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EXECUTIVE SUMMARY

Development of Sustainable Energy Action Plan (SEAP) consists of several important steps. One of them is the
preparation of the Baseline Emission Inventory (BEI). BEl quantifies the amount of CO, emitted due to energy
consumption in the territory of the local authority in the baseline year. It allows to identify the principal
anthropogenic sources of CO, emissions and to prioritise the reduction measures accordingly.

One of the main objectives of the Conurbant project is to develop more than 40 SEAPs. Therefore Conurbant project
partners from all 10 project areas implemented this activity in their
municipalities and/or Conurbation towns involved. In order to acquire
good quality energy data and to prepare well defined SEAP, following
steps should be followed:

1 Data collection;

2 Data analysis;

3. Application of the methodology (calculation of the emissions);
4

Analysis of the results (identification of the main categories of
emissions and support to the municipalities to use correctly

information).

This summary report includes the results of all the partners and their experience collecting the energy data, analysing
them and calculating CO, emissions. The report consists of six chapters. The chapter on Methodology explains the
main steps followed in order to reach the objective of this task — to develop good quality baseline emission inventory.
The chapter on Existing situation presents the situation in each partner region and summarises the total energy
consumption in the base year and also CO, emissions. Next chapters describe the data collection procedures applied
in each partner region and how the CO, emissions were calculated. Chapter on Analysis of the results review total
results and amplitude of the project municipalities in regard to reduce CO, emissions. The last chapter identifies the
main lessons learned.

The main results of this activity are:

e Baseline emission inventories have been developed for 60 municipalities in 10 project partner areas.

e The total area of these municipalities is 90.7 thousand km?” and total population — 1.6 million inhabitants.

e  Their total final energy consumption in the base year was 23.08 TWh (base year selected between 2005 and
2010).

e Total CO, emissions in the base year were 8.12 million tCO,.

e  Projected CO, emission reduction target in 2020 is 1.64 million tCO,.

e  Each citizen of the project area will contribute in reduction of at least 1 ton of CO, emissions until 2020.



PE3IOME

PaspaboTtBaHeTo Ha [naH 3a AeilcTBMe 3a YCTOMYMBO eHeprninHo passutue (MAYEP) ce cbCTOM OT HAKO/IKO BaKHU
CTbMKW. EAHA OT TAX € M3roTBAHE Ha WHBEHTapu3aums Ha emucumte no 6asosa auHuA (UBE). UBE onpegens
Ko/M4yecTBeHo obuwata cyma Ha otaeneHute CO, B pe3ynTaT Ha KOHCYMMpAHaTa eHeprus Ha TeputopusaTa Ha
oblwmHaTta npes H6asosaTa roanHa. MBE nossonaBa Aa ce UAEHTUOULMPAT OCHOBHUTE QHTPOMOreHHU U3TOYHMLM Ha
emucun Ha CO, 1 CbOTBETHO Aa ce Aaje NPUOPUTET Ha MepKUTe 3a HaMasiABaHe UM.

EaHa oT ocHOBHUWTE LLenn Ha npoekT Conurbant e paspaboTBaHeTo Ha noseye oT 40 MAYEP. ETo 3alL0 napTHbOpUTE MO
npoekta B 10 OOWMHM M3NBAHABAT Ta3uM AEMHOCT KaKTO Ha cBouTe
TEPUTOPUM, TaKa U Ha TEPUTOPUUTE HA NPUCBEAUHEHUTE OOLMHM.

3a ga ce cbbepaT NnoapobHM AaHHU 33 eHeprusaTa U ga ce M3rotsu gobpe
obocHoBaH MAYEP e Heob6xo04MMO Aa Ce U3MbAHAT CeAHUTE CTbMNKK:

CbbupaHe Ha AaHHU;

AHanNn3 Ha JaHHK;

}5‘

1
2
3. MNpwunaraHe Ha METOA0/10TUA (M3YMCNEHME HA EMUCUNTE);
4

AHanus Ha pesyntatv (MaeHTuduUMpaHe Ha OCHOBHUTE

KaTeropmmn emmcmun n npaBmIHO N3Noa3BaHe Ha VIHd)OpMaLI.VIHTa).

To3u oTYeT BK/ILOYBA Pe3y/TaTUTE Ha BCUYKM NAPTHbOPU U TEXHUA ONMUT B CbOMPAHETO, aHaIM3MPAHETO Ha AaHHU U
usumncnasaHe Ha CO, emncuun. OTYETHT ce CbCTOM OT 6 YacTu. Yact MeTozon0rMa ONMCBa OCHOBHWTE CTBIMKU, KOUTO
TpabBa Aa ce cneaBarT, 33 Aa Ce NOCTUTHE LenTa Ha Tasu AelHOCT — KauyecTBEHO pa3paboTBaHe Ha MHBEHTAPU3aLMa Ha
emucumTe no 6as3oBa NMHMA. YacT CblLecTBYBALLO NOJOXKeHWe npeacTass cuTyauusata u CO, emucunTe BbB BCEKM
NapTHbOPCKM pernoH npes 6asosaTa roguHa. CneaBaLlimTe YacTM OMUCBAT NPUIOKEHUTE NpoLeaypu 33 cbbupaHe Ha
[aHHU M u3uncneHneto Ha CO, emMucMM 33 BCeKM pernoH. MNocnepHaTta yacT uAeHTUOULMPA OCHOBHWUTE HAyyeHU
ypouu.

OcCHOBHUTE pe3ynTaTu OT Tasun OenHocT ca:

e  Pa3paboTeHn 60 MHBEHTapU3aLMM Ha eMUcumuTe No 6a3oBa IMHMA B 10 NapTHLOPCKM perMoHa.

e (ObuwaTa naol Ha Tean obwuHm e 90.7 xunagm km2 c 0610 HaceneHme — 1.6 MUANOH KUTENN.

e 0O6uoTo TAXHO noTpebneHve Ha eHeprus npes 6asosata roguHa e 23.08 TWh (6asoBa roguHa msbpaHa
mexay 2005 1 2010).

e Ob6wuTte CO, emncun npes 6asosata rogmHa ca 8.12 muanona tCO,.

o [lpeasungeHun CO, emncmn 3a HamanasaHe npe3 2020 ca 1.64 mmuanoHa tCO,.

e BceKku Kuten Ha TepUTOpPMATA HA NPOEKTA Lie AOoNpPUHECe 32 HAaMaNABaHe Ha Hall-Manko 1 TOH Ha emucuuTe
Ha CO, po 2020r.



|ZVRSNI SAZETAK

Izrada Akcijskog plana energetski odrzivog razvitka (SEAP) sastoji se od nekoliko vaznih koraka. Jedan od njih je
priprema Inventara osnovnih emisija CO, (BEIl). BEIl izrazava ukupnu koli¢inu emitiranog CO,, uslijed potrosnje energije
na teritoriju jedinice lokalne samouprave u baznoj godini. On omogucava identifikaciju glavnih antropogenih izvora
emisije CO, i prema tome postavlja prioritetne mjere njegova smanjenja.

Jedan od glavnih ciljeva projekta Conurbant je izraditi viSe od 40 SEAPa.
Stoga su partneri iz 10 projektnih podrucja proveli ovu aktivnost u svom
gradu ili op¢ini, kao i u gradovima i opéinama Konurbacije. U svrhu
prikupljanja kvalitetnih podataka o potro3nji energije i pripreme detaljnih
SEAPa, trebalo je pratiti slijedece korake:

Prikupljanje podataka;
Analiza podataka;

Primjena metodologije (izracun emisija);

S

Analiza rezultata (identifikacija glavnih kategorija emisije i

podrska gradovima u pravilnoj primjeni informacija).
Ovaj saZeti izvjestaj sadrzava rezultate svih partnera kao i njihovo iskustvo u prikupljanju podataka o potrosnji
energije, njihovoj analizi i izracunu emisije CO,. lzvjeStaj se sastoji od Sest poglavlja. Poglavlje o metodologiji
objasnjava glavne korake praéene radi postizanja cilja ovog zadatka — izrada dobrog i kvalitetnog Inventara osnovnih
emisija. Poglavlje o trenutnom stanju predstavlja stanje regije svakog partnera i utvrduje ukupnu potrosnju energije u
baznoj godini, kao i emisiju CO,. Slijedece poglavlje opisuje postupak prikupljanja podataka, koji je primjenjivan u
svakoj partnerskoj regiji, kao i nacin izracuna emisije CO,. Poglavlje o analizi rezultata daje pregled ukupnih rezultata i
obujam smanjenja emisije CO, u gradovima i op¢inama sudionicima projekta. Poslijednje poglavlje utvrduje glavne
naucene lekcije.

Glavni rezultati ove aktivnosti su:

e Inventari osnovnih emisija izradeni za 60 opcina/gradova u 10 podrudja projektnih partnera.

e Ukupna povrsina svih partnerskih Opcina i gradova iznosi 90.7 tisuca km? s ukupnom populacijom od 1.6
milijuna stanovnika.

e Njihova konaéna ukupna potrosnja energije u baznoj godini bila je 23.08 TWh (bazne godine odabrane su
izmedu 2005 i 2011).

e  Ukupna emisija CO, u baznoj godini bila je 8.12 milijuna tCO..

e Predvideno smanjenje emisije CO,, zadano za 2020., iznosi 1.64 milijuna tCO,.

e  Svaki gradanin na podrucju provedbe projekta pridonijet ¢e smanjenju emisije CO, za najmanje 1 tonu do
2020.



MEPINHWH

H avamntuén tou Ixedlou Apdong Astbopou Evépyelag (ZAAE) amoteleital and Siadopa onuaviikd otadia. Eva and
QUTA eival n mpostolpacia tng BaotkicAmnoypadng Exkmounwy (BAE).H BAEmocotikomoleito CO2 mou eKmMEUMETAL
AOYW TG KATOVAAWGONG EVEPYELAG OTN TIEPLOXN TNG TOTKAGoUTOoSLloiknong Katd to €tog avadopdc. Emtpénel va
EVTOTILOTOUV oL KUPLEG avBpwroyeveig mNyEg Twv ekmopnwy CO2 kal va §WooUV TPOTEPALOTNTA OTA UETPA LELWONG
TWV EKTIOUITWY AVOAOYWG.

‘Evag amd toug KUpLoug otoxoug tou Conurbant eivat va avamtiéel neplocodtepa and 40 TAAE. Qg ek TouToUu, OL
etaipol mou cuppetéyouv oto Conurbantamo tig 10 e

TIEPLOXEGTOU €pyou,Exouv avamtuéel ta ZAAE yla toug
SHOUG TIOU AVTUTPOOWTEVOUV Kal oTNPIi{ouV KOTA TN
Slapkela tou Conurbant. M TNV AmoOKTNON CWOTWV
EVEPYELAKWVY O€SOPEVWY KAL TNV KA TipogToLlacia
tou XAAE,akohouBouvrtal Ta e€Ag otadia.

1. HouMhoyn dedopévwyv

2. HavdAuon twv dedopévwv

3.  Edappoyn tg puebodoloyiag (umohoylopog
TWV EKTIOUTTIWV)

4.  HavaAuon Twv anoTeAECUATWY (avVayvweLon
TWV KUPLWV KOTNYOPLWV TWV EKTIOUTIWV KaL TNV

uTooTNPLEN 0ToUG SAOUG VAL XPNOLLOTIOLOUV

owaoTA TG MANpodopIEg).

AuTn n cuvormTikn €kBeon MePAAUBAVEL TA ATTOTEAECHATA OAWV TWV ETALPWYV KaL TNV EUMELPLO TOUG, TN GUAAOYI TWV
EVEPYELAKWY SESOUEVWY, TNV AVAAUGK TOUC Kal TOV UTIOAOYLOUO Twv ekmournwy CO2. H €kBeon amoteAeital amo €L
kedalata. To kedpalailo pebBodoloyiag mou e€nyet ta Baoika Bripata mouv akoAouBnBnkav MPokeLUEVOU va emiteuyOel
0 0TOX0G TOU €pyou autol yla va Yivel owaoTtr Bactkn anoypadr Twv eKMOUNWY. To KeDAAALO yla ThV UDLOTAREVN
KATAOTOON TMAPOUCLALELTNV KATAOTAON OThV Mepldépela KABe eTaipou kal cuvoPilel TN OCUVOALKH KOTAVAAWGN
eVEPYELAg, aANG Kal TIG ekmopnég CO2 katd To £€1o¢ avadopds.Ta emopeva kebalata neplypadouv thv Sladikacia
ouM\oyng Twv edouévwy KABe eTaipou Kol To mMwe umoAoyilovtal ot ekmoumnég CO2. To kedpaAlalo yla TNV avaiuon
TWV OMOTEAECUATWY avaBewpel Ta CUVOAKA amoTeAéopata Kot Kabopnlel T pelwon Twv ekmounwyv CO2 otoug
6nuouc. To teAeutaio kepahatlo mpoodlopilel ta KUpLa S16AyUATA TTOU AVTANBnKav.

Ta kUpLa amoteAéopaTa aUTAE TNG SpaoTnpLlotnTag elval:

e OLamnoypadéEc ekmopunwy €xouv avamtuyBet yla 60 dripoug os 10 etaipoug tou £€pyou.

e H ouvoAwkr éktaon Twv ev Adyw Suwv eival 90.700 km2 kal 0 cuVOALKOG TANBUOUOG - 1,6 ekaTOUUUpLA
KATOLKOL.

e H ouvolwkr Kkatavalwon evépyelag oto £tog avadopds Atav 23.08 TWh ( to £€tog avadopdg emléyetal
petagv 2005 kat 2010).

e OLOUVOALKEG ekTtopunég CO2 katd To £106 avadopdg ftav 8.120.000 tCO2.

e  HmpoBAEYn pewwong Twy ekmopmnwyv CO2 péxpl to 2020 ivat 1,64 ekart. tCO2.

e  KdBe moAltng tng meploxng Tou £pyou Ba cUUPAAEL OTN HElWON TOUAAXLOTOV €VOG TOVOU ekmopunwy CO2 €wg
t0 2020.



SOMMARIO

Lo sviluppo di un Piano di Azione per I'Energia Sostenibile (PAES) richiede di realizzare diversi passi importanti . Uno di
loro & la preparazione di un Inventario di Base delle Emissioni (IBE). L'IBE definisce la quantita di CO, emessa per il
consumo di energia nel territorio dell'ente locale per I'anno di riferimento. Permette di identificare le principali fonti
antropiche di emissioni di CO, e di dare conseguentemente priorita alle misure di riduzione.

Uno dei principali obiettivi del progetto Conurbant & quello di sviluppare piu di 40 PAES. Di conseguente i partner del
progetto CONURBANT per tutte le 10 aree su cui il progetto si sviluppa,
hanno attuato questa attivita nei loro comuni e/o citta della conurbazione
coinvolte. Al fine di acquisire dati sui consumi energetici di buona qualita e
per preparare un PAES ben definito, ci si dovrebbe attenere ai seguenti
passi:

1. Laraccolta dei dati;
2. Analisi dei dati;

3.  Applicazione della metodologia calcolo delle emissioni) ;

4.  Analisi dei risultati ( individuazione delle principali categorie di
emissioni e dare supporto ai comuni per |'uso corretto delle

informazioni raccolte).

Questa relazione di sintesi riporta i risultati di tutti i partner e la loro esperienza nel raccogliere i dati di consumo
energetico, la loro analisi ed il relativo calcolo delle emissioni di CO,. La relazione si compone di sei capitoli . Il capitolo
sulla Metodologia illustra i principali passi seguiti al fine di raggiungere |' obiettivo di sviluppare un Inventario di Base
delle Emissioni di qualita. Il capitolo sulla situazione esistente presenta la situazione in ogni regione partner e riassume
il consumo totale di energia per I'anno di riferimento e le relative emissioni di CO,. | capitoli successivi descrivono le
procedure di raccolta dati applicate in ogni regione partner e la metodologia di calcolo delle emissioni di CO,. Il
capitolo sull'analisi dei risultati esamina i risultati complessivi e I'ampiezza delle municipalita coinvolte nel progetto in
materia di riduzione delle emissioni di CO,. L'ultimo capitolo individua le principali lezioni apprese.

| principali risultati di questa attivita sono:

e Gli Inventari di Base delle Emissioni di base sono stati sviluppati per 60 comuni in 10 aree partner di progetto.

e Lasuperficie totale di questi comuni & 90.700 km’ e la popolazione totale ammonta a 1,6 milioni di abitanti.

e Il loro consumo totale di energia finale nell'anno base era 23,08 TWh (anno di riferimento scelto tra il 2005 e
il 2010).

e Le emissioni totali di CO, per I'anno di riferimento sono state 8.120.000 tCO, .

e |'obiettivo di riduzione delle emissioni di CO, al 2020 e 1.640.000 tCO, .

e  Ogni cittadino dell'area di progetto contribuira a ridurre almeno 1 tonnellata di emissioni di CO, entro il 2020.



KOPSAVILKUMS

ligtspéjigas energijas ricibas plana (IERP) izstrade sastav no vairakiem svarigiem soliem. Viens no Siem soliem ir Bazes
emisiju uzskaites (BEU) izstradasana. BEU ir kvantitativs raditajs, ar kuru izsaka to CO, emisiju daudzumu, kas bazes
gada veidojies konkrétaja pasvaldiba energijas patérina dél. Tas Jauj noteikt galvenos CO, emisiju antropogénos avotus
un attiecigi izvéléties prioritaros CO, emisiju samazinasanas pasakumus.

Viens no galvenajiem Conurbant projekta uzdevumiem ir izstradat vairak neka 40 IERP. Tapéc Conurbant projekta
partneri visas desmit projekta regionos ieviesa So aktivitati savas

R 4
pasvaldibas un/vai iesaistitajas aglomeracijas pilsétas. Lai iegltu labas {
kvalitates energijas datus un sagatavotu labi definétu IERP, ir jaievero $adi f
soli:

1. Datu vakS$ana un apkoposana; 5

2. Datu analize;

T

‘Timisoarg’

3.  Metodologijas pielietosana (emisiju aprékinasana);

4.  Rezultatu analize (galveno emisiju sektoru identifikacija un

ieteikumi pasvaldibam, ka pareizi izmantot informaciju).

Saja zinojuma ieklauti gan rezultati no visiem projekta partneriem, gan ari vinu giitd pieredze vacot, apkopojot un
analizgéjot datus, ka arT aprékinot CO, emisijas. Zinojums sastav no se$am nodalam. Nodala par metodologiju apraksta
galvenos solus, kas jaievéro, lai sasniegtu ST uzdevuma meérki — izstradatu labas kvalitates BEU. Nodala par esoSo
situaciju sniedz informaciju par katru projekta regionu. Saja nodald ari apkopota informacija par energijas gala
patérinu un CO, emisijam bazes gada. Nakamajas nodalas aprakstita datu vaksanas un apkoposanas kartiba, ka ari CO,
emisiju aprékinasana katra regiona. Pirmspédéja nodala pieejami kopéjie rezultati pasvaldibas. Pédéja nodala
aprakstitas galvenas gutas atzinas.

Kopsavilkums par veiktajiem BEU ir sekojoS3s:

e 60 pasvaldibam no desmit projekta partneru teritorijam ir izstradatas BEU.

o Sajas pasvaldibas kopéjais iedzivotaju skaits ir 1,6 miljoni iedzivotaju un kopéja platiba ir 90,7 tikstosi km®.

e  Pasvaldibu kopéjais energijas patérins bazes gados bija 23,08 TWh (bazes gadi izvéléti no 2005. — 2010.
gadam).

e  Kopéjais CO, emisiju daudzums bazes gada bija 8,12 miljoni tCO,.

e  Paredzéts, ka Iidz 2020. gadam CO, emisijas tiks samazinatas vismaz par 1,64 miljoniem tCO,.

e Lidz 2020. gadam katrs projekta iesaistitas pasvaldibas vai pilsétas iedzivotajs samazinas vismaz vienu tonnu
CO, emisiju.



RAPORT DE SINTEZA

Elaborarea Planului de actiune privind Energia Durabila (PAED) implicd mai multe etape importante. Una din ele este
realizarea Inventarului de Baza al Emisiilor (BEl). BEi cuantifica cantitatea de CO, emis ca urmare a consumului de
energie de pe teritoriul autoritatii locale in anul de referintd. Acesta permite identificarea principalelor surse antropice
cu emisii de CO,, in consecinta acorda prioritate masurilor de reducere.

Unul din principalele obiective ale proiectului Conurbant este elaborarea a cel putin 40 de PAED-uri. Prin urmare,
partenerii de proiect Conurbant din toate cele 10 zone, au implementat :
aceasta activitate in municipiile/localitatile lor de conurbatie.

in vederea obtinerii unor date energetice corecte si un PAED cu actiuni
corect definite, trebuiesc urmate etapele:

1 Colectarea datelor;

2. Analiza datelor;

3.  Aplicarea metodologiei (calcularea emisiilor);

4

Analiza rezultatelor (identificarea principalelor categorii de emisii
si sprijin pentru municipalitati pentru a folosi corect informatiile).

Acest raport de sinteza cuprinde rezultatele tuturor partenerilor si experienta lor de colectare a datelor energetice,
analiza acestora si calcularea emisiilor de CO,. Raportul este format din sase capitole. Capitolul privind Metodologia
explica pasii principali de urmat in scopul de a atinge obiectivul pentru aceasta activitate - de a dezvolta un inventar de
buna calitate a emisiilor de baza. Capitol Situatia existentd prezinta situatia din fiecare regiune partenera si

sintetizeaza consumul total de energie in anul de referinta si, de asemenea, emisiile de CO,. Capitolele urmatoare
descriu procedurile de colectare a datelor aplicate in fiecare regiune partenerd si modul in care s-au calculat emisiile
de CO,. Capitolul Analiza rezultatelor sintetizeaza rezultatele totale si evidentiaza amploarea reducerii emisiilor de

€O, a municipalititilor implicate in proiect. in ultimul capitol sunt identificate principalele experiente deprinse.
Principalele rezultate ale acestei activitati sunt:

e Inventarele emisiilor de baza au fost elaborate pentru 60 de localitati din cele 10 zone ale partenerilor de
proiect.

e Suprafata totala a acestor municipalitati este de 90,700 km2. Populatia totald - 1,6 milioane de locuitori.

e  Consumul total de energie in anul de referinta a fost de 23,08 TWh (anul de baza selectat intre 2005 si 2010).

e  Emisiile totale de CO, in anul de referintad au fost 8,12 milioane t,.

e  Obiectivul de reducere a emisiilor de CO, pentru anul 2020 este de 1,64 milioane t,.

e Fiecare cetatean al zonei de proiect va contribui la reducerea cu cel putin 1 tona emisii de CO, pana in 2020.



RESUMEN

El desarrollo de Planes de accidon para la energia sostenible (PAES), consiste en varios importantes pasos. Uno de ellos
es la elaboracién del inventario de emisiones (IE). El inventario de emisiones cuantifica la cantidad de CO, emitido
debido al consumo de energia en un municipio, en un afio de referencia. Permite identificar fuentes antropogénicas
de emisiones de CO, y priorizar las medidas de reduccidn en concordancia con el inventario.

Uno de los principales objetivos del proyecto CONURBANT es el desarrollo de mas de 40 PAES. Por lo tanto, los socios

del proyecto CONURBANT, que representan 10 areas urbanas europeas distintas, realizan sus actividades en sus

respectivos municipios y municipios que los envuelven en la misma area urbana. Para poder conseguir datos de

calidad sobre consumos energéticos y para definir perfectamente el PAES, se deben seguir los siguientes pasos:
Recogida de datos

2. Andlisis de datos
3. Aplicacion de la metodologia (célculo de las emisiones)
4. Andlisis de los resultados (identificacidon de las principales categorias de emisiones y apoyo a los municipios

para usar correctamente la informacion).

Este resumen incluye los resultados de todos los socios del proyecto y su experiencia en la recogida de datos sobre
consumos energéticos, analizdndolos y calculando las emisiones de CO,. El informe estd formado por seis capitulos. El
capitulo de metodologia explica los principales pasos seguidos para alcanzar el objetivo de esta tarea, desarrollar un
inventario de emisiones de calidad. El capitulo de situacidn existente, presenta la situacidon en cada region socia del
proyecto y resume el consumo total de energia y las emisiones de CO,, en el afio base. Los siguientes capitulos
resumen el procedimiento de recoleccion de datos aplicado a cada region socia y como fueron calculadas las
emisiones de CO,. El capitulo de analisis de los resultados revisa los resultados totales y lo ambiciosos que se
muestran los municipios del proyecto, en cuanto a los objetivos de reduccion de las emisiones de CO,. El ultimo
capitulo identifica las principales lecciones aprendidas.

Los principales resultados de esta actividad son:

e Losinventarios de emisiones han sido desarrollados por 60 municipios en 10 areas socias del proyecto.

e El drea total de estos municipios 90.700 km’ y la poblacidn total, 1,6 millones de habitantes.

e El total de sus consumos respectivos en el afio de referencia es de 23,08 TWh (el afio de referencia o base se
sitlia entre 2005 y 2010, segln los casos).

e Las emisiones totales de CO, en el afio de referencia fueron de 8,12 millones de toneladas de CO,.

e El objetivo de reduccién de CO, proyectado en 2020 es de 1,64 millones de toneladas de CO,.

e (Cada ciudadano de un area de proyecto contribuira a una reduccion de, al menos, 1 tonelada de CO, hasta el
afio 2020.
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INTRODUCTION

The aim of the Energy baseline assessment report is to share the experience and knowledge from Conurbant project
during the phase of the development of Sustainable Energy Action Plan (SEAP). Energy baseline assessment includes
following tasks:

e Data collection;

e Data analysis;

e Application of the methodology (calculation of the emissions);

e Analysis of the results (identification of the main categories of emissions and support to the municipalities to

use correctly information).

The Energy baseline assessment is important because the baseline CO, inventory will essentially be based on final
energy consumption including both municipal and non-municipal energy consumption in the local authority’s
territory. BEl is a quantification of the amount of CO, emitted due to energy consumption in the territory of a local
authority (e.g. Covenant signatory) in a given period of time (the recommended base year is 1990). BEI allows to
identify the principal anthropogenic sources of CO, emissions and their respective reduction potentials, and to
prioritise the reduction measures accordingly.l Also those other than energy-related sources may be included in the
BEI.

The BEI quantifies the following emissions that occur due to energy consumption in the territory of the local authority:
1. Direct emissions due to fuel combustion in the territory in the buildings, equipment/facilities and
transportation sectors.
2. (Indirect) emissions related to production of electricity, heat, or cold that are consumed in the territory.
3. Other direct emissions that occur in the territory, depending on the choice of BEI sectors.

Elaborating a BEI is of critical importance also because the inventory will be the instrument allowing the local
authority to measure the impact of its actions related to climate change. The BEI will show where the local authority
was at the beginning, and the successive monitoring emission inventories will show the progress towards the
objective. Emission inventories are very important elements to maintain the motivation of all parties willing to

contribute to the local authority’s CO, reduction objective, allowing them to see the results of their efforts.

This summary report is based on the input from all the partner reports. Due to the fact that data gathering in some of
the partner municipalities has been time consuming, the final version of the summary report has been published in
October 2013.

The chapter on Methodology explains the main steps followed in order to reach the objective of this task — to develop
baseline emission inventory. The chapter on Existing situation presents the situation in each partner region and
summarises the total energy consumption in the base year and also CO, emissions. Next chapters describe the data
collection procedures applied in each partner region and how the CO, emissions were calculated. Chapter on Analysis
of the results review total results and amplitude of the project municipalities in regard to reduce CO, emissions. The
last chapter identifies the main lessons learned.

' How to develop a Sustainable Energy Action Plan — Guidebook. Part 2, European Union, 2010, 44 pages
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METHODOLOGY

The overall methodology for implementation of this task and the role of partners is presented in the Figure 1.

;{itg

Figure 1: Methodology used to implement the task

In general the implementation of this task can be divided in three main parts:

1. Development of the initial information to explain the necessity of the task to the project partners, what the
main expectations are and what working procedures can be used. Main responsible of this activity was task
leader (Ekodoma).

In order to reach the goals of the project and develop SEAPs, in the initial phase of this task, the task leader
(Ekodoma) provided a general template to summarise the results of this task from each partner region. As some
of the partners were less experienced in the development of SEAPs, template included also basic guidelines and
references to different documents to assist them.
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This information was presented to all the partners during the kick off meeting in Vicenza and also during the
second project meeting in Alba lulia.

2. Collection of the energy and other data from municipalities and energy suppliers. The responsibility of this
activity was assigned to partners (municipalities) with assistance from technical partners.

The implementation of this activity was very long. One of the reasons could be the fact that some of the
municipalities joined the project activities later and therefore the collection of the data started also later. The
other reason was the lengthy procedure of collection of the data from local authorities. It was often noted that
data municipalities at the beginning provided partial data and only later gathered all of them.

3. Preparation of summary report with input of all the partners. Main responsible of this activity was task leader
(Ekodoma).

13



EXISTING SITUATION

BULGARIA - VRATSA

Vratsa Conurbation consists of Vratsa (approx. 75 thousand residents) and five smaller towns with total population of
76.38 thousand inhabitants and is located in northwest Bulgaria (see Figure 2).

Figure 2: Municipality of Vratsa and its Conurbation towns

General information about Vratsa and its Conurbation towns is given in Table 1. The total area of the six municipalities
is 2348 km”. The total energy consumption in the base year is 528.7 GWh/year and CO, emissions — 347 thousands
tCO,/year. CO, per capita varies between 0.09 and 2.84.

TaBLE 1
General information about Vratsa Conurbation towns in Bulgaria
. Total energy L . .
Conurbation . 2 L. CO, emissions in CO, per capita,
Inhabitants Area, km consumption in base .
town base year, tCO, tCO,/capita
year, MWh
Vratsa 74 648 679 310721 211 855 2.84
Kozloduy 22571 285 96 141 40 549 1.8
Mizia 7 301 209.31 17 031 13673 1.79
Oryahovo 12314 329 38293 28 249 2.29
Mezdra 23395 519.15 64 993 52121 2.21
Krivodol 10 460 326.86 1535 952 0.09
TOTAL 150 689 2 348.32 528 713 347 086

14



CROATIA - OSIJEK

In the eastern part of Croatia is located Osijek — the fourth largest city in Croatia with more than 100 thousand

inhabitants. Osijek Conurbation consists of Osijek and four other smaller towns (approx. 10-35 thousand inhabitants).

The map with Osijek and its Conurbation towns is given in Figure 3.

Figure 3: Municipality of Osijek and its Conurbation towns

General information about Osijek and its Conurbation towns is given in Table 2. The project area covers 530 km2 with

total population of 173.97 thousand inhabitants. The total energy consumption in the base year (except municipality

of Vinkovci) was 2.53 TWh and total amount of emitted CO, emissions was 732.28 thousand tCO,/year. CO, per capita

varies between 1.67 and 6.19.

General information about Osijek Conurbation towns in Croatia

TABLE 2

Conurbation

Total energy

CO, emissions in

CO, per capita,

Inhabitants Area, km? consumption in base .
town base year, tCO, tCO,/capita
year, MWh
Osijek 107 784 171 2 040415 624 938 5.8
Beli Manastir 10 549 62 279 379 65 338 6.19
Belisce 10 790 69 97 852 18 000 1.67
Donji Miholjac 9468 134 112 843 24 000 2.53
Vinkovci 35375 94 - - -
TOTAL 173 966 530 2530489 732 276

For municipality of Vinkovci total energy consumption and CO, emissions in the base year were

time of submitting the summary report.

not available at the
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CYPRUS - LIMASSOL

The Municipality of Limassol is the largest municipality in Cyprus (population is over 100 thousand) and is located in
the south of the island (see Figure 4). It is part of the Limassol Province which is the second largest in Cyprus after the
Province named after the capital city of Nicosia. The conurbation of Limassol consists of the large Limassol
Municipality and 3 smaller ones (population between 13.5-22.0 thousand inhabitants).

i [
2" Limassol
Figure 4: Municipality of Limassol and its Conurbation towns

Limassol has already planned many actions to reduce greenhouse emissions and raise awareness on energy efficiency,
renewable energy, CO, emissions reduction and waste management in all sectors of Limassol. All municipalities had
already signed the Covenant of Mayors and the development of SEAP was at final or medium stage during the time of
writing the report. Year 2009 is the earliest and most reliable data year, both for energy suppliers and on most cases
for municipalities, too. General information about municipality of Limassol and its Conurbation is given in Table 3.

TABLE 3
General information about Limassol Conurbation towns in Cyprus
. Total energy L . .
Conurbation . 2 L. CO, emissions in CO, per capita,
Inhabitants Area, km consumption in base .
town base year, tCO, tCO,/capita
year, MWh
Limassol 101 000 22 1714 651 705 631 6.99
Kato Polemidia 22000 12 96 833 61627 2.8
Mesa Yitonia 14 500 3 72 817 47 605 3.28
Yermasoyia 13500 9 107 148 77 959 5.77
TOTAL 151 000 46 1991 449 892 822

The total population of the Limassol and its conurbation towns is 151 thousand inhabitants and their total energy
consumption in 2009 was almost 2 TWh. Total amount of CO2 emissions in the base year was 892.8 thousand tons of
CO,. CO, per capita in the municipalities vary between 2.8 and 6.99.

16



ITALY - VICENZA AND PADOVA

There are two municipalities involved in the Conurbant project from Italy: Vicenza and Padova. Both municipalities
and their Conurbation towns are located in north-east part of Italy (see Figure 5). As SEAP of Padova was approved in
June 2011, the main task of the municipality was to involve four Conurbation towns. All together there are 8
Conurbation towns covered.

Figure 5: Municipalities of Padova and Vicenza and their Conurbation towns

General information about Vicenza and Padova Conurbations is given in Table 4. The total area of the Vicenza and nine
Conurbations is 245.9 km® with total population of 207.6 thousand inhabitants. Total energy consumption in the base
year was 4.26 TWh emitting 1.04 million tCO,/year.

TABLE 4
General information about Vicenza Conurbation towns in Italy
. Total energy L. . .
Conurbation . 2 L. CO, emissions in CO, per capita,
town Inhabitants Area, km consumption in base base year, tCO, £, /capita
year, MWh
Vicenza 114 314 80.54 2452412 546 708 4.8
Arcugnano 7944 41.54 148 297 40524 5.1
Sovizzo 6 369 15.00 127 287 33974 5.3
Creazzo 11104 10.67 225853 59 655 5.4
Monticello 9252 10.19 188 979 48 867 5.3
Rubano 14 463 14.56 307 124 89 838 6.2
Vigonza 22 008 33.32 412 163 113 741 5.2
Ponte S. Nicolo 13178 13.50 237231 61 387 4.7
Due Carrare 9 002 26.58 155 891 42 037 4.7
TOTAL 207 634 245.9 4 255 237 1036 731
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LATVIA — SALASPILS

Salaspils is located in the central part of Latvia, close to Riga. The conurbation towns that Salaspils involved in project

are four with 6.2-39.2 thousand inhabitants (see Figure 6).

Salaspils
@

Figure 6: Municipality of Salaspils and its Conurbation towns

General information about the five municipalities is given in Table 5. Latvian municipalities are the smallest between

the project partners with total population of 82 thousand inhabitants. In the meantime it covers the largest area —

1956 km”. The total energy consumption in the base year was 448 GWh/year but the total amount of CO, emissions

was 97.1 thousand tCO,/year. CO, per capita varies between 0.68 and 1.51.

TABLES
General information about Salaspils Conurbation towns from Latvia
. Total energy L . .
Conurbation 5 2 L. CO, emissions in CO, per capita,
Inhabitants Area, km consumption in base .
town base year, tCO, tCO,/capita
year, MWh

Salaspils 21102 115 150 089 30 744 1.46

Ikskile 8 850 130 25925 6 045 0.68

Ogre 39 196 993 205971 44 281 1.13
Lielvarde 6 708 226 56 534 10113 1.51
Kegums 6200 492 10 052 5914 0.95

TOTAL 82 056 1956 448 571 97 097
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ROMANIA — ALBA [ULIA, ARAD AND TIMISOARA
There are three partner municipalities involved in the project from Romania (see Figure 7):
e Alba lulia (also Tutoring municipality) that has engaged four smaller Conurbation towns. The SEAP of Alba
lulia was approved by the office of the Covenant of Mayors in 2012;
e Arad and five Conurbation municipalities;

e Timisoara and 16 smaller municipalities.

. ‘/ V R e ‘ ) ’ -
Ar:CL”\*{ Alba Iqﬁa $
'I'/unlsoara; \\} S

Figure 7: Municipalities of Arad, Alba lulia and Timisoara and their Conurbation towns

Alba Iulia and its Conurbation municipalities are located in the west part of Transylvania, Romania. Conurbation
includes four small municipalities — Berghin, Ciugud, Ighiu, Santimbru with a number of inhabitants between 1.8 and
6.5 thousand. In all four communities renewable energy production plans are not yet developed and district heating is
not used — only individual heating systems are used. Baseline year for all Conurbation towns was chosen 2008 — the
closest subsequent year after 1990 for which the most comprehensive and reliable data can be collected. Main fuel
for individual heating systems is natural gas and firewood. General information about Alba lulia Conurbation is given
in Table 6.

TABLE 6
General information about Alba lulia Conurbation towns in Romania
. Total energy . i .
Conurbation . 2 L CO, emissions in CO, per capita,
Inhabitants Area, km consumption in base X
town base year, tCO, tCO,/capita
year, MWh
Berghin 1838 75.17 10376 4312 2.35
Ciugud 3017 43.91 19577 5693 1.89
Ighiu 6 500 126.00 37 888 11 634 1.79
Santimbru 3007 52.94 21231 6 088 2.02
TOTAL 14 362 298 89 072 27 727

The total population of the Conurbation towns of the Alba lulia is 14.4 thousand inhabitants in the territory of 298
km”. The total energy consumption in the 2008 was 89 GWh. CO, per capita varies between 1.79 and 2.35 and the
total amount of the CO, emissions emitted in 2008 was 27.7 thousand tCO,.
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The population in Arad is around 173 thousand but in the Conurbation municipalities varies between 8.1 and 13

thousand inhabitants. General information about Arad Conurbation is given in Table 7.

Conurbation
town

Arad
Lipova
Nadlac

Santana
Pecica
TOTAL

General information about Arad Conurbation towns from Romania

Inhabitants

172 824
11104
8154
12 936
13 024

218 042

2
Area, km

77
14.79
133.15
93.1
91
409.04

Total energy

consumption in base

year, MWh
3 606 642
172 296
153 812
118 879
262 607

4314 236

CO, emissions in
base year, tCO,

1205 386
21250
23766
15470
50 816

1316 688

TABLE 7

CO, per capita,
tCO,/capita

6.97

191

291
1.2
3.9

The total population of the Arad and its Conurbation towns is 218 thousand inhabitants covering territory of 409 km?2.

Total energy consumption in 2008 was 4.3 TWh but the total CO, emissions were 1.3 million tons. Largest CO, per

capita was in Arad — 6.97 tCO,/capita but the smallest in Santana — 1.2 tCO,/capita.

Timisoara Conurbation consists of 16 smaller towns with population between 1.4 and 11.8 thousand inhabitants.

General information about Timisoara Conurbation municipalities is given in Table 8. SEAP of the municipality of

Timisioara was developed and approved in June 2010.

Conurbation
town

Bucovat
Carpinis
Dudestii noi
Dumbravita
Ghiroda
Giarmata
Giroc
Jimbolia
Mognita noua
Ortisoara
Peciu nou
Pischia
Remetea mare
Sanandrei
Sanmihaiu
roman
sag

TOTAL

General information about Timisoara Conurbation towns from Romania

Inhabitants

1405
5156
2 657
3 607
5184
6010
5078
11787
4 459
4093
4942
2819
1973
5874

4 827

2829
71295

Area, km’

33

46

39

18

35

71

55
108
66
145
129
123
105
92

75

50
1190

Total energy

consumption in base

year, MWh
9209
30552
17918
83923
39136
39419
30051
83 160
49710
28 697
No complete data
17919
23010
44 257

30752

20533
539 037

CO, emissions in
base year, tCO,

3595
11 839
5327
26 840
13 232
13 307
9488
31852
17 332
10708
No complete data
7099
8417
15 668

11324

7 395
193 423

TABLE 8

CO, per capita,
tCO,/capita

2.56
2.30
2.00
7.44
2.55
2.21
1.87
2.70
3.89
2.62

2.52
4.27
2.67

2.35

2.61
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The area of the 16 municipalities is 1190 km?” and the total population is more than 71 thousand inhabitants. The total
energy consumption in 2008 was 539 GWh. In 2008 there were 193.4 thousand tons of CO, emissions emitted. The

largest CO2 per capita was calculated in municipality of Dumbravita — 7.44 but the smallest (1.87 tCO,/capita) in
municipality of Giroc.
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SPAIN - PALMA DE MALLORCA

Palma is the major city of the Balearic Islands in Spain with almost 450 thousand inhabitants. Municipality of Palma
involved five smaller Conurbation towns (with 2-54 thousand inhabitants) that are presented on the map in Figure 8.

&

Figure 8: Municipalities of Palma and its Conurbation towns

General information about Palma and its Conurbation towns is given in Table 9. There are in total more than 528
thousand inhabitants living in six municipalities that cover 551 km? of the territory. Total energy consumption in the
base year was almost 8.4 TWh. In total 3.5 million tons of CO, were emitted in the base year. The largest CO, per
capita has been in municipality of Calvia —12.23.

TABLE 9

General information about Conurbation towns in Spain

Total energy L. . .
CO, emissions in CO, per capita,

Conurbation town Inhabitants Area, km? consumption in base .
base year, tCO, tCO,/capita
year, MWh
Palma de Mallorca 449 229 208.63 6 540 294 2647 334 5.89
Andratx 11 682 82.55 218287 99 676 8.53
Calvia 54 268 145.00 1449 737 663 657 12.23
Esporles 4990 35.00 64 520 25931 5.20
Puigpunyent 1938 42.28 24 678 9 669 4.99
Santa Maria del Cami 6176 37.59 80 886 32 806 5.31
TOTAL 528 283 551.05 8 378 402 3479 073
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DATA COLLECTION

The data collection stage is of great importance in the BEI process because the results, data quality and reliability
depend on the process. Project partners applied different methods. One of the methods used most often was the data
collection with “Data Collection Sheets” that include all the relevant sheets per sector to list the data to be collected.
Such data collection approach was used in Latvia, Romania and other countries.

Below are listed the sectors for which partners collected for BEI:
e  Municipal buildings, equipment/facilities (included by most partners);
e Tertiary (non municipal) buildings, equipment/facilities (included by most partners);
e  Residential buildings;
e  Municipal public lighting (included by most partners);
e Industries (excluding industries involved in the EU Emission trading scheme - ETS);
e Municipal fleet (included by most partners);
e  Public transport (included by most partners);
e  Private and commercial transport;
e  Energy production;

e  Other emission sources.

Other emission sources can be agriculture, waste sector etc. Energy production in most cases includes district heating
(data from boiler houses and/or cogeneration plants), renewable energy production using solar or wind energy. Very
rarely municipalities include other emission sources, energy production and emissions from industries.

Data sources in each country vary but mostly can be divided in following groups:
e Local or national energy suppliers and producers;
e Local authorities;
e  Public authorities;

e Data bases of local, national or EU statistics.

Data request from each source differs, especially concerning data about energy consumption from energy suppliers. In
most cases municipality should make a formal request for necessary data which concern its territory. In such case it
should be wise to count on various delays especially when data are requested from local authorities or energy
services. In some cases data from energy providers could be issued only after 3-4 weeks after the request has been
made. Also problems might occur in countries or territories where heat meters are installed only in a part of buildings.
There are even cases when heat meter is installed but is not used for determining the cost of energy (here cost of
energy is calculated by heated area).

From local authority various data can be requested starting from basic information about authority including
population, area and ending with energy consumption in municipal buildings, public lighting, fleet and other. Local
authority can also provide necessary contact information, addresses of buildings and similar. Receiving data from local
authority might take even longer time than from energy suppliers, e.g., two to three months. In such cases keeping
good communication between involved parties is essential. One of main reason for these delays is lack of optimal data
recording system concerning necessary data. For example older data are only available in paper format in archives.

Data concerning transport sector, major energy trends, number of households in the territory or specific energy
consumption per household can be obtained from public authorities or Statistical services. In such cases data might be
available in online data bases (acquired immediately) but in such cases one should take into account that afterwards
data sorting will be necessary.
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Requested data will not always be complete. In such cases different approaches might be used. One way is to use
extrapolation method if data about larger territory which includes the local authority are available (respectively data
can be divided proportionally). Also trends in the sector should be defined and used if necessary, e.g., if data about
recent years are not available then trends based on historical data might be used.

One of most problematic sector identified by most of the partners is transport due to the lack of data. Annual fuel
consumption in municipal and public transport can be required rather easily at least in cases when public transport in
the territory is provided by a specific company. But data about traffic intensity and fuel consumption in private and/or
commercial transport are not available or are not even monitored in most municipalities. Therefore different
approaches are used to determine the fuel consumption and CO, emissions from this sector. Most common approach
is to create a specific tool for the particular country or territory. Assumptions used in the tool can be based on results
from questionnaires, statistical data in the country, scientific researches and other sources.
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CALCULATION OF THE EMISSIONS

Calculating emissions correctly is an important task in BEI. Emission calculation is based on collected data in previous
BEI stage where annual total energy consumption has been determined. One has to consider which method to use.
Either the chosen method will be using

e  “Standard” emission factors in line with the IPCC principles which cover all the CO, emissions that occur due
to energy consumption within the territory of the local authority, either directly due to fuel combustion
within the local authority or indirectly via fuel combustion associated with electricity and heat/cold usage
within their area or

e Life Cycle Assessment (LCA) emission factors which take into consideration the overall life cycle of the energy
carrier. This approach includes not only the emissions of the final combustion, but also all emissions of the
supply chain.

The greenhouse gases to be included in the BEI depend on the choice of sectors and also on the choice of emission
factor approach (standard or LCA). If the standard emission factors following the IPCC principles are chosen, it is
sufficient to report only CO, emissions, because the importance of other greenhouse gases is small. In this case, the
box ‘CO, emissions’ is ticked in the SEAP template, in point ‘emission reporting unit’. However, also other greenhouse
gases can be included in the baseline inventory if the standard emission factors are chosen. For example, the local
authority may decide to use emission factors that take into account also CH; and N,O emissions from combustion.
Furthermore, if the local authority decides to include landfills and/or wastewater treatment in the inventory, then the
CH,4 and N,O emissions will also be included. In this case the emission reporting unit to be chosen is ‘CO, equivalent
emissions’.

Another aspect which should be taken into account is whether to calculate total emissions (tCO,) or to calculate
specific emissions on one inhabitant (tCO,/person). In either way Standard or LCA approach can be used.

For each country different approach may be chosen but in most cases Standard emission factors from IPCC Guidelines
were chosen to calculate emissions. In Spain and Romania national or regional emission factors were chosen for
electricity. The national or regional electricity factor gives a more realistic and objective approach towards
determination of overall CO, emission in the energy sector. During the implementation period the same information
coming from the energy supplier will be considered in respect to all considerations, including the % of renewable
energy from the total amount of energy produced. Percentage that will be increased during the year and the overall
CO, conversion factor should decrease normally.

For one of the Latvian municipalities’ national emission factor for district heating was used due to lack of correct
information from energy producer. In Spain waste incineration and composting was taken into account therefore CO,
equivalents were chosen. Emission factors were calculated based on the results provided by a local software tool. In
Romania besides standard approach LCA emission factors were used for biomass. In areas where biomass has been
harvested in unsustainable way highest LCA emission factor was chosen (0.405 t CO,.,/MWh) but in other areas
emission factor was taken from Ecoinvent database (0.01 t CO,.o/MWh).
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ANALYSIS OF THE RESULTS

This chapter includes the selection criteria of the base year in partner municipalities and its Conurbation towns and
also the analysis of the results of the main emitting sectors.

Selection of the base year is of great importance for the next phase when SEAP will be developed. It is important to
choose the most appropriate year due to the fact that against this year the CO, emission reduction of 20% will have to
be reached by 2020.

For each municipality the baseline year may differ. Various factors should be considered while selecting the reference
year. First of all baseline year can be chosen only from years with reliable data (e.g. if data are available only for time
period 2005-2011 then it is not possible to chose 1990 as baseline year).

Also national decisions should be taken into account — if a country has decided to choose one year as the reference
year for measuring its progress in the field then this year should be chosen. For example the year 2005 was chosen in
Palma Conurbation because the Regional Government marked the year as a reference in order to receive a grant to
develop SEAP. It was a condition to receivable the grant in order to develop each SEAP. Palma de Mallorca too
accepted this condition although no grant was received later. The case of Calvia was a bit different because Calvia did
not apply for the grant therefore year 2007 was chosen as the baseline year due to the difficulty of finding reliable
energy data.

In Cyprus the year 2009 was chosen as the baseline year. This was decided by discussions with several departments of
the Municipalities and the EAC. The final decision was made after consultations with Cyprus Energy Agency that
concluded that the most balanced, accurate and complete data are available since 2009.

In Romania 2008 has been considered as baseline year for data collection for an objective reason: this is the first year
after Romania’s integration in the EU when it was mandatory to start fulfilling certain legal requirements related to
consumption data reporting and centralizing.

In Croatia the City of Osijek decided to select 2010 as baseline year because this is the year for which there are most
of data available. The criteria for selection of baseline year for all conurbation towns were the same. Regarding that
the collection of any similar data was not done in the early nineties because of the war in Croatia, it was not possible
to collect any data from 1990, or any other following year. Regional Energy Agency of North-western Craoatia, which
will be developing SEAPs for Osijek, BeliS¢e and Donji Miholjac decided to check all available data from the year 2000
to year 2011, and according to that decided on the baseline year. They only defined baseline years at the reporting
time are for Osijek and Belis¢e. DOOR (Society for Sustainable Development Design) which will be developing SEAPs
for Vinkovci and Beli Manastir had the same process of determination of baseline year. At the reporting time data
collection for Vinkovci was still in progress, therefore the baseline year for mentioned Conurbation towns was not yet
decided.

In Italy the choice of the baseline year was determined by three main factors:
e Data availability of public authority;
e Availability of data for the Utilities energy distribution;
e Number of energy efficiency measures and renewable energy production has already been done locally by
the private sector and the public authority.

For Latvian municipalities data from 2006 till 2011 were gathered. Based on the data availability and quality and also
calculated CO, emissions, the base year was chosen. In most of the cases the year with the highest CO, emissions
were selected. In municipality of Salaspils that was 2010 but in municipalities of Ogre and Kegums the base year is
2007.
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Information about chosen baseline years and also calculated CO, emissions in all partner municipalities and their

Conurbation towns is given in Table 10.

TABLE 10

Selected baseline years and calculated CO, emissions in Conurbations

Country Conurbation town Base CO, emissions in the base Projected CO, emissions in
year year, tCO, 2020, tCO,
Vratsa 2010 211992 158 993
Kozloduy 2008 40 549 38774
Bulgaria Mizia 2010 13673 10 894
Oryahovo 2009 28 249 22 645
Mezdra 2005 52121 36 700
Krivodol 2009 952 762
Osijek 2010 624 938 499 950
Beli Manastir 2009 65 338 52270
Croatia Belisce 2010 18 000 14 400
Donji Miholjac - 24 000 19 200
Vinkovci - - -
Limassol 2009 705 631 564 505
Cyprus Kato Polemidia 2009 61 627 49 302
Mesa Yitonia 2009 47 605 38 084
Yermasoyia 2009 77 959 62 367
Vicenza 2006 546 708 437 366
Arcugnano 2009 40 524 32420
Sovizzo 2010 33974 27 179
Creazzo 2010 59 655 47 734
Italy Monticello 2009 48 867 39 094
Rubano 2006 89 838 71871
Vigonza 2009 113 741 90993
Ponte S.N. 2009** 61 387 49110
Due Carrare 2009** 42 037 33630
Salaspils 2010 30744 24 596
Ikskile 2009 6 045 4 836
Latvia Ogre 2007 44 281 35425
Lielvarde 2008 10113 8091
Kegums 2007 5914 4731
Arad 2008 1205 386 964 309
Lipova 2008 21250 17 000
Nadlac 2008 23766 19013
Santana 2008 15 470 12 376
Romania Pecica 2008 50 816 40 653
Bucovat 2008 3595 2 876
Carpinis 2008 11 839 9471
Dudestii noi 2008 5327 4262
Dumbravita 2008 26 840 21472
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. Base CO, emissions in the base Projected CO, emissions in
Country Conurbation town
year year, tCO, 2020, tCO,
Ghiroda 2008 13 232 10 586
Giarmata 2008 13 307 10 646
Giroc 2008 9488 7 590
Jimbolia 2008 31852 25482
Mognita noua 2008 17 332 13 866
Ortisoara 2008 10708 8 566
Peciu nou 2008 - -
Pigchia 2008 7099 5679
Remetea mare 2008 8417 6734
Sanandrei 2008 15 668 12534
Sanmihaiu roman 2008 11324 9 059
Sag 2008 7395 5916
Berghin 2008 4312 3449
Ciugud 2008 5693 4554
Ighiu 2008 11634 9 307
Santimbru 2008 6 088 4870
Palma 2005 2647 334 2117 867
Andratx 2005 99 676 79741
Calvia 2007 663 657 530 926
Spain
Esporles 2005 25931 20 745
Puigpunyent 2005 9 669 6 575
Santa Maria del Cami 2005 32 806 26 245
TOTAL 8123 116 6 486 755

* Incomplete data

** Still under consideration

According to the information of the partners and their Conurbation towns, each citizen of all the covered

municipalities will contribute in reduction of at least 1 ton of CO, emissions until 2020 (see Figure 9).
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60 municipalities
with territory of
90.7 thous. km?
and 1.6 million
inhabitants

Total final energy
consumption in
the base year -

23.08 TWh (base
year between
2005 and 2010)

Total CO,
emissions in the
base year - 8.12

million tCO,

Figure 9: Main results of the BEIs in municipalities of the Conurbant project

Projected CO,
emission
reduction target -
1.64 million tCO,
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LESSONS LEARNED

From data collection and CO, emission calculation in Conurbation towns following conclusions can be stated:

e The initial phase of Energy baseline assessment and BEI is of great importance because following stages in the
process of developing SEAP are based on collected data.

e Strong support and interest from the local authority is important. If such support exists, BEl can be developed
faster and easier. Lack of the support and interest extends data collection period.

e Every local authority should be visited at the beginning of the data collection stage. Such visit is important not only
for improving communication between involved stakeholders but also to see and analyze the current situation on
site.

e Data collection from private enterprises can be complex; in cooperation with the municipality data from private
enterprises can be collected faster and easier (the municipality should send a formal data request).

e Smart planning is essential. Also it would be wise to count on various delays especially when data are requested
from local authorities or energy services.

e Accurate data collection is very important — all collected data from local authorities, energy suppliers etc. should
be checked and verified before CO, emission calculation phase. Also calculated CO, emissions should be checked
systematically.

e Energy consumption data for transport sector are rather poor in each Conurbation town — assumptions must be
made in order to calculate CO, emissions and to monitor them in the further years. Therefore questioners or other
tools should be used to make assumptions which are as close as possible to reality.
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ANNEX. TEMPLATE WITH GUIDELINES FOR PARTNERS

IEE ProJECT CONURBANT

Conurbant

REPORT ON

ENERGY BASELINE ASSESSMENT IN XXX COUNTRY

AUTHOR(S)

NAME OF THE PARTNER

DATE OF WRITING THE REPORT
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INTRODUCTION
Energy baseline assessment includes following tasks:

5 Data collection;

6 Data analysis;

7.  Application of the methodology (calculation of the emissions);

8.  Analysis of the results (identification of the main categories of emissions and support to the

municipalities to use correctly information).

This report forms common template for the energy baseline based on Covenant of Mayors (CoM) organisation
guidelines “How to develop a Sustainable Energy Action Plan” at
http://www.pilsetumerupakts.eu/IMG/pdf/004 Part |l.pdf.

Each project partner should develop one unified report that includes Energy baseline assessment of its own
municipality (except Alba lulia and Padova) and four Conurbation towns.

The time period is between 1990 and 2011. If data are not available from 1990, please report on the first available and
reliable data for each municipality.

The Baseline Emission Inventory (BEI) quantifies the amount of CO, emitted due to energy consumption in the
territory of the local authority (i.e. Covenant Signatory) in the baseline year. It allows to identify the principal
anthropogenic sources of CO, emissions and to prioritise the reduction measures accordingly. The local authority may
include also CH, and N,O emissions in the BEI. Inclusion of CH, and N,0O depends on whether measures to reduce also
these greenhouse gases (GHGs) are planned in the Sustainable Energy Action Plan (SEAP), and also on the emission
factor approach chosen (standard or life cycle assessment (LCA)). For simplicity, we mainly refer to CO, in these
guidelines, but it can be understood to mean also other GHGs like CH, and N,0O in the case that the local authority
includes them in the BEl and SEAP in general.

Elaborating a BEI is of critical importance. This is because the inventory will be the instrument allowing the local
authority to measure the impact of its actions related to climate change. The BEI will show where the local authority
was at the beginning, and the successive monitoring emission inventories will show the progress towards the
objective. Emission inventories are very important elements to maintain the motivation of all parties willing to

contribute to the local authority’s CO, reduction objective, allowing them to see the results of their efforts.

The overall CO, reduction target of the Covenant of Mayors Signatories is at least 20% reduction in 2020 achieved
through the implementation of the SEAP for those areas of activity relevant to the local authority’s mandate. The
reduction target is defined in comparison to the baseline year which is set by the local authority.

In the compilation of BEI, the following concepts are of utmost importance:

1. Baseline year. Baseline year is the year against which the achievements of the emission
reductions in 2020 shall be compared. The EU has committed to reduce the emissions 20 % by
2020 compared to 1990, and 1990 is also the base year of the Kyoto Protocol. To be able to
compare the emission reduction of the EU and the Covenant signatories, a common base year is
needed, and therefore 1990 is the recommended baseline year of the BEI. However, if the local
authority does not have data to compile an inventory for 1990, then it should choose the closest
subsequent year for which the most comprehensive and reliable data can be collected.

2. Activity data. Activity data quantifies the human activity occurring in the territory of the local
authority. Examples of activity data are:

e oil used for space heating in residential buildings [MWh];
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e electricity consumed in municipal buildings [MWh,];

e heat consumed by residential buildings [MWhj.:].

3. Emission factors. Emission factors are coefficients which quantify the emission per unit of

activity. The emissions are estimated by multiplying the emission factor with corresponding

activity data. Examples of emission factors are:

e amount of CO, emitted per MWh of oil consumed [tCO,/MWhg,];

e amount of CO, emitted per MWh electricity consumed [tCO,/MWh,];

e amount of CO, emitted per MWh heat consumed [tCO,/MWh;,c.t].

Introduction should include general information on each Conurbation town described in the report in following table

(if need, please add rows):

Conurbation town

Inhabitants

Area, km?

Total energy
consumption in base
year, MWh

CO, emissions in
base year, tCO,
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DATA COLLECTION

The geographical boundaries of the BEI are the administrative boundaries of the local authority.

The baseline CO, inventory will essentially be based on final energy consumption, including both municipal and non-
municipal energy consumption in the local authority’s territory. However, also those other than energy-related

sources may be included in the BEI.
The BEI quantifies the following emissions that occur due to energy consumption in the territory of the local authority:

1. Direct emissions due to fuel combustion in the territory in the buildings, equipment/facilities and

transportation sectors.

2. (Indirect) emissions related to production of electricity, heat, or cold that are consumed in the territory.
3. Other direct emissions that occur in the territory, depending on the choice of BEI sectors.

Sectors to be included in the BEI:

Municipal
buildings,

equipments Tertiary

buildings,
equipment

Energy
production

her . .
OF < Residential
emission e
buildings
sources

Municipal
public
transport lighting

Urban rail Industries
transport (no EU ETS)

Private & Municipal &
commercial public
transport transport

Data should be collected in a separate Excel sheet available at

http://www.pilsetumerupakts.eu/IMG/xlIs/template_en.xls (see also Annex 1).

In this chapter partner should describe in detail the data sources used for the data collection. The sources can be:

1) Datafrom energy suppliers
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2) Information from public authorities
3) ....other

Please indicate the source of the data for each sector separately and describe the methodology used to collect these
data (how long it took to collect the data, how did you do, did the municipality have most of the data etc.). If the data
are e.g. about the buildings, please describe if each building has its own heat meter and when it was installed etc.

A table below should be filled in with collected data from 1990-2011. If data for 1990 are not available, please start to
fill in the table with the most recent data available.

Conurbation Final energy consumption, MWh/year

town 90 1 91 | 92 | 93 | 94 95 9% | 97 | 98 99 00 01 02 03 04 05 06 | 07 | 08 09 10 | 11

A separate excel file for each partner municipality should be prepared with detailed Emission baseline assessment and
sent together with the report.

More information on activity data collection can be found in the guidelines “How to develop a Sustainable Energy
Action Plan” Part Il Chapter 4 (page 68).
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CALCULATION OF THE EMISSIONS

Two different approaches may be followed when selecting the emission factors:

1.

Using ‘Standard’ emission factors in line with the IPCC principles, which cover all the CO, emissions that
occur due to energy consumption within the territory of the local authority, either directly due to fuel
combustion within the local authority or indirectly via fuel combustion associated with electricity and
heat/cold usage within their area. The standard emission factors are based on the carbon content of
each fuel, like in national greenhouse gas inventories in the context of the UNFCCC and the Kyoto
protocol. In this approach, CO, is the most important greenhouse gas, and the emissions of CH, and N,O
do not need to be calculated. Furthermore, the CO, emissions from the sustainable use of
biomass/biofuels, as well as emissions of certified green electricity, are considered to be zero. The
standard emission factors given in these guidelines are based on the IPCC 2006 Guidelines (IPCC, 2006).
However, the local authority may decide to use also other emission factors that are in line with the IPCC
definitions.

Using LCA (Life Cycle Assessment) emission factors, which take into consideration the overall life cycle of
the energy carrier. This approach includes not only the emissions of the final combustion, but also all
emissions of the supply chain. It includes emissions from exploitation, transport and processing (e.g.
refinery) steps in addition to the final combustion. This hence includes also emissions that take place
outside the location where the fuel is used. In this approach, the GHG emissions from the use of
biomass/biofuels, as well as emissions of certified green electricity, are higher than zero. In the case of
this approach, other greenhouse gases than CO, may play an important role. Therefore, the local
authority that decides to use the LCA approach can report emissions as CO, equivalent. However, if the
methodology/tool used only counts CO, emissions, then emissions can be reported as CO, (in t).

The greenhouse gases to be included in the BEI depend on the choice of sectors and also on the choice of emission

factor approach (standard or LCA). If the standard emission factors following the IPCC principles are chosen, it is

sufficient to report only CO, emissions, because the importance of other greenhouse gases is small. In this case, the

box ‘CO, emissions’ is ticked in the SEAP template, in point ‘emission reporting unit’. However, also other greenhouse

gases can be included in the baseline inventory if the standard emission factors are chosen. For example, the local

authority may decide to use emission factors that take into account also CH, and N,O emissions from combustion.

Furthermore, if the local authority decides to include landfills and/or wastewater treatment in the inventory, then the

CH,4 and N,O emissions will also be included. In this case the emission reporting unit to be chosen is ‘CO, equivalent

emissions’.
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TABLE 4. STANDARD CO, EMISSION FACTORS (FROM IPCC, 2006) AND
CO,-EQUIVALENT LCA EMISSION FACTORS (FROM ELCD) FOR MOST COMMON FUEL TYPES

TYPE STANDARD EMISSION LCA EMISSION FACTOR
FACTOR [t CO,/MWh] [t CO,-eq/MWH]
Motor Gasoline 0.249 0.299
Gas oil, diesel 0.267 0.305
Residual Fusl Oil 0.279 0.310
Anthracite 0.354 0.3e3
Other Bituminous Coal 0.341 0.380
Sub-Bituminous Coal 0.346 0.385
Lignite 0.364 0.375
Natural Gas 0.202 0.237
Municipal Wastes (non-biomass fraction) 0.330 0.330
Wood (8 0-0.403 0.002 (¢) - 0.405
Plant oil 0f) 0.182 (9
Biodiesel 0 0.156 )
Bicethanol 0f) 0.206 ()
Solar thermal 0 - @
Geothermal 0 - @

In this chapter partner should describe the chosen emission factor (standard or LCA) and motivate this choice. Please,
describe also the emission factors chosen and used (e.g. if IPCC or the country emission factors were used etc.).

A table below should be filled with calculated total CO, emissions in the partner municipality and in each Conurbation
town. The figures should be consistent with the energy consumption data.

Conurbation CO, emissions, tCO,/year

town 90 191 92 | 93 |94 9 9% 97 | 98 99 00 0102 03 04 05 06 | 07|08 09 10| 11
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ANALYSIS OF THE RESULTS

This chapter includes the analysis of the results on the main emitting sectors and also the selection of the base year
for partner municipality and four Conurbation towns.

BASELINE YEAR

Selection of the base year is of great importance for the next phase when SEAP will be developed. It is important to
choose the most appropriate year due to the fact that against this year the CO, emission reduction of 20% will have to
be reached by 2020.

In this chapter partner should describe the background information for the selection of the base year for each partner
municipality and how it was done (e.g. discussions in the municipality and/or group etc.). Table below should be filled
in.

CO, emissions in the Projected CO, emissions

Conurbation town Base year .
base year, tCO, in 2020, tCO,
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1)

2)

=)
1SN

Covenant
of Mayors

Inventory year

For Covenant signatories who calculate their CO2 emissions per capita, please precise here the number of

Emission factors

Emission reporting unit

Kev results of the Baseline Emission Inventory

oo

oo

Sustainable Energy Action Plan (SEAP) template

BASELINE EMISSION INVENTORY

during the inventory year:

Standard emission factors in line with the IPCC principles

LCA (Uife Cycle Assessment) factors

€02 emissions
€02 equivalent emissions

[Green cells are compulsory fialds

A. Final energy consumption

|Gray fields are non editable

FINAL ENERGY CONSUMPTION [MWh]

BUILDINGS, EQUIPMENT/FACILITIES AND INDUSTRIES:
[Municipal buildings, equipment/facilities

Fossil fu

Natural gas

Liquid gas

Heating Oil

Gasoline

Lignite

Coal

Other fossil

fuels

Plant oil

[Tertiary (non municipal) bulldings, equipment/facilities

buildings

[Municipal public lighting

industries (excluding industries involved in the EU Emission
trading scheme - ETS)

ibtotal buildi i ilities and industries

[Municipal fleet

[public transport

[Private and commercial transport

ibtotal tras

otal

[Municipal purchases of certified green electricity (if any)
(MWh]:

[CO2 emission factor for certified green electricity purchases
for LCA approach):

B. CO2 or CO2 equivalent emissions

BUILDINGS, EQUIPMENT/FACILITIES AND INDUSTRIES:
[Municipal buildings, equipment/facilities

CO2 emissions [t]/ CO2 emissions [t]
Category
Electricity | Heat/cold Other fossil Other | solar Total
Natural gas | Liquid gas |Heating Oil | Diesel |Gasoline | Lignite | Coal i Biofuel | Plant oil | | Geothermal

Tertiary (non municipal) buildings, equipement/facilities

buildings

[Municipal public lighting

Industries (excluding industries Involved in the EU Emission

trading scheme - ETS}
| buildis lities and industries

[Municipal fleet

[Public transport

Private and commercial transport

ibtotal tra
OTHER
Waste management

[ Waste water management

[rotal
[Corresponding CO2-emission factors in [/MWHh] T T T T T T T T T T T T T T ]
(CO2 emission factor for electricity not produced locally
it/MwWh]
C. Local electricity production and corresponding CO2 emissions
Locally c02/C02-| Comesponding CO2-
Locally generated electricity generated Rosray caisc DBt IMWHT eq emission factors for
lants ) electricity Fossil fuels Other | y
Mwh gos [ tiquidges [veatingoll _tignite | coar | S | Woe |PRMON] piomass |renewante] *™ | m /mwh]
Wind power
ic power
Combined Heat and Power
Other
ase specify
Total
D. Local heat/cold (district heating/cooling, CHPs...) and €02 emissions
iy Energy carrier input [MWh] Qi cos] F corepoatng s
" g generated eq emission factors for
heat/cold Fossil fuels plantoil | Other Other emissions
imwh] | Natural gas Heating oil | _Lignits Coal biomass | renewable 1t [t/Mwh]
Combined Heat and Power
District Heating plant(s)
Other
Total

4) Other CO2 emission inventories

If other inventory(ies) have been carried out, please click here ->

Otherwise go to the last part of the SEAP template -> dedicated to your Sustainable Energy Action Plan
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