai Y
v 58 climate change anSd arel_IJmI%st2 often avajJ_abIe)\at gh% design stﬁgg f{gr gew alzset
S 8. g 9 e 232 oF ik A S s B A e B s
> Flexible approaches, which involves keeping open options, or implementing
options that can be increased in the future, to provide additional adaptation wh
the need for it, and the performance of adaptation measures is less uncertain.
Itis importantto avoids®F f £ SR WYl f I RFLWGABSQ | OliAzy
difficult to cope with climate change risks, such as development ofliead energy
assets in an area at high risk of flooding or coastal erosion.

6KAOK RSt AGSNI

7S

5.

1. When starting to identify adaptation options, it is important to think widely, considering

ee

providers of climate data and energy sector managers, or by upgrading design standard:

ysi

Nt

S
the
N.

era

S owws

A Initial set of adaptation options
Albania Albania
ALBANIA | Report report
Annex 3 Section 5.3 Return
to Framework
Climate Albania Checklist Diagram
change report for
report Section 6 Adaptation
options 27



Stage 4.2 Validate risk register with

stakeholders

2 K20Qa Ay 02t O

A

Assignment Management Team with workshop participants
(a subset of the key experts who attended the first
workshop, between 15 to 20 people)

Timing & time required

I G & Gdlirdte risk andgement and cdsenefit
analysi®2 62 NJ a K2 LJ

m et

It is important to discuss the prioritization of risks undertaken at Stage

3.4 with energy sector stakeholders, to ensure that agreement is
reached on the key risks.

At the start of the risk management workshop, present the Risk
Register from Stage 3.4 and discuss the relative rankings of the ris
until stakeholders are in agreement on them.

Given the uncertainties around some aspects of climate change
impacts on the energy sector, particularly in relation to extreme
events, it will not be possible to assess every risk objectively. Therg
may be an inclination among some stakeholders to prioritize extren
event related risks, so the facilitator of the discussion may need to
NEYAYR LI NIGAOALIYyGaAa Foz2dzi GKS
KETIFNRQ FyYyR WYIF3ayAGdzRRS 2F O2y 4
effects from changes in average climatic conditions are given due
weight.

(S,

e

A

Agreed final risk register and risk table.

ALBANIA

Albania

Complete Albania

report

risk table report

Table 3

and risk Table A2.3

register

A 1 hour
Key questions

1. Is there agreement among stakeholders on the
prioritization ofkey climaterelated risks and
opportunities undertaken at Stage 3.47?

2. If not, which risk ratings need to be changed and what i§
the justification for this?

Tools

A Sections for report describing assessment of climate
change risks to energy sector performance (supply and|
demand)

A Risk register and risk table from Stage 3.4

Return

Diagram

-

to Framework
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Stage 4.3 Introduce CBA & agree CBA m
objectives & boundaries

1. The introduction to the Cost Benefit Analysis (CBA) should be delivered by the
Assignment Management Team.

2 K2Qa AYyOD2f( O 2. The Assignment Management Team should consider possible objectives for the GBA
prior to the workshop, in case they need to stimulate discussion. However, ideally | the
A Workshop participants, facilitated by Assignment objectives should be generated and discussed by the workshop participants
Managemenfream themselves.
3. Setting the objective for the CBA is a critical task and may require reconsiderationjor
review during the workshop. It is likely that the identification of adaptation options
(Stage 4.1) will have resulted in a ldieg of adaptation options, ranging across a ver
Timing & time required broad set of issues. If so, it will not be achievable to undertake abmostfit analysis
for every single option. Instead, it will be necessary to develop a focused objective fo
A During®/ f A Y I 08 NI & 1 Yoengfit 3 Y4 N i ! ng%?A,altg%ﬁssomated smaller number of options for analysis (typically betweer
Iy I £ viokshépQ _ _ _ S
A 3.5 hours A For instance, if the risk assessment has identified an energy desgpuly
: u gap opening up due to climate change, then it may be sensible to define the
2028004A0S F2NJGKS /.1 & FyasgSNRyS3
FLILINE I OK (2 &dzZlll e GKS aK2NITFIEE|A
Key questions 4, The boundaries for the CBA may include: subject areas that are outside the knowlgdc
or authority of the workshop participants; technical or physical limitations; or,
limitations to managing the complexity of the CBA achievable within the scope of the
1. Why is a CBA process to be followed? study.
2. How does CBA assist in decismoaking? 5. It is important that the facilitator draws workshop attendees away from technical
3. Why is it important to include environmental and social costs details, to focus on the broad picture.
and benefits in the analysis?
4, What is the underlying objective that the CBA should address
(e.g., a policy level objective or a technology level objective)?
5. What are the technical, political, financial or other limits and
i ? L . . .
boundaries of the study* A An objective for the CBA, written down in one sentence, and a list of
boundaries for the CBA
Tools
Second WOFkShOp UZBEKISTAN
. — . ALBANIA | workshop invitation
A Sections for report describing assessmentlohatechange presentation Workshop Workshop 2
risks to energy sector performance (supply and demand) Cost Worksho case study presentation
A Risk register and risk table from Stage 3.4 benefit invitees and
lysis data
A Presentation materials on CBA Process ana reau Return
fequests to Framework
Diagram 29



Stage 4.4 Discuss & confirm adaptation “
OptIOﬂS & paramete = fOF CBA 1. Approximately 5 to 8 distinct options need to be developed in discussion v
workshop participants.

ith

2. The options may achieve the objective in different ways.

5 i A Forinstance, if the objective of the CBA is to address the question:
2 K2Qa AY 02 Oppus W2 KIG A& GKS 2LIGAYEE | LILINEEF OK| |
OFdzaSR o6& OfAYIFIGS OKFy3aSKQ GKS)
of new energy generation assets, opportunities for regional energ

trade, and ways of reducing energy demand.
3. hLIiAzya akKz2dzZz R 6S 3ASYSNI GSR (KNERdz
As! adzl £ Q  KNE dzaekched idleas/ @niy &ri outtndldf fhe oltions
is required at the workshop.

Timing & time required 4. Itis important to agree with participants the financial, social and
— R j ; envigonmental parameters against which the options will be appraised. These
A DuringW/ f AYIF U0S NAA] W¥YienéfitaSYSyu | %ﬁmdgag;é U

Iy I £ véokkshepQ A Capital and Operational Costs (CAPEX and OPEX)
A 3.5 hours A Energy and fuel pricing
A Value of water
A Greenhouse gas emissions
A
A
A

A Workshop participants, facilitated by Assignment
Managemenf{lTeam

Land value
Disturbance/ relocation of people
Ecological value

Key questions

1. What are the options to achieve the agreed objective? 5.  Other parameters to be agreed for the CBA include:
2. What are the components of each option? A The time horizon over which the assessment is to based
3. What are the financial, social and environmental A Discount rate and Internal rates of return to be considered (ranges

parameters (costs and benefits) associated with each can be used).

option?
4, How will climate change affect each of the options?

5. Which parameters should be included in the CBA? A Summary description of options for CBA and parameters
Albania report | Albania report
ALBANIA Annex 5 Section 5.3 and
5.4 Return
to Framework
. . Summary for Handout for Diagram

A Checklist of potential parameters Stakeholder Workshop 2 g

parameter

priorities 30




Stage 4.5 Identify data gaps

It is important to obtain and utilize as much data as possible from t
workshop attendees and local stakeholders. This is to ensure gre
buy-in to the analysis and more accurate assessment of the

e
er

2 K20Qa Ay 02t O

Assignment Managemerteam and some of workshop
participants

A

A
A

Timing & time required

parameters.
Data gaps to consider include:

Specific performance capacities and efficiencies of energy
assets,

Capital and operational cost data,
Details of technical and physical limitations on specific energy

<

assets,
A 5dzNAyYy 3 | YR AYYSRaQimaieSiske T2t 2 ¢ My 3 Laddv&ue W
managementand cost Sy S T A (iwokkshopt & a A g Q A Fuel and power pricing,
A 0.5 days A Impacts of climate change on the performance of the energy
sector (supplyside assets and demand),
A Impacts of adaptation options on the performance of specifi¢
. energy sector assets.
Key questions
1. Is the objective clearly defined and can all the agreed
options meet the objective?
2. 2 KIFG FINB GKS 1Se 0O02ad | yR - -
in relation to the agreed list of evaluation parameters? : : .
3 What information is best sourced from the workshop A Table of data required, including the proposed source of the data
attendees?
4. What information is best sourced from international best
practice / design / experience? AR
CBA Options
framing example

Climate risk management and cestS y S ¥ A (i
workshop summary form

Ly

rfearaq

Return
to Framework
Diagram

-
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Stage 5.1 Obtain data for CBA

2 K20Qa Ay 02t O

Assignment Managemerteam and some of workshop
participants

A

Timing & time required

A 5 dzNR y 3 Y S S Gliyn@erisk nfriadeM@ntiakos
S2at 05y Svorkshopl VI f 8&A4&Q
A 1 day

1. Faceto-face meetings should be held following the workshop to try
and obtain as much data as possible that can be utilized in the CBA.

2.  Therequired data are listed under Stages 4.4 and 4.5.

3. Awritten list of formal data requests may need to be sent following
the faceto-face meetings in order to obtain specific data.

4.  Where ever possible, local data related to the adaptation options
should be obtained and utilized in the CBA. Gre$srencing or
benchmarkingvith international best practice should also be carried
out.

| W

 owws

Key questions

1. What would be required to implement each adaptation
option?

2. How long would each take to be implemented?

3. What would each option achieve?

4, How much would each option cost to implement?

5. How much fuel would be used?

6. What external costs and benefits would be realized by
implementing each option?

7. What are the constraints on implementing each option?

Tools

A

Elimate risk management and castS Yy S ¥ A
workshop summary form

A Completed narrative description of each adaptation option and
tabulation of data to be used in the CBA (to be included in final study
report).

ALBANIA
Examples of the parameter
aspect data required for options|
CBA options framing example
I fearaq Return
to Framework
Diagram
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Stage 5.2 Discuss climate change risks

associated with adaptation options

2 K2Qa Ay QD2 OB

Assignment Managemerteam and some of workshop
participants

Timing & time required

A 5dzNR y 3 Y S S i Gliyn@erisk nfriagMéntiako$
0240 oSy Swokshopl yIfe&airaQ
A 1 day

A

CTTTEFC TP [€

1. What are the direct climateelated risks to each option?
For example, risk of a change in average temperature
impacting the efficiency of a power plant.

2. What are the indirect climateelated risks associated with
each option?
For example, risk of higher temperature leading to more
irrigation and less water available for hydropower

generation?

3. Are there critical thresholds associated with climate
change which could impact the options?

4, Are risks likely to occur progressively or after a particuITr
point in time?

B o

1. The adaptation options may themselves be vulnerable to the impa
of climate change, and so it is important that these considerations
incorporated into the CBA.

A Forinstance, if the adaptation options are a range of new
energy generation assets to fill an energy demand supply
demand gap, then these new assets may also be affected b
climate change

2. Faceto-face meetings following the workshop should be held to try
and obtain as much data as possible about how climate change co
affect the adaptation options, where relevant.

wE€

This should include assessing both direct and indirect risks. It is
important that there is a broad consideration of indirect risks as the
may be more significant to some adaptation options than direct risk
(e.g., if water has to be diverted for higher priority uses, then this cqal
result in inadequate water supplies to a power plant and temporary
shutdown during dry periods).

4.  Alist of agreed assumptions about climate risks and engineering /
scientific references should be documented.

S owws

A A summary of how the performance of each adaptation option will
change over the period of assessment as a result of climate change.

A Sections for report describing assessment of climate
change risks to energy sector performance (supply and
demand)

A Completed risk register and risk table

ALBANIA

Albania report Annex 7 Albania report Section 3

Return
Albania report Annex 8 Albania report Annex 9 to Framework
Diagram
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