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1.2 Essence athe Activity
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1.3 Key Findings
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Approach A
tarts o be achieved. || the teshnologie anc enegy
mix of the cost optimal path to
achieve the target.
U
Identify how to achieve the cost optimal path through policy instruments
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| Appliance labelling; information and Market regulation. technology !
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Action plans with detailed clear measurable targets, activities, timeframes, tasks,
responsibilities, resources allocation, milestones and performance measures.
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Model Run with the
policies included.
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1 1
: Regulatlor.'ls.: Aw_areness raising Market reforms: Longer term :
! Energy efficiency actions: Liberalisation; options: 1
. 1
! standards; Education, Removal of subsidies; Research and i
. . . . " |
|| Appliance labelling; information and Market regulation. technology |
| Building codes. awareness; development. i
\ SUppOfT of energy Quantified through assumptions |
1| Include standards for all new i included as availability 1
1| technologies in the model. audits. of improved !
I technologies :
1 Quantified through assumptions. |

The model solution shows the effect of the
policies on the energy system development.

[ Compare the output with the desired state of the energy systemin the future. |

Action plans with detailed clear measurable targets, activities, timeframes, tasks,
responsibilities, resources allocation, milestones and performance measures.
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To support the analysis of the energy systenkraine(and to enhance the communication among
the people involved in the strategy desigth)e teamwasasked to prepargtestand delivera merit
ranking tool based on a muitiriteria approach aiming at capturing different aspects of the complex
decisbn about the energy strategy to follow
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A spreadsheebased tool (implementing the TOP&#®thod) has been prepared and used for the
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Sixteen estshave beenperformed, makinguse of the available set of results from the energyssy

tem model andbfthe & G I | S KefeRri&esRX@ressed as a weight associated with each driter

on, are presented in the following chart (Figure 3).
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Figure 3: Minimum, average and maximum weights assigned to each criteriqro@ from the
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a C)l g NR I LILINRI OK¢ Aa 3ISYSNAX(GERKR WraASE d& o diR0 (kAL
noy
1. CANBRG 2F |ff (GKS avyz2aid AyadSNBadAaAy3aég 2N GaRSa.
2dzi LJdzia o0SdId AO0SYINR2 d.¢ Ay CAIdzNBE novI &K
methodology described in seoti 1.3.4above.
2. In the next step, the policy analysts should identify intermediate milestones in the time
horizon of the analysid’hese would be significant turning points in the key indicators that
are used in the monitoring of the development of teaeergy system. For example they
could be points where a new energy commodity is introduced, or the Energy Intensity
reaches a certain level etélere it should be noted that the TIMES model used in the
OdzNNBy G Fylfeara Aa AYLKES VFSYLINER OKYD ¢ Kd IS NISS
model makes decision at each point in time knowing all the future developments regarding
prices, costs, constraints etc. This approach may present some pathways towards the
desired outcome which are not easy to replicateineal system. In real life, decisions are
taken based on a very limited knowledge of future developments. Therefore, the analysis
of the results through the identification of key turning points and changes is always
necessary in order to design the neeldget of real actions and the corresponding timeline
of their implementation.
3. Policy analysts should thedentify the changesthat are needed in order tanove the
system from the milestone right before the desired final outcomgdint B and define a
plan. The different policy instruments taken into consideration can include:
1 Regulations: energy efficiency standards for appliances on which labelling schemes can
be based and introduced. Building codes with minimum energy performance eequir
ments or minimunruse of RES etc.
1 Awareness raising actions: education of technical pemsbon the implementation of
improved technological options, information and awareness raising for energy ensu
ers, promotion/support of energy audits etc.
1 Market reforms: Marker libralisation and efficient regulation, removal of subsidies etc.
1 Longer term policy options: Research and development for specific technologies that
have been identified as important in order to improve their efficiency, decrease their
cost orachieve localproduction
Ly GKABZBS Ewmm@gaé 0 I NNR S,N\h’ S 6fS3E T NBIHKIST A2 WMET
uz NB & K2 dzErR/ R6 Si KASR SO2UNANISAGHARIY R &/ Ja RAdett B Oa 8 £ Olot C
OuA2y LYy akKz2dzZ RY
1 definedetailed, clear and measurable targets
1 describe activities and related timeframes
9 identify responsibilities allocate task and relevant resources
1 include performance measures in predefined milestone points.

4. This process should be iterated until reaghthe base year (point 0), defining in this way a
full path for reaching the desired state, with intermediate milestones.
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'y SEFYLX S Aa 3IAGBSy o0St26 Ay 2NRSNI G2 RS&EONARGS
[ SGQa &aadzyS GKFG | O02ad 2LWAYFHE |ylFrfeara Aa LIS
ARSYGAFTASR +a | 1Se SySNHeée aSNBAOS® ! aadzyS GKI
FNB y2 f2y3SNILINI 2% a«bftt20zZ8R2§Y 6KSt SISHKSR
¢KS YSaalr3dsS FTNRY (GKS Y2RSf 2dzildziz o6F aSR LJzNBf &
O28HFSOGAOS G2 Ay@Sald Ay yR dzasS AyOFryRSalOSyid o
YIe y2i08¥88FAKS2T adzOK I RSOA&A2Yy &aAyOS (KSe R?2
YIe y20 0SKIFI@S Ay GKS N}GA2ylFf ¢gle&d ¢KS @LI SYS
odzf 64X FAYAYy3 G olyyAyad AyOlIyRREOSY&KSO ®RSOA axAY
Oty GF1S8S FAYAY3 (2 O2NNBOG GKS AYLISNFSOG o0SKIF QDA ?2
NBadzZ Ga OFy ARIMGBLIEAZHE 60Kyzaf 238 ySSRa (G2 o068 ad
GF EFGA2Z2Y 6K Sa2daakaMar 805S Lidzi Ay LX FOS FyR 6KIFG | NB

1.5 Challenges Faceahd Recommendations
¢tKAA &aSOGA2Yy NBLERZ2NIa az2Y$8S LISYyRAy3I AaadzSasz ARSy
AYLINROSR F2N) Fdzidz2NB 'yl fteasSao
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151 wSO2YYSYyRI (IARPTEY FERNBE &S (! { NI AYyAlLYy D2@SNYyYSyi
b (:)[\IléT Fylrteaaa ZEWQKS“,:;IC)ASyI- NA 2 Ré?f\yg\dg\?ya oy
ASOUA2Y MO0 @H2Y S AALSRYRBWRA KMBRBYAY | NB LINSaSyYyuSR 0Sft
1 ¢KS ayl (dz2NBé 2 ¥ stk be RI&ife#rid inddgery dkidici Cufrent
scenarios are not designed on the basis léraative strategic hypotheses. They are
Y2NB fA1S SELX 2N {2 NEThé iBeatificatiorh of a dear atsatsgici. A T &
problem should drive thepreparation of the energy strategy document, and thesign
of the scenaripso that stakeholderswill be ableto use the energy system model of
Ukraine as a decision support system.
T {OSYyINA2a INBX daRSaA3IySRéEé rebulfsRare cetradied bl & SR €
compared till 2035since this is the timeframe dictated by the strategy documdtiere
is a risk to lose part of the informati@ontained in the model solutioand to miss some
key differences across scenarios/strategies éiampledue to significant changes the
evolution of the systenafter 2035)when this approach is used
I The economic response of the modetlated to thecalculation ofenergyprices,and
system costsseems to be not completely correcthe overall implementation of the
scenariodn the TIMES modeleeds adjustmentsand improvementsto overcome thase
problemsand geta setoft O2 y & A aconfpgrable FeguRs.

¢KS f AAQANRNTSNAAY Sz2a SR Ay GKS a/ 5! I LILIN2 F OK RSTAY
airF1SK2f RSNES O2dz Rdzd NB AN KENEAXWNRP IS A FRAF £ £ &Y
1 Only guanitative criteria are consideretbr a cross scenario comparison at this stage
'Security'is an important indicator buit is translatedand measuredvith a smple ener-

9
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gy dependencybased metricEnvironmental, energy, economic criteria acarrently

included. Criteriawhich are not part of the analysurrently arer endissions obther

pollutk y (i & éthe AsNdciatedd RI Y I 3 S relddedl atai ¢hese local pollutants

G RA @S NE &f BrieiQy sligplg gréenergy sourées a S+ aAySaa 28 AYLIE S
specific measures/targels ¢ ¥t SEAOAT AGe 2F (GKS LI2sSN aeai!
For allthe not explicit criteriaan expost analysis (e.g. thresholdsjay allow to better

understand the tradeoffs of different evolutions of the systenand tofurther refine the
rankingexercise.

221Ay3 4G GKS a@lF NAFyOSe 2takehddérS, therSis @aKGa O
good evidence that different opinions/views were represented and considered in the

first stage of the worklt is suggestd to keep a broad stakeholder engagement to face

the complextask ofenergy planning.

@03 YYSYRIFIGA2Yya

KS OdNNByid FaaiadayyYSyid ¢l & GKS LINBLI NI G,
2yFt LREAOASEAD | FTNIYSH2N] 61 a& LINBaSyil:-
ydzYo SNRRNBAA8BE%aE aK2dZ R 085

2F 0
Yy I GA
|.

We don't knowin detailswhat are the specific assumptions of the scenarios (targets,
policy instruments andmeasures modelledand the specific way in which they were
modelled Model results can give us some clues, but at the moment the quintita-

tive information which is availables a set of charts and slides presented during the
workshops and cumulative indicatoréaggregated figurejalculated for populating the
ranking tool.Before starting to design energy polices, it wouldrszessay to under-
aldFyR 6KIFG Aa I(anttBaidbre @ madal apUbdid ivigayisgan actual
GFAYRAYIE 02 dzii O2 W& achiegetthisfiakc®serdcallxbozatibniwit? thfed
modelling team is necessary in order to understand the detailed model inputs and the
exact modelling techniques that were used.

In order to apply the suggested framework and propose policy measures, dedeset
of results should be made available to analyse technology penetration, energy abmmo
ities use etc. in the different sectors that are included in the model.

More emphasis should be given to the demand sioath in terms of results analysis
and in terms of preparation of measureand actions dealing with the demandevic-
es/appliancesandthe final uses of energy.This is important, specifically when analysing
energy efficiency measures and the penetration of RE technologies in the demand se
tors, andespecially so in the case of Ukraine where a strong potential for improvement
of the demand side energy technologies exists.

1.6 Ownership

After this short Activity is completed remember, that it was only approved in April, and

was completed by 29 Aprihe Government of Ukraine is committedbased on what they

have told the Expertg to continue to strengthen the Strategy design process and te co

tinue to improve the main mode] TIMESUkraineq that is used as an optimisation tool to

assess the impactsf different Energy Scenarios. The Workshops in this Activity has acted

Fa | aOFdlrteatégd G2 NBAYF2NOS FyR (2 adNBy3i
development of a new Energy Strategy for Ukraine.

10



INOGATE

PROGRAMME
FUNDED BY THE EU

ENERGY COOPERATION BETWEEN THE EU, THE LITTORAL STATES OF THE BLACK & CASPIAN SEAS AND THEIR NEIGHBOURING COUNTRIES

1.7 Impact Matrix

¢ KAA A& LINPKoS oﬁ)\éNa’ﬂ'@rzé SHAIFS -FaNIhASIYSGYS R YR LIF NI A OA LJF (0 2
08 RSOAAAZ2Y adzZlJL2 NI a@ZANS &53IRY GAKS (RS FORYESINE 2//32 5D
FYOAGAR2dzATZ | YR &2YS |-RR7\u7\2y|f|31:5¥2>I$HastyFmvaaM
O2yaAradasSyid FyR O2YLX SGS R20dzYSyid 6KAOK K& I £ F N

a

I Transparency: it is suggested to share among the stakeholders, and to make transparent
Ay GKS FylFfeaaas hfdrrhation Wch dre uSedl in th§ mlanning-& G+ G A O ¢
ercise. National Energy Balance, inventory of Emissions, technology repositoryabound
ry conditions should be clearly discussed and reporizata and indicators should bé-a
so benchmarked with international siatics. Comparisons may unveil statistical lpro
lems, underestimation/overestimation of some key parameters (like costs, savoigs p
GSyaAal tas Sdis@ded fombtyeRGoanigsii KS a

9 Stakeholder engagement: stakeholders should be involved in tegydef the scenarios
(strategic hypotheses), not only in the analysis and selection of a predefined package of
options. Scenarios should be formulated on the basis of aceelfistent storyline an-
ing at testing a clear hypothesis of the energy systewiwgion (economic driversni
vestments priorities, targets, etc.).

 Apolicy2 NASYGSR NBadzZ ¢6a Fylrtearay (GKAaAmAA &adAaft
portant that modellers and decision makers cooperate in such a task in order tg-tran
late the findings of the modelling test into concrete instruments.

1 International Communitythe energy system model which is going to be used belongs to
the family of the TIMES models generatorbe TEnergy Technology $mms Analysis
Program (ETSARN ImplementingAgreement of the International Energy Agency (IEA),
first established in 197ds responsible to develop this methodolo@@T SARuNnctions as
a consortium of member country teamgurrently nearly 70 countriesand invited
teams that actively cooperate testablish,maintain, and expand a consistent multi
country energy/economy/environment/engineéng (4E) analytical capabilitizocal @&-
ergy system planners could benefit a lot from a regular participation of a Ukrainian
modelling unit to the workshops/events organised by this community.

t2ft A08 séejéle_vé [AYAuSR LR G
{GN) GS3e )\EM/SI{UNJUSEIe ﬁQVSNJEIe {L
I 2YYdzy A (@ HNop A&
dzy RSNB | & @

wS3dzt A2y | Cdzf FAf YSY 2¥b2  wlylAy;: hLISNI GAZ2Y
9y SNH& {OSyl N¥2dzR3S gc22f¢ LINE
RAFFSNBY G |t NIAOALN
{OSYI NA2& |! LINRE 22N

¢SOKy2f 238 58S0St2LIYSyili 2T wSAGNAOGSRaz2NB | g+ N
hLIGAYA&EFGA2Y &! ITNFXAYS 9y I NBFa G2
G2 | [/ 2dzyiNBQzoolasS &St NGt dzS 2 F

1 NI AYS
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1.8 Scenarios (Alternative strategies)
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2.1 Agenda of Brainstorming Event

DRAFT
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BRAINSTORMING EXERCISE / WORKSHOP
Preparation of the National Energy Strategy of Ukraine till 2035

Dates: April 81 9, 2016

[ 20FGA2YY t dza OKI
Hn b®, dzy | SNRE@RA{EDS tYRBOR n
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dnnn

ClLtE&yn nn ocn GAAM

Dt { O22NRAYMASFWOWpbHbb oncumUn
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p¥Ynlcy dza& GNJ yaFSNI FNRBY (GKS ! OFRSY3I2NRR2]

Yot NNAGIE (2 (KS K235t

/ 2y3aANBaa | 2GSt

nnTtTp

ndmhb9

YSi{iNR

Time Topics

Speakers / Facilitators

10:00¢ 10:15 | Welcome speech from the Ministry of Energy
and Coal Industry and Inogate Program

V.Virchenko, A.Twomey,

Introductionof participants

10:15¢ 12:00 | Session 1

Tasks and Obijectives of Ukraine and the EU
the Energy Strategy Development

Presentation

Result: determination the tasks and objective
of the Energy Strategy of Ukraine till 2035

Moderator D.Tolmachov

T. Woellet (EU Energy and
Climate Strategy)

R.DeMiglio (EU ModellingtE
perience)

V.Riabtsev (Strategy Concept
S.Golikova (Expert view)

Open Discussion

12:00¢ 13:30 | Session 2

Strategy Structure Based on the Agreed
Tasks and Obijectives

Result: determination th&trategy Structure
and chapters (parts) of the Energy Poliay; d
termination the experts, responsible for each
of the chapters (parts) preparation

Moderator V.Virchenko

V.Riabtsev (draft Strategy
Structure),

Open Discussion

13:30¢ 14:00 | Session 3

Presentation of the Energy Scenarios by the

Economics and Forecasting Institute includin

Moderator V.Virchenko
O.Dyachuk, R.Podolets
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applied approaches and criteria Questions to developers

14:00¢ 15:00 Lunch

15:00¢ 16:00 | Presentation and Discussiof Results of & | Moderator V.Virchenko
narios C'om_pllatlon,_ Validation anql DISCU.SSIO 0.Dyachuk, R.Podolets
of the criteria (metrics to use) against which
the Scenarios will be compared Open Discussion

Result: understanding of i) the principles use
for presented scenario modeling, ii) major
parameters and resultsf@resented scenario

modelling
16:00¢ 19:00 | Session 4 Moderator D.Tolmachov
Presentation of the Energy Strategy ranking | R.DeMiglio
methodology, ranking exercise and a feedbacl :
A . V.Virchenk
(what is missing, what is redundant, whegeds rehenko
to be improved) Open Discussion
Result: preliminary ranking of presented loy |
stitute scenarios
19:00 Dinner followed by informal Discussions
Day 2¢ Saturday 9 April 2016
9:00¢ 10:30 Session 5 Moderator V.Virchenko

Discussion of Priority Scenarip©pen Discs- | Riabtsev,Golikova, Khabatyuk
sion Approach Sinyuk

Result: evaluation of Priority Scenario fara | Open Discussion
cordance to the tasks and objectives of the E
ergy Strategy of Ukraine till 2035, sabctoral
priorities etc.

10:30¢ 11:00 | Session 6 Moderator V.Virchenko
Discussion of Extra Criteria R.DeMiglio

Result: identification of extra criteria if needed Open Discussion

11:00¢ 12:00 | Collection of criteriaveights/preferences from | Moderator V.Virchenko
stakeholders R.DeMiglio

Result: identification of criteria weights/ prafe

Open Discussion
ences from stakeholders P

12:00¢ 13:00 | Session 7 Moderator V.Virchenko
Update of the Strategy Structurgbased on the | V.Riabtsev (updated Strateg
ranked priorityscenario Structure)

Result: updated Strategy Structure and list thg Open Discussion

14
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experts, responsible for each of the chapters
(parts) preparation

13:00¢ 14:00 Lunch

14:00¢ 16:00 | Discussion ahe main approaches/ideas for th{ Moderator V.Virchenko
preparation of Energy Policies as part of the V. Riabtsev S Gokova

Energy Strategy 0.Khabatyuk, A.Sinyuk

Result: e_xchange ideas as for Ene_rgy Strateg_j Open Discussion
preparation as well as for preparation of speci

energy policy chapters

16:00¢ 17:00 | Summary and Next Steps Moderator V.Virchenko

Result: identification of the requirements as tg V.Virhienko, A.Twomey
the content, volume, timing and reporting for
the preparation of specific energy policy gha
ters

Discussion

18:00¢ Bus transfer to Kyiv
2.2 List of Participants of Brainstorming Event
two9t! w!¢cLhbOWE, ¢ OWOWIDDLONCL[Y HNOP
[L{¢C wWhRCb{RhwAwY{ITWweL/Lt! bce({
APRIL & 9, 2016

b 2 Name, title [ 2y aGFOG REFJQt I NIA

M & Vadym Virchenkq Adviser to the Mirs- | @®PA NDKSY 12 X3YIl JH Rl &a
ter, Coordinator of the ESPO35 prepaa-
tion, Ministry of Energy And Coal Industr
(MoECI)

ncTtT c@t do yy

H & Sergey PorovskyAdviser to the Minister,| 8 SNKA & dPLI2 NP gal e|H Rl &a
Energy efficiency, Renewables, MoECI

odhfS1alyRN +2@1y¥AdRncaAny HYTH H RF2&
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2.4 Energy Strategy Ranking Methodology
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. MCDM METHODS
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Many chaptersin Agenda21 call for the implementation of the following
principle dparticipation of peoplein setting priorities and in decisionmaking
relatingto sustainabledevelopment

There is no & | 6 & 2 bedzialfdnative (generally), solution depends on
individualpreferencesof decisionmakers

In many casesat least technological,economical,environmental and social
criteriashouldalwaysbe takeninto account

Stakeholdersidentification and involvement should ensure that all parties
viewsare fully considered

Criteria should emerge from the & LINR 6 & 6 NHzO (i grdkksy 3 §
dunderstandabilitg; dmeasurabilitg; cnonredundancg; dindependencg
écompleteness
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. MCDM METHODS
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1) Define multicriteria problem and objectives explicitly

2) List and describe alternatives for meeting objectives

3) Define criteria/performance indicators to measure performance of
alternatives

4) Data gathering and elaboration (e.g. analyses and/or modelling activities)
5) Prepare a decision matrix by arranging alternatives against criteria

6) Elaboration of weights for criteria

7) Rank alternatives, and analysis of results with interest groups

A lteration of the process (sensitivity analysis) before getting final results.

MCDMMethos Computton

Weightedsum Quantitative High Simple Low
Idealpoint methods Quantitative Medium Simple Low
Outrankingmethods Quantitative Low (Very)complex Medium
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. TOPSIS METHOD
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Technique oforder Preference bydmilarity to Ideal Solution

Ideal point methods Quantitative Medium Simple Low

Twod @ A Nditetrativesare calculated

A (Positive) Ideal alternative the one which has the best level for & I  f |
attributes considered

A Negativeidealalternative the one whichhasthe worst attribute values

o
o
o
o
@
o
el
2
B
=

TOPSISelectsthe alternative that is the & Ot 2 o $h& itleal solution and
& T | NJifrsrs iegativeideal alternative
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. WEIGHTING METHODS

INOGATE

1) Direct ranking method
A subjective, ordinal, 4points scale based

2) Rank Sum methodr Rank Exponent method
A&ddzo2SO00ADBSsE 2NRAYH#)®D | RedzaiSR oAl

3) Pairwise comparison method

A subjective, cardinal, generally based o8-@r 5-points scale

ALG FAYa G2 YSI&adNB GKS YIF3IyAaiddRS
the matrix.
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Information fbetweenocriteria
A It involves the priorities and perceptions of the decision maker. The
selection of the weights is his space of freedom
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. Simple Additive Weighting Method
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- This is the most used method because of its simplicity

- The total outcome for each alternative is calculated as weighted sum of its
respective attribute outcomes

— n
B = Zj:le Uij

[Atemave |c1 c2 |c3 [c4 1cs | o |
Al all al2 al3 ald al5 al ‘
A2 a2l a22 a23 a24 a25 U2 -~ MAXQ
A3 a3l a32 a33 a34 a35 03 ‘
Weights: wl w2 w3 w4 wh -
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. TOPSIS

INOGATE
TOPSIS assumes that we havalternatives (options) and attributes /
criteria and we have the score of each option with respect to each criterion.

A Let x; be the score of optiomwith respect to criterion j
A Let J be the set of benefit attributes or criteria (more is better)
A Let Jbe the set of negative attributes or criterfiess is better)

Construct normalized decision matrix

A This step transforms various attribute dimensions into ‘utimensional
attributes, which allows comparisons across criteria.

A Normalize scores or data as follows:
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. Steps of TOPSIS
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Construct the weighted normalized decision matrix

A Assume we have a set of weights for each critesitor j =15 Xy &

A Multiply each column of the normalized decision matrix by its associated
weight.

A An element of the new matrix is:

Vij =W T

Determine the ideal and negative ideal solutions
A (Positive) ideal solution.
A*={\y 2 v{}xwhere
v ={ max(vy) if ji J; min(v) if ji J}
A Negative ideal solution.
A ={VZ viwhere
v ={mini (vy) if il J; max(v) if ji J}
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. Steps of TOPSIS
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[+ £ Odzf I §S GKS daSLI NXdA2Yy YSIadNBae¢
A The distance from the (positive) ideal alternative is:

§ =[Sy =1z XI Y
A Similarly, the distance from the negative ideal alternative is:

Si= [Si(y qvp)?]™ i=1z Xz Y

Calculate the relative closeness to the ideal solutign C
G =S/ (5§ +S)
Select the option with Cclosest tol.
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s st beyond
INOGATE renewable electricity in Europe 2020
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Bernhard Brand * , Rafik Missaoui

Multi-criteria analysis of electricity
general tion mix scenarios in Tunisia

nnnnnnnnnnnnn

o
©
4]
[
=)
o
c
2
=
2

nnnnnnnnnnnnnnnnnnnnnnnn

11

VYUY by gy g dbdbdbybybgbdbdbibdbgbybubgby
YUY e ey dyppp ey by gy
YUY e ey dyppp ey by gy
YUY e ey bbby Yy bbby g gy
YUY e ey dyppp ey yy gy
YUY ep oy dyppp ey by gy
YUY ep oy dyppp gy by gy
VY e g g bbb p ey gy
VYUY e ey bdyppp gy by gy
VYUY e ey dyppp gy by gy
VYUY gy g by g gy

34



INOGATE

PROGRAMME
FUNDED BY THE EU

ENERGY COOPERATION BETWEEN THE EU, THE LITTORAL STATES OF THE BLACK & CASPIAN SEAS AND THEIR NEIGHBOURING COUNTRIES

{ftARS wmH

o
o
o
o
@
o
el
2
B
=

12

YUY e ey bdyppp ey by gy
YUY e ey dyppp ey by gy
YUY e ey dyppp ey by gy
VYUYl pgy
YUY e ey dyppp ey yy gy
YUY ep oy dyppp ey by gy
R RURU UL R AU AU U R R R R U R R U U R A
YUY e ey dyppp ey by gy
VYUY e ey bdyppp gy by gy
URURURURURURUAUAURURVRURURURUL R R ARV UL U 0 R L U U AR R R R R URURUA R R
VYUY pp el dyyppp bl yyyy

35



INOGATE

PROGRAMME
FUNDED BY THE EU

ENERGY COOPERATION BETWEEN THE EU, THE LITTORAL STATES OF THE BLACK & CASPIAN SEAS AND THEIR NEIGHBOURING COUNTRIES

{ftARS wmo

. The PROMETHEE method
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Information éwithiné criteria

A PROMETHEHoes not allocate an intrinsic absolute utility to each
alternative,neitherglobally,nor on eachcriterion

Thepreferencestructure of PROMETHE&basedon pairwisecomparisons

A the deviationbetweenthe evaluationsof two alternativeson a particular
criterionis considered Thelargerthe deviation,largeristhe preferencé

The PROMETHERethods belong to the class of outranking methods
G2 dzii NI FE|2A/88.02 & B ¥ 5 A § & @ §/¢Saaré galculated to
determinethe partial rankingandthe completerankingof the alternatives
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- PROMETHHHpartial ranking

- PROMETHHEcompleteranking

Theinformation requestedby PROMETHEd®nNsistsin weightsdescribingtheir
relativeimportanceandin a preferencedunctionassociatedo eachcriterion.
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. The PROMETHEE method
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Evaluation table

a() 92(+) 95() - oil)

(@) 9(a1) (a1) gx(ar)
91(az) 9l(az) g5(a) . ou(az)
e olas) os(a oafas)
n@)  galan) (an) )

2

o

(]). “ ~ < A ~ z

Tg:n abl GdzNY R2 YA Y I ywhete P,NJandlRirespecfivelystand for

e { Wi gyla) 2 g5(6) - ip:]rs;?;er;(r:aebi” indifference and

; 3k : gifa) > gulb) ! p ty

: vi:gjla)=gj(b}) <= alb, a Ay O2 Y Lithdldsfrariost paitwise
3s : gola) > go(b) - comparisons,so that it is impossibleto

{ I : grla) < gr(B) ek decidewithout additionalinformation.
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. The PROMETHEE method

D

(a) The ¢*(a) outranking flow. (b) The ¢~ (a) outranking flow.

The positive (+) outrankingflow expresseiow an alternativeis outrankingall
the others It isits power,its outrankingcharacter Thehigheru +(a),the better
the alternative.

Thenegativeoutrankingflow expressesow an alternativeis outrankedby all
the others It is its weakness,its outranked character The lower u -(a) the
better the alternative.

Itisad LINHzRekg it will not decidewhichactionis best
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For the complete ranking u(a) = v+(a) ¢ uv-(a) (Net outranking flow)
It may be compared with a utility function BUT it relies on comparative
statementsrather than on absolutestatements!(Lesscompensatioreffects)
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. EU energy system
~ere Modelling projects/activities

NEED& NewEnergyExternalitiesDevelopmentor Sustainability
www.needsprojectorg/ - http://cordis.europaeu/project/rcn/73947 enhtml

RES020 - Monitoring and Evaluationof the RESdirectivesimplementationin
ELR7 and policyrecommendationgor 2020
www.cresqgr/res2020

REACCESSRIskof EnergyAvailability CommonCorridorsfor Europe Supply
Security
http://reaccessepuntua.gr/
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TheJREEUTIMESnodel
https://ec .europaeul/jrc/en/about/institutes-and-directorates/jrciet
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. RES2020
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ScenaricRESReference

(RESRef)

Thisis the scenariowhere the target for renewablesfor eachMember Stateis
imposed, together with the target of GHGemissionreduction of 20% by
2020

Theresultsof this scenarioshowthe way of achievingthe targetswith the least
costover ELR7 ¢ giventhe constraintsof potential per technology

Biofuels The biofuels target is imposedas a lower bound for all the Member
states,to be 5.75%in 2010and 10%in 202Q

Emission®Only CQ emissionsare taken in mind in the implementation of the
emlisgio(?slimits although the model has all the other GHG emissions
include
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Theapproachtakenin the modellingis the following:

1. Thetotal CQ both from the ETSand non-ETSsectors hasthe upperbound of
3591Mtons in ELR7 for 202Q Thisvalue comesfrom GAINSwhere the 20%
reduction of the GHGemissionsfrom the 1990 level, by 2020 s translated
into a 18%reductionof CQ only in the sameyear

2. ETSSectorsFulltrade of CQ from the ETSectorswith in ELR7.

YUY e ey bdyppp ey by gy
YUY e ey dyppp ey by gy
YUY e ey gy pgpdpdpdpdpdpdbgy p gy
YUY e ey dyppp ey by gy
YUY e ey dyppp ey yy gy
YUY ep oy dyppp ey by gy
R U R R U U A AR R R R R U U U AR R R R RURURY
YUY e ey dyppp ey by gy
VYUY e ey bdyppp gy by gy
VYUY ey bdypp byl gy
VYUY pp el dyyppp bl yyyy

4 2



INOGATE

PROGRAMME
FUNDED BY THE EU

ENERGY COOPERATION BETWEEN THE EU, THE LITTORAL STATES OF THE BLACK & CASPIAN SEAS AND THEIR NEIGHBOURING COUNTRIES

{tARS p

. RES2020

INOGATE
ScenarioRESStatistical Transfers
(REST)

In a statisticaltransfer,an amountof renewableenergyis deductedfrom one
country'sprogresstowardsiits target and addedto another's Thisis an
accountmg)rocedureand no actual energychangeshands

By allowing tral flh kind, this cooper: lnm chanismprovides EU countries with an
added in emlvet eedthei tagt s becausethey can receive a a en or ener
transferred to other: It also allows counlneswilh less costeffective renewable ener

o S0l eslo chie! m lgtllw ost Theresult flh iosh f
o h gh t g ets W|th th leastcosto EUZ7 dwnhth

o m chan isfore n the Directive Th isdoneonan

©

o)

o

= ScenaricRES30

2 In this scenariothe reduction of GHGemissionby 30%in 2020is analysed,
= togetherwith the existingrenewablegtarget

Theresultspresentthe leastcostway of achievinghesetargetsover ELR7.
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Security of Supply Stress Scenarios

V Simulation of a severe disruption Bblinahub
V  High socioeconomic risks for MENA countries

Security of Supply Optimistic Scenario
V  Low socioeconomic risks for MENA countries

Key assumptions and Acronyms
Geographical detail: EU27
Risks of Member States: set to 0
Risk analysis: 2022040
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Dolina: disruption in the model period 2025
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Dolina: disruption in the model period 2025

nnnnnnnnnnnnnnnnnn

§ &8 § %
§ &8 § %

Frr—
| | | M [ .. 1ol HHE ul

A No Risks A Risks (Average)
H A Disruption in 2025 A Disruption in 2025
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HHI: sensitivity analysis

HHI - [N tul mlﬁ]

- No risks / Risks / No risk + Disruption / Risk + Disruption

=2
Q
[
i
[}
o
el
=
z
=

VYUY gy y g gbibdbdbgbybuidbdbubdbgbgbgb gy
YUY e ey dyppp ey by gy
YUY e ey dyppp ey by gy
YUY e ey by ybybibdbdbdbgey @ gy
YUY e ey dyppp ey yy gy
YUY ep oy dyppp ey by gy
YUY ep oy dyppp gy by gy
YU bbby
VYUY e ey bdyppp gy by gy
VYUY e ey dyppp gy by gy
VYUY g g g g bbby

47



INOGATE

PROGRAMME
FUNDED BY THE EU

ENERGY COOPERATION BETWEEN THE EU, THE LITTORAL STATES OF THE BLACK & CASPIAN SEAS AND THEIR NEIGHBOURING COUNTRIES

{tARS wmn

. REACCESS

INOGATE
Comparison between variants

Cumulative import from the Algerian pipelines (2018-2046)
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= Dolina cases versus High Risk MENA cases
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- Structure of the reference energy system in the JRC-EU-TIMES
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Geographicaimappingdepictingthe shareof the at & NJbfd.J2 @ S pofudation
for energypoverty proxy indicatorsacrossthe EU(INSIGHT_Eepresentationof
EUSILGIata2012)
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- Explicitrepresentationofthe & 6 dzA & R2 P P4 ¢
- Explicitrepresentationof a set of possiblerefurbishmentmeasuregdescribedin
terms of energysavingsand costs)
Electricity-only Appli
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Integration of the Balkan region into the JREJTIMES model

Accordingto the European| y A 2dgfiRition, the Western Balkansregion
refersto the areaof Albaniaand all the former YugoslavigexcludingSlovenia)
with a populationof approximately25 million of inhabitants.

Countriespresenthigh levelsof energy intensity (in some caseseven greater
than the world average,around 0.25 toe/thousand US2000, large amounts
of energy imports (35%55% in terms of fraction of the total primary energy
supply,mainly oil and oil products),increasingenergy-demandtrends (annual
growth rates up to 3-3.5%), and, more in general,high investment needsfor
generationandtransmissiorcapacitiesaswell asdemandequipmentstocks
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Energy scenarios: targets and/or actions

«CPI(CurrentPolicyInitiative). The 20-20-20 targets of the EUare considered

for year 2020 and later, that is, 20% lessCQ emissions(comparedto 1990,

20% final energy consumptionsupplied by renewables,and 20% increasein

energy efficiency In addition, the scenarioassumes27% lower total primary

energysupplyin 2030

A Thescenarioresultsin approx 60% renewableelectricity (35% PV+ wind +
ocean)

WCAP(Stringent decarbonisation) The policy assumptionsare as in the CPI
scenariosput additionallywith a more stringentdecarbonisatiortargetin 2050
of 80%lessC emissiongcomparedto 1990.

A Thescenarioresultsin approx 60% renewableelectricity (35% PV+ wind +
ocean)
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Energy scenarios: results
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INJIGATE JRC SCIENTIFIC AND POLICY REPORTS

The JRC-EU-TIMES
model
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