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ANOTACIJA

Viena no Eiropas Savienibas politikas prioritatém pedgja dekade neparprotami ir bijusi
klimatu parmainu mazinaSana. Saskana ar Parizes klimata noligumu pasaules valstu mérkis ir
ierobezot globalo sasil$anas ITmeni vid&ji zem 1,5 °C vai vismaz zem 2 °C, salidzinot ar pirms
industrialo Iimeni. Tikmér Klimata parmainu starpvaldibu padomes (/PCC) jaunakaja zinojuma
noradits, ka 11dz§in&ja klimata parmainu mazinasanas un pielagoSanas politika ir nepietiekama,
un, visticamak, 1,5°C globalas sasilSanas slieksnis tiks sasniegts jau 21. gadsimta. Tapec
ilgtsp&jiga planoSana pasvaldibas ir loti butiska, lai samazinatu ekonomiskos, socialos un vides
riskus un palidzetu sasniegt globalos mérkus. Tomér parejai uz klimatneitralitati ir jabat
taisnigai un proporcionalai dazadam sabiedribas grupam, un ta nedrikst veicinat energgtisko
nabadzibu un iedzivotaju neaizsargatibu pret klimata izraisitiem riskiem. Kop$ 2015. gada
Pilsétu Méru pakta metodologiska piceja ilgtsp&jigas energétikas un klimata ricibas planiem ir
paplasinata, ieklaujot tris galvenas jomas: klimata parmainu mazinasana, pielagosanas klimata
parmainam un energétiskas nabadzibas mazinasana. Lidz ar to nepiecieSams ne tikai izstradat
planus, kas pieverSas visiem trim aspektiem, bet jaspgj arT iesaistit plasu ieinteres€to personu
loku gan izstrades, gan ievieSanas procesos, un sistematiski stradat, lai planu istenotu. Daudzas
Eiropas pa$valdibas ir izstradajusas ricibas planus vai stratégijas, lai ilgtermina virzitos uz
klimatneitralitati un klimatnoturibu, tacu So planu istenoSana biezi nenotiek ka iecergts.
Energoparvaldibas sistémas ievieSana paSvaldibas veiksmigi palidz institucionaliz&t
sistematisku ricibu energoefektivitates uzlabosanai pasvaldibu infrastruktiira, un §1 pieeja ir
japaplasina un tas elementi jaizmanto, lai sasniegtu pasvaldibu klimatneitralitates un
klimatnoturibas merkus.

Si promocijas darba mérkis ir izstradat metodiku un rekomendacijas, sistematiskas pieejas
ievieSanai pa$valdibu energétikas un klimata jomu parvaldiba, lai nodroSinatu paSvaldibu
skaidru virzibu uz klimatneitralitates mérku sasnieg$anu, uzsverot energoparvaldibas sist€mas
lomu konkr&tu ricibu ieviesana.

Promocijas darbs ir balstits uz seSam doktorantiiras studiju laika izstradatam zinatniskajam
publikacijam. Zinatniskie raksti public€ti vairakos zinatnisko rakstu Zurnalos, indeksétas
Scopus un Web of Science datubazgs, un ir pieejami $o zurnalu interneta vietnés.

Promocijas darba ievada ir aprakstita témas aktualitate un praktiska vertiba, skaidrots darba
mérkis, uzdevumi un hipotéze. Pirmaja nodala veikta literatiras analize, kura apskatita
pieejama informacija par ilgtspgjigas energétikas un klimata ricibas planu ievieSanu
pasvaldibas, pielagoSanas klimata parmaindm aspektu integraciju S$ajos planos,
energoparvaldibas sisteémas ievieSanu pasvaldibas, ka arT uzvedibas mainas pasakumu ietekmi
uz energijas paterinu un COVID-19 pandémijas ietekmi uz energijas paterinu. Otraja nodala
apskatitas petfjumu veiksana izmantotas metodes. TreSaja nodala aprakstiti petjjumos iegitie
rezultati, un nosléguma doti secinajumi un rekomendacijas ilgtspgjigas planosanas veicinasanai
pasvaldibas.



ANNOTATION

In the last decade, one of the priorities of the European Union has been to mitigate climate
change. According to the Paris Agreement, the goal is to limit global warming to below 1.5°C
or at least below 2°C compared to pre-industrial levels. However, the latest report from the
Intergovernmental Panel on Climate Change (IPCC) suggests that existing climate change
mitigation and adaptation policies are insufficient, and it is likely that the 1.5°C global warming
threshold will be reached by the 21st century. Therefore, sustainable planning in municipalities
is critical for reducing economic, social, and environmental risks and helping to achieve global
goals. However, the transition to climate neutrality must be fair and proportionate to different
societal groups and must not promote energy poverty and vulnerability to climate risks.
Adaptation to climate change is a relatively new concept in municipal planning, especially in
countries that have not been affected by climate disasters with serious consequences. Since
2015, the Covenant of Mayors' methodological approach to sustainable energy and climate
action plans has been expanded to include three main areas: climate change mitigation,
adaptation to climate change, and reduction of energy poverty. As a result, a wide range of
competencies is needed to develop a plan that addresses all three aspects, as well as the ability
to engage a wide range of stakeholders in both the development and implementation processes,
and the ability to work systematically to implement the plan. Many municipalities in Europe
have developed action plans or strategies to move towards climate neutrality and resilience, but
the implementation of these plans often falls short of expectations. Introduction of an energy
management system in municipalities successfully helps to institutionalise systematic action to
improve energy efficiency, and this approach needs to be expanded and its elements used to
achieve local government climate neutrality and climate resilience objectives.

The objective of this Doctoral Thesis is to develop a methodology and recommendations
for the implementation systematic approach in municipal energy and climate management, to
ensure clear progress towards achieving climate neutrality goals, highlighting the role of energy
management system in initiating specific actions.

The Thesis is based on 6 scientific publications developed during PhD studies. Scientific
articles have been published in several scientific journals and are available on the websites of
these journals.

The introduction to the Thesis describes the practical value of the topic, explains the
purpose, tasks and hypothesis of the work. The first chapter provides a literature analysis
looking at available information on the implementation of sustainable energy and climate action
plans in municipalities, the integration of climate change adaptation aspects into these plans,
the introduction of an energy management system in municipalities, as well as the impact of
change in behaviour on energy consumption and the impact of the COVID-19 pandemic on
energy consumption. The second chapter discusses the methods used for the research. Chapter
three describes the results obtained from the studies and concludes with conclusions and
recommendations for promoting sustainable planning in local governments.
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IEVADS

Viena no Eiropas Savienibas politikas prioritatém pedeja dekadé neparprotami ir bijusi
klimatu parmainu mazinaSana. Saskana ar Parizes klimata noligumu pasaules valstu mérkis ir
ierobezot globalo sasil$anas ITmeni vid&ji zem 1,5 °C vai vismaz zem 2 °C, salidzinot ar pirms
industrialo Itmeni [1]. ANO Klimata parmainu starpvaldibu padomes novért€juma zinojuma
(AR06) ir secinats, ka eso$a klimata parmainu mazinaSanas un pielagoSanas politika nav
pietickama un ir iesp&ams, ka 1,5°C globalas sasilSanas slieksnis tiks sasniegts jau
21. gadsimta [2]. Jau Sobrid sasniegtais globalas sasilSanas [imenis (vidgja gaisa temperatiira
paaugstinajusies par 1,1 °C 2011.-2020. gada, salidzinot ar vidgjo Iimeni 1850.-1900. gada) ir
palielinajis dazadu ekstrému klimata paradibu biezumu, radot butiskus apdraudgjumus gan
cilvekiem, gan dabai [2]. TieSi pils€tas un tam piegulosas teritorijas, kuras koncentr&jas lielaka
dala pasaules iedzivotaju, biis ievainojamakas teritorijas klimata parmainu radito risku
konteksta [3], [4]. Tapéc ilgtsp&jiga planoSana paSvaldibas ir kritiski svariga ekonomisko,
socialo un vides risku mazinasanai un globalo mérku sasniegSanai. Tacu vienlaikus ir skaidrs,
ka virzibai uz klimatneitralitati jabiit godigai un samerigai attieciba uz dazadam sabiedribas
grupam un ta nedrikst veicinat energétisko nabadzibu un palielinat dazadu mazaizsargato
socialo grupu ievainojamibu pret klimata riskiem [5].

Pielagosanas klimata parmainam ir saméra jauns koncepts paSvaldibu planosana, 1pasi
valstis, ko nav skaruSas klimata katastrofas ar nopietnam sekam. Tacu apzinoties, ka klimata
parmainas ir neizbégamas, pielagoSanas klimata parmainam ir nekavejosi jaintegré visos
planosanas limenos. Kops§ 2015. gada ari Pilsétu méru pakta (turpmak teksta Meéru pakts)
metodiska pieeja pasvaldibu Ilgtsp&jigas energétikas un klimata ricibas planiem ir paplaSinata
un ieklauj tris galvenos virzienus — klimata parmainu mazinaSana, pielagoSanas klimata
parmainam un energgtiskas nabadzibas mazinasana [6]. Rezultata, lai pasvaldiba izstradatu un
stenotu planu, kas ieklauj visus tris aspektus, ir nepieciesamas atbilstoSas kompetences, sp&ja
iesaistt dazadas ieinteres€tas puses gan izstrades, gan ievieSanas procesa, ka ar1 kapacitate
planveidigi stradat pie plana ievieSanas un uzraudzibas.

Daudzas pa$valdibas Eiropa ir izstradajuSas ricibas planus vai stratégijas, lai virzitos uz
klimatneitralitati un klimatnoturibu, tomér $o planu ievieSana biezi nesokas tik veiksmigi, ka
iecer@ts [7]-[10]. Literatura ir identific&ti argjie un ieksgjie skersli, piem&ram, kompetencu un
zinasanu trikums, pasvaldibas darbinieku nepietickama iesaiste un savstarp&ja komunikacija
[11], [12], kas kavé So planu ievieSanu, tacu efektivi risinajumi joprojam tiek mekl&ti.
Standartiz&tas pieejas ievieSana klimatneitralitates un klimatnoturibas mérku sasniegSanai var
palidzet parvarét Sos Skerslus.

Starptautiskais standarts ISO 50001 “Energoparvaldibas sisttma” sniedz vadlinijas, ka
uznémumiem sistematiski uzlabot energoefektivitati, samazinot energijas patérinu un izmaksas,
ka arT mazinat organizacijas ietekmi uz vidi. Standarts nosaka prasibas sist€mas izveidoSanai,
ievieSanai, uzturSanai un nepartrauktai uzlaboSanai [13]. Taja tiek TpaSi uzsverta
nepiecieS$amiba noteikt regularus Tstermina energijas samazinaSanas mérkus, ieviest
energoefektivitates pasakumus, kas neprasa investicijas vai prasa minimalas investicijas, un
veikt pastavigu energijas pat€rina monitoringu. ISO 50001 standartu lielakoties ievie$
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ripniecibas uznémumi [14], tacu standarts ir pieme&rots jebkura veida organizacijam un viegli
piemérojams pasvaldibu infrastruktiiras objektiem [15].

Redzot, ka energoparvaldibas sistémas (EPS) ievieSana paSvaldibas veiksmigi palidz
institucionaliz&t sistematisku ricibu energoefektivitates uzlaboSanai, So pieeju nepiecieSams
paplasinat un tas elementus izmantot pasvaldibu klimatneitralitates un klimatnoturibas mérku
sasniegSana. Sistematiska un cikliska riciba, skaidra atbildibu sadale un precizas procediiras ir
galvenie principi, ko nepiecie$ams integrét pasvaldibu energétikas un pielagosanas klimata
parmainam parvaldiba.

Promocijas darba aktualitate

Eiropas Zalais kurss (EU Green Deal), kas ir visaptveross plans ilgtsp&jigakai Eiropas
Savienibas ekonomikai, $obrid ir viena no nozimigakajam ES politikam. Saja plana ietverti
meérki samazinat SEG emisijas, palielinat atjaunojamas energijas TIpatsvaru, uzlabot
energoefektivitati un pariet uz aprites ekonomiku. ArT Latvija ir izstradats “Latvijas Nacionalais
Energétikas un klimata plans 2021.-2030. gadam” (NEKP2030), kura mérkis ir virzities uz
klimatneitralitati godiga un samériga veida pret visam sabiedribas grupam. Sis mérkis ir batisks
ne tikai klimata, bet arT ekonomiskas, socialas un vides ilgtsp&jas konteksta.

Lai sasniegtu Eiropas Zala kursa un nacionalos mérkus, pasvaldibam ir jaizmanto integréta
un sistematiska pieeja. Ilgtsp&jigas energétikas un klimata ricibas plani ar energoparvaldibas
sisttmu spg& nodroSinat $adu integrétu un sistematisku pieeju. Sasniedzot labus
energoefektivitates raditajus sava infrastruktiira, pasvaldibas var radit labas prakses pieméru
gan iedzivotdjiem, gan riipniecibas un pakalpojumu sektoram, $adi stimul&jot virzibu uz
klimatneitralitati arT sektoros, kas nav tie$a pasvaldibas paklautiba.

Sakot promocijas darba izstradi, tika identificéts, ka ilgtsp&jigas energétikas un klimata
ricibas plani ir izstradati daudzas Eiropas pasvaldibas. Tomer $o planu ievie§ana biezi nenotiek,
vai notiek haotiski un nepilnigi [8], [9]. Galvenais iemesls tam ir biitisks kompetencu un
izpratnes trikums pa$valdibu darbinieku vida [11], [12]. Turklat paSvaldibas risinamo
problému un jautajumu apjoms ir liels, un ar klimatu un energgtiku saistitie jautajumi biezi tiek
uztverti ka mazak akiiti un ar zemaku prioritati [16]. PaSvaldibas parsvara ir ar salidzinosi lielas
organizacijas ar lielu darbinieku skaitu, ka ar1 to atbildiba ir nozimiga infrastruktiiras
apsaimniekoSana. Sadas organizacijas darbinieki bieZi neizjat personigu interesi par
potencialajiem finanSu ietaupijumiem, kas var rasties dazadu Tstenoto energoefektivitates
pasakumu rezultata. Tas biatiski mazina motivaciju rikoties [17]. Sie 8kérsli rada
nepieciesamibu identificét un testét dazadas pieejas un metodikas, ka paSvaldibam sakt
sistematisku ricibu plano$anu un ievieSanu klimata un energétikas joma.

Promocijas darba meérkis un uzdevumi

Promocijas darba merkis ir izstradat metodiku un rekomendacijas sistematiskas pieejas
ievie$anai pasvaldibu energgtikas un klimata jomu parvaldibai, lai nodro$inatu skaidru virzibu



uz klimatneitralitates mérku sasniegSanu, uzsverot energoparvaldibas sist€mas lomu konkrétu

ricibu saksana.

Lai sasniegtu mérki, defingti vairaki uzdevumi.

1.

Veikt esoso ilgtsp&jigas energétikas ricibas planu izstrades un ievieSanas procesa un
satura analizi ar mérki padzilinati izp&tit pasvaldibu definétos klimata mérkus un noteikt
galvenas barjeras So mérku sasniegSanai.

Izstradat pieeju, ka integrét pielagoSanas aspektus pasvaldibu ilgtspgjigas energetikas
ricibas planos klimatnoturibas mérku sasniegSanai un aprobét to Eiropas paSvaldibas.
Veikt Daugavpils pilsétas pasvaldibas energoparvaldibas sistémas izstrades, ieviesanas,
uzturdSanas un sasniegto rezultatu izpeti un analizi ar merki noteikt sertificetas
energoparvaldibas sistémas ievieSanas priekSroctbas un lomu paSvaldibas
klimatneitralitates merku sasniegSana.

Izvertet sistematisku uzvedibas mainas pasakumu ievieSanas ietekmi uz energijas
patérina izmainam pasvaldibas &kas Eiropas Savienibas valstls un plasaku
energoefektivitates un klimatneitralitates mérku sasnieg§anu pasvaldibas.

Veikt pasvaldibas €ku energijas pat€rina datu analizi COVID-19 pandémijas laika
Latvijas pasvaldibas, lai identific€tu energijas pat€rina izmainu tendences un potencialo
ietekmi uz pasvaldibu klimatneitralitati.

Veikt energoparvaldibas sisteémas aprobaciju Eiropas Savienibas paSvaldibas atbilstosi
ISO 50001 standarta prasibam, lai identificEtu galvenos ieguvumus un trikumus
pasvaldibu energgtikas mérku sasnieg8anai, ka arf izaicinagjumus un $kér§lus standarta
ievieSanas procesa.

Promocijas darba zinatniska novitate

Promocijas darba izstrades gaita ir veidota cieSa sadarbiba ar daudzam pasvaldibam Latvija

un citas Eiropas Savienibas valstis, lai atrastu tos mehanismus, kas pasvaldibam var atvieglot

un palidzet sasniegt klimatneitralitati un citus vides un klimata mérkus. Vairaki autori savos

petijumos identificgjusi problémas Ilgtsp&jigas energétikas ricibas planu ievieSanas gaita, jo

paredzetas aktivitates netika sistematiski ieviestas un izstradato planu ievieSanas uzraudzibas

mehanismi netika izveidoti [8], [9], [11]. Nemot véra to, ka Iidz Sim nav veikti padzilinati

petijumi par standartiz&tas energoparvaldibas sist€mas ieviesanu pasvaldibas, promocijas darba

tika testetas dazadas pieejas un metodes ST standarta ievieSanai pasvaldibas. Promocijas darba

konceptualais ietvars redzams 1. attela.
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Energijas patérina
samazinajums

Uzlabtos iekstelpu klimats
Augstaks komforta [imenis
Izmaksu samazinajums Uzvedibas

mainas

CO, emisiju samazinajums pasakumi

ligtspéjigas
energétikas Energoparvaldiba

ricibas plans ligtspéjigas

energétikas un klimata

Nosaka atbildigos o c?ba_slglén's .
. ieklauj pielagoSanas
Cel kompetences limeni un energétiskas

Izveido procedﬂru un nabadzibas aspektus)
metodikas bazi

Klimatneitralitate
un klimatnoturiba
1. att. Promocijas darba konceptualais ietvars.

1SO 50001 standarta “Energoparvaldibas sist€éma” ievieSanas gaita izveidota darba grupa
un parvaldibas struktiira ir batisks atspériena punkts arT Ilgtsp&jigas energétikas un klimta
ricibas planu ievieSanai un pasvaldibas klimata mérku noteikSanai.

11



Nepartraukts uzlabojums Politiska apnemsanas un
politiskie mérki

llgtspéjigas energétikas un klimata
ricibas plana izstrade
lkgadéjs vadibas parskats
par pasakumu ievie$anas
gaitu

Vésturisko datu analize, bazes gada
Ikgadéjais EPS noteiksana

vadibas parskats

Tematiskas diskusijas ar iesaistitajam
pusém par katru sektoru

Plana parstrade un
aktualizacija reizi
3 gados

Pasakumu prioritizéSana, izmantojot
daudzkritériju analizi

Izveido darba grupu un nosaka
atbildigos plana ieviesanai

. Daudzkritériju
EPS levie3ana un analizes ce|a atlasa
uzturé$ana pasakumus 1.
gadam un nakosiem

3 gadiem

Izstrada darba
planu katram
pasakumam

lzmainas un
papildinajumi

lekséjais Monitorings
audits un mérijumi

Datu vaksana, Pasakumu
uzraudziba ieviesana

Netabilstibu novérsana,
korektivas un
preventivas darbibas

2. att. Promocijas darba izstradata metodika.

Promocijas darba ir izstradata integrétas energoparvaldibas sisteémas [18] un Ilgtspgjigas
energétikas un klimata ricibas planu ievieSanas metodika (2. att.). Gan EPS, gan IEKRP
izstrades sak$anai loti bitisks ir pasvaldibas vadibas un deputatu politiskais atbalsts. Tapéc
lémums par EPS un IEKRP izstradi ir japienem pasvaldibas domes balsojuma. Sakot IEKRP
izstradi, eso$as situacijas analizi var veikt pasvaldiba, izmantojot savus resursus vai piesaistot
argjos ekspertus. Abos gadijumos ir nepiecieSams organizet darba grupu sanaksmes, lai
iesaistitu katra pasvaldibas sektora atbildigo specialistus, skaidrotu datu analizes rezultatus un
diskutétu par potencialajiem pasakumiem katra sektora. IEKRP izstrades gaita ir jaizveido
darba grupa plana ievieSanai un janosaka atbildibas, l1dzigi ka EPS izveid€. Kad pasvaldibai ir
izstradats IEKRP un ieviesta energoparvaldibas sistéma, jasak ciklisks darbs pasakumu
ievieSana un uzraudziba. EPS gadijuma cikls ilgst vienu gadu. Katru gadu jadefin€ mérki un
jaizplano ricibas, kas tiks Istenotas pasvaldibas infrastruktiiras objektos, kas ir ieklauti EPS.
Visa gada garuma javeic datu monitorings, un gada beigas jasagatavo gada parskats, kas
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jaiesniedz pasvaldibas vadibai. Ilgtsp&jigas energétikas un klimata ricibas plana gadijuma tiek
ieviests ikgadgjs cikls, kas ieklauj pasakumu plana izveidi katram gadam, ta uzraudzibu un
zino$anu, un tris gadu cikls, lai aktualiz&tu un korigétu ricibas planu, nemot véra, ka IEKRP ir
vidgja termina planoSanas dokuments.

Promocijas darba izvirzita hipotéze

Lai pasvaldibas Eiropa spétu virzities uz klimatneitralitati un klimatnoturibu (saskana ar
Eiropas Zalo kursu), nepiecieSams sistematisks process energétikas un klimata pielagosanas
sektoru parvaldiba, kas ietver ciklisku eso$as situacijas un sasniegto rezultatu analizi un ricibu
planoSanu. Energoparvaldibas sistémas ievieSana veicina sistematiskas ricibas klimata un
energétikas joma institucionalizaciju pas$valdibas ikdienas procesos.

Promocijas darba praktiska vertiba

Promocijas darba giitie secingjumi un izstradatas pieejas ir praktiski ievieSamas Eiropas
pasvaldibas, nodroSinot nepiecieSamo zinaSanu un kompetencu bazi, lai iesaktu virzibu uz
klimatneitralitati un klimatnoturibu. Promocijas darba izstradatas pieejas un metodes ir
pakapeniski pilnveidotas un uzlabotas, nemot véra pétijjumos identificétos $kérslus, ar ko
saskaras pasvaldibas, sakotngji izstradajot un ievieSot Ilgtsp&jigas energétikas ricibas planus.
Energétikas sektora parvaldiba integréjot energoparvaldibas sisteémas pieeju, ka ari lidz ar
Eiropas Savienibas politikas attistibu Ilgtsp&jigas energgtikas planu, metodika tiek ieklauti
pielagosanas klimata parmaina aspekti. P&tijuma izstradata metodika un rekomendacijas ir
aprobétas Eiropas pasvaldibas. Izstradato metodiku var integrét arT politikas planosana ES,
nacionala un regionala limenT, nemot véra to, ka ir pieradits, ka energoparvaldibas sisteéma ir
efektivs instruments energijas patérina samazinaSanai un virzibai uz klimatneitralitati.

Promocijas darba struktara

Promocijas darbs balstits sesas zinatniskajas publikacijas, kuras pétiti dazadi energgetikas
parvaldibas aspekti paSvaldibas un aprobétas izstradatas metodes un pieejas, lai paSvaldibas
spétu izveidot ilgtsp&jigu un funkciongjosu energétikas un klimata sektoru parvaldibas sistému,
nodrosinot klimata un energétikas mérku sasniegSanu. Darbs ietver vairakus savstarpgji
saistTtus petijumus, kuru rezultati atspoguloti se$as zinatniskajas publikacijas (3. att.).
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Rekomendacijas
sistématiskas pieejas
izstradei un klimta un
energijas jautajumu
institucionalizacijai ES
pasvaldibas.

6. publikacija

EPS ievieSana var veicinat IEKRP ievieSanu
pasvaldiba, kalpojot par sakuma punktu
sistematiskas pieejas veidosanai.

5. publikacija
COVID-19 ietekme uz energijas

patérinu publiskas ekas 28 ES pasvaldibas:

- kvantitativo datu
4. publikacija anaﬁzlt(a .
Uzvedibas mainas pasakumi var nodrosinat batiskus - - aprakstosa
o 4 Latvijas statistikas analize

ietaupijumus, bez lielu investiciju veikSanas padvaldibas, 262

S &kas:

3. pu'blll'(a'clja . o - kvantitativo
EES |_ev@sana, va'r snlegt butISklj energl_]as un 30ES datu analize
saistito izmaksu ietaupTjumu pasvaldiba !
pasvaldibas, 8 valstis:
2. publikacija - energjj 15
No IERP - IEKRP - klimata aspektu - kvantitativo datu analize
integracija ilgtspéjigas energétikas planos 1 Latvijas pa$ dalibniel j

Gadijuma izpéte:
1. publ j - dokumentacijas
IERP ievieSana veicina klimata izpéte,
mérku izvirzisanu, tatu nevirza to 6 ES padvaldibas: - kvantitativu datu
sasnieg3anu. - metodikas izstrade, analize,
- aprobacija 6 ES - datu statistiska
pasvaldibas analize
- intervija

11 Latvijas pasvaldibas:
- Intervija
- IEKRP izpéte

3. att. Promocijas darba struktiira.

Darba gaita veikta izpte par ilgtsp&jigas energétikas ricibas planu izstrades gaitu, to saturu,
ietvertajiem mérkiem, ka arT planu ievieSanas un uzraudzibas gaitu. Nakosais solis bija izstradat
un seas Eiropas Savienibas pa$valdibas (no tris valstim) izmé&ginat pieeju klimata pielago$anas
aspektu integréSanai pasvaldibu ilgtsp&jigas energétikas un klimata ricibas planos. Tre$aja
publikacija analiz€ta energoparvaldibas sist€émas ievieSanas gaita, tas sistémas robezas,
procediiru izstrade, ka ari galvenie SkerSli un izaicinajumi, ar ko Daugavpils paSvaldiba
saskaras, ievieSot un uzturot energoparvaldibas sisttmu Daugavpils paSvaldiba. EPS analizes
ietvaros ar1 veikta datu analize, nosakot realos energijas ietaupijumus, ko pasvaldiba ir izdevies
sasniegt ievieSot EPS. Nakosa soll analizéta energijas taupiSanas sacensibu norise 30 ES
pasvaldibas (no astonam valstim), to gaita sasniegtie rezultati, ieieSot uzvedibas mainas
pasakumus. Paralgli analizéta ari COVID-19 pandémijas ietekme uz pa$valdibu eku energijas
patérinu 4 pasvaldibas Latvija. P&c tam pétita EPS ieviesana saskana ar ISO 50001 standartu
28 ES pasvaldibas. Darba gaita veikta izpéte iezim& galvenos Skerslus un izaicinajumus, ar
kuriem pa$valdibas Eiropa saskaras klimata un energgtikas parvaldiba. Izpétes rezultata
izstradatas rekomendacijas un metodika, ka pasvaldibam izveidot ilgtsp&jigu energétikas un
klimata jomu parvaldibu savas pasvaldibas, kas tiks turpinata izméginat 44 ES pa$valdibas.
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1. LITERATURAS ANALIZE

P&dgjas dekades laika klimata parmainu problematika ir ieviesusi nopietnas izmainas
politikas plano$ana un ekonomiskas attistibas tendencés. Kop§ Apvienoto Naciju Organizacijas
konferences "Vide un attistiba" jeb Rio konferences 1992. gada [19] klimata parmainu
mazinaSana ir bijusi viena no Eiropas Savienibas politikas prioritatém [20]. ANO generala
asambleja 2015. gada pienéma rezoliiciju “Ilgtsp&jigas attistibas programma 2030.gadam”,
nodefingjot 17 ilgtsp&jigas attistibas meérkus, kur cita starpa 13. merkis ir “Veikt steidzamus
pasakumus, lai cinitos pret klimata parmainam un to ietekmi” [21]. Papildus tam 2015. gada
Parizes klimata konferencé (COP21) tika apstiprinats ‘“Parizes noligums klimata parmainu
joma” jeb Parizes noligums, kura ietvaros 195 valstis apnemas nepielaut globalas vidgjas gaisa
temperatliras palielinaSanos vairak neka par 2 °C [1]. Lai samazinatu klimata parmainas,
sasniegtu ANO ilgtsp&jas un Parizes noliguma meérkus, 2019. gada Eiropas Savieniba tika
publicéta strat€gija “Eiropas Zalais kurss” [22], kuras pamatmérkis ir sasniegt klimatneitralitati
Eiropas Savieniba lidz 2050. gadam [23]. Lai to sasniegtu 2020. gada, tika izvirzits
priekslikums paaugstinat SEG samazinaSanas mérki no 40 % SEG samazinajuma 2030. gada
[24] Iidz 55 % SEG samazinajuma 2030. gada, salidzinot ar 1990. gadu [25]. 2011. gada tika
publicéts “Celvedis virzibai uz konkurétsp&jigu ekonomiku ar zemu oglekla dioksida emisiju
Itmeni 2050. gada” [26], kura skaidroti veidi, ka sasniegt Eiropas Savienibas ilgtermina mérkus
un kadas parmainas ir javeic energijas razoSanas, ripniecibas, transporta, €ku un biivniecibas,
lauksaimniecibas un citos sektoros. Papildus tam 2021. gada Eiropas Komisija publicgja tiesibu
aktu pakotni “Gatavi mérkraditajam 55 %” (Fit for 55), kuras mérkis ir salagot un pilnveidot
ES likumdos$anas aktus, lai tie biitu saskana ar ES klimata mérkiem [27].

Toméer, pat sasniedzot izvirzitos klimata parmainu mazinaSanas meérkus, ir skaidrs, ka
klimats jau ir mainijies un turpinas mainities, kas noved pie akiitakas nepiecieSamibas
pielagoties klimata parmainam. Salidzinot ar periodu no 1978. lidz 1997. gadam, uzskaititie
zaud&jumi, kas radusies ekstrému klimata notikumu rezultata, ir pieaugusi par 151 % 1998.-
2017. gadu perioda [28]. Pasaules ekonomikas foruma globalo risku parskata [29] ekstrémas
klimata paradibas ir ierindotas starp TOP 5 globalajiem riskiem gan iestaSanas iesp&jamibas,
gan potencialas ietekmes zina kop$ 2017. gada, bet 2020. gada pirmo reizi visi TOP 5 riski
iestasanas iesp&jamibas zina ir ar vidi un klimatu saistiti riski. Tikmér 2022. gada nepietiekama
riciba klimata parmainu mazinasanai ir ierindota ka augstakais risks ietekmes smaguma zina
[30].

Saskana ar Klimata parmainu starpvaldibas padomes (Intergovernmental Panel on Climate
Change) definiciju klimata parmainu mazinaSanas meérkis ir samazinat siltumnicefekta gazu
raSanos un palielinat So gazu piesaisti. Tikmer pielagoSanas klimata parmainam ir definéta ka
“Process, lai pielagotos faktiskajam vai gaidamajam klimatam un ta raditajam izmainam.
Cilvéka raditas sistemas tas parasti izpauzas, kda centieni mazindt vai izvairities no
zaudejumiem vai git labumu, kameér dabigas sistémas cilveka iejauksSands var veicinat spéju
pielagoties izmainam” [31]. No $ada skatpunkta klimata parmainu mazinaSanu var uzskatit par
ilgtermina pasakumu kopu, lai novérstu klimata izmainas nakotn€, kamér pielagosanos, ka
Istermina pasakumu kopumu, ka atbildi uz notieko$am izmainam [32]. Tom& ANO mérku un
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Parizes vienoSanas konteksta, ari pielagosanas ir uzskatama par ilgtsp&jigu ricibu izturétspgjas
veicina$anai ilgtermina [33]. Eiropas Savieniba ir izstradata PielagoSanas stratgija, kuras
pamata ir 4 principi — gudraka, atraka un sistematiskaka pielagoSanas un sadarbibas
veicinasana, lai ieviestu pielagosanas pasakumus starptautiska Itment.

1.1.Tlgtspéjigas energétikas un klimata ricibas plani pasvaldibas

Ilgtsp&jigas energétikas un klimata ricibas plans ir dokuments, kura pa$valdibas nodefing
savus Tstermina, videja termina un ilgtermina mérkus un viziju, ka ari izstrada pasakumu planu,
kas lauj sasniegt izvirzitos mérkus [34]. IEKRP izstrades gaita tiek veikta eso$as situacijas
analize gan energétikas, gan klimata pieclagoSanas jomas [35].

IlgtspEjigas energetikas plano$anai paSvaldibu Iimeni Eiropa plasaku uzmanibu saka
pieverst 2008. gada, kad tika izveidota Pils€tu Meru pakta iniciativa [36], kuras pamatmérkis
bija veicinat SEG gazu emisijas samazinaSanu pasvaldibas. PaSvaldibas, kuras paraksta M&ru
paktu apnemas samazinat SEG emisijas, izstradat [1gtspgjigas energgtikas ricibas planu (IERP)
un regulari veikt emisiju monitoringu [37], [38]. Méru pakta iniciativa ir bijusi ipasi veiksmiga,
iesaistot tieSi mazas un vid€jas pasvaldibas, tostarp no valstim, kur nav stingru nacionalo
prasibu pa$valdibam attieciba uz klimata un energétikas jomam [34], [39]. 2015. gada Méru
pakta iniciativa tika apvienota ar “Mayors Adapt” iniciativu, izveidojot Méru paktu energétikas
un klimata joma, $adi integrgjot pielagos$anas klimata parmainam un energgtiskas nabadzibas
aspektus pasvaldibu ilgtsp&jigas energétikas un klimata ricibas planos (IEKRP) [40].

Neskatoties uz lielo pasvaldibu skaitu, kas ir izstradajusas ilgtsp&jigas energijas ricibas
planus, tikai neliela dala sp&j uzradit, kadi pasakumi ir ieviesti un kadi ir sasniegtie rezultati
[81, [9]. Rivas et al., p&tot Méru pakta iniciativas ietekmi, secindja, ka tikai 32,5% pa$valdibu
ir iesniegusas starpposma monitoringa zinojumu, ka vienu no iemesliem minot prasmju un
zinaSanu trilkumu mazas un vidgjas pasvaldibas [11]. Lai gan Melica et.al sava p&tTjuma secina,
ka vidg€jam un mazam paSvaldibam konsultantu atbalsts ir biitisks, lai tas sp&tu piedalities tadas
iniciativas ka Méru pakts [12], tom&r nepietickama pasas pasvaldibas parstavju iesaiste procesa
velak klus par $kérsli mérku sasnieg$anai. Galvenie faktori, kas veicina ilgtsp&jigas energétikas
planu ievieSanu, ir: paSvaldibu darbinieku tieSa iesaiste, IEKRP izstrades uztic€Sana
pasvaldibas darbiniekiem nevis argjiem konsultantiem, iesaistito puSu iesaiste un lidzdalibas
procesa organizgSana, atbilstoSa budzeta planosana, ka ar1 IEKRP plana izstrade pec iespg&jas
agrak [11].

Reckien et. al. petijums parada, ka klimata parmainu mazinaSanas joma paSvaldibas biezak
ieklauj konkrétus pasakumus emisiju samazinasanai, kamér pielago$anas joma salidzino$i
biezak tiek planoti horizontalie pasakumi, nevis konkréti pielagosanas pasakumi, lai uzlabotu
pasvaldibas izturgtsp&ju. Tas norada, ka pielagosanas vairak tiek saprasta, ka multidimensionals
un holistisks process, kas jaintegré pasvaldibas uzdevumos [41]. Coelho et.al. norada, ka
pasvaldibas biezak izvelas fokuséties uz sektoriem, par kuriem tam ir tieSa ietekme — ielu
apgaismojums, pasvaldibas €kas u.tml. [42].
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1.2. PielagoSanas klimata parmainam aspekti pasvaldibu parvaldiba

Nemot vera, ka neatkarigi no ta, cik efektivus klimata parmainu mazinasanas pasakumus
pasaules valstis ieviestu, klimata parmainas turpinas notikt, tapEc ir nepiecieSams tam
pielagoties. Daudzviet pasaul€ urbanizacija tikai pieaug (54 % pasaules populacijas 2015. gada
dzivoja pilsetas [33]), tadel tiesi pils@tas ir teritorijas ar loti augstu ievainojamibu, jo jebkuri
klimata ekstrémi skar lielu skaitu cilvéku. Un kamer lielam pilsétam bieZi ir pieejami samera
plasi resursi, lai stradatu pie pielagosanas klimata parmainam [43], mazam pilsétam un
pasvaldibam, kuras iedzivotaju skaits sariik, pielagoSanas klimata parmainam biezi nenonak
prioritasu saraksta. Arl novertet pasvaldibas iztur€tspgju, ja nav pieejami ilgtermina dati un
kompetences, var bt sarezgiti [44]. Pétijumos ari atklajas, ka visvairak potenciali var ciest tie$i
energgtiski nabadzigas majsaimniecibas [45], nemot veéra, ka daudz $adu majsaimniecibu dzivo
majoklos, kas nav buiveti nakotnes, vai pat §1 briza klimatiskajiem apstakliem [46].

Daudzas paSvaldibas Eiropa ir iesaistjusas Meru pakta iniciattva [37] un izstradajuSas
ilgtsp€jigas energétikas ricibas planus, ta sniedzot savu pienesumu cinai ar globalajam klimata
izmainam. Vairaki pétnieki ir pétijusi, cik efektivs instruments ir IERP izstrade, kadi ir to
potencialie ieguvumi un §Ts pieejas trukumi [9], [34], [36], [42], [47], [48]. 2015. gada Méru
pakts integr&ja “Mayors Adapt” iniciativu un izveidoja Méru paktu klimatam un energijai, un
butiskaka izmaina ir pielago$anas un energetiskas nabadzibas aspektu integracija ricibas planos,
parsaucot tos par Ilgtspgjigas energétikas un klimata ricibas planiem. Sada pieeja lauj
pasvaldibam gan piclagoSanas, gan energétikas jautajumus adresét vienoti un ieviest
kompleksus pasakumus, kas adres€ gan pielagos$anos, gan energétiku vienlaikus.

Klimata mazinaSanas joma pedgjos gados ir plasi p&tita no dazadiem aspektiem [18], [39],
[49], kamér metodikas un pieejas, ka pasvaldibam adresét pielagosanos klimata parmainam, ir
pétitas maz. Lai pielagotu pilsétas klimata parmainam, ir javeic kompleksi pasakumi un
detaliz&ta eso$as situacijas un nakotnes klimata prognozu analize, lai izprastu pilsétu riskus un
ievainojamibas. Lai to izdarTtu, zinatniskaja literatira tiek piedavatas dazadas metodes,
pieméram, geografiskas informacijas sistému piedavatie risinajumi [50], sisttmdinamikas riki
[44] vai pat masinmacibas riki [51]. Tomér parsvara §o metoZu izmanto$anai ir nepiecieSami
daudz un dazadi dati, un tas ir sam@ra sarezgitas, lai tas ikdiena var€tu izmantot pasvaldibas.
Tadgjadi, lai pasvaldibas integrétu ikdienas procesos pielagoSanos klimata parmainam
aspektus, tam ir nepiecieSami vienkarsi, strukturéti un pasvaldibu kompetencei atbilstosi riki.

1.3. Standarta ISO 50001 ieviesana pasvaldibas

Lidz ar nepiecieSamibu samazinat dazada veida ietekmi uz vidi, tika izstradati dazadi riki,
lai veicinatu negativas ietekmes mazinasanu, pieméram, politikas instrumenti, likumi, vides
nodoklu sist€mas, emisiju tirdzniecibas sisteémas, sertifikacijas shémas, mark&umi u.c. [52],
[53]. Viens no plasi zinamiem instrumentiem ir vides parvaldibas sisteémas [54], [55]. Vides
parvaldibas sisteémas var biit gan individuali izstradatas, gan saskana ar dazadiem standartiem,
tacu viena no plasak zinamajam ir vides parvaldibas sistema saskana ar ISO 14001 un ES EMAS
(vides parvaldibas un auditu sistema) [56]. Velak 2011. gada tika izstradats art ISO 50001
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standarts Energoparvaldibas sist€ma, kas ir balstits uz ISO 14001, tacu jau skaidri mérkets uz
energétikas un energoefektivitates jautdgjumu risinaSanu. Standarta mérkis ir izveidot
organizacijas tadu sisttmu un procediiras, kas lauj sistematiski uzlabot energijas patérina un
razoSanas raditajus [57], kopuma panakot, ka energoefektivitates pasakumu ievieSana tiek
integréta ikdienas darbibas un procesos [58]. Backlund et al. sava p&tijuma secina, ka, uzlabojot
energoparvaldibas praksi, ir iesp&jams ictaupit pat lidz 20 % energijas un energoefektivitates
pasakumi bez labas ikdienas energoarvaldibas prakses nesniegs labakos iesp&jamos rezultatus
[59], [60]. Tikmer Pelser et al., petot energoparvaldibas praksi cementa razoSanas uzneémumos,
secina, ka, ievieSot energoparvaldibas sistému saskana ar ISO 50001, ir iesp&jams sasniegt 25
% energijas ietaupljumu, neveicot investicijas jaunas iekartas [61]. Lidzigi secindjumi izdariti
arT petot Vacijas auto industrijas uzn@mumus, kur ISO 50001 ievieSana veicina CO> emisiju
samazinajumu auto industrija [62]. Tacu, neskatoties uz lielo potencialu, ka viens no negativiem
aspektiem tiek izcelts tas, ka standarts nenosaka, cik plasas robezas ir janosaka, ievieSot
energoparvaldibas sisteému, un neatkarigi no ta, cik sist€ma ir liela, tiek pieskirts sertifikats,
kuru var izmantot marketinga nolikos [63]. ISO 5000! ir izmantojams jebkura veida
organizacijas: no lieliem raZzoSanas uznémumiem lidz maziem uzgp€mumiem un organizacijam,
pie tam standarts ir savietojams ar ISO 14001 un ISO 90001 standartiem, pateicoties to
lidzigajai struktiirai [64].

Viena no plasi izmantotam pieejam publiskas un privatas ekas ir “Eku energoparvaldibas
sistéma” jeb BMS [65]-[69]. Lielakoties BMS ietver €ku gudras sistémas, nodro$inot energijas
patérina datu analizi loti augsta detalizacijas pakapg, tapéc lielakoties to izmanto lielas ekas vai
eku kompleksos. Tacu izmantot $adu pieeju organizacijas ar lielu eku skaitu, kuras ir izklied&tas
plasa teritorija, ka tas biezi ir pasvaldibu gadijuma, var bt sarezgiti un parak resursu ietilpigi.
Organizacijas ka pasvaldiba, kuram var biit nepiecieSams parvaldit vairak neka 100 &kas, plasu
ielu apgaismojuma sisttmu un paSvaldibas transportu ir nepiecieSama visaptvero$a un
centralizeti parvaldama sistéma.

Pedgjos gados arT pasvaldibas ir sakusas ieviest un sertificet SO 50001 standartu, uzradot
labus energijas ietaupijuma rezultatus [70], [71], un panakot standarta ievie$anas atmaksa$anos
jau mazak neka gada laika [18].

Dati par ISO standarta ievieSanu parada, ka sertificétu energoparvaldibas sistemu skaits ES
ir butiski pieaudzis: no 5526 sertifikatiem 2014. gada lidz 22575 sertifikatiem 2021. gada, no
kuriem 62 sertifikati izsniegti pasvaldibam [14], [72]. Viens no iemesliem, kapéc I1SO 50001
standarts strauji kluva populars, ir likumdoSanas prasibas par SEG emisiju gazu samazinasanu
lielakaja dala ES dalibvalstu, ka arT tas, ka standarta ievieSana organizacijas, kuras jau ir ieviesti
1SO 140001 un ISO 9001, ir saméra vienkarsa [73].

1.4. Uzvedibas mainas pasakumi

Eku sektoram ir nozimiga loma klimata parmainu mazinasana, ka rezultata ES laika gaita ir
izstradatas vairakas direktivas, tostarp direktiva par eku energoefektivitati 2010/31/EU [74] un
direktiva par energoefektivitati 2012/27/EU [75] un tam pakartota likumdoSana, lai veicinatu
energoefektivu €ku biivniecibu. Tomér saskana ar ES €ku fonda observatorijas (EU building
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stock observatory) datiem, liela dala ES valstu vairak neka puse dzivojamo &ku ir biivétas pirms
tika ieviesti augsti energoefektivitates standarti. VidEjais Ipatngjais energijas pat€ring
dzivojama &ka ES vidgji bija 178 kWh/m* gada (2016. gada dati). Tikmér nedzivojamas &kas
vidgjais Tpatngjais energijas patérins vidgji ES bija 300 kWh/m? (2016. gada dati) [76], kas
liecina, ka nedzivojamo &ku sektora ku vecuma struktiira varétu bat lidziga, ka ari energijas
patérin$ ir butiski augstaks neka dzivojamo €ku sektora. Nedzivojamo &ku sadalijums péc
izmantoSanas veida dazadas valstTs loti atSkirigs, bet vidgji 30 % no nedzivojamo &ku platibam
tiek izmantotas publiskiem un privatiem birojiem, tirdzniecibai 27 %, un 16% izglitibai. Latvija
lielakas platibas aiznem izglitibas iestades 29,62%, tirdznieciba 25,17 %, privatas biroju telpas
14,8 % un publiskas biroju telpas 12,53 %, pargjas platibas aiznem viesnicu, restoranu un
veselibas apriipes pakalpojumu iestades [77]. Nemot véra, ka paSvaldibu parzina visbiezak ir
publiskas nedzivojamas €kas, piem&ram, kulttiras nami, administracijas €kas, ka art izglitibas
iestades, paSvaldibas ir bitiska iesaistita puse energijas patérina samazinasana ekas. Eku
atjauno$anas un renovacija ir bitisks solis, lai samazinatu energijas patrinu, bet biezi tik pat
butiski ir arT uzlabot €kas lietotdju zinaSanas, ka pareizi €ku lietot un samazinat energijas
patérinu caur paradumu mainu.

Eku lietotaju paradumiem ir licla nozime ekas energijas patérind. Miisdienas ari eku
energijas patérina model&Sana, lietotaju paradumus ir iespgjams nemt véra, iegiistot realitatei
tuvaku energijas pat€rina prognozi [78]. Pétijumi rada, ka ir iespgjams samazinat energijas
patérinu ar uzvedibas mainas pasakumiem [79], un potencialais samazinajums var bt no 2 %
lidz pat 20 % [80]. Tomér lielaka dala p&tijumu ir versta uz uzvedibas mainas pasakumu ietekmi
uz energijas patérinu dzivojamas €kas, kamér nedzivojamo &ku sektors ir pétits maz. Staddon
et al. ir izpétijusi 22 dazadus pétijumus par uzvedibas mainas pasakumu ietekmi uz energijas
patérinu nedzivojamas €kas, un viens no secinajumiem ir, ka butiska nozime ir organizaciju
iek$&jai kultiirai un spgjai pozitivi mudinat un motivét darbiniekus izmainam [17]. Biezi uz
uzvedibas mainu motivé noliks ietaupit finanSu lidzeklus, tacu darba vieta darbinieki
individuali nav atbildigi par €kas energijas patérinu un ta izmaksam, tapec Sis aspekts zaude
savu nozimi. Bull un Janda sava p&tijuma iezime& vel vienu faktoru — konkurg&josas prioritates
[16], kad darbinieka pienakumu un uzdevumu saraksts ir pictickami gars, energijas taupiSana
tiek atstata prioritaSu saraksta zemak. Tai pat laikd Bull un Janda norada, ka organizaciju
ieksgjai kultiirai ir liela nozime $1 efekta mazinasana.

Staddon et al. iepriek§ mingtaja petijuma [17] izstradaja pasakumu klasifikatoru, kurs tiek
izmantots arT organizgjot energijas taupiSanas sacensibas, kuras aprakstitas promocijas darba
3.4. nodala. Butiskakie pasakumu veidi ir [17]:

— izglitoSana — uzlabot zinaSanas un izpratni;

— parliecinaSana — izmantojot komunikaciju radit pozitivas vai negativas emocijas vai
stimulét ricibu;

— stimul&Sana — radit sajiitu, ka tiks apbalvots, novertets;

— izmainas vide — izmainit fizisko vai socialo kontekstu,

— aktivizé8ana — mazinat $kérslus, vairot resursus, lai raditu sp&jas un izdevibas
uzvedibas mainai.
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Janem ar1 véra, ka ne vienmer robeZzas starp Siem pasakumu veidiem ir stingri novelkamas
[17]. Gustafson un Longland apraksta uzvedibas mainas programmu, kas ieklauj energijas
taupiSanas komandu veidosanu, dazadu sacensibu elementu izmanto$anu, uzlimju, plakatu u.c.
pamudinoSu materialu izmantoSanu, regularu informacijas un padomu izsiitiSanu e-pastos
u.tml. Programmas rezultata tika ietaupiti 5 % energijas pirmaja gada un papildus 4 % otraja
gada [81]. Ar Metzger et al. sava petijuma noveroja 6 % energijas patérina samazinajumu p&c
energijas taupiSanas sacensibam administrativa &a ASV. Sacensibas tika organizétas 4 ménesu
garuma [82]. Murtagh et al. veica eksperimentu universitates administracijas biroja darbinieku
vida. Tika nodro§inati energijas pat€rina meritaji un atgriezeniska saite par energijas patérinu,
un regulari sniegti padomi, ka samazinat energijas patérinu. Cetru nedélu laika tika samazinats
energijas paterin§ par 16 % [83]. Savukart Petersen et al. [84] apraksta energijas taupiSanas
sacensibas, kas tika organiz€tas universitates kopmitnes. Sacensibas piedalijas vairak neka 300
000 kopmitnu iedzivotaji divu gadu laika. Pétijuma secinats, ka zinasanas par sacensibam un
motivacija piedalities pozitivi korel€ ar elektroenergijas ietaupijumu. Ka ar pozitiva korelacija
tika noverota starp elektroenergijas patérinu un studentu uztveri par to, cik motivéti piedalities
ir citi studenti. Kopuma studentu kopmitngs So sacensibu laika 2 gadu garuma tika ietaupiti 4
% elektroenergijas [84].

1.5. COVID-19 pandémijas ietekme uz energijas paterinu

2020. gada pavasart Pasaules Veselibas organizacija izsludingja globalo pandémiju [85].
Lielakaja dala pasaules valstu tika ieviesti dazadi ierobezojumi, lai nov@rstu veselibas sisteémas
parslodzi un iedzivotaju masveida saslimSanu [86]. lerobezojumi galvenokart bija versti uz
iedzivotaju pulcéSanas samazinasanu, ka rezultata dazadu pakalpojumu sniegSana tika
ierobezota un lielaka dala kultiiras un citi sociali pasakumi tika aizliegti, radot butisku ietekmi
uz ekonomiku, labklajibu, nodarbinatibu, vidi, veselibas jomu, razo$anas industriju, un ari
transporta un energétikas sektoriem. Vairaki pétijjumu rada, ka daudzas valstts COVID-19
ierobezojumu laika elektribas patérin§ samazinajas, bet lielaka dala gadijumu tas ir dgl
elektribas patérina samazinajuma pakalpojumu un razo$anas sektoros, bet energijas paterins
majsaimniecibu sektora pieauga [87]-[92].

Petfjums, kura ieklautas 53 valstis un regioni parada, ka kopgjais elektribas patérin§ 2020.
gada aprilt samazinajas par 7.6 %, tomér rezultati dazadas valstis butiski atSkiras. Petjuma art
paradas, ka valstu ieviesto ierobezojumu apjoms stipri korel€ ar energijas patérinu tikai pirma
COVID-19 uzliesmojuma laika [93].

P&tljums par elektribas patérinu Ontario, Kanada parada, ka péc pandémijas saksanas
kopgjais elektribas patérin§ samazinajas, un pieprasijuma dinamika ned€las griezuma
izmainijas, salidzinot ar pirmspandémijas datiem. Stundu dati savukart, uzradija rita un vakara
elektribas pieprasijuma piku mazinaSanos [94], [95]. Lidzigi rezultati iegtti analizgjot
elektroenergijas patérinus 4 Eiropas valstis — Spanija, Italija, Belgija un Lielbritanija, kur darba
dienu energijas pat€rin$ samazinajas, un patérina dinamika bija lidzigaka pirmspand&mijas
patérina tendencém ned€lu nogalés [96]. Ari pétijuma par elektroenergijas patérinu Saudu
Arabijas majsaimniecibu sektora uzradas elektroenergijas patérina pieaugumus, ko rada gaisa
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kondicion&s$anas sistému un apgaismojuma lietoSanas pieaugums [97], [98]. Citos p&tijumos
paradas, ka Nujorka elektribas paterin§ samazinajas par 17 % [99], kamer Italija
elektroenergijas paterin$ sasniedza pat 37 % [100], Portugalé un Spanija 2020. gada maija
elektroenergijas patérin$ bija samazinajies par 12 % [101], bet Kina vidgji elektroenergijas
patérin$ samazinajas par 29 %, salidzinot ar elektroenergijas patérina prognozi, ja pandémijas
nebitu [102].

Latvija gada bruto energijas paterin$ samazinajas par 6.1 % 2020. gada, salidzinot ar 2019.
gadu (Centralas statistikas parvaldes dati [103]). Transporta sektora pasazieru un parvadajumu
transporta galapat@rin$ samazinajas par 12.8 %, bet razoSanas sektora energijas paterin$
palielinajas par 3.3 % [103]. Latvija tika ieviesti vairaki plani [104] un politikas instrumenti,
lai samazinatu energijas patérinu un parietu uz atjaunojamiem energoresursiem un sasniegtu
izvirzitos klimata mérkus [105], [106], bet, neskatoties uz to, samazinajums, kas noveérojams
2020. gada, dalgji ir saistams ar COVID-19 ietekmi.
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2. METODIKAS

2.1. Padzilinata aptauja

Petfjuma gaita veikta dokumentu (IERP, EPS dokumentacijas) analize un izstradata
padzilinata aptauja Ilgtsp&jigas energétikas ricibas planu izpétei. Petijums veikts Eiropas
Savienibas programmas “Apvarsnis 2020 finanséta projekta Compete4SECAP. Kopuma
Latvija petfjuma bridi IERP bija izstradati 42 pasvaldibas, no kuram 11 piekrita piedalities
aptauja. Aptauja ieklauto paSvaldibu raksturlielumi doti 2.1. tabula.

2.1. tabula

Pasvaldibu raksturlielumi, kuras piedalijas intervija

Pasvaldiba Pasvaldibas izmérs Pievienojusies Pilsétu méru paktam IERP periods
A Liela Ir pievienojusies 2014-2020
B Liela Ir pievienojusies 2016-2020
C Vidgja Ir pievienojusies 2013-2020
D Vidgja Ir pievienojusies 2011-2020
E Maza Nav 2016-2020
F Maza Nav 2014-2020
G Maza Nav 2015-2020
H Maza Ir pievienojusies 2016-2020
J Maza Ir pievienojusies 2013-2020
K Maza Nav 2018-2025
L Loti maza Ir pievienojusies 2013-2020

Aptauja sastavgja no sesam dalam — pamatinformacija par paSvaldibu (pasvaldibas profils),
mérki, datu pieejamiba, IERP ievieSanas process, monitorings un uzraudziba, un
energoparvaldibas sistema. Kopuma aptauja tika ieklauti 43 jautajumi, un aptaujas gaita iegita
informacija tika papildinata un precizéta, balstoties publiski pieejamos pasvaldibu ilgtspgjigas
energgtikas ricibas planos. Tika veikta kvalitativa datu analize un definéti secindjumi. Intervijas
struktiira un process ir paraditi 2.1. attgla.

Aptaujas struktara
Jautajumu izstrade Rezultatu analize

Pagvaldibas profils
\L asvaldil EI.SPL'U S /r

Merki
Aptaujas testésana §

ptau Datu piecjamiba Datu apkoposana

\l/ | IERP ieviesana /]\

Monitorings
Labojumi I—I

) % Energoparvaldibas %

sistéma

2.1. att. Aptaujas struktiira un procesa sheéma.

1 ménesis
1 ménesis

2 nedélas
1 ménesis

Izsutisana

2 nedélas
1 nedéla
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Rezultatu analizei 11 paSvaldibas tika sadalitas 4 grupas, balstoties uz iedzivotaju skaitu
pasvaldibas — lielas pasvaldibas (>50 000 iedzivotaju), videjas (30 000 — 50 000 iedzivotaju),
mazas (10 000 — 30 000 iedzivotaju), loti mazas paSvaldibas (<10 000 iedzivotaju). Abas lielas
pasvaldibas bija pils€tas, un pargjas pasvaldibas nelielas pils€tas ar pagastu teritorijam.

2.2. Daudzkritériju analizes metode pasakumu atlasei

Pieeja, ka planot un Tstenot pielagoSanas klimata parmainam pasakumus, tika izstradata
projekta Life Adaptate. Pieeja tika balstita tris pamatsolos — IEKRP izstrade, viet§ja limena
politikas pielagoSana un klimata parmainu pielagoSanas pasakumu ievieSana. Projekta laika
izstradata pieeja tika testeta sesas Eiropas pasvaldibas — Lorka, Aguilas, Kartahena Spanija,
Alfandega da Fe un Mertola Portugalé un Smiltene Latvija. Katra paSvaldiba izstradaja
Ilgtsp&jigas energétikas un klimata ricibas planu saskana ar projekta partneru piedavato
metodiku un ieviesa vienu pasakumu, lai demonstrétu sabiedribai pielagoSanas pasakumu
nozimigumu.

Tapat daudzos gadijumos, klimata parmainu seku mazinasanas un pielago$anas pasakumi
var biit viens otru papildinosi, un tapeéc IEKRP izstradei ir nepiecieSama holistiska pieeja,
tostarp SEG emisiju, pielagosanas un energétiskas nabadzibas novert&jums.

Kopuma process liela mera bija atkarigs no ieinteres€to pusu lidzdalibas un atgriezeniskas
saites, lai kompensétu kvantitativo datu triikumu par klimata riskiem un apdraudéjumiem, ka
arT lai motivetu iesaistitas puses piedalities [IEKRP pasakumu stenosana. Lidzdalibas procesam
tika izveidotas tris dazadu iesaistes ITmenu darba grupas: mazako grupu veido galvena tiesa
komanda, kas ir atbildiga par IEKRP izstradi un redakciju, tie parasti ir viet€jas pasvaldibas
dazadu departamentu parstavji. Plasaka darba grupa tiek izveidota ar visam ieinteres€tajam un
iesaistitajam pusém ar mérki sanemt atgriezenisko saiti gan par eso$o situaciju, gan potencialo
pasakumu ievieSanu. Un, visbeidzot, visi viet§jie iedzivotaji un ieinteresétas personas tiek
iesaistitas publiskas sapulc€s un aptaujas, nodroSinot gan iesp&u sniegt savu viedokli un
ieguldijumu, gan sanemt informaciju par pasvaldibas mérkiem un planiem.
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Risku un ievainojamibu novartgjums

Identifics klimata draudus, viet&jas ievainojamibas un risku ietekmi
ktos sektoros balstoties uz pieej: informaciju

‘ Saistitas likumdoSanas apskats ‘ ‘

7

Bizes emisiju uzskaite

1. iesaistito pusu tikSanas

1. solis

Korige novertetos klimata apdraudgjumus, ievainojamibas un klimata risku
ietekmi noteiktajos sektoros, balstoties uz iesaistito pusu diskusijas
rezultatiem

‘ Risku un ievainojamibu novartsjums

TT

‘ SVID analize ‘

IEKRP izstrade
Ilgtermina mérku un vizijas izstrade .
2. iesaistito pusu tikSanas

V Potencialo pasakumu identifice§ana ‘
TEKRP izstrade tﬁ

2. solis

Multikritériju analize ‘

Pasakumu saraksts ‘

3. iesaistito pusu tikSanas

IEKRP ieviefana un uzraudziSana ‘

3. solis

Pils&tu méru pakta pieeja

2.2. att. Meru pakta pieeja un izstradatie soli IEKRP izstrade [35], [107].

Ilgtspgjigas energétikas un klimata ricibas plani pasvaldibas tika izstradati 3 galvenajos
solos (skatit 2.2. att€lu). 1. solis — klimata izraisito risku un ievainojamibu noteikSana vietgja
liment. Izstradajot risku un ievainojamibu izveértéjumu, M&ru pakta ietvaros, jau tika konstatéts,
ka mazam pasSvaldibam ir nepiecieSama vienkarSa, kvalitativa pieeja, lai risku un
ievainojamibas novertg§jumu spétu veikt pasvaldibas darbinieki bez ekspertizes klimata
parmainu jautajumos [107]. Projekta ietvaros galvenokart tika izmantota Méru pakta pieeja,
papildus iesaistot ieinteresétas personas. Sakotn&ja klimata apdraud&jumu analize tika veikta,
izmantojot datus no klimata parmainu valstu rikiem (visi apkopoti EU Climate Adapt
platforma) [108] (Latvijas gadijuma tika izmantots klimata riks
https://www4.meteo.lv/klimatariks/), tacu iesaistito personu sniegta informacija bija vienlidz
biitiska klimata risku un ievainojamibu novért&juma. Viet€jas ievainojamibas tika klasificétas
péc socialas, ekonomiskas, fiziskas un vides ievainojamibas. Katras ievainojamibas saikne ar
klimata apdraud@umu limeni tika piemérota noteiktam nozare@m, nosakot potencialus riskus un
klimata ietekmi uz pasvaldibu. Ka arf, ievérojot Meru pakta metodiku, lai novertetu katru risku,
tika izmantoti tris Krit€riji: raSanas iesp&jamiba, paredzamas ietekmes Iimenis un laika grafiks.

Ieintereséto pusu viedoklis tika iegiits, organizgjot publisku ieinteres€to pusu sanaksmes un
aicinot uz tam parstavjus no visam saistitajam pasvaldibu un privatajam struktiram, ka ar1
vietgjos iedzivotajus. Bija svarigi izskaidrot klimata pielagoSanas nepiecieSamibu un pieejamos
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datus par vietgjam, regionalajam vai valsts klimata tendencém (atkariba no ta, kadi dati ir
pieejami), lai vairotu izpratni un dalibnieku iesaistiSanos. P&c tam dalibnieki tika iesaistiti
"prata vetras" sesija, lai uzskaititu visus iesp&jamos klimata apdraud&jumus un ievainojamibas,
ko vini uzskatija par batiskiem. Pamatojoties uz sanaksmes rezultatiem, tika korigéts
sakotngjais risku un ievainojamibas novertejums.

2. solis — pielagosanas darbibu noteikSana. Kad tika apzinati galvenie riski un
ievainojamibas, tika organizeta vel viena ieinteres€to personu sanaksme, lai noteiktu iesp&jamo
pielagoSanas pasakumu klastu. Vispirms tika rikota “prata vetras” sesija, lai uzskaititu visus
potencialos pasakumus. Otrkart, katra pasakuma novért€Sanai tika izmantots daudzkritériju
analizes princips, un visaugstak novértdtie pasakumi tika ieklauti IEKRP. Saja posma
pasvaldiba var noteikt ierobezojosus kriterijus, lai plana ieklautie pasakumi biitu realistiski un
1stenojami.

Daudzkritériju analizei vadlinijas ka ieteikums pasvaldibam tika ieklauti devini kriteriji,
tacu tas vargja izveleties, cik kritérijus izmantot. Devini kritériji bija $adi:

— efektivitate — Iimenis, kada piedavatais risindjums spgj atrisinat problému;

— efektivitate — apmérs, kada ieguvumi parsniedz izmaksas/zaud€jumus;

— taisnigums — apmérs, kada darbiba nelabvéligi ietekmé citas jomas vai iedzivotaju grupas;

— elastigums — darbiba lauj veikt pielagojumus vai pakapenisku ievieSanu;

— legitimitate — darbiba ir politiski, likumigi un sociali pienemama;

— steidzamiba — problémas risinasanas termins;

— sinergija — saskanotibas pakape ar citiem mérkiem vai pasakumiem;

— izmaksas — Investiciju summa;

— finans€jums — iek$&ja vai argja finansgjuma pieejamiba pasakuma TstenoSanai.

Pasvaldibas ar1 var€ja izveleties, vai katram kriterijam japieskir svari, vai ar1 visi kriteriji
tiks uzskatiti par vienadiem [35]. Daudzkritériju analizi veica visi darba grupas dalibnieki un
sanaksmge iesaistitas puses.

3. solis — IEKRP pabeigSana. Kad svarigako pielagosanas darbibu saraksts bija izstradats,
nepiecieSamie resursi, laiks un pienakumi noteikti, tika organiz€ta 3. ieinteres€to puSu
sanaksme, lai prezentétu galigo IEKRP, un plana isteno$ana varétu sakties. Projekta laika visas
seSas paSvaldibas stenoja vismaz vienu demonstrativu pielagoSanas pasakumu.

Si pieeja lauj mazajam paSvaldibam ar ierobezotam zina$anam un resursiem risinat
pielagosanas problémas atbilstosi savai konkrétajai situacijai un modificét metodi atbilstosi
savam ambicijam.

2.3. Energoparvaldibas sistéemas ievieSanas izpéte

Energoparvaldibas sistémas ievieSanas izpete Daugavpils pilséta

Teorgtiskais ietvars energoparvaldibas sist€mas ievieSanas un darbibas analizei balstits
Kamenders u. c. izstradataja metodiskaja shéma (2.3. att.) [18]. Teorétiskajam ietvaram ir Cetri
galvenie posmi. Pirmais posms ir nodrosinat pasvaldibas vadibas politisko atbalstu un
appemsanos sasniegt vid&ja termina un ilga termina klimata un energétikas meérkus. Tas
nozime, ka paSvaldiba arT apzinas nacionalos un starptautiskos mérkus un ir gatava rikoties So
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mérku sasnieg$anai. Otrais posms ir planosanas faze, kad tiek analiz€ta esos$a situacija,
noteiktas bazes vertibas un, balstoties esosas situacijas analizg, tiek noteikti kvantitativie un
kvalitattvie meérki un pasakumi So merku sasniegSanai. Esosas situdcijas analizi var veikt
pasvaldiba ar saviem resursiem vai uzticét argjiem pakalpojumu sniedz&jiem.

Nepartraukts
uzlabojums M Politiska appemsanas un

politiskie mérki

ligtspéjigas
energ@étikas un
klimata ricibas plana
Ikgadéjais EPS vadibas parskats izstrade
un IEKRP monitoringa parskats
reizi 2 gados

levieSana un

uzturésana

lekséjais Monitorings
audits un mérijumi

Netabilstibu novérsana,
korektivas un preventivas
darbibas

2.3. att. EPS un IEKRP integréta pieeja [18].

TreSais posms ir energoparvaldibas sist€mas ievieSana un uzturésana, kas ietver pasakumu
ievieSanu un procediiru ievieSanu, tostarp ikmeéneSa datu vakSanas un apstrades procediiru un
novirzu noteik$anas procediiru. P&dgjais posms ir uzraudziba, kas ieklauj ieksgjo auditu,
kvantitativo rezultatu analizi, stipro un vajo pusu identificé$anu sistémas procesa. Saja posma
tiek identificetas, kadas korektivas un preventivas aktivitates biitu javeic, lai sistéma efektivi
darbotos.

Cetru posmu cikls ir viens gads, un, balstoties uz uzraudzibas posma rezultatiem, pagvaldiba
katru gadu parskata savus mérkus un sasniegumus un nosaka mérkus nakosam gadam. Sads
process nodrosina, ka energoparvaldibas sistéma atbilst pasvaldibas realitatei un pasvaldiba
sp€j pielagoties jauniem apstakliem un vajadzibam.

Sie teorgtiska ietvara principi ir pamata promocijas darba ietvaros veikta talaka pétijuma
struktiirai, kura rezultati aprakstiti 3.2. nodala. Kopuma pétijjuma ietvaros tika veikta gan
kvantitativa un kvalitativa datu analize, gan veikta kvalitativa intervija ar pasvaldibas
energoparvaldnieku. Divi galvenie dokumenti, kas tika padzilinati analizéti, bija “Daugavpils
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pilsétas Ilgtsp&jigas energétikas ricibas plans” un “Daugavpils energoparvaldibas sist€émas
rokasgramata”, ka ar1 ikgadgjie ISO 50001 sertifikacijas ietvaros veikto iek$gjo auditu rezultati.
Energoparvaldnieka aptauja galvenokart skara jautajumus par EPS ievieSanas procesu un
Skersliem, ar kuriem paSvaldiba saskaras un tas struktiira un saturs aprakstita 3.1. nodala. Visi
kvantitativie dati, kas ieklauti $aja petfjuma (3.2. nodala), tika apkopoti pasvaldibas
energoparvaldibas sisteémas ietvaros, kur konkréto objektu vai €ku atbildigie ik menesi iesniedz
energijas patérina datus tie§saistes datu monitoringa platforma, saskana ar izdotajiem
rikojumiem un procediiram.

Pasvaldibas tehniskais personals ik ménesi iesniedz datus par patéréto siltumu, elektribu un
karsto tideni. Energoparvaldnieks iesniedz datus par energijas tarifiem un vid€jo ara gaisa
temperatiiru katrda ménesi. Siltumenergijas datiem platforma tiek veikta klimata korekcija
saskana ar nacionalo metodiku, kas ir balstita uz ISO 13790:2008, kas nosaka aprékinu
metodes, dzivojamo un nedzivojamo &ku sildiSanas un dzes€Sanas energijas aprékiniem [109],
[110]. Datu vizualizacijas un aprékini platforma tiek veidoti atbilstos$i ISO 50001 un
likumdo$anas prastbam. Katrai €kai individuali tiek aprékinata arT novirze paterina raditajos.
P&tot Daugavpils EPS ievieSanas rezultatus un efektivitati, tika analiz&ti tikai publisko eku dati.
Kopuma tika analiz&ti dati piecu gadu perioda no 2015.-2019. gadam, lai noteiktu ieviesto
pasakumu atdevi. IERP un EPS izstrades gaita tika apkopoti arT vésturiskie dati kops 2012.
gada, taCu So datu kopa ir nepilniga, pastaviga datu uzkraSana un apkoposana tika uzsakta 2016.
gada.

EPS ievieSanas procesa analize 28 pasvaldibas Eiropa

Projekta Compete4SECAP ietvaros tika ieviesta energoparvaldibas sistéma 28 pasvaldibas
Eiropa. Lai noteiktu galvenos ieguvumus un izaicinajumus EPS ievieSanas procesa tika veiktas
pasvaldibu energoparvaldnieku un iesaistito ekspertu aptaujas, ka ari energijas paterina datu
analize. EPS izstrade paSvaldibai ir vienreizgjs process, tatu ta darbiba un uzlaboSana ir
pastavigs un ilgstoSs process. Tas var biit laikietilpigs un biezi prasa ar&ju palidzibu. Arejas
palidzibas (ekspertu atbalsta) nozime jau ir tikusi identific€ta literatira [111], [112] p&tot
sistémas ievieSanu uznémumos.
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Process pirms sertifikacijas

Ar konsultantu
atbalstu, 1SO 50001
energoparvaldnieki sertifikacijas audits
izveido EPS (1—3 ménesi)
(Iidz 1 gadam)

Pasvaldibas Pasvaldibas iece|
aicinatas piedalities amata
pétijuma energoparvaldniekus
(1—2 ménesi) (1—3 meénesi)

Process péc sertifikacijas

Darbiba un EPS Uzraudzibas audits
uzlabojumi (1—meénesis)
(1 gads)

Izvertesana

Energoparvaldnieku Specialistu
aptauja aptauja

2.4. att. Petjjuma laika istenotas aktivitates.

2.4. attela redzami veikta pétijuma galvenie posmi — pirmssertifikacijas, p&csertifikacijas
un novertésanas posms. Pasvaldibas tika aicinatas iecelt energoparvaldniekus un darba grupas
sisttmas izveidei. Visa EPS ievieSanas procesa tika nodroSinats ekspertu atbalsts
(Compete4SECAP projekta ietvaros). Pirms sertifikacijas posms beidzas ar sertifikacijas auditu,
péc kura pagvaldiba sanéma ISO 50001 sertifikatu. P&c tam EPS tika nepartraukti uzturéta un
regulari uzlabota, veicot regularus uzraudzibas auditus. Saja posma specialisti sniedza atbalstu
tikai, kad tas bija nepiecieSams. Nepartraukti uzlabojumi ir viens no ISO 50001 standarta
stirakmeniem [13], [57], Sis aspekts jau ir akcent&ts arT ieprieks&jos petijumos [113], [114].

Lai noveértétu EPS izveides procesu, tika veiktas divas aptaujas: viena tika aptaujati
pasvaldibu energoparvaldnieki, bet otra specialisti, kas sniedza atbalstu iesaistitajam personam
pasvaldiba. Sakotngji tika planots aptaujas veikt tikai izveérteSanas posma, tacu dazu pasvaldibu
kavesanas del, to energoparvaldnieki un specialisti tika aptaujati jau pirms ISO 50001 sertifikata
iegliSanas.

Pagvaldibu darbinieku pieredzes trikums darba ar EPS rada nepiecieSamibu péc argja
atbalsta no specialistu puses, ka arT neatkarigas puses viedoklis var rosinat izmantot pieejas, kas
ir efektivakas par jau pasvaldiba ierastajam. Projekta ietvaros tika nodroSinati arT §adi atbalsta
elementi:

— EPS ieviesanas vadlinijas, kuras sniegta, detalizéta informacija par to, ka ieviest un
uzturdt EPS sisteému saskana ar 7SO 50001 standartu;

— pasvaldibu energoparvaldniekiem un darba grupam tika sniegts atbalsts energétikas
politikas un planu izstradg, kas ietvéra nozimigako energijas patérétaju (piemeéram
gkas, ielu apgaismojuma posmi, kuri patéré visvairak energijas) noteik§anu, méerku
noteikS8anu un energoefektivitates uzlaboSanas pasakumu noteikSanu. Ielu
apgaismojums ir sektors, kur energoefektivitates pasakumus ir salidzinosi viegli
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veikt [42], savukart energoefektivitates celSanai pasvaldibu &kas viens no
priek$noteikumiem ir inform&tiba un izpratne, tau ne vienmer ar to pietiek [115];

— atbalsts EPS rokasgramatas izstrad€ — EPS rokasgramata ietver detaliz&tu procediiru
aprakstu par sistému un sistémas uzturésanu,;

— ar specialistu atbalstu tika veikts ieks$€jais audits saskana ar projekta ietvaros
izstradatu veidni, lai noteiktu vai paSvaldiba ir veikusi visus nepiecieSamos
priek$darbus sertifikacijas procesa uzsak$anai;

— projekta ietvaros tika pielagota un pasvaldibam nodro$inata tie$saistes datu analizes
platforma, kura tika vaditi ikméneSa pat€rina dati un veikta datu analize, $adi butiski
samazinot laika un resursu paterinu datu vakSanai un apstradei. Literatura
identificéts, ka $adu riku pieejamiba bitiski atvieglo sistémas uzturésanu [116];

— p&c nepiecieSamibas palidziba tika nodroSinata arT sertifikacijas auditora iepirkuma
procediiras laika, ka arT sertifikacijas procesa laika.

Laikposma no 2020. gada maija lidz oktobrim tika veiktas tieSsaistes intervijas ar
energoparvaldniekiem, kas atbildigi par EPS vinu pasvaldibas. Lai veicinatu godigu atbilzu
snieg$anu, intervijas tika veiktas anonimi, nenoradot, kura pasvaldiba tiek parstavéta.

Intervijas mérkis bija noskaidrot:

— kas motivgja paSvaldibas ieviest energoparvaldibas sisttmas. Respondentiem
vispirms tika Ifigts paSiem nosaukt galvenos motiv&joSos faktorus. Péc tam tika doti
pieméri un ligts novertet to nozimi piecu punktu skala no “nav svarigi” 1idz “loti
svarigi”. Pieméri tika formuléti, pamatojoties uz Marimon un Casadesiis pétijuma
rezultatiem [117];

— kadi bija butiskakie izaicinajumi, ievieSot EPS. P&c lidziga principa ka pirmais
jautajums, arT Seit tika sakotn€ji uzdots atverts jautdjums, un p&c tam doti
izaicinagjumu pieméri, kurus respondenti novért€ja skala no 1 Iidz 5, kur 1
“nesagadaja grutibas”, un 5 “loti izaicinoS$i”. Pieméri tika balstiti uz literatiira
identificetajiem [117]-[119];

— kadi bija, galvenie ieguvumi no EPS ievieSanas. Jautajumi, kuru mérkis bija
novertét EPS ieguvumus, ietvéra energijas datu monitoringu, motivaciju noteikt
ambiciozakus energétikas mérkus un energoefektivitates ieklauSanu iepirkumu
procediiras. Dotos apgalvojumus respondenti novertéja 5 punktu skala. Intervija
minétie ieguvumi atspoguloja vajadzibu p&c administrativas un ar personalu
saistitas prakses ievieSanu, piemé&ram, regularas apmacibas par energijas taupisanu.
Tika ietverti ar jautajumi par priorita$u noteikSanu investicijam energoefektivitates
joma un lielaku energoefektivitates budzetu. Adekvatu investiciju nepiecieSamiba
€ku atjaunoSanas sektora ir jau tikusi uzsverta zinatniskaja literatiira [115];

— Papildus tika uzdoti jautajumi, par cilvéku skaitu, kuri norikoti darbam ar EPS,
sertifikacijas statusu un energoefektivitates uzlabosanas pirmo periodu;

Respondentu vert§jumi tika kvantificéti atbilstosi 2.2. tabula dotajam vertibam.
Kvantificétajiem rezultatiem tika aprekinats aritmétiskais vid&jais X un standartnovirze s,
katram jautajumam. Secinajumi doti rezultatu sadala. Nemot véra mazo datu kopu, padzilinata
statistiska faktoru analize I1dzigi ka to darija Marimon un Casadesus [117] netika veikta.
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2.2. tabula

Rezultatu aprékina metodika

Kvantitativas Motivacija Izaicinajumi Apgalvojumi Izmainas
vertibas
1 Nav svarigi Nesagadaja Pilniba nepiekritu Loti zemas
griitibas
2 Nedaudz svarigi Nedaudz Nepiekritu Zemas
apgritinaja
3 Vidgji svarigi Vidgjs Nezinu Aptuveni tapat
apgritinajums
4 Svarigi Izaicinajums Piekritu Augstas
5 Loti svarigi Bitisks Pilniba piekritu Loti augstas

izaicinajums

Specialistu, kuri sniedza atbalstu pasvaldibam projekta Compete4SECAP ietvaros, aptaujas
meérkis bija novertét pasvaldibu EPS ievieSanu no iesaistito specialistu perspektivas, nemot
vera, ka vini netika nodarbinati pasvaldibas, laujot domat, ka vinu viedoklis varétu bt
objektivaks.

Specialistiem tika liigts sniegt viedokli par situaciju energoparvaldibas joma Kkatra
pasvaldibas pirms un p&c EPS ievieSanas un sertific€Sanas, Skér§lu parvaréSanas gritibam,
pasvaldibu ambicijam energétikas joma, ka arT pasvaldibu interesi EPS uzturét ilgtermina.

Visos jautajumos, kur tika izmantota 5 punktu skala, kvantitativas vertibas atbildém tika
pieskirtas saskana ar 2.2. tabulu.

2.4. Uzvedibas mainas pasakumu datu statistiska analize

Viens no veidiem, ka uzlabot eku energoefektivitati un ietaupit energiju, ir veicinat kas
lietotaju uzvedibas mainu saistiba ar energijas térésanas paradumiem. Lai giitu priekSstatu par
uzvedibas mainas pasakumu potencialo ietekmi uz energijas patérinu, Compete4SECAP
projekta gaita tika organiz&tas energijas taupiSanas sacensibas astonas Eiropas valstis, iesaistot
30 dazadas pasvaldibas un kopuma 91 publisko &ku. Dati, lai novértétu energijas taupisanas
sacensibu (turpmak teksta — sacensibas) panakumus, galvenokart iegfiti no diviem avotiem.
Sacensibu laika nepartraukti tika apkopoti dati par energijas patérinu visds sacensibas
iesaistitajas publiskajas €kas un veiktas eneregokomandu dalibnieku aptaujas pirms un péc
sacensibu norises.

Energijas taupiSanas sacensibu aktivitates var sagrupét tris grupas:

1. SagatavoSanas: Iesaistito €ku atlase, atsauces (bazes) datu vakSana, energokomandas
izveide €kas ltmenti, atbalsta materialu izstrade un energokomandu dalibnieku apmaciba.

2. Isteno$anas posms: Ekas tiek reizi ménesi nolasiti energijas skaititaji un energokomandas
organizg aktivitates, lai aktivi iesaistitu savus kolégus, kuri strada konkrétaja &ka.
Energokomandam tiek nodroSinats nepartraukts projekta partneru profesionals atbalsts,
nodro$inot dazadus materialus, izglttojoSu informaciju un organiz&jot motivacijas seminarus.

3. Izvertésana un apbalvosanas ceremonija. Visas energokomandas izveidoja gada ricibas
planu (sacensibu periodam), ieklaujot planotas aktivitates, ka piem&ram, nodrosSinato atbalsta
materialu izmantoSana, energijas patérina datu iesnieg8ana un informé&$ana par sacensibu
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rezultatiem. Projekta partneri organizgja arl dazadus izaicinajumus energokomandam un eku
darbiniekiem, ka arT motivacijas seminarus energokomandu dalibniekiem. Sacensibu gaita tika
izmantoti instrumenti, kas klasificéti atbilstosi Staddon et al. [17] aktivitaSu veidiem un
paredzéti vai nu energokomandu dalibnickiem, vai pargjiem eku lietotajiem, vai abiem. Sie
pasakumi ieklava — energijas taupiSanas padomus, motivéjoSos seminarus, izaicinajumus
energokomandam un &ku darbiniekiem, ikmeneSa jaunumu lapas (ieskaitot informaciju par
aktualo energijas ietaupijumu), kontrolsarakstus energijas taupisanas potenciala identificé$anai,
ka arT citus informativos materialus (uzlimes, plakati u.tml.), tehniskos materialus, piem&ram,
termometrus un gaisa kvalitates meritajus, elektroenergijas skaititajus u.tml.

P&c viena gada ilgam energijas taupiSanas sacensibam tika apkopoti energijas galapaterina
dati, un apbalvoSanas ceremonijas valstu ITment, tika apbalvotas labakas ekas. Pasakumu laika
dalibnieki dalijas pieredzg, padomos un veiksmes stastos ne tikai ar iesaistito vietgjo pasvaldibu
darbiniekiem, bet arT citiem interesentiem (citas pasvaldibas, preses parstavji, NVO, ekspertu
institlicijas u.c.).

Pirms sacensibu sakuma tika izstradata metodika, ka noteikt ménesa un gada energijas
ietaupijumus publiskajas €kas energijas taupiSanas sacensibu laika visds astonas valstis.
Vésturiskie energijas patérina dati no katras €kas tika apkopoti, izmantojot pa$valdibas
iesniegtas ménesa veidnes par pedejiem trim gadiem. Ja bija datu iztrikums, tika izmantots
iepriek$&ja gada vai divu gadu periods. Ekas ar mazak neka 12 méneSu datiem no sacensibam
tika izslégtas. Sacensibas vargja piedalities arT tadas €kas, kuras bija pieejami dati tikai par
elektroenergijas vai siltuma patérinu, bet ietaupljums tika aprékinats tikai par pieejamajiem
datiem. Sakotngjais (bazes) energijas patérin$ katrai €kai tika ieglts, pamatojoties uz
elektroenergijas patérinu un siltuma patérinu attieciba pret ara gaisa temperatiiru. Kopgjais
energijas patérins ir elektroenergijas un siltuma bazes liniju summa.

Sacensibu perioda (2019. gada janvaris—decembris) pasvaldibu parstavji siltuma un
elektroenergijas patérinu (Osacensbu) Un ara gaisa temperatiiras datus registr&ja atseviski par
katru ménesi un ievadija tos energijas monitoringa sistéma. P&c ménesa datu ievieto$anas, bazes
Iinijas paterinu (QObvazmija) aprékinaja, izmantojot aprékinu metodiku, kas izveidotas vesturisko
(atsauces) datu analizes laika.
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2.5. att. Piemérs siltumenergijas bazlinijas vértibas noteikSanai
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Ovazmija aprekinaja saskana ar 2.5. attéla redzamo vienadojumu, kur x ir ara gaisa
temperattira. Nosakot Qsacensibu  sacensibu laika, absoliitos méneSa un gada energijas
ietaupTjumus (Qietaupijums) aprékinaja, izmantojot formulu (1):

Qietaupijums = Qbézlinija — Qsacensibus MWh/ménesi @)

Uzkrato energijas ietaupljumu aprékinaja, lai apléstu kopEjo energijas ietaupijumu
attiecigaja sacensibu perioda. Tas lava arT sacensibu dalibniekiem sekot energijas taupiSanas
rezultatiem un pielagot talakas darbibas. Qictaupijums aprékins tika atkartots katru meénesi. Lai
aprékinatu kumulativo vai kop&jo ietaupfjumu (Qkopgjais ietaupiiums) Sacensibu perioda, tika
apkopoti visi atseviskie ménesa energijas ietaupijuma rezultati.

Lai noteiktu energijas taupiSanas sacensibu uzvarétaju, Qictaupiiums tika izteikts procentos
(Gictauptjums), izmantojot formulu (2):

— Qietaupijums . 100’ % (2)

Gietaupijums
Pl Qbazliniju

Energijas ietaupijumus, kas izteikti procentos, izmantoja, lai salidzinatu €kas neatkarigi no
to lieluma un veida. Tas lava noteikt energijas taupiSanas sacensibu uzvarétaju.

Katras €kas komandu parstavji tika aicinati piedalities divas aptaujas: viena pirms sacensibu
norises un otra péc sacensibam. Viens no aptaujas mérkiem bija novertét, cik liela méra
kvalitativo mainigo lielumu at$kiribas var izskaidrot panakumu atkiribas energijas taupiSanas
sacenstbu laika. Lai to izdarTtu, tika izmantoti §adi aptaujas elementi:

— augstaka Itmena atbalsts — raditajs balstits uz 3 jautajumiem, par vadibas interesi,
motivaciju un resursu nodros§inajumu. Atbildém kvantitativa vértiba tika pieskirta,
balstoties uz 2.3. tabula dotajam vertibam. Lai aprékinatu atsevisku raditaju, katram
respondentam (1-5 diapazons), tika aprekinatas vidgjas vértibas. Ekas punktu skaits
ir vid&jais no visiem energokomandas dalibnieku punktiem, kuri atbildgja;

— interese — raditajs aprekinats, balstoties uz respondentu doto veértgjumu (saskana ar
2.3. tabula doto) un proporciju (pieméram, 100% kolggu ir loti ieintereséti). Ekas
punktu skaits ir vid€jais no visiem energokomandas dalibnieku punktiem, kuri
atbildgja;

— motivacija — aprékinats péc tada pasa principa ka intereses raditajs;

— uzvedibas maina — aprékinats péc tada pasa principa ka intereses raditajs;

— paligmateriali — S$is raditajs raksturo energokomandu vert§jumu par
Compete4SECAP izstradato materialu noderigumu;

Kopuma aptauja bija ieklauti 8 dazadi materiali, un rezultatu apkopojuma tika ieklautas tas
respondentu atbildes, kur tika sniegts vért&jums par vismaz 5 materialiem. Ekas punktu skaits
ir vidgjais no visiem energokomandas dalibnieku punktiem, kuri atbildgja.
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2.3.tabula

Rezultatu aprékina metodika

Kvantitativa Augstaka s e Uzvedibas - -
o - Interese Motivacija . Paligmateriali
veértiba Iimena atbalsts maina
5 Pilntba piekrit Loti ieintereséti Loti motiveti Butiski mamya -y ot noderigi
’ ’ uzvedibu ’
4 Piekrit Ieintereséti Motiveti Mainja Noderigi
uzvedibu
3 Nezina . ]_Dlezgar_l . Diezgan motivéti Nedgl_ldz Dlezg_a n
1eimteresetl mainija noderigi
Nepiekrit Nedaudz Nedaudz Loti nedaudz _.
2 .. . . ; S Nodergja maz
1einteresetl motivetl mainija
Pilniba . s - Nebij
1 ilniba Nav interese Nav motiveti Nemainija cbija

nepiekrTt noderigi

Pamatojoties uz secinajumiem literatlra, tika sagaidita:

— pozitiva korelacija starp vadibas atbalstu un energijas ietaupijumu. Vadiba, kas
publiski atbalsta energijas taupiSanas sacensibas, palidz atrast laika un
cilvékresursus visu konkurgjoSo pasvaldibas prioritasu vida [5];

— pozitiva korelacija starp kolégu interesi un energijas ietaupijumu. Interesi par
energijas taupiSanas sacensibam var uzskatit par apliecindgjumu v&lmei mainit
energijas lietoSanas paradumus;

— pozitiva korelacija starp kolégu motivaciju un energijas ictaupfjumu. Motivacija
liecina par vélmi mainit energijas lictoSanas paradumus;

— pozitiva korelacija starp noverotajam uzvedibas izmainam un energijas
ietaupijumiem. Tomer jaatzimé, ka Saja gadijuma korelacija biis pozitiva tikai tad,
ja a) darbinieki mainis savus energijas patérina paradumus un b) energokomandu
dalibnieki sp@s to pareizi noveérot un novertét;

— pozitiva korelacija starp to, ka respondenti noverte Compete4SECAP projekta
nodroSinatos paligmaterialus un energijas ietaupijumu. To var interpretét ka
raditaju Compete4SECAP partneru izplatito materialu sekmigai darbibai energijas
taupiSanas sacensibu laika.

Korelacijas novértésanai izmantots Spirmana ranga korelacijas koeficients ps, t.i., Pirsona
korelacijas koeficients ranga veértibam. Tika izmantota programmas “R” [120] iebtveta
funkcija, lai aprékinatu ps un testetu, vai korelacija butiski atSkiras no nulles.

2.5. Kvantitativa datu analize un klimata korekcija

Lai analizétu COVID-19 pandémijas ietekmi uz pa$valdibu publisko eku energija patérinu,
tika analiz&ta ikmenesa siltumenergija un elektroenergijas patérina dati 4 Latvijas pa$valdibas
(skatit 2.4. tabulu). Visas $is 4 pasvaldibas ir veiksmigi ieviesuSas energoparvaldibas sistému
saskana ar ISO 50001:2018, kuras ietvaros tiek sistematiski vakti un apkopoti energijas patérina
dati €kas, nodrosinot $adu datu pieejamibu. Energijas patérina datus energijas monitoringa
platforma ievada paSvaldibas darbinieki, tapec cilvécisko kludu de| atseviskas €kas netika
ieklautas datu kopa, kurai tika veikta analize (netika ieklautas &kas, kuram bija datu iztrokumi,
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vai nerealistiskas datu vértibas). P&c datu kvalitates parbaudes datu kopa tika ieklauti 262 eku
siltumenergijas patérina dati un 240 €ku elektroenergijas dati (skatit 2.5. tabulu).

2.4. tabula
Pasvaldibu raksturlielumi
Fku Eku skaits, kas ieklautas izpétes datu Kopéja
skaits kopa siltumenergijas analizei apkurinata  ISO 50001
(elektroenergijas datu analizei) platiba, m2
Pasvaldiba Nr. 1 62 60 (60) 92276 Sertificets
Pasvaldiba Nr. 2 128 95 (73) 262095 Sertificéts
Pasvaldiba Nr. 3 28 27(27) 20308 leviests, nav
sertificéts
Pasvaldiba Nr. 4 92 79 (80) 134885 Sertificéts
Kopa 311 262 (240) 509564
2.5. tabula
Datu kopas kopsavilkums
= Eku skaits siltumenergijas datu  Eku skaits elektroenergijas datu
Eku grupas = . - .
analizei analizei
Skolas un izglitibas iestades 46 45
Pirmsskolas izglitibas iestades >3 49
Administracijas un biroju &kas 47 46
Kultiiras nami un citas kulttras 25 26
iestades
Kopa 262 240

Lai salidzinatu siltumenergijas patérina datus, nepiecieSams veikt klimata korekciju,
normaliz&jot datus pret standarta apkures sezonu (skatit 3. un 4. formulu klimata korekcijas
aprékinam, izmantojot apkures gradu dienu raditaju). Elektroenergijas pat€rin$ netiek
normaliz€ts, pienemot, ka elektroenergijas patérin$ nav atkarigs no ara gaisa temperatiiras.
Kopuma tika analiz&ti 4 gadu dati: 2018. un 2019. gada dati tika izmantoti par bazes vertibu
(gadi, kuros paterinu COVID — 19 pandémija neietekmgja) un 2020.—2021. gada dati.

_ Lst'(tind'tout.reg) (3)

Lact'(tind'toutact)

kur

K —klimata korekcijas koeficients;

Ly — standarta ikménes$a apkures dienu skaits, dienas;

Lae— realais ikmeénesa apkures dienu skaits, dienas;

tind — vidgja iekstelpu gaisa temperatiira apkures sezona, °C;
fout. reg — Standarta ikmeénesSa vidgja ara gaisa temperatiira, °C;
toutact—reala ikmeénesa vidgja ara gaisa temperatiira, °C.
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H,=K-H, 4)

kur

H;. — ikménesa siltumenergijas patérins ar klimata korekciju, MWh;
K —klimata korekcijas koeficients;

H, —realais ikménesa siltumenergijas patérin$, MWh;

Energijas patérina novirzes COVID-19 pandémijas laika tika analiz&tas, salidzinot bazes
vertibu ar 2020. un 2021. gada vertibam, kuru laika tika ieviesti dazadi ierobezojumi COVID-
19 pandémijas rezultata. Bazes vertiba tika aprékinata ka 2018. un 2019. gadu paterina vidgja
vertiba. Novirzes no bazes paterina tika aprékinatas saskana ar 5. formulu, kur starpiba starp
analiz&to gadu un bazes veértibu tiek dalita ar bazes vértibu [121]. Novirze parada vai energijas
paterin§ COVID-19 pandémijas laika bija zemaks (negativa vertiba) vai augstaks (pozitiva
vertiba) ka vidgjais energijas patérin$ 2018. un 2019. gada.

E,.t+E
n |:Ey—( 20132 2019)}
D 21:1

Eyois + Exoro
2

kur

D — energijas patérina novirze 2020. un 2021. gada, %;
E, —energijas patérins 2020. vai 2021. gada, MWh;
E»o19 — energijas patérin$ 2019. gada, MWh;

E»o158 — energijas patérin$ 2018. gada, MWh;

n —&ku skaits.

COVID-19 pandemijas laika 2020. un 2021. gada dazadu €ku lietoSana un noslogojums
biitiski mainijas ieviesto ierobezojumu rezultata. No 2020. gada 13. marta 1idz 9. jiinijam visas
skolas, izglitibas iestades, un kultiiras pasakumu &kas tika slégtas, lai novérstu jebkadu
iedzivotaju pulcesanos [122]. Tikmer 2020. gada vasara lielaka dala ierobezojumu tika atcelti,
nemot vera saslimsanas izplatiba biitiski kritas (skatit 2.6. attelu). Otrais pand€mijas vilnis sakas
2020. gada rudent, un no 9. novembra lielaka dala ierobezojumu tika atjaunoti [ 123]. Piem&ram,
rudens brivlaiks skoléniem tika pagarinats, un attalinatas macibas tika atsaktas skoléniem no 7.
— 12. klasei (atseviskas skolas arT jaunakam klasém). Lielaka dala ar kultiras pasakumiem
saistitas €kas bija slégtas. Plasa virusa test€Sana tika ieviesta skolas un darba vietas, lai
samazinatu ierobezojumus personam ar negattvu COVID-19 testu. No 2020. gada decembra,
ierobezojumu dazadas paSvaldibas vargja but atSkirigi, atkariba no infekcijas izplatibas
raditajiem pasvaldiba. Tomér lielaka dala skolu, biroju un kultiiras iestazu turpinaja darbu
attalinati, vai ar butiski samazinatu cilveku plusmu. Ierobezojumi saglabajas speka Iidz pat
2021. gada pavasara semestra beigam. Lidz ar vakcinacijas sakSanos 2020. gada paSas beigas
[124], no 2021. gada vasaras vakcin€tajam personam ierobezojumi tika butiski samazinati
[125], [126], tomé&r arT 2021. gada rudent kad sakas tresais COVID-19 vilnis, vienu ménesi no
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21. oktobra Iidz 15. novembrim, tika ieviesta majséde, butiski ierobezojot jebkadu iedzivotaju

pulcéSanos un parvietoSanos [127]. P&c tam ierobezojumi tika atviegloti vakcinétam un

testétam personam, laujot atsakt darbu skolam, birojiem, ka arT atsakt organizet kultiiras

pasakumus [128]. Bérnudarzi un pirmsskolas izglitibas iestades darbojas gan 2020. gan 2021.

gada, tacu vecakiem tika rekomend@ts bernus turét majas, ja iesp&jams.

Tika slegti visi
nebtiskie

Sakotngji macibas
klatieng turpinajas
1.-6.klasei, tallmacibas g decembra

7-12.Kasei. erobezojumi
Nedglas nogalés atverti a4

pakalpojumi, art ija tikai butiski & 3
izgﬁ.tTDa_s igstédes, mﬁzﬂlﬁtlirtzguc:tl;;(i: Esj‘;igb ¢
sabiedriskas &dinasanas uznémumi  nxmas
norises vietas u.c. &dienu drikstéja atkéﬁbg no
Publiska un privéta  izgnjegt tikai inficEsanas
pulcgsanas bija lidznem3anai, raditajiem
alz!legta. pasvaldibas ’
Pasvaldibas pakalpojumi tika sniegti
pakalpojumi tika attalinati.

sniegti attalinati.
I1zsludinats arkartas

Atjaunots arkartas
stavoklis, pagarinats

Sakas meénesi ilgs
“majsedes”
periods, kura
lielaka dala

Tika samazinati mazumtirgotaju

ierobezojumi, tika slegti, tika
galvenokart atjaunotas
vakcinétiem talmacibas un

cilvékiem, un attalinatais darbs.

cilvékiem ar
negativu testu
lauts pulcéties
un doties uz
pasakumiem

Péc “majsedes”
lielaka dala
pakalpojumu bija
atlauti tikai
epidemiologiski
drosa vide
(vakcingti vai ar
negativiem
testiem), lielaka
dala izglitibas
iestazu atsaka

stavoklis lidz 06.04.2020. lielaka skaita. macibas klatiené.
09.06.2020 28.12.2020 6.04.2021 11.10.2021
L . a ! . . I
mﬁ 13.03.2020 9.11.2020 22.06.2021

m

21.10.2021 15.11.2021

Arkartas stavoklis
tika izbeigts.
Lielaka dala
ierobeZzojumu tika
atcelti.

Tika uzsakta

vakcinacija

Arkartas stavoklis
tika izbeigts, lai
gan ierobeZojumi
palika speka,
tostarp attalinatas
macibas lielakajai
dalai bérnu.
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Gandriz visus
pakalpojumus
vargja sniegt tikai
tad, ja personals un
apmeklétaji bija
vakcinéti, testéti
negativi vai
atveselojusies no
COVID-19.

2.6. att. Bitiskako COVID-19 ierobezojumu kopsavilkums laika periodam no 2020. Iidz 2021.
gadam Latvija [122]-[128].



3. REZULTATI

3.1. ligtspéjigas energétikas ricibas plani pasvaldibas

Kopuma 2019. gada Latvija bija 119 pasvaldibas, no kuram 40 bija izstradajusas
Ilgtsp&jigas energétikas ricibas planus. Jaatzimé, ka lielaka dala $o planu tika izstradati ar
nozimigu argjo specialistu atbalstu galvenokart ES finansétajos projektos (pieméram,
Conurbant, SEAP+, Meshartility, 50000&1 SEAP u.c.). ST pétijuma gaita tika veikta
padzilinata to pasvaldibu aptauja, kuram bija izstradati IERP. Aptaujai piekrita 11 paSvaldibu
energoparvaldnieki vai atbildigie specialisti (So pasvaldibu raksturojums ieklauts 2. nodalas 2.1.
tabula).

Pasvaldibu izvirzitie merki

Ka redzams 3.1. tabula, visas paSvaldibas ir izvirzijuSas CO> mérki, un lielaka dala ir
izvirzijusas mérkus atsevisSkiem sektoriem. Redzams, ka pasvaldibas izmérs neietekmé to, cik
ambiciozi merki tiek izvirziti. Lielakais CO> merkis ir izvirzits mazaja pasvaldiba, bet taja pasa
laika arT mazako mérki ir izvirzijusi maza pasvaldiba. Vid&ja izméra paSvaldibas neviena no
tam nav izvirzijusi papildus meérkus.

Visas pasvaldibas, kas ir izvirzijusas papildu mérkus, lielakoties plano samazinat energijas
patérinu nozargs, kuras tie$a veida parvalda pasvaldibas iestades; citam nozarém tiek planotas
informativas aktivitates, lai motivétu samazinat energijas patérinu, neuznemoties atbildibu par
kvantitativu merku sasniegSanu. No tam pasSvaldibam, kas izvirzijuSas specifiskus merkus
konkrétiem sektoriem, visas ir apnémusas samazinat energopatérinu pasvaldibai piederosajas
€kas, piecas apnémusas samazinat energijas patérinu energijas razosanas sektora, bet tikai viena
apnémusies samazinat energijas patérinu transporta un sabiedriska apgaismojuma sektoros.

Visas, iznemot vienu pasvaldibu, mérki ir noteikti lidz 2020. gadam un ka bazes gadi ir
noteikti dazadi gadi, sakot ar 2000. Iidz 2006. gadam. Tas galvenokart ir saistits ar to, ka p&c
vairakam teritorialajam reformam vésturisko datu apkopoSana praktiski nav iesp&jama, jo liela
dala datu nav saglabajusies.
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3.1. tabula

Ilgtsp&jigas energijas ricibas planos noteiktie mérki pasvaldibas

Pasvaldiba

CO2
ietaupijums,
%

Meérk
a gads

Bazes

gads

Citi mérki

Licla

35

2020

2006

1. Samazinat energijas patrinu pasvaldibai piederosajas
ekas par 10 %

2. Veicinat energijas patérina samazinaSanu dzivojamo
maju sektora par 5 %

3. Samazinat energijas patérinu energijas razoSanas sektora
par 5 % (bazes gads 2012)

Liela

2020

2010

1. Lidz 2030. gadam samazinat CO; emisijas par 40 %;

2. Samazinat energijas patérinu paSvaldibai piederosajas
¢kas par 10 % (bazes gads 2014)

3. Veicinat energijas patérina samazina$anu dzivojamo
maju sektora par 5%

4. Samazinat elektroenergijas patérinu par 5 % publiskajam
apgaismojumam (bazes gads 2015)

5. Samazinat elektroenergijas pat€rinu sabiedriskaja

Vidéja

20

2020

2008

transporta par 5% (bazes gads 2015)

Vidéja

@)

20

2020

2000

Maza

40

2020

2010

1. Samaziniet CO; emisijas par 45% Iidz 2030. gadam

2. Samazinat energijas patérinu pa$valdibai piederosajas
ekas par 10%

3. Veicinat energijas patérina samazina$anu dzivojamo
maju sektora par 5%

4. Samazinat energijas patérinu energijas razosanas sektora
(bazes gads 2014)

Maza

10

2020

2012

1. Samazinat CO; emisijas par 30% lidz 2030. gadam

2. Samazinat energijas patérinu pasvaldibai piederosajas
€kas par 10%

3. Veicinat energijas pat€rina samazinasanu dzivojamo
maju sektora par 5%

4. Samazinat energijas patérinu energijas razo$anas sektora
par 5% (bazes gads 2015)

Maza

20

2020

2010

1. Samazinat energijas patérinu pa$valdibai piedero$ajas
ekas par 5% (bazes gads 2014)

2. Veicinat energijas patérina samazinaSanu dzivojamo
maju sektora par 5%

3. Samazinat energijas patérinu energijas razo$anas sektora
par 5 % (bazes gads 2012)

Maza

40

2020

2008

1. Samazinat energijas patérinu paSvaldibai piederosSajas
gkas par 20%
2. Veicinat energijas patérina samazinasanu dzivojamaja

Maza

—

20

2020

2010

sektord par 10% (bazes gads 2014.g.)

Maza

20

2025

2016

1. Samazinat energijas patérinu pasvaldibai piederosajas
gkas par 10% (bazes gads 2016.)

2. Veicinat energijas patérina samazinaSanu dzivojamo
maju sektora par 5%

3. Samazinat energijas patérinu energijas razosanas sektora
par 5% (bazes gads 2016)

Loti
maza

20

2020

2007
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Datu pieejamiba pasvaldibas

Intervijas tika ieklauti jautdgjumi par datu pieejamibu CO, uzskaites veikSanai, energijas
patérina datu analizei un energijas izmaksu analizei. SeSas (2 lielas, 4 mazas) pasvaldibas no
11 ir veikusas CO» vai SEG emisiju noveért€jumu savai pasvaldibai, un 5 pasvaldibas noradija,
ka So novértg§jumu atjauno regulari. Aptaujatie ari tika aicinati novertét (subjektivi — 1 loti
svarigi, 3 — vidgji, 5 — nav svarigi) cik svarigs ir CO> vai SEG emisiju novertgjums IERP
pasakumu izstradei un ievieSanai. Atbildes iev@rojami atSkiras, tikai divas paSvaldibas
novertgja CO; vai SEG novertgjumu ka loti svarigu, lielaka dala to novertgja ka videji svarigu.
Pasvaldibas kuras nav veikuSas energijas patérina un emisiju noveért€jumu $o aspektu novértéja
no 1-3 (1 loti svarigi, 3 — vidgji, 5 — nav svarigi), bet pasvaldibas, kuras ir veikusas CO,
novertgjumu, novertéja gan ar zemako, gan augstako novertgjumu.

Lai saprastu energijas patérina datu pieejamibu, pa§valdibam tika lGgts noradit, kadus datus
tas apkopo un cik biezi. Vairakas paSvaldibas datu pieejamiba var tikt uzskatita par
izaicindjumu, nemot vera, ka 2 pasvaldibas (vid&ja un loti maza) datus par energijas patériniem
ekas regulari neapkopo, Cetras pasvaldibas apkopo datus par katru pasvaldibas &ku atseviski,
tris paSvaldibas ir pieejami tikai kopigi dati par vairakam ekam, bet divas pasvaldibas ir ekas,
kuram tiek apkopoti dati individuali un dala €ku, kuram pieejami kopigi dati. Puse no
aptaujatajam paSvaldibam apkopo informaciju gan par energijas patérinu, gan energijas
izmaksam, tikmér otra puse tikai par energijas patérinu ekas. Cetras pasvaldibas energijas
patérina dati ekas tiek iegiiti, manuali nolasot skaititaju raditajus, Cetras pasvaldibas ir uzstaditi
viedie skaititaji, kas nodrosina datus elektroniski, viena pasvaldiba noradija citu datu ieguves
veidu. Visas aptaujatas pasvaldibas, iznemot vienu, apkopo ikmeénesa datus, kamér viena
pasvaldiba apkopo datus reizi gada.

Jautajot par to, kadi ir galvenie izaicindjumi saistiba ar energijas patérina datu apkopo$anu,
galvenokart atbildes saistijas ar cilvékfaktora klidam un procediiru trikumu. Piemé&ram, ka dati
tiek nolasiti vai iesniegti kliidaini, skaititaju nolasiSana netiek veikta konkréta datuma, vai par
to aizmirst, vai nav izstradata procediira par atbildibu parpemsanu, darbinieku slimibas
gadijumos u.tml.

IERP ievieSana

Lai novertetu, ko pasvaldibas ir gatavas apnemties, lai IERP tiktu ieviesti un izvirzitie mérki
sasniegti, tika jautats par ieplanotajiem cilvékresursiem un finansu resursiem IERP ievieSanai.
Novertgjums apkopots 3.2. tabula.

Visas pasvaldibas, iznemot D pasvaldibu, ir oficiali iec€lusas atbildigo departamentu vai
personu par IERP ievieSanu, taCu atbildiga ienemama amata limenis butiski atSkiras katra
pasvaldiba. Kamér lielaka dala pasvaldibu atbildibu par IERP ievieSanu ir uzticgjusas
departamentam vai iestadei kopuma, vai tas vaditajam, divas pasvaldibas paSvaldibas vaditajs
ir noradits ka atbildigais, viena energoparvaldnieks un viena IERP darba grupa. Pasvaldibas,
kur par plana ievieSanu atbild paSvaldibas vaditajs, iesp&ams, norada uz atbildigo trikumu
ikdienas ricibu veikSanai un plana uzraudzibai.

No piecam pasvaldibam, kuras atbild&ja par atbildigo personu skaitu, kas nozimétas IERP
ievieSanai, viena pasvaldiba (G) ir pieSkirusi pienakumus desmit personam, pargjas cetras (A;
C; J; K) pasvaldibas ir norikota viena persona, ka arT tiek izmantotas dazas argjo specialistu
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atbalstitas aktivitates. Pasvaldibas noradija, ka ekspertu atbalsts izmantots IERP un

energoauditu izstradei, risinajumu meklesanai ku energoefektivitates paaugstinasanai u.c.

3.2. tabula

Atbildibu sadale un finans€jums IERP ievieSanai

Pasvaldiba Kura Vai jus, ladzu, Vai jis, ludzu, Kuru uzdevumu veik$anai
struktiirvieniba vai  varétu novértét  varétu novértet galvenokart ir iesaistiti
iestade ir atbildiga darbinieku to darbinieku aréejie specialisti un
par IERP ievieSanu  skaitu, Kkas ir darbaspéka pétniecibas iestades (ja
jusu pasvaldiba? atbildigi par izmaksu dalu, vispar)?

IERP ievieSsanu? Kuri ir atbildigi
par IERP
ievieSanu, ko
finanse no treso
personu
Iidzekliem?

A Liela Izpilddirektora 1 0% Parsvara attistibas

vietnieks (fpasumu departaments strada ar IERP
joma) jautajumiem. Dazu konkrétu
uzdevumu veikSanai tiek
noligti ar&jie konsultanti,
pieméram, universitate.

B Liela Dome, attistibas 0% Eksperti ir iesaistiti

departaments energoauditu veikSana,
energoparvaldibas sistémas
sertifikacija un planosanas
dokumentu izstrade.

C Vidgja Infrastruktiras 1 0% -

attistibas nodala

D Vidga -

E Maza Energoparvaldnieks - -

F  Maza Izpilddirektora 0% Valsts finanSu iestades

vietnieks (par “Altum” konsultacijas par
IpaSumiem un vidi) daudzdzivoklu maju
siltinaSanas projektiem.

G Maza Izpilddirektors 10 1-10 %

H Maza Saimnieciskas 11-25% Pasvaldiba ir partneris

darbibas projekta “Life Adaptate”,
departamenta kura laika planota SECAP
tehnisko projektu (ilgtspgjigas energetikas un
vaditajs klimata ricibas plana)
izstrade.
J  Maza Izpilddirektors 1 0% -
K Maza Attistibas planosanas 1 76-100 %
nodala

L Lot IERP darba grupa 0 % Argjie konsultanti ir

maza iesaistiti risinajumu

meklésana pasvaldibas eku
energoefektivitates
uzlabosanai, energoaudita
veikSanai un sakotngjas
situacijas izpétei.

No visam aptaujatajam paSvaldibam, tikai viena bija sp&jiga noradit IERP ievieSanai

paredzgta budzeta apjomu, citas sniedza tikai aptuvenu prognozi, ka ari, B pasvaldiba planots,
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ka vismaz 67 % no visa IERP paredzéta budzeta paredzets piesaistit, ka argjo finansgjumu no
ES fondiem, un tikai 9 % nodro$inat no pasvaldibas Iidzekliem. Citas pasvaldibas noradija, ka
ikgad&jais paSvaldibas budZets netiek veidots balstoties uz IERP planu, bet ka dala no
pasvaldibas attistibas plana. Ta ka dala aktivitaSu IERP un attistibas plana parklajas, tad no
budzeta planoSanas skatupunkta, IERP ievieSana dal&ji notick bez méerktiecigas ricibas plana
ievieSanas virziena. Kopuma visas pasvaldibas tiek planots, ka butiska dala no nepiecieSama
finans€juma lielaku energoefektivitates projektu realiz@Sanai tiks piesaistita ka ar&jais
finansgjums.

Desmit no 11 paSvaldibam ir izveidojusas darba grupu veltitu IERP uzraudzibai un
ievieSanai, tomér darba grupas tikSanas biezums ir vert€jams ka zems. Divas pasvaldibas (B un
G) darba grupa tiekas vienu reizi gada, pasvaldiba H tikSanas tiek organizgtas reizi ceturksni.
Citas paSvaldibas noradija, ka tikSanas nenotiek regulari, bet tiek organizétas péc
nepiecieSamibas. Pasvaldiba C nav izveidojusi IERP darba grupu, tacu ir izveidotas divas citas
darba grupas: viena, kas fokusgjas uz energoefektivitates pasakumu ievieSana daudzdzivoklu
€kas, un otra, kas strada klimata un energgtikas joma.

Liela Liela Vidga Vidgja Maza Maza Maza Maza Maza Maza Loti
maza

A B C D E F G H J K L

Nl

Vertéjums

S = N Wk WU

3.1. att. Pa§valdibu vértéjums par politisko atbalstu pasakumu ievieSanai vides un energétikas
jomas vertgjot no 1 (zems) Iidz 10 (augsts).

Pasvaldibam tika ltigts novertet art politiska atbalsta Iimeni skala no 1 1idz 10. Ka redzams
3.1. attela, politiskais atbalsts pasvaldibas tiek vértéts no 5 (viduvéjs), lidz 10 (augsts). Sads
rezultats varétu bt saistitas ar IERP TstenoSanai pieskirto budzetu, tacu ne tikai. Pasvaldiba F
noradija, ka klimata un energoefektivitates aktivitates ir integrétas ikdienas darbibas un netiek
izceltas vai analiz€tas atseviski, kas trauce izvertet, vai augsts politiskais atbalsts tiek pamatots
ar atbilsto§am praktiskam darbibam. Pieméram, pasvaldiba B politisko atbalstu noveértéja ar 5,
tadu bija vieniga, kas sp&ja sniegt informaciju par IERP aktivitatém paredzéto budzetu. Si
pasvaldiba ari noradija, ka paSvaldibai vajadzétu novirzit vairak atbildigo darbinieku
energoparvaldibas sisteémas ievieSanai, ka arT vairak investet risinajumos datu ieguvei,
apkoposanai un analizei, ka ari veltit vairak uzmanibas izglitojosam kampanam. Ari pagvaldiba
A noradija, ka viens atbildigais cilvéks nav pietickoSs resurss energétikas sektora parvaldiSanai
pasvaldiba. Pasvaldiba G, H, J noradija, ka investiciju apjoms, kas tiek ieguldits energgtikas
sektora, nav pietiekoss, ka arT pasvaldibu iesp&jas aiznemties ilgtermina ir ierobeZotas, kas
apgrutina pasvaldibam veikt lielakus investiciju projektus. Savukart pasvaldibas D un L
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noradija uz komunikacijas problémam starp dazadiem paSvaldibas departamentiem un

iestadém, un izpratnes trikumu paSvaldibas darbinieku vidi par energgtikas un klimata

meérkiem.
3.3. tabula
Galvenas aktivitates, kas ieklautas 11 paSvaldibu IERP
Pasvaldiba  Pasakums A Pasakums B Pasakums C
A Liela Izveidot datu tieSsaistes Renovacijas projekti visam Konkrétu eku renovacijas
parvaldibas un uzraudzibas skolam. Dazas skolas tas projekti
sistemu ietver energoefektivitates
pasakumus — automatisko
vadibu vai radiatorus, jaunus
ventilacijas risindjumus
B Liela Energoefektivitates pasakumi ~ Tramvaju infrastruktiiras Paplasinat publisko
ekam, ko finansé ERAF modernizacija apgaismojumu un atjaunot
€s08%0, ko finansé no
pasvaldibas budzeta
C Vidgja Paaugstinat sabiedrisko €ku Buvét katlumaju, kas Energoefektivitates
energoefektivitati darbinama ar skeldu. pasakumi daudzdzivoklu
majas. (SIA “Labs nams”
izveidota procesa atbalstam)
D Vidgja Notiek pirmsskolas izglitibas Transporta nozare — 2016. Apkures un tdensvada
iestades “Pasacina” gada nopirkti 2 elektromobili  izblive divam ielam, jaunu
renovacija, pabeigta “Pepija” siltumvadu izbtive trTs jaunu
ielu pieslégsanai esosajam
centraliz&tas siltumapgades
tiklam
E Maza - - -
F  Maza Novadu energoefektivitates Energoefektivu prasibu Pamatskolas
projekts Jaunpils (kultiiras izstrade jaunu energoefektivitates projekts
mantojums) un kultliras centra  transportlidzeklu iepirkumam  (projekts pabeigts 2017.
energoefektivitates projekts, gada)
ko finans€ no treso personu
finansgjuma
G Maza Ieviest energoefektivitates
ligumu principus (EPC),
renovacijas projektiem
H Maza Apkopot un analizet energijas  Aizstat esoSo pasvaldibas Nomainiet ielu
datus autoparku ar jauniem, apgaismojumu pret
energoefektivakiem efektivaku
transportlidzekliem
J Maza Pasvaldibas eku renovacijaun  Dal&ji, nomainit gaismeklus 2 elektromobilu sagade
siltinasana uz LED
K Maza Izstradats energétikas ricibas Izveidota energoparvaldibas
plans 2018. —2025. gadam. sistémas darba grupa
L  Loti - — -
maza

Galvenas aktivitates, kas ieklautas paSvaldibu IERP, ir galvenokart pasvaldibas &ku

atjaunoSanas projekti un publiska apgaismojuma moderniz€Sana, kas norada, ka pasvaldibas

pamata fokus€jas uz paSvaldibas infrastruktiru, par kuru tam ir tieSa kontrole. Vairakas

pasvaldibas (A, H, K) arT norada, ka tikai sak vakt datus un analiz&t tos, lai sp&tu pienemt

kvalitativakus Iémumus nakotné. Savukart pasvaldibas J, B, un D ir vienigas, kas norada, ka

plano veikt pasakumus transporta sektora. Lai gan pasvaldibas parsvara norada pasakumus, kas
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saistiti ar paSvaldibas infrastruktiiru, tiek ari noradits uz biitisku finanS§u resursu trokumu
pasvaldibas. Papildus pasvaldiba D identific€ja risku — zemas kvalitates energoauditi un zemas
kvalitates €ku siltinaSanas projekti, kas noved pie zemakiem energijas un finanSu
ietaupTjumiem, ka sakotngji iecer&ts. Ar1 citi petnieki jau ir identificgjusi, ka zemas kvalitates
biivdarbi noved pie zemakas uzticibas €ku atjaunoSanas projektiem un energoefektivitates
pasakumiem kopuma [129].

Uzraudziba un energoparvaldibas sistema

Uzraudziba ir loti butiska dala no jebkura procesa. Tomeér divas pasSvaldibas C un L,
atbildgja, ka neveic IERP pasakumu ievieSanas uzraudzibu vai efektivitates novertejumu.
Pasvaldibas B, E, H, K un D tikai uzrauga IERP ievieSanu, bet gan ievieSanu, gan ievieSanas
efektivitati uzrauga pasvaldibas A, F, G un J.

No 11 pasvaldibam tikai 3 nav nekadas pieredzes saistiba ar energoparvaldibas sisteémas
principiem un ievieSanu. Gan lielas, gan mazas pasvaldibas bija ar domes lémumu
apstiprinajusas planu ieviest EPS un pienémusas darba energoparvaldnieku, no kuram sesas
pasvaldibas tika izstradata energoparvaldibas rokasgramata un piecas (A, B, F, G, H) ir ieviesta
energoparvaldibas sisttma. A un B pasvaldibas EPS ievieSanu pieprasa normativo aktu
prasibas. Dalai pasvaldibu 2019. gada bija prasiba ieviest energoparvaldibas sistému, bez
prasibas sistému sertificet, $is prasibas attiecas uz pasvaldibam ar iedzivotaju skaitu virs 10000
un teritorijas attistibas indeksu virs 0,5. Par&jam pasvaldibam EPS ievieSana bija brivpratiga.

Energoparvaldibas sist€mas robezas, piecas pasvaldibas, kuras ir ieviests EPS, ir atkirigas,
bet visas paSvaldibas, kur ir EPS, ir organiz&usas informativas kampanas par
energoparvaldibas aktivitasu ievieSanu un visas veic CO2 emisiju monitoringu.

3.2. Klimata komponentes integréSana pasvaldibu energétikas planos
se§as pasvaldibas Eiropa

Sesas pasvaldibas tika izstradati Ilgtsp&jigas energétikas un klimata ricibas plani (IEKRP)
un stenotas demonstr&josas pielagoSanas aktivitates ar meérki demonstrét pielagosanas klimata
parmainam pasakumus un iespgjas virzities klimatnoturibas virziena. Demonstracijas projekti
ietveéra arl monitoringa veiks$anu, tacu, ta ka 1idz §is publikacijas bridim visi mérijjumi nebija
pabeigti, pielagosanas pasakumu rezultati ir izskaidroti tikai indikativi.

Lai efektivi stradatu ar IEKRP izstradi, visas pasvaldibas izveidoja IEKRP izstrades darba
grupu, kura tika ieklauti paSvaldibas darbinieki, kuru atbildibas sféra ietilpst kada no plana
jomam. IEKRP paplasinataja darba grupa tika ieklautas ar1 ieinteresétas puses no publiska un
privata sektora, un visas pasvaldibas tika organizetas 2 — 3 ieinteres€to pusu sanaksmes, lai
iesaistTtu procesa ieinteresétas puses.

Kopuma IEKRP izstrades gaita 6 paSvaldibas tika iesaistitas 385 organizacijas un personas
(Aguilas 61, Alfandega da Fe 44, Kartahena 69, Lorka 45, Mertola 70, Smiltene 96). Iesaistito
pusu sanaksmes piedalijas parstavji no §adam sabiedribas grupam un organizacijam:

— uzp@meju un nozaru asociacijas;
— organizacijas, kas iesaistitas seku mazinaSanas un/vai pielagosanas risinajumu
izp&te€ un izstradg,
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— izglitibas iestades;

— finan$u un apdrosinasanas nozares;

— zemes Tpasnieki un apsaimniekotaji;

— nevalstiskas organizacijas, kas iesaistitas vides un socialo mérku veicinasana;

— institiicijas, kas sniedz tehnisko atbalstu gan valdibai, gan nozarei (piemé&ram,
universitates, petniecibas iestades, ideju laboratorijas un konsultanti);

— atkritumu un tGdens apgades uznémumi;

— civila aizsardziba, policija, ugunsdzesgji un citi dienesti;

— lauksaimniecibas un mezsaimniecibas nozares;

— veselibas nozares parstavji;

— tlrisma nozares parstavji;

— iedzivotaji.

Ta ka process tika organizéts 3 dalas, ne visos seminaros piedalfjas vienas un tas pasas
personas, kas deva iesp&ju iesaistit plasaku cilveku loku, bet arT radija izaicinajumu iesaistit
jaunpienacgjus procesa, kas jau bija sacies. Tika noverots zinams klimata parmainu noliegums,
tatu kopuma dalibnieku attieksme bija pozitivaka, un tika atzita ilgtsp€jigas pielagoSanas
nepiecieSsamiba. Ta ka sanaksm@s piedalijas dazadas ieinteresétas puses, pieméram,
sabiedriskas organizacijas, kas nav tieSi saistitas ar pasvaldibam, nepiecieSamiba péc
pielagoSanas tika izcelta arT no vinu puses. Sanaksmju laika daZzas ieinteresétas personas arl
sniedza prezentaciju par klimata parmainu ietekmi vinu parstavétajas nozar€s. Piemé&ram,
Latvija akciju sabiedribas “Latvijas Valsts mezi” parstavis iepazistinaja ar meza ugunsgreku
statistiku ped&ja desmitgadg, bet vietgjas pasvaldibas policijas parstavji — ar civilas aizsardzibas
principiem. ST informacija sniedza pasvaldibai vértigu informaciju lémumu pienemsanai
turpmakaja IEKRP procesa. Tada veida sabiedribai tika paradits, ka paSvaldiba atzist klimatu
parmainas par bitisku, ka arT §adas sanaksmes dod iespgju arT aktiviem iedzivotajiem izteikt
savas vajadzibas un gaidas.

Katra paSvaldiba IEKRP izstrades procesa Tstenoja ari demonstracijas projektu, lai
akcentetu pielagosanas nepiecieSamibu un paraditu pieméru, ka to var darit. Pasvaldibas
Spanija vairak adresgja karstuma un tidens trikuma ietekmi, veidojot no€nojumu, apzalumojot
jaunas teritorijas, veidojot dabigu no€nojumu un atkartoti izmantojot attiritus notekiidenus
apudenosana. Ari Portugales pasvaldibas adresgja karstuma risku, veidojot no€nojumu, ka ari
ugunsgréku risku, ierikojot Tdens rezervuaru. Pasvaldiba Latvija veica ezera tiriSanu,
padzilinasanu un sliizu rekonstrukciju, lai mazinatu eitrofikaciju ezera un pliidu risku pilsétas
centra.

Pagvaldibas veikto aptauju rezultati par pilotprojektiem (Lorka 51, Aguilas 62, Kartahena
29, Smiltene 36 respondenti) liecina, ka kopuma se$as pasvaldibas iedzivotaji ir informéti par
klimata parmainu problémam, vairak neka 80 % respondentu uzskata, ka klimata parmainas ir
nozimigs jautajums, un vairak neka 90 % aptaujato uzskata, ka paSvaldibam biitu jaiesaistas
klimata parmainu mazinasana.

Aptaujas rezultati par katru izmé&ginajuma projektu atSkiras. Smiltenes un Lorkas
pasvaldibas lielaka dala aptaujato, ap 90 %, uzskata, ka projekts ir uzlabojis vietgjo pilsétvidi,
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bet Aguilas — 65 % un Lorka tikai 35 %. Apméram 65 % Lorka, 70 % Aguilas un 55 % Smilteng
doma, ka §1s darbibas samazina viet§jos klimata riskus, savukart Kartahena aptuveni 33 %
doma, ka riski ir samazinati.

Daudzkritériju analizes pielietosana

Viens no procesa identificEtajiem izaicinagjumiem bija IEKRP izstrades procesa
organizacija paSvaldibas iekSieng. Pasvaldibai bija nepiecieSams savakt dazadus izejas datus un
veikt klimata risku, un ievainojamibu novertgjumu, tacu 1 aktivitate gandriz visas pasvaldibas
prasija vairak laika ka planots. Ta rezultata projekta ietvaros tika nodroSinats plasakas atbalsts
pasvaldibam, lai nodroS§inatu planu izstradi. Kad pasvaldibas strada ar IEKRP izstradi pirmo
reizi, pieredzes un zinasSanu trikums ir biitiska barjera, tostarp mazinot personala un vadibas
motivaciju pie plana stradat.

Galvenie klimata riski, kas ietekm€ un apdraud novadu iedzivotajus un attistibas potencialu
ir apkopoti 3.4. tabula. Katras pasvaldibas atlasitie riski ir saistiti ar pasvaldibas geografisko
novietojumu, vietgjo klimatu, ka arT socialajiem, ekonomiskajiem un politiskajiem aspektiem.

3.4. tabula

Galvenie klimata riski, ietekmétie sektori un klimata ietekme 6 pasvaldibas

Pasvaldiba  Galvenie klimata Ietekmetie Gaidamas ietekmes
riski sektori
Smiltene Ekstréms karstums ~ Ekas Pieprasijums péc €ku dzeséSanas vasara. Energoapgades
Ekstrémi nokrisni Vide un tiklu un infrastruktiiras bojajumi.
Sausums biologiska Kaiteklu limena paaugstinasanas, kukainu invazija,
daudzveidiba  biologiskas daudzveidibas samazina$anas, eitrofikacija.
Energétika
Mertola Ekstréms karstums ~ Ttrisms Negativa ietekme uz tlirismu, jo gaisa temperatiira klust
Sausums Sabiedribas nepanesami augsta. Meza ugunsgreki palielina risku
Mezu ugunsgreki veseliba veselibai un palielina spiedienu uz civilas aizsardzibas
Biologiska dienestiem.
daudzveidiba
Alfandega  Ekstréms karstums  Turisms Sagaidama sausuma indeksa pasliktinasanas apgabalos,
da Fe Sausums Sabiedribas kas ir paklauti partuksne$o$anai, noved pie biologiskas
Mezu ugunsgréku veseliba daudzveidibas samazinasanas un ekosist€ému izmainam.
risks Biologiska Meza ugunsgréku risks palielina risku veselibai.

daudzveidiba ~ Temperatiiras izmainas ietekm@s ziemas un vasaras
trisma Tpasibas.

Kartahena ~ Ekstréms karstums ~ Teritorijas Slikta teritorijas izmanto$anas planos$ana veicina siltuma
Sausums planosana salas efektu. Arkartgjais karstums negativi ietekmé ne
Vétras Sabiedribas tikai iedzivotaju veselibu, bet arT palielina pieprasijumu
veseliba péc dzesesanas energijas.
Energgtika
Aguilas Ekstréms karstums ~ Tirisms Ilgi sausuma un karstuma vilni izraisis tira tdens
Sausums Udensapgade  trikumu. Pieprastjums péc energijas palielinasies,
Juras Iimena Energgtika nemot vera nepiecieSamibu péc lielakas dzeseSanas
celSanas jaudas, un arkartgjs karstums vasaras sezona samazina
tirisma aktivitates.
Lorka Ekstréms karstums ~ Udensapgade  Arkartgjais karstums un sausums veicina
Sausums Sabiedribas partuksne$os$anos un biologiskas daudzveidibas
Zemes nogruvumi  veseliba samazinasanos. Karstuma vilni rada spiedienu uz
Energétika veselibas nozari un palielina pieprasijumu péc

dzeseSanas energijas.
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Lai adresétu identificétos klimata riskus, IEKRP tika ieklauti pasakumu, lai pielagotos

klimata parmainam. Iesaistito pusu sanaksmju laika tika identificeti daudz dazadi pasakumi un

tika pielietota daudzkriteriju analizes metode, lai izvEletos lietderigakos un realistiskakos

pasakumus. Spanijas un Portugales paSvaldibas izmantoja 9 krit€rijus, kamér pasvaldiba no

Latvijas izmantoja vienkarSotu 5 krit€riju analizi, kuras ietvaros katrs pasakums tika vertets pec

ta — efektivitates, steidzamibas, sinergijas, finansialiem aspektiem, un legitimitates. Sie pieci

kriteriji tika noformul&ti pasSvaldibas darbiniekiem saprotama formata, liekot darba grupas

dalibniekiem atbildet uz $adiem jautajumiem par katru pasakumu:

efektivitate — Vai vides un socialie ieguvumi atsvers finansu un vides zaudgjumus;

steidzamiba — Cik steidzama ir pasakuma ievieSana? Steidzami pasakumi, ir tadi,
kurus neievieSot jau tuvakajos gados ir paredzami vides un/vai finansu zaud&jumi;

praktiskums (sinergija) — vai pasakuma ievieSanu ir iespgjams integrét pasvaldibas
ikdienas darba, esoSaja budzeta un planotajas aktivitates. Griuti integréjami
pasakumi ir tadi, kuru ievieSana prasitu veikt izmainas esoSajas pasvaldibas
struktliras, pieméram, jaunas nodalas vai jaunu amatu izveide u.c.;

finansialie aspekti — vai pasakuma ievieSana ir finansiali ietilpiga, vai biitu
nepiecieSams mekl&t papildu finans€jumu;

ilgtsp&ja (legitimitate) — vai pasakums ir ilgtsp&jigs, un saskana ar novada vides,
socialo un attistibas politiku.

Smiltenes pasvaldibas gadijuma tika izvel&ts kriterijiem atSkirigus svarus nepieskir, lai

vienkarSotu metodes pielietoSanu. Tomgr, izvertét faktoru nozimigumu un pieskirt

atSkirigu svaru katram Kkriterijam ir v€lams, lai iegiitu objektivaku rezultatu. Ta pat ir

rekomend@jams daudzkriteriju analizes anketu veidot pec iespgjas vienkarsi aizpildamu

un ligt aizpildit dazadu paSvaldibas institliciju parstavjiem, lai mazinatu viedoklu

neobjektivitati. Piemers daudzkriteriju analizes pielietoSanai Smiltenes pasvaldibas dots
3.5. tabula.
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3.5.

Piemérs daudzkritériju analizes pielietoSanai Smiltenes pasvaldiba

tabula

E i § B 2% % E
3 = ] = s 2 5 E}
& £ 2 @ £ = @
= ) =
L Dagdzdzivoklu _ék_u iek§pagalmu_ sakf'ut_oéana, 23 2 19 14 19 96
atbilstosi operativa transporta vajadzibam.
2. Abula ezeru kaskades aizaugSanas mazinasana. 23 19 18 12 19 91
Nodrosinat, ka, izstradajot pilsétu teritorialos planus
3. tiek nemti véra klimatnoturigas attistibas aspekti. 22 14 19 17 19 2!
4 Informflvtivas kampanas par ugunsdrosibu, kiilas 24 20 16 1 19 90
dedzinasanu u.c.
5. Invazivo augu sugu apkaroSana (latvani). 22 19 16 13 19 89
6.  Sabiedribas izglitosana veselibas joma. 23 16 19 11 19 88
7.  Publisko peldvietu un to piekluves sakartosana. 22 18 19 10 19 88
Attistot vai regener€jot urbanas teritorijas, paredzget
8. unTstenot zalas infrastruktiiras risinajumus, kas 22 14 18 14 19 87
sekme pielagosanos klimata parmainam.
Identificet jutigakas valsts un pasvaldibu ekas, kam
9.  butu nepieciesama pielagosana klimata parmainam 22 16 18 12 19 87
un to saistitajiem riskiem.
10. Melioracijas buvju sakartosana. 22 17 16 12 19 86
1. ?nfrastrul(vtﬁras, kas atrodas applustosas teritorijas, 20 16 17 15 17 35
identificeéSana.
12. Dai.éc_hv1 ar kljmata ;_m@dibﬁm _s?isﬁtu rislflvl 1 15 17 14 18 85
apzinasana, informacijas uzkrasana, kartéana.
Bezmaksas dzerama tidens pieejamibas
13.  nodrosinasana sabiedriskas vietas, kur pulcgjas 19 16 17 14 18 84
daudz iedzivotaju un taristu.
14, Viet{:jo_ uzr,lé_mlimu _izglitoéana par klimata riskiem 21 15 18 13 17 34
un ka tiem pielagoties.
15.  Nog@nojuma uzlaboSana Smiltenes pilséta. 20 14 17 14 18 83
Infrastrukttiras uzlaboSana pasvaldibas mezu
16. 1pasumos (celu infrastruktira, stigas, ugunsdzesibas 21 16 16 11 17 81
diki u.t.t.).
17. Kanalizacijas sist€mas uzlabosana. 19 15 17 13 16 80
18.  Apzinat lietus Gidens sist€émas vajas vietas. 19 12 17 18 14 80
Veicinat valsts nozimes kultiiras piemineklu un
19. dabas piemineklu pielagosanu klimata parmainu 17 10 12 14 13 66
ietekmém.
20. Agrinas bridinasanas sistémas izstrade. 17 13 13 5 15 63

Alfandega da Fe 65 un Smiltene 20 pasakumus.
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Rezultata savos planos Lorka ieklava 29 pasakumus, Aguilas 20, Kartahena 23, Mertola 95,
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3.2. att. Pasvaldibu IEKRP ieklauto pasakumu sadalijums pa jomam.

Ka redzams 3.2. attéla, katras paSvaldibas fokuss atskiras. Lielaka dala pasakumu ir merketi
uz vides un biologiskas daudzveidibas uzlabo$anu, tGdensapgadi un &ku sektoru. Visas
pasvaldibas ir ieklavuSas pasakumus zili zalas infrastruktiiras attistiSanai, kas norada uz vélmi
attistit ilgtsp&jigu pilsetvidi savas pasvaldibas. Lai gan pasakumi ir pakartoti katras pasvaldibas
individualajam vajadzibam, tomér to mérki un saturs biezi ir 1idzigi. Pieméram, vides un
biologiskas daudzveidibas veicinasanai pasvaldibas plano Tstenot dabigo teritoriju un dzivotnu
saglabaSanu un atjaunoSanu teritorijas ar augstu dabas veértibu (Alfandega da Fe, Mertola,
Kartahena), zalo teritoriju Tpatsvara palielinaSana pilsétvide (visas paSvaldibas) un citi
pasakumi. Pasakumi tidensapgades sektora ieklauj attirito notekiidenu vai lietusiidenu atkartotu
lietoSanu, dzerama tdens patérina mazinaSana, tUdensapgades un kanalizacijas sisteémas
uzlaboSana kopuma u.c. Kategorija “citi” tika ieklauti dazadi izglitojosie un informativie
pasakumi, politikas uzlabojumi, sist€miskas pieejas ieviesana u.c.

3.3. Energoparvaldibas sistémas ievieSana Daugavpils pilséta

Daugavpils ir otra lielaka pilséta Latvija, kura dzivo 80627 iedzivotaju (saskana ar Centralas
statistikas parvaldes datiem [130]). Pasvaldibas struktiiras ir nodarbinati ap 5910 cilvekiem.
Kopuma 2015. gada pa$valdibas publisko &ku kopgjais siltumenergijas patérins bija aptuveni
48 GWh, vidgjais ipatngjais siltumenergijas patérind bija 185 kWh/m? gada. Kopgjais
elektroenergijas patérin$ publiskajas €kas bija ap 17 GWh, elektribas patérin$ ielu
apgaismojuma ~5.6 GWh, un energijas patérin$ sabiedriskaja transporta bija ap 13GWh
(autobusi, miniautobusi, tramvaji). 2016. gada pasSvaldiba parakstija M&ru paktu.
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Daugavpils paSvaldiba izstradaja Ilgtspgjigas energétikas ricibas planu (IERP) 2015. un
2016. gada laika, un paral€li tam ieviesa energoparvaldibas sistemu (EPS). Pasvaldiba
izstradaja energoparvaldibas sist€mas rokasgramatu, kura tika nodefingtas energoparvaldibas
sist€mas robezas, sist€mas ieviesSanas, uzturéSanas un uzraudzisanas procediras. Savukart [IERP
nosaka klimata parmainu mazinaSanas mérkus un pasakumus pasvaldibas teritorija. Abi
dokumenti tik apstiprinati pils€tas domes séde un 2016. gada beigas pasvaldiba sanéma ar1 ISO
50001:2012 sertifikatu.

Energoparvaldibas sisteémas ievieSanas process tika analizets to sadalot 4 fazes:

1. posms: pasvaldibas motivacija attistit EPS (un IERP);

2. posms: EPS (un IERP) robezu un mérku noteiksana;

3. posms: EPS ievieSanas procesa uzsakSana un organizéSana;

4. posms: uzraudzibas un ievieSanas procesa novertgjums, tostarp komunikacija starp
departamentiem un citam ieinteresétajam personam istenosanas laika.

1. posms: pasvaldibas motivacija izveidot EPS (un IERP)

No 2010. lidz 2014. gadam Daugavpils pilséta tika atjaunotas vairakas publiskas ekas,
galvenokart izglitibas iestades. Liela dala So eku p&c atjaunosanas pabeigsanas, netika sasniegti
gaidities energijas ietaupijumi, kas ari radija apzinu, ka energoefektivitates jautajumi ir jaadresé
plasak. Ka galvenie izaicinajumi, kas motivgja rikoties tika identificeti $adi:

— dati par energijas patérinu nav, vai netiek apkopoti un analizgti;

— neviens pa$valdibas darbinieks nav noziméts, ka atbildigais energijas pat€rina
uzraudziba, nav energoparvaldnieka;

— energoefektivitates pasakumi tika izveleti, balstoties uz pieejamo argjo finansgjumu,
un bija projekta tipa pasakumi, kur pasakums tiek Istenots, bet pec tam neseko
talakas un sistematiskas ricibas, ka arT nebija skaidras metodikas, ka izveleties ekas
atjaunoSanas projektiem;

— datu apkopos$ana bija haotiska, necaurspidiga, kas apgritina energijas patérina datu
un izmaksu apkopoSanu un analizi.

Sie novérojumi lava saprast, ka energoparvaldibas sistéma lautu sistematiski pienemt datos
balstitus [émumus, kas lautu gan ietaupit energiju, gan pasvaldibas resursus.

Kopuma IERP izstrades un EPS izstrades un ievie$anas process aiznéma aptuveni vienu
gadu un galvenie ievieSanas procesa posmi ir atspoguloti 3.3. att€la. Daugavpils pasvaldiba
san@ma nozimigu atbalstu no specialistiem visa procesa laika, ka arT uzsakot EPS ievieSanu
speka stajas Energoefektivitates likums, kura tika noteikta prasiba 9 lielakajam pilsétam ieviest
un sertificét energoparvaldibas sisteému, tostarp, prasiba attiecas uz Daugavpils pilsétu, kas lava
procesu virzit atrak.

2016 Marts Septembris Novembris Decembris 2017

3.3. att. Galvenie EPS ievieSanas soli [131].
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2. posms: EPS (un IERP) robeZu un mérku noteiksana

Daugavpils pilsétas IERP galvenokart tika fokuséts uz centraliz€to siltumapgadi,
energoefektivitati €kas, ielu apgaismojuma un publiskaja transporta. Energoefektivitate
privataja sektora tika skarta virspusgji un planoti tikai informativi pasakumi, bez ambicioziem
mérkiem sasniegt lielus ietaupijumus.

Savukart EPS sakotngji tika veidots visaptveross, ieklaujot taja 100 pa$valdibas &kas,
publisko ielu apgaismojumu, kas kopuma ieklava 9183 gaismeklus un 351km ielu
apgaismojuma posmu, ka arT publisko transportu ar 90 transporta vienibam, kas nodrosina 32
autobusu un 3 tramvaja marsrutus.

Energijas patérina sadalijums pa sektoriem ir dots 3.4. attéla. Lielakais energijas patérins ir
pa$valdibas €ku sektoram (49 % no kopgja pasvaldibas energijas patérins), 11 % sastada
elektroenergijas patérin§ pasvaldibas €kas, bet publiskais transports 28 % un 10 % tiek patéréti
publiskajam apgaismojumam [132].

Pasvaldibas transports
2%

Pubiskais transports

28 % Siltumenergijas patéring
pasvaldibas ekas
49 %
Publiskais
apgaismojums
10 %

Elektroenergijas paterins
pasvaldibas ekas
11 %

3.4. att. Energijas patérina sadalijums pa sektoriem Daugavpils pilséta 2015. gada [132].

IERP tiek noteikti vidgja un ilgtermina mérki, bet EPS merki tiek izvirziti viena gada
periodam, katru gadu. Daugavpils paSvaldiba IERP izvirzija merki samazinat CO; emisijas par
40 % lidz 2030. gadam, un EPS tika izvelets, ka viens no instrumentiem ka So mérki sasniegt.

Pirmaja EPS gada (2016. gads) pasvaldiba izvelgjas salidzinoSi viegli sasniedzamus
mérkus, t.i. ieviest un sertificét EPS sisteému, identificét 10 €kas ar lielako Tpatngjo energijas
patérinu un analiz&t patérina dinamiku un &kas lietotaju paradumus, kas var energijas patérinu
ietekmét. Papildus tika izvirziti merki ielu apgaismojuma un publiska transporta sektoriem.
Nemot véra, ka Siem sektoriem bija pieejami tikai dal&ji vesturiskie dati, ka viens no pirmajiem
pasakumiem tika noteikts ikme&nesa energijas patérina datu apkoposana un analize. Kvantitativi
merki energijas ietaupijumam un emisiju samazinasanai tika izvirziti, sakot no 2017. gada. Ta
pat neskatoties uz to, ka EPS ievieSana jau bija kluvusi par obligatu prasibu 9 pilsétam, EPS
robezu noteikSana tika saglabata, ka katras pasvaldibas brivpratiga izvéle. Daugavpils gadijuma
pasvaldiba uznémas risku, un jau sakotn&ji EPS ieklava lielako dalu pasvaldibas infrastruktiiras,
un sekojoSos gados paplasingja EPS robezas ieklaujot pargjas pasvaldibas €kas.
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3. posms: EPS ievieSanas procesa uzsaksana un organizésana

EPS planosanas un ievieSanas process pamata sastav no tris soliem — rokasgramatas un
procediiru izstrade, atbildigo norikoSana un apmacibu organiz€Sana iesaistitajiem darbiniekiem.
ISO 50001 standarta prasibas nenosaka rokagramatas izstradi, ka obligatu prasibu, tacu
pasvaldibas bieZi ir augsta darbinieku rotacija, vai darbinieku rotacijai netiek organizéta ta, lai
nezaud€tu butiskas zinaSanas un informaciju. Rokasgramatas izstrade $adas situacijas palidz
nodrosinat sistémas uzturéSanas péctecibu un nodrosina pareizu sist€mas darbibu ilgtermina.
P&c rokasgramatas izstrades pasvaldibas vadiba izdeva rikojumus par konkr&tu pienakumu
pieskirSanu atbildigajiem darbiniekiem, nosakot kur§, kad un ka nolasis skaitttaju radijumus un
iesniegs informaciju centralizeta sisttma datu analizei. Nosléguma tika noorganizeti vairaki
apmacibu seminari iesaistitajiem darbiniekiem par sistému kopuma, tas mérkiem un darbibu,
lai veidotu izpratni un motivaciju darboties.

4. posms: uzraudzibas un ievieSanas procesa noveértéjums, tostarp komunikacija starp
departamentiem un citam ieinteresétajam personam istenos$anas laika

Pirms EPS ievie$anas, energijas patérina dati Daugavpils pasvaldibas &kas tika apkopoti
tikai €kas ltmeni, galvenokart, norékinu un gramatvedibas nolukiem. Atbildiga persona
iesniedza energijas patérina radijumus energijas tirgotajam katru ménesi. Uz ta pamata tika
piestadits rékins par pateréto energiju un veikta apmaksa. Gada izmaksu budzetu katrai €kai
apstiprinaja pilsétas dome, balstoties uz iepriek$gja gada vid&jam izmaksam, bet energijas
izmaksas atseviski no kop&jam €kas izmaksam vertetas netika. Faktiski paSvaldibas €kas vai
pasvaldiba kopuma nebija atbildigas personas, kas vertétu energija patérina tendences
pasvaldibas objektos un visbiezak energijas patérina dati gada griezuma netika apkopoti vispar.
Energijas patérina datu un izmaksu plisma pirms EPS ievieSanas att€lota 3.5. attela.

Siltumenergijasdati Elektroenergijas dati Degvielas dati
[siltumenergijas [elektroenergijas {katras iestades
tirgotajs) tirgotajs) gramatvediba)
-~ 3
Rekins
Skaitigjudati

dome EUR

3.5. att. Energijas patérina datu parvaldibas sistéma Daugavpils pasvaldiba pirms EPS
ievieSanas.

Péc EPS ievieSanas informacijas aprite tika uzlabota un papildinata ta, lai dati tiktu savakti
centraliz€ti un regulari analizeti (skatit 3.6. att€lu). Balsoties uz apkopoto datu analizes
rezultatiem, tick nodro$inata atgriezeniska saite &ku atbildigajiem (ja datos paradas novirzes)
tiek izstradati ikgadgjie zinojumi par EPS un IERP ievieSanu, prezentéti darba grupai un lémum
pienémgjiem.
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Siltumenergijasdati
(Siltumenergijas
tirgotajs)

Elektroenergijas dati
(Elektroenergijas
tirgotajs)

Skaititsju radjumi

REkins

Energijasdat - qed
Paivaldibas P Monitoringa Energo- IEKRP darba
dome EUR platforma = parvaldnieks ZinoZna grupa

1 |

Apmacibas

3.6. att. Energijas patérina datu parvaldibas sistéma Daugavpils pasvaldiba péc EPS
ieviesanas.

Par IERP un EPS ievieSanu atbildigais departaments ir Daugavpils domes attistibas
departaments, ievieSanas procesa ir iesaistiti aptuveni 218 cilveki, visas personala izmaksas
sedz padvaldiba. Argjie eksperti tiek piesaistiti tikai specifisku uzdevumu veik3anai, kur
pasvaldibas darbiniekiem nav atbilsto$as kvalifikacijas, pieméram, energoaudits, ISO
sertifikacijas audits u.c. Daugavpils arT pienéma darba energoauditoru — personu, kas ir
atbildiga par EPS uzturé$anu, uzraudzibu, datu analizi, un ikgadgjo parskatu sagatavoSanu.

Vesturiskie dati tika apkopoti IERP izstrades laika, bet EPS ietvaros tika uzsakta pastaviga
un sistematiska datu vakSana. Datu vak$anai un apkoposSanai Daugavpils izmantoja tie$saistes
energijas monitoringa platformu, riku, kas paredzets vienkarSai datu vakSanai un analizei.
Atbildigajiem pasvaldibas darbiniekiem ir jaievada tieSsaiste savas €kas dati katru ménesi, un
riks automatiski aprékina datu novirzes un tendences. Energoparvaldnieks veic datu uzraudzibu
un atbilstosi rikojas, kad tiek konstatétas bitiskas izmainas datos. Nemot véra pasvaldibu
infrastruktiras apjomu, tie$i datu monitorings ir viens no sarezgitakajiem procesiem EPS
ietvaros [133], [134], tapec riks, kas atvieglo dalu darba ar datiem ir butisks veiksmiga EPS
ievieSanai.

Dati par katru €ku tiek apkopoti atseviski, cik iesp&jams, ja €kai nav atseviska skaititaja,
dati tiek vakti par vairakam &kam kopa. Apkopoti tiek elektroenergijas un siltumenergijas dati
ekas, kuri parsvara tiek ievaditi péc manualas skaititaja nolasi$anas. IkmeneSa ara gaisa
temperatiira, un energijas tarifu datus ievada energoparvladnieks. Ka galvenas problémas datu
vakSanas gaita identificetas, galvenokart, cilveciskas kliidas — tiek ievaditi kludaini dati, dati
netiek ievaditi, jo atbildigais darbinieks aizmirsa nolasit skaititaju vai nebija darba, un cita
atbildiga persona nebija noziméta u.tml. Identificgjot Sadas problémas, tika uzlabota datu
vakSanas procediira, katra atbildiga persona sanéma instrukciju, kura datuma, ka janolasa
skaititas, ka arT kurs ir atbildigas, kas aizstaj konkréto personu. Papildus tam tika identificeti art
citi izaicinajumi EPS uzturéSanas gaita, pieméram, zema darbinieku motivacija, kuri iesaistiti
EPS, zinaSanu un izpratnes trikums par energoefektivitates jautajumiem &kas, publiskaja
apgaismojuma un transporta joma, izpratnes trikums par datu vakSanas jégu un procesu. Lai
adres€tu $os izaicinajumus, tika organizéti vairaki apmacibu seminari, kur tik skaidroti Sie
jautajumi.

Velak, veicot ISO 50001 sertifikacijas auditu, 2019. gada tika identifictas vairakas
problémas. Galvenokart cilvékresursu triikuma dé] tika kavéta datu ievade sisteéma, datu analize
un zinojumu sagatavosana. Auditori rekomendgja arT pilnveidot procediiras, ka tiek apkopoti
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darbinieku — sistémas lietotaju, ieteikumi EPS uzlabosanai, ka art regulari atjaunot pasvaldibas
politiku un mérkus energoefektivitates joma. Audita rezultati arT paradija, ka EPS ievieSanas
raditajiem.

PaSvaldibas €ku energijas patérinu analize

Galvenais ISO 50001:2018 standarta mérkis ir sistematiskas pieejas ievieSana
organizacijas, lai nodro$inatu efektivu un racionalu energijas patérinu un resursu izlietojumu.
Lai izvertetu EPS rezultatus, tiek rekomend&ts noteikt jau sakotngji, kadi bus galvenie darbibas
raditaji jeb indikatori, pieméram, TIpatn§jais siltumenergijas pat€rin§ un Tpatngjais
elektroenergijas patérins, ka ar kur, iesp&jams, jaizmanto pret klimatu korigéti siltumenergijas
dati.

Nemot véra, ka Daugavpils pilsétas pasvaldiba vairak neka 120 pasvaldibas €kas ir ieklautas
EPS, Tpatngjie darbibas raditaji var nebiit pietickami lémumu pienemsanai. Lai noteiktu, kuras
€kas ir butiskakie energijas patérétaji ar lielako ietaupijuma potencialu, nepiecieSams veikt
raditaju salidzinasanu.

Metode, ka pasvaldiba var noteikt prioritaras &kas, kuras sasniedzami vislielakie
ietaupijumi, att€lota 3.7. un 3.8. att€la. Metodes pamata ir visu €ku iedaliSana 4 grupas péc
kopgja energijas patérina &ka un ipatngja energijas patérina (3aja analizg veikta siltumenergijas
datu analize). Grupu robezas tiek noteiktas, balstoties uz pasvaldibas izvirzitajiem merkiem un
esoso situaciju &kas, respektivi, rebezlinijas (sarkanas raustitas Iinijas 6. attela) tiek novilktas
tik tuvu kreisajam apak$€jam stirim, lai atlasttu tik €ku, cik nepiecieSams. Ta pat atlasi
iespejams veikt vairakas kartas, ja atsevisku €ku raditaji ir butiski atskirigi no pargjam ekam,
ierobezojot pietiekoSa skaita eku datu vizualu analizi.

Ekas, kas ieklautas 3. grupa prasa vismazak uzmanibas, jo gan kopgjais siltumenergijas
patérin$, gan Tpatngjais siltumenergijas pat€rin$ ir zemi, attiecigi potencials iegit lielu
ietauptjumu $ajas &kas ir viszemakais. Ari 4. grupas €kas var uzskatit par efektivam, jo
Tpatngjais siltumenergijas patérins ir zems, bet absolitais energijas paterins ir augsts, tapéc arl
mazs ietaupijums var dot nozimigu finansialu ietauptjumu. Saja grupa visbiezak icklausies ekas
ar lielu platibu. Tikmer 1. grupa ir €kas, kam ir neliels kopgjais energijas patérins, bet loti augsti
Ipatngjie energijas patérini, kas nozimé, ka €kas nav lielas tacu tas ir neefektivas, vai ar
specifisku energoietilpigu funkciju. Sajas &kas ir liels potencidls sasniegt labakus
energoefektivitates raditajus, tacu finansialais ietaupijums pasvaldiba kopuma var nebiit loti
liels. Vislielakais energoefektivitates un potencialais finansialais ietaupijums ir sagaidams 2.
grupas &kas, kur ir gan augsts ipatn€jais energijas patérin$, gan augsts kopgjais energijas
patérind. Sajas ekas, pat nelieli energijas patérina ietaupijumu var sniegt lielu finansu
ietaupfjumu. Tapéc tiesi 3. grupas €kas biitu uzskatamas, ka pirmas prioritates €kas, kuras
investét energoefektivitates pasakumos. Atkariba no atlases mérka un laika gaita no energijas
pat@rina izmainam, $adu datu apkopojumu var veikt atkartoti, noteikt jaunas grupu robezas un
atlasit jaunas prioritaras ekas.

Daugavpils gadijuma, 2015. gada 2. grupa bija 5 €kas. Veiksmigakais piemérs ir €ka nr. 5,
skolas &ka ar 5844 m? platibu, kura tika renovéta 2013. gada, bet sakotngji nesasniedza gaiditos
energoefektivitates raditajus. P&c apkures sist®mas iereguléSanas un automatiskas regulacijas
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ievieSanas, $aja eka tika sasniegti butiski augstaki energoefektivitates raditaji, parvietojot eku
uz 3. grupu. Energijas patérin$ $aja ¢ka samazinajas no 1273 MWh 2015. gada lidz 899 MWh
2019. gada attiecigi Tpatné&jais energijas patérin$ samazinajas no 218 kwh/m? gada lidz 154
kwh/m? gada. Eka nr. 1 &kas atjauno$ana uzsakta 2019. gada un ir sagaidams energijas patérina
samazinajums nakotng. Ekas nr. 2., 3., 4., energoefektivitates pasakumi nav uzsakti.

Tris ekas, kas klasificgjas 3. grupa 2015. gada, ir redzami uzlabojumi. Ekas nr. 6., un 7.,
tika veikta @ku atjaunoSana 2013.-2014. gada, bet nesasniedza planotos energoefektivitates
raditajus, tacu pec EPS ievieSanas situacija ir butiski uzlabojusies. Art 1. grupas €kas tika
atlasitas, ka prioritaras, nemot véra izteikti augstos Tpatngjos energijas patérinus. Ekas nr. 9. ir
publiska pirts, kura energoefektivitates pasakumi nav veikti, un €ka nr. 10 ar tika atjaunota
2013.-2014. gada nesasniedzot gaiditos energoefektivitate raditajus. Kopuma 10 atlasitajas
€kas energijas ietaupijums 2019. gada bija 11 %, salidzinajuma ar 2015. gada raditajiem.
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3.7. att. Siltumenergijas paterin$ 123 Daugavpils pilsétas pasvaldibas €kas 2015. gada.
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3.8. att. Siltumenergijas patérin$ 123 Daugavpils pilsétas pasvaldibas ekas 2019. gada.
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Saja analizé netika ieklauta viena &ka, kas ir icklauta EPS, pilsétas slimnica. Ekas siltuma
patérins bija 5240 MWh 2015. gada un 4288 MWh 2019. gada (klimata koriggti dati), Tpatngjais
siltumenergijas patéring 137,8 un 112,8 kwh/m? gada, tapéc o eku sikotngji identifice ka
prioritaru, bet, lai atlasitu citas &kas, So &ku no grafika izslédz, nemot veéra, ka metodes merkis
ir spet veikt vizualu datu analizi un ku atlasi.

P&c EPS ievieSanas 11dz 2019. gadam 9 €kas tika atjaunotas Daugavpils pilséta, galvenokart,
skolas un b&rnudarzi. Siltumenergijas patérina dati kas pirms un p&c atjaunosanas attéloti 3.9.
attela. Siltumenergijas patérin$ lielakaja dala €ku ir butiski samazingjies, sasniedzot kopuma
47,7 % ietaupijumu 2019. gada Sajas 9 €kas kopuma. Tomeér, tris €kas arT p&c atjaunoSanas
Tpatngjais siltumenergijas patéring saglabajas virs 150 kwh/m? gada, kas nozimg, ka energijas
ietaupijuma potencials ir v&l lielaks.
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3.9. att. Siltumenergijas patérins 9 pasvaldibas €kas, kuras atjaunotas laika no 2016. lidz
2018. gadam.
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3.10. att. Kopgjais energijas patérin§ 123 Daugavpils pasvaldibas €kas (2014 un 2015.

gada tikai dal&ji vesturiskie dati bija pieejami, tap&c faktiskais energijas patérins bija

augstaks).

erins

Ipatngjais energijas pat

Kops EPS ievieSanas 2016. gada, siltumenergijas patérin$ visas 123 &kas kopuma 2019.
gada bija samazinajies par 12 % jeb 5,2 GWh (dati ar klimata korekciju) (skatit 3.10. att€lu).
Elektroenergijas patérin$ 2019. gada bija par 8 % mazaks, ka 2016. gada. Janem véra, ka pilnigi
energijas pat€rina dati ir pieejami tikai no 2016. gada, kas izskaidro energijas patérina
pieaugumu no 2014. gada Iidz 2016. gadam, kad v&sturiskajos datos par 2014. un 2015. gadu

bija iztrikumi.

Energijas izmaksu ietaupijums un EPS ievieSanas izmaksas
Katru gadu Daugavpils pilsétas paSvaldiba teré aptuveni 5,5 lidz 6 miljonus EUR
siltumenergijas un elektroenergijas nodros§inasanai pasvaldibas €kas. P&c EPS ievieSanas un
energoefektivitates pasakumu veik$anas 2019. gada kopg&jas izmaksas par energiju samazinajas
par 8 %, salidzinot ar 2016. gadu. letaupijums tika sasniegts, neskatoties uz to, ka
elektroenergijas cena pieauga $o gadu laika.
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3.11. att. Kopgjas siltumenergijas un elektroenergijas izmaksas 123 Daugavpils pilsétas
pasvaldibas €kas.

Saskana ar energoparvaldnieka sniegto informaciju, EPS ievieSana Daugavpils pilsétas
pasvaldibai izmaksaja aptuveni 12 tiikst. EUR, un atmaksajas viena gada laika (skatit 3.11.
attelu).

3.4. Uzvedibas mainas pasakumu ietekme uz pasvaldibu
klimatneitralitates mérku sasniegSanu

Energijas patérina izmainas, energijas taupiSanas sacensibu laika

Energijas taupiSanas sacensibu rezultati tika noteikti tris Iimenos - €kas, pasvaldibas un
valstis. Rezultatu interpretacija galvenokart tika koncentréta uz procentualajam izmainam
salidzinajuma ar bazes limeni. Trijas valstis, kas piedalijas Compete4SECAP energijas
taupiSanas sacensibas, ieprick$gja sadala aprakstitie metodologijas punkti nevargja tikt pilniba
ieveéroti, un ticamu datu ieguve izradijas sarezgitaka, ka gaidits, tapec analizei tiek izmantoti
dati no 61 €kas Horvatija, Francija, Ungarija, Latvija un Spanija, kuras tika apkopoti ticami dati
un bija iesp&ams izmantot planoto metodologiju datu analizei. Siltumenergijas datu analizé
tiek izmantoti dati no 43 €kam, nemot véra, ka 18 €kas siltumenergija netiek patéréta.

3.6. tabula
Siltumenergijas patérina izmainas salidzinajuma ar bazes siltumenergijas patérinu
n Vidgjais Mediana Standartnovirze Max Min
43 -6,7% -4,5% 16,8% 23,6% -39,8%

Datu apstrade tika konstatts, ka vid&jais siltuma pat€rina samazinajums par 6,7 % atbilst
iepriek$gjo petijumu rezultatiem, tacu noverojama ar1 augsta standartnovirze 16,8 % apméra
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(skattt 3.6. tabulu). Datu kopas maksimala vertiba norada uz siltuma paterina pieaugumu par
23,6 %. Minimala vértiba norada uz siltuma patérina samazinasanos par 39,8 %. Sie raditaji ir
divreiz lielaki par maksimalo vertibu, kas tika identific€ta literatira par iesp&jamiem
ietauptjumiem, veicot uzvedibas mainas un citus nelielus pasakumus [80], attiecigi ta ir
ieverojami augstaka par vertibam, kas parasti atrodamas literatiira. Tacu So sacensibu ietvaros
tika identificéts gadijums, kad energotaupibas sacensibas deva impulsu pazeminat apkures
sisttmas uzstadito temperatiru par vairakiem gradiem péc Celsija skalas. Tas radija
ieverojamus ietaupljumus. Tap&c neviena no atlikusajam vertibam netiek atmesta ka netipiska
vertiba, kas dod 43 noveérojumus 3.6. tabula. Siltuma pat€rina izmainas, kas grupétas pa valstim,
paraditas 3.12. attela.

20% -

20% -

Izmainas siltumenergijas patérina, %

Horvatija Francija Ungérija Latwia
Valsts

3.12. att. Siltumenergijas patérina izmainas pa valstim.

3.12. att€ls parada, ka energijas taupiSanas sacensibu panakumi atSkiras starp valstim, kas
piedalas sacensibas. Redzams, ka pat viena valstl ir bijuSas ievérojamas atSkiribas
siltumenergijas pat€rina izmainu apjoma un virziena. Katra valsti ir €kas, kuras energijas
taupiSanas sacensibu gada ir noverots lielaks siltuma paterins, salidzinot ar bazes scenariju.
Francija vidgja vértiba norada uz siltumenergijas patérina picaugumu. Compete4SECAP
projekta partneri var€tu identificét iesp&amos iemeslus $im siltumenergijas patérina
pieaugumam. Sie iemesli svarstas no resursu trikuma, ko energokomandas izmantoja, lai
paaugstinatu informétibas Iimeni, 1idz energokomandas loceklu aizstaSanai sacensibu laika.
Tomér ar pieejamajiem datiem nevargja konkréti noteikt iemeslu katra individualaja gadfjuma.

Elektroenergijas patérina dati analiz&ti par 61 €ku, un rezultati apkopoti 3.7. tabula.
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3.7. tabula

Elektroenergijas patérina izmainas salidzinajuma ar bazes elektroenergijas patérinu

n Videjais Mediana Standartnovirze Max Min
61 -7,6% -7,5% 12,6% 23,9% -34,8%

Vidgji eku elektroenergijas patérin$ energotaupibas sacensibas tika samazinats par 7,6 %.
Standartnovirze ir zemaka neka siltuma pat@rina gadijuma, bet joprojam liela —12,6 %. Ar1 $aja
gadijuma izlases minimala vértiba (t. i., lielakais samazinajums) ir ievérojami lielaka neka
literattra [80] miné&ta vertiba. Tomér, tapat ka siltumenergijas patérina izmainu gadijuma,
neviens datu punkts netiek izslégts no izlases. 3.13. att€ls parada elektroenergijas patérina
izmainas, kas grupétas pa valstim.

20% - ‘ .

Izmainas elektroenergijas patérina

Horvatija Francija Ungarija Latvija Spanija
Valsts

3.13. att. Elektroenergijas patérina izmainas pa valstim.

Tapat ka siltuma pat€rina gadijuma, 3.13. att€ls ilustré, ka elektroenergijas patérina
izmainas energijas taupiSanas sacensibu gada ievérojami atikiras pat valstis. Cetras valstis
(Francija, Ungarija, Latvija un Spanija) vismaz viena &ka energijas taupiSanas sacensibu gada
panakts elektroenergijas patérina samazinajums par 20 % vai vairak. Tapat ka siltuma patérina
gadijuma, katra valsti bija €kas, kuras elektroenergijas patérins bija lielaks, salidzinot ar bazes
scenariju. lesp&jamie iemesli tam ir Iidzigi tiem, kas nosaukti siltuma patérina gadijuma.
Kopuma sasniegtie energijas ietaupijumi norada uz to, ka uzvedibas mainas pasakumiem ir
nozimiga loma virziba uz klimatneitralitati.

3.8. tabula noraditi energijas taupiSanas sacensibu rezultati absoliita izteiksmé, ka arT
energijas patérina izmainas (t. i., siltumenergija un elektroenergija kopa) katra no piecam
valstim. Janem vera, ka rezultati tabulas 3.5., 3.6.,un 3.12. un 3.13. attela tiek verteti eku liment,
bet energijas patérina izmainas 3.7. tabula tick novertétas valsts [imen.
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3.8. tabula
Energijas taupiSanas sacensibu rezultati pa valstim

Dsiltums Izmainas
Neto Neto kopéja

elektroenergijas siltumenergijas energijas

Valsts Nelekriba ietaupijums ietaupijums patérina
Horvatija 12 32,8 MWh 8 122,0 MWh -5,5%
Francija 12 220,3 MWh 11 122,0 MWh -7,4 %
Ungarija 10 131,5 MWh 10 260,2 MWh -9,9 %
Latvija 15 55,9 MWh 14 163,6 MWh -8,1 %
Spanija 12 194,2 MWh - - -6,8 %
Kopa 61 631,9 MWh 43 761,2 MWh -8,4 %

Energijas taupiSanas sacensibu dalibnieku aptaujas rezultati

Aptauju pec sacensibu beigam aizpildija 135 energokomandu dalibnieki, no kuriem viens
netika noradijis parstaveto eku, tapec analizg ieklautas 134 atbildes no 52 €kam (57 % no visam
ekam, kas piedalijas sacensibas). Rezultatu analizes ietvaros tika aprékinati 5 raditaji:

— augstakas vadibas atbalsts — lielaka dala aptaujato bija vienispratis, ka vinu vadiba
ir ieintereséti energijas taupiSanas sacensibas, motivéti to atbalstit un nodroSina
energokomandam nepiecieSamos resursus. Vert€juma vidg€jais aritméetiskais ir 3,7,
ta standartnovirze 0,8. Maksimala vértiba ir 5, minimala veértiba 1,7;

— interese — Lielaka dala aptaujato mingja, ka ievérojama dala koleégu bija ieintereséti
energijas taupiSanas sacensibu norisé. Intereses vertgjuma vid€jais aritmétiskais ir
3,3, ta standartnovirze 0,9. Maksimala vértiba ir 5 (t. i., viens energokomandas
dalibnieks 1&sa, ka 100 % vina kolégu bija loti ieintereséti), minimala veértiba ir 1,3;

— motivacija — ar1 $aja raditaja lielaka dala aptaujato domaja, ka liela dala vinu kolggu
ir diezgan motiveti atbalstit sacensibas. Motivacijas punktu vidgjais aritmétiskais ir
3,3 (s = 0,9, max = 5, min = 1,3). Nelielas atSkiribas starp intereSu un motivacijas
punktu skaitu var liecinat par to, ka respondentiem bija griiti noskirt interesi un
motivaciju,

— uzvedibas maina — aptaujas respondentu atbildes liecina, ka vinu kolégi mainija
savus energijas lietoSanas paradumus. Uzvedibas mainas vert§juma vidgjais
aritmétiskais ir 3,6 (s = 0,8, max =5, min = 1,55);

— sniegto materialu noderigums — $aja jautajuma tika veértéts, cik noderigi bija
materiali, kurus nodro§inaja projekts, So punktu skaitu varetu aprékinat tikai 51 ekai.
Kopuma respondenti uzskatija par noderigu Compete4SECAP komandas izplatito
materialu. Materialu noderiguma rezultata vid&jais aritmétiskais ir 3,7 (s = 0,7, max
=5, min = 2,1).

Spirmana ranga korelacijas koeficients tika aprékinats korelacijai starp elektroenergijas un
siltuma patérina izmainam un aptaujas raditajiem atsevisSki, un tad katra korelacija tika
parbaudita, lai noskaidrotu, vai ta bitiski atSkiras no nulles. Aprékinot korelacijas, ieprieks
izskaidroto iemeslu dél tika izmantoti dati tikai no piecam valsttim (Horvatijas, Francijas,
Ungarijas, Latvijas un Spanijas). Tika konstatts, ka visiem, iznemot vienu ranga korelacijas
koeficientu, ir paredzama zime. Korelacija starp elektroenergijas patérina izmainam un
materialu noderiguma raditaju ir negativa, bet loti vaja un butiski neatSkiras no nulles.
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Korelacijas starp pargjiem raditajiem un elektroenergijas patérina izmainam ir vajas vai
merenas, tacu bitiski atSkiras no nulles. Korelacijam starp siltuma pat€rina izmainam un punktu
skaitu ir gaidita zZime, tacu tas ir loti vajas vai vajas un bitiski neatSkiras no nulles. 3.9. tabula
ir paraditi analizes rezultati. Sos konstatgjumus var skaidrot ar t&zi, ka elektroenergijas patérina
izmainas spécigak izraisija lietotaju uzvedibas izmainas neka siltuma pat€rina izmainas. Tas
nozime, ka rezultati ir atbilstosi raditaji lietotaju uzvedibas izmainam.

3.9. tabula
Korelacijas analizes rezultati
Nelekriba Ps, elektriba Nsiltums Ps, siltums
Augstakas vadibas atbalsts 37 0,38 25 0,09
Interese 37 0,42 25 0,35
Motivacija 37 0,56 25 0,22
Uzvedibas maina 37 0,38 25 0,27
Sniegto materialu noderigums 37 0,01 25 0,22

3.5. COVID-19 ietekme uz energijas patérinu pasvaldibu ékas

Energijas patérina tendences pasvaldibu &kas ir loti atSkirigas, gan pasvaldibu starpa, gan
atkariba no dazadiem ¢&ku veidiem. Rezultati 3.14. att€la parada, ka elektribas un
siltumenergijas patrini ir samazinajusies lielakaja dala €ku, tomer ir arT nozimigs skaits ku,
kuras energijas patérini nav samazinajusies, vai pat ir pieaugusi 2020. gada un 2021. gada laika.
Vidgji elektroenergijas pat€rin$ samazinajas par 12.1 %, bet siltumenergijas patérins par 3.6 %
2020. gada.

3.10. tabula

Statistikas kopsavilkums par novirzém 2020. un 2021. gada, salidzinot ar bazes scenariju
(vidgjas paterina vertibas 2018. un 2019. gadam), %

Elektroenergijas Elektroenergijas Siltumenergijas Siltumenergijas
patérina novirze patérina novirze patérina novirze patérina novirze
2020. gada 2021. gada 2020. gada 2021. gada
Vidgjais -12,1 -13.4 -3,6 1,04
Mediana -14,2 -13,9 -2,9 -2,6
Minimums -82,4 -88,1 -95,1 -74,5
Maksimums 122,4 268,3 112,2 142,8
Apaksgja kvartile -24.4 -33.3 -13,8 -13,5
Augsgja kvartile -0,07 1,54 5,5 9,1
Standartnovirze 25,0 34,8 24,6 27,7

Vidgja energijas patérina novirze elektribai ir zemaka, ka siltumenergijas patérina novirze,
kas nozimg, ka COVID-19 ierobeZojumi vairak ietekmgja tie$i elektroenergijas patérinu (skatit
3.10. tabulu). Ta pat ir nozimigs daudzums pas$valdibas €ku, kur energijas patérins ir picaudzis
vairak neka par 20 %, kuras biitu jaanalize detaliz&ta, lai noteiktu izmainu iemeslus.
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3.14. att. Siltuma (labas) un elektroenergijas (kreisas) patérina datu novirzes pasvaldibas kas
2020. un 2021. gada, salidzinot ar bazes ltiju (2018. un 2019. gada vid&jais patérins), %.

Siltumenergijas patérina trendi

Kopgjais siltumenergijas patérind (ar klimata korekciju) 2020. gada un 2021. gada
samazinajas divas no analizétajam pasvaldibam, pasvaldiba Nr. 1 par 13 % 2020. gada un 12
% 2021. gada, un pasvaldiba Nr. 3 par 14 % 2020. gada un 4 % 2021. gada. Tikmer pasvaldiba
Nr. 2 kopgjais siltumenergijas paterins 2020. gada palielindjas par 1 % salidzinot ar bazes [imeni
(skatit 3.15. attelu). Augstakais siltumenergijas patérina pieaugums tika konstatéts 4.
pasvaldiba, kur tas pieauga par 4 % un 6 % attiecigi 2020. un 2021. gada salidzinot ar bazes
vertibu.
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3.15. att. Apkures energijas patérina novirzes Cetras paSvaldibas, salidzinot ar bazes scenariju
(2018-2019), %.

Kopgjais siltumenergijas patérin$ visas pa$valdibas palielinajas 2020. gada janvarl un
februarT, bet marta un aprill samazinajas par 5 % un 13 %, salidzinajuma ar bazes Iimeni (skatit
3.16. att€lu). Tapat 2020. gada oktobri siltumenergijas patérin$ samazindjas par 15 %, bet
novembrT un decembri samazindjas mazak neka par 1 %. 2021. gada siltumenergijas patérina
samazinajumi ir nelieli, tikai janvarT siltumenergijas patérins ir samazinajies par 6 %, salidzinot
ar bazes limeni, bet par&jos méneSos samazinajums bija mazaks par 2 %.
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3.16. att. Kopgjais siltumenergijas patérins, salidzinot ar bazes vértibu (2018.-2019. gadu
vidgjais).

Elektroenergijas patérina trendi

Nozimigs kritums elektroenergija patérina pirmkart, ir novérojams pirma COVID-19
pand@mijas vilna laika, kad elektribas patérin§ kopuma 240 &kas nokritas par 27 % aprilt un par
23 % maijé Vélﬁk 2020. gada vasara, kad lielﬁkﬁ dala ierobeiojumi tika atcelti elektribas
oktobrl) elektribas paterins atkal bija zemaks, tacu samazinajums vairs nebija tik liels — 7 %
oktobr1, 10 % novembrT un ziemas sezona (2021. gada janvaris — maijs) sasniedza vidgji 17 %
patérina kritumu (skatit 3.17. att€lu).
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3.17. att. Elektroenergijas patérin$ visas eékas, MWh/ménes.
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Ikménesa siltumenergijas patérin$ pasvaldibu publiskajas ekas

Skolas un izglitibas iestades. Kopgjais siltumenergijas patérin$ skolas un citas izglitibas
iestades (46 ekas) samazinajas par 5,5 % 2021. gada un 5,3 % 2020. gada salidzinot ar bazes
Imiju (skatit 3.18. att€lu). Augstakais patérina samazinajums tika konstatéts 2020. gada aprili
un oktobri—23 % un 28 %. Nemot véra, ka 2020. gada aprili visas skolas bija slégtas un macibas
norit€ja attalinati, energijas patérina samazinajums visdrizak ir saistits ar COVID-19
pandémijas ietekmi. 2021. gada augstdkais siltumenergijas patérina kritums bija vérojams
janvari — 14 % un marta — 8 %.

Pirmsskolas izglitibas iestades. Pirmsskolas izglitibas iestades (53 €kas) siltumenergijas
pat@rina samazinajums bija lielaks 2020. gada, kad aprili tas sasniedza 33 %, oktobr1 — 17 %,
bet novembrT un decembrT — 11 % un 9 % salidzinajuma ar bazes Itmeni (skatit 3.18. attglu).
2021. gada janvarT tas samazinajas par 12 %, bet pargjos apkures ménesos, energijas patérina
samazinajums bija zem 6 %. Kopuma siltumenergijas paterin§ 2020. gada bija par 9 % mazaks,
savukart 2021. gada par 2 % mazaks, salidzinajuma ar bazes Itmeni. Samazinajums 2020. gada
varétu bit saistits ar Covid-19, jo daudzi vecaki brivpratigi izv€lgjas b&rnus nevest uz
bérnudarzu. Ka ari, nereti viena COVID-19 pozitiva cilvéka gadijuma grupa visa bérnu grupa
kluva par kontaktpersonam un atradas karantina, kas vargja radit situaciju, kad daudzi
bérnudarzi lielako dalu COVID-19 pandémijas stradaja ar samazinatu noslodzi, kas iespgjams
lava taupit energiju.
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3.18. att. Siltumenergijas patérin$ ar klimata korekciju izglitibas un pirmsskolas izglitibas
iestadés, MWh/meénesi.

Administracijas un biroju ékas. Kopgjais siltumenergijas paterin$ administracijas un biroju
ekas (47 ekas) 2021. gada palielinajas par 8 % un 2020. gada par 3 %, salidzinot ar bazes Iimeni
(skatit 3.19. attélu). Tikai 2020. gada marta un oktobri siltumenergijas patérin§ samazinajas
par 2 % un 4 %. Citos ménesos siltumenergijas paterins €kas pieauga videji no 1 % lidz 22 %.
Covid-19 ietekme siltumenergijas patérinu administrativajas kas praktiski neietekmgja.

Kultiras nami un citas kultiiras iestades. Kopgjais siltumenergijas patérin$ kulttras iestazu
ekas (25 ekas) 2021. gada palielinajas par 4 % un 2020. gada par 3 % salidzinajuma ar bazes
Iimeni (skatit 3.19. att€lu). Ari ikménesa siltumenergijas paterins$ ir pieaudzis vidgji par 2 %
2020. gada un 6 % 2021. gada, salidzinot ar bazes limeni. Salidzinot COVID-19 ierobezojumus,
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bitu sagaidams, ka energijas paterin$ samazinasies vismaz tada pasa apméra ka skolas, jo
apturéta jebkada veida pulcéSanas tika gan skolas, gan kultiiras iestades.

Administracijas un biroju ekas Kultiiras iestazu ckas
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3.19. att. Siltumenergijas patérin$ ar klimata korekciju, administracijas un ofisu €kas, un
kulturas iestazu ekas, MWh/ménesI.

Ikmeénesa elektroenergijas patérin$ pasvaldibu publiskajas ekas

Skolas un izglitibas iestades. Kopuma elektroenergijas patérin$ samazinajas par 19 % 2020.
gada un 29 % 2021. gada visas Cetras pasvaldibas. Vislielakais samazinajums bija 2020. gada
aprill un maija, kad pirma COVID-19 vilna laika tika slégtas skolas un izglitibas iestades,
sasniedzot 59 % un 62 % salidzinajuma ar bazes limeni (skatit 3.20. att€lu). Kopuma 2021. gada
dati liecina, ka biitisks samazinajums noticis visos meénesos, kad bija speka nacionalie COVID-
19 ierobezojumi. 2021. gada pavasara semestr1 (janvaris-maijs) ménesa vidgjais samazinajums
bija 47 %, bet rudens semestr1 (septembris-decembris) 11 %, kas arT, visticamak, ir saistits ar
COVID-19 ierobezojumiem, ka rezultata biitiski samazinajas noslogojums skolas.

Pirmsskolas izglitibas iestades. lkménesa elektroenergijas patérina dati bérnudarzos un
pirmsskolas liecina par lielu samazinajumu pirma COVID-19 vilna laika, kad elektroenergijas
paterin$ marta samazinajas par 19 %, aprili — 46 %, bet maija - par 28 % salidzinajuma ar bazes
limeni (skatit 3.20. att€lu). Otrs periods, kad novérots biitisks samazinajums bija 2021. gada
oktobrT un novembri, kad elektroenergijas patérin$ samazinajas par 21 % un 20 %. Kopuma
2020. un 2021. gada kopgjais elektroenergijas pat€rin$ samazindjas vidg&ji par 4 %
salidzinajuma ar bazes [imeni.

Skolas un izglitibas iestades Bérnudarzi un pimsskolas izglitibas iestades
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3.20. att. Elektroenergijas patérins izglitibas iestad€s un pirmsskolas izglitibas iestadés,
MWh/ménes.
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Administracijas un biroju ékas. Daudz mazakas svarstibas veérojamas administracijas un
biroju &ku elektroenergijas patérina datos. Pirma COVID-19 vilna laika novirzes ir daudz
mazakas, salidzinot, piem&ram ar izglitibas iestadém. Tas var€tu bt skaidrojams ar to, ka Sajas
ekas dala cilveku COVID-19 pandémijas laika turpinaja apmeklét darba vietu (skatit 3.21.
att€lu), lai gan ierobezota apjoma. Tomér 2020. gada aprili elektroenergijas patérin$
samazinajas par 13 %, salidzinot ar bazes limeni, un 2020. gada oktobrT un novembrT — par 14
%, bet decembiT — par 8 %. 2021. gada lielakais samazinajums verojams oktobrT un novembr1
—22 %, savukart decembri elektroenergijas patérins pieauga par 3 %, salidzinot ar bazes limeni.
Kopgjais elektroenergijas patérins administracijas un biroju €kas 2020. gada ir samazinajies par
8 %, bet 2021. gada — par 11 %, salidzinot ar bazes Itmeni.

Kultiras nami un citas kultiras iestades. Kulturas iestazu €kas (skatit 3.21. attelu) 2020.
gada marta elektriba samazinajas par 21 %, aprili — par 32 %, maija — par 9 % un junija par 10
% salidzinot ar bazes ltmeni. 2020. gada pirmaja pus€ (janvaris-jinijs) vid€jais méeneSa
samazinajums bija 14 %, bet 2021. gada — 18 %. 2020.gada rudeni energijas paterin novembri
bija 9 %, bet decembrT— 16 %, un 2021.gada elektroenergijas paterin$ oktobrT samazinajas par
9 %, novembri — 8 %, bet decembrT pieauga par 9 %. Kopuma elektroenergijas patérin$ 2021.
un 2020. gada samazinajies par 9,4 % salidzinajuma ar bazes [imeni.
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3.21. att. Elektroenergija patérin$ administracijas, biroju un kultiiras iestazu ekas,
MWh/ménesi.

3.6. Energoparvaldibas sistémas ievieSana pasvaldibas Eiropa

Energoparvaldibas sist€mas ievieSanas process pasvaldiba ir vienreizgjs process, tacu
sist€mas uzturésana, pilnveidosana un paplasinasana ir ilgsto$s un pastavigs process, kas 11dzi
nes arl savus izaicinajumus. Divu gadu garuma tika veikts petfjums 28 ES pasvaldibas, kur tika
ieviesta sertific€ta energoparvaldibas sisteéma, un 20 no 28 pasvaldibam, kuras planoja iegiit
EPS sertifikaciju saskana ar SO 50001 standartu, ieviesa un sertificgja EPS sava pasvaldiba,
kas ir 71 % no visam pasvaldibam (papildus 2 pasvaldibas bija gandriz noslégusas sertifikacijas
procesu). Ka arT 15 no 28 (54 %) pasvaldibam jau bija veikusas otro energoparvaldibas ikgadgjo
zinojumu. Kopuma 28 iesaistitajas pa$valdibas energijas patérin$ bija 187 GWh, kas ieklauts
$o pasvaldibu energoparvaldibas sistému robezas. Un gadu péc EPS ievieSanas kopgjais
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energijas patérin$ jau bija par 15 GWh zemaks. levieSanas gaita gitie energijas ietaupijumi
liecina par to, ka EPS ievieSana pati par sevi stimulé ietaupijumu, laujot atbildigajiem atrast tas
pa$valdibas infrastrukttras dalas, kur ir liels energijas ietaupiSanas potencials.

Kopuma 20 pasvaldibas, kas jau ieviesa EPS saskana ar SO 50001 standartu, tika ieplanoti
92 konkréti energoefektivitates pasakumi. No Siem 55 % bija tehniski pasakumi, 30 %
organizatoriski un institucionali pasakumi un 15 % izglitojosi pasakumi. Tas liecina, ka EPS
ievieSana uzreiz veicina kompleksu pasakumu ievieSanu ieklaujot gan tehniskus, netehniskus,
gan atbalstosus un izglitojoSos pasakumus, ka tas tiek rekomendgts citos p&tijumos [111]. Divas
aptaujas tika veiktas EPS ievieSanas dazados posmos un ka galvenie izaicindgjumi tika
identificéti — vesturisko datu ieguve, ikmeéneSa datu monitorings, kas saistams ar gritibam
motivet un veidot izpratni atbildigajiem pasvaldibas darbiniekiem, finanSu un cilvékresursu
trukums, ka arT augstaka limena vadibas iesaistes nodroSinasana pasakumu ievieSanai.

Cetru gadijumu izpéte — Francijas, Italijas, Spanijas un Latvijas pa$valdibas.

Cieza ir pilseta ar aptuveni 35000 iedzivotaju. Energoparvaldibas sistéma tika ieklautas 4
publiskas &kas un ielu apgaismojums, kas ir pasvaldibas teritorija un parzina (skatit 3.11.
tabulu). EPS ieviesanas procesu pasvaldiba uzsaka 2019. gada februari un pabeidza 1idz ta pasa
gada beigam. Bitiskakie izaicinajumi EPS ievieSanas procesa bija normativo aktu prasibu
ievéroSana, nemot vera eku vecumu, ka art cilvékresursu trikums un finansu resursu trilkums
EPS pasakumu ievieSanai. Galvenie pasakumi, kas tika ieviesti EPS pirmaja gada bija
kvelspuldzu nomaina uz LED spuldzém, darbinieku un iedzivotaju izglitoSana, ka arl
energosertifikata iegiSana 4 pasvaldibas ekam, kuras tika ieklautas EPS.

3.11. tabula

Galvena informacija par 4 paSvaldibam, kuras veikta gadijuma izpé&te

Pasvaldiba Darba Publiskas Ielu Pasvaldibas  Ikgadgjais Energijas
grupas ekas apgaismojums  transports energijas patérina
dalibnieku patérin§  samazinajums
skaits (EPS 1. gada
robezas) (MWh/a)
(MWh/a)
Cieza, 4 4 Ieklauts - 2180 207
Spanija
Rubano, 12 24 Ieklauts - 5444 56
Italija
Saldus, 6 90 Ieklauts 180 12970 779
Latvija transporta
lidzekli
Montauban, 10 3 Dalgji ieklauts - 1600 263
Francija

Rubano ir Italijas pils€ta ar aptuveni 16500 iedzivotaju. Rubano pasvaldiba EPS sistéma
ieklava 24 publiskas €kas, ielu apgaismojumu (2500 gaismekli), 8 saules panelu iekartas un tris
kolektoru iekartas. Janem ar véra, ka pasvaldiba savu objektu energijas patérina uzraudzibu
bija uzsakusi jau 2010. gada péc Méru pakta parakstiSanas. Energijas patérina monitorings tika
stenots Ilgtspgjigas energétikas ricibas plana ietvaros un apkopota veida tika analizEts reizi
divos gados. EPS ieviesanu pasvaldiba saka 2018. gada septembrT un ievieSanu pabeidza 2019.
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gada septembri. Uzsakot ISO 50001 sertifikacijas procesu, pasvaldibai jau bija sertificéta
kvalitates vadibas sist€éma saskana ar ISO 9001. Ka galvenais izaicinajums ievieSanas procesa
bija darba grupas izveide EPS ievieSanai un uzraudzibai, kura garantétu nepartrauktibu
ilgtermina, periodisku un savlaicigu energoefektivitates un novirzu kontroli, ka ari spetu
integrét sava darba augstakas vadibas parstavjus. Izaicinajumus radija art divu paral€lu sistému
ISO 9001 un ISO 50001 salagosana, lai neblitu parmerigi jamaina pastavosas procediras un
organizaciju paSvaldiba. Pasakumi, kas tika istenoti EPS ricibas plana ietvaros ietvéra
apgaismojuma modernizaciju parejot uz LED apgaismojumu sporta laukumos un &kas,
pasvaldibai piedero$o sporta zalu un g€rbtuvju mehaniskas ventilacijas sisttému uzstadisana,
ielu apgaismojuma darbibas un vadibas kontroles ievieSana, EPC liguma izmantoSana
energoefektivitates pasakumu iepirkumos. Papildus tika organizétas a1 informativas kampanas
skolas un bibliotekas par energijas taupisanu un patérina paradumiem.

Saldus ir pasvaldiba Latvija, kura dzivo aptuveni 22 000 iedzivotaju un energoparvaldibas
sistema tika ieklautas 90 sabiedriskas €kas, ielu apgaismojums, un pasvaldibas autoparks. Saldi
energijas paterina dati tika apkopoti kop§ 2015. gada un EPS ievie$ana tika uzsakta 2018. gada
tika identificéti vesturisko datu apkoposSana un ikdienas procediiru ievieSana, atbilstosi
standartam. EPS ietvaros tika ieviesti tadi pasakumi ka apgaismojuma aizstaSana ar LED
gaismekliem, HVAC sisttmu optimizacija un iereguléSana atseviskas &kas, ka arT informativie
pasakumi izpratnes, par energijas lietoSanas paradumiem un energijas taupisSanu, cel$anai.

Montauban pasSvaldiba Francija (pilsétas un aglomeracijas iedzivotaju skaits 77000)
sakotngji vilcinajas ieviest SO 50001, baidoties, ka tas prasis parak daudz laika, no darba
grupas dalibniekiem, kuru grafiks jau ta ir piepildits. Tomér izvertgjot plusus (sistematizeta
parvaldibas pieeja, pasakumu identificéSana) un minusus (laiks, finansu resursi u.c.) tika
pienemts lémums sistému ieviest ar ierobezotam sistémas robezam. Sada pieeja lava ieviest
sisttmu mazaka apjoma, ar mazaku sakotngji ieguldito laika un finan$u resursu, bet sistemu
paplasinat laika gaitd. EPS sistema sakotn&ji tika ieklautas 3 paSvaldibas &kas, 4 ielu
apgaismojuma posmi ar 843 gaismekliem (8 % no visa ielu apgaismojuma). Kopgjais energijas
patérin$ EPS robezas ap 1600 MWh gada (~8 % no kopgja pasvaldibas patérina).

Izveidoto darba grupu veidoja divi darbinieki — energoparvaldnieks un finanSu specialists,
citi darbinieki tika piesaistiti péc nepiecieSamibas. Paraléli sist€émas ievieSanai darba grupas
dalibniekiem Ipa$u uzmanibu pievérsa visu iesaistito darbinieku izpratnes cel$anai par energijas
patérina paradumiem un taupiSanu. Viens no lielakajiem S$k&rSliem, bija izprast energijas
uzskaites sistému nemot veéra, ka péc vairakkartgjam renovacijam un parbiivém sisteému plani
ne vienmer tika sakartoti un skaidri noradits, kuri skaititaji kadu patérinu uzskaita. Pirmaja
EPS gada pasSvaldiba Montauban paSvaldiba ieviesa 11 pasakumus, ietaupot 263 MWh
energijas. EPS ieveSana arT motivéja ieviest jaunus principus pa$valdibas parvaldiba arT arpus
EPS sistémas, pieméram, energoauditu veikSana pirms tiek veikti jebkadi energoefektivitates
darbi paSvaldibas infrastruktiira, jaunu darbinieku piesaiste tika nemtas vera zinaSanas par
energijas taupiSanu.
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Energoparvaldibas sistémas ievieSanas izvértéjums.

Kad lielaka dala pasvaldibu jau bija ieviesuSas un sertificgjusas savas energoparvaldibas
sistémas tika aptaujati gan pasvaldibu energoparvaldnieki (skatit 3.22. att€lu), gan specialisti
(skatit 3.23. attelu), kas stradaja ar STIm pasSvaldibam. Aptaujas veikSanas bridi 83 % no
energoparvaldniekiem, kas aizpildija anketu, stradaja pasvaldiba, kurai jau bija iegiits
energoparvaldibas sertifikats. Uz jautajumu vai vini uzskata, ka pasvaldiba veiks atkartotu
energoparvaldibas sistémas sertifikaciju 21 % atbildgja, ka pilnigi noteikti un 47 % atbildgja,
ka visdrizak veiks. Tas nozimé, ka divas treSdalas projekta iesaistito pasvaldibu uzskata EPS
par ilgtermina investiciju un saredz sniegtos ieguvumus, ka nozimigus. Ka galvenie iemesli,
kapéc pasvaldiba izlema ieviest EPS tika minéti: projekta atbalsts, labaka energijas patérina
datu ieguve un energijas patérina ietaupijums, ka ari energijas izmaksu samazinajums un SEG
emisiju samazinajums. Vairaki respondenti noradija arT tadus motivgjosos aspektus, ka
izpratnes paaugstina$ana l&@mumpien€méju un kol&gu vidi, investiciju energoefektivitates
pasakumos prioritizéSana, ka ar1 pasvaldiba ka labais piemers ilgtsp&jigas parvaldibas prakses
ievieSana.

Ka viens no biezak min&tajiem izaicinajumiem energoparvaldnieku vidi bija datu ieguve,
gan vésturisko datu savaksana, gan ikméneSa datu apkopoSana jau péc sist€émas ievieSanas.
Identificeti tika arT organizatoriskie izaicinajumi (darbinieku iesaiste, sanaksmju organizéSana
u.c.), lemumu pienéméju atbalsta trikums, ka arT resursu (cilveékresursu un finansu) trikums.
Gan specialisti, gan energoparvaldnieki ka griitak parvaramos SkerSlus noradija sadarbibas
nodro§inasanu starp dazadiem paSvaldibas departamentiem, ka ari dazadus tehniskos
izaicingjumus, pieméram, energijas skaititaju nodrosindjums. Specialisti papildus noradija ari
tadus izaicinajumus, ka kvalificetu darbinieku atraSana, vai eso$a personala kompetencu
celSana ka vienus no butiskakajiem izaicinajumiem.

Energoparvaldniekiem tika doti arT vairaki apgalvojumi, kuriem tika Ifigts noradit, cik liela
mera tie apgalvojumiem piekrit. Augstaka piekriSanas pakape bija tadiem apgalvojumiem, ka
EPS ievieSana sniedza jaunas zinaSanas, EPS ievieSana lava identificét energijas patérina
samazinasanas potencialu jaunas vietas, ka arT EPS ievieSana ir bijusi lietderiga investicija jau
aptaujas veikSanas bridi. Respondenti nebija parliecinati par to vai EPS ievieSana ir motivéjusi
izvirZit ambiciozakus energoefektivitates merkus. Tacu energoparvaldnieki arT nebija
parliecinati par apgalvojumu, ka energoefektivitate nebija nozimigs faktors l€mumu
pienemsana pirms EPS ievieSanas, un nepiekrita apgalvojumiem, ka pasvaldiba nebija
sistematiska energijas patérina uzraudziba, un ka pasvaldibas energijas pat€rina dati bija
parsteidzosi.

Aptaujas ietvaros, energoparvaldniekiem tika ar1 lfigts novertét vai EPS ievieSana ir
padarTjusi noteiktus notikumus vairak vai mazak iesp&jamus. Visi dotie notikumi tika novertéti,
ka “aptuveni tik pat iesp&jams” vai “vairak iesp&ams”. Notikumi, kas bija doti ir plasa
paSvaldibas komunikacija par energijas taupiSanu, pasvaldibas investiciju prioritiz€sana
balstoties uz energijas ietaupijuma potencialu, pasvaldibas SEG mérku sasnieg$ana, regularu
apmacibu rikosana paSvaldibas darbiniekiem par energijas taupiSanu un pa$valdibas budzeta
energoefektivitates pasakumiem palielinasana.
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3.22. att. Energoparvaldnieku novert&jums par a) motivacija ieviest EPS (n =22), b)
izaicinajumi EPS ievieSana (n = 23; apgalvojumam “ietaupijums ir nenozimigs” n = 22), c)
finansu ietaupfjums EPS ievieSanas rezultata (n = 23), d) izmainas EPS rezultata (n = 23;
apgalvojumiem “SEG samazinaSanas merki”, “komunikacija” un “budzeta pieaugums” n =
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3.23. att. Specialistu novertgjums par a) energoparvaldibu EPS (n = 28), b) problémam EPS
izveid€ (n = 28), ¢) mérku vérienigumu (n = 27), d) mérku sasnieg8anas iesp&jamibu (n = 27).
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Kopuma specialisti pasvaldibu energijas parvaldibu pirms EPS ievieSanas tikai 36 %
pasvaldibu novertgja, ka labu vai loti labu, bet 29 % pasvaldibu energétikas parvaldiba tika
noverta ka vaja. Kopuma specialisti uzskatija, ka bez projekta atbalsta 79 % paSvaldibu EPS
visdrizak neieviestu, ka galvenos SkérSlus minot cilvékresursu un finansu resursu trukumu.
Savukart péc EPS ievieSanas specialisti noradija, 74 % pasvaldibu iesp&jams vai loti iespgjams
savus energétikas merkus sasniegs, ka ari 74 % pa$valdibu ir izvirzijusas vid&ji ambiciozus
energétikas mérkus (sk. 3.23. attelu).
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SECINAJUMI UN PRIEKSLIKUMI

Ilgtsp&jigas energétikas un klimata ricibas planu izstrade ir nozimigs pirmais solis preti
energgtikas un klimata mérku sasniegSanai. Promocijas darba secinats, ka plana izstrade
pati par sevi negarantg, ka pasakumi tiks ieviesti un mérki sasniegti. Pagvaldibas biezi
piesaista argjos ekspertus, lai veiktu datu analizi un izstradatu planu, rezultata
pasvaldibas darbinieku iesaiste ir ierobezota un neveicina plana ievieSanu dzive. Ka
viens no izaicinajumiem Ilgtsp&jigas energétikas un klimata ricibas plana izstrade ir
sadarbibas veidosana starp dazadiem pasvaldibas departamentiem un struktiirvienibam.
Tapéc plana izstrades gaita ir jariko regularas darba grupas sanaksmes, kuru laika ir
detaliz&ti japarruna esosas situacijas un datu analizes rezultatu butiskakie aspekti, ka art
potencialie pasakumi, mérki un atbildibu sadale. Biezaka komunikacija veicinas arl
pasvaldibas darbinieku izpratni par klimatneitralitates un klimatnoturibas jautajumiem.
Eiropas Savienibas klimata politika lidztekus klimata parmainu mazinasanas politikai
tiek akcentgta ar pielago$anas klimata parmainam. Lidz ar to energétikas planosana ari
pasvaldibu Itment ir nepiecieSams integrét pielagosanas aspektus. Nemot véra to, ka
nevar izteikt ietaupijuma vai emisiju samazinajuma izteiksm&), tika izstradata
daudzkriteriju pasakumu atlases metode, kas lauj novertét pasakumu ieguvumus
attieciba pret to izmaksam.

Pasakumu, kas versti uz pielagoSanos klimata parmainam, specifika rada ari papildu
izaicinajumus komunikacija pasvaldibas iekSiené un ar dazadam sabiedribas grupam.
Plasa ieinteres€to puSu iesaiste plana izstrades procesa palidz€s paaugstinat gan
pasvaldibas darbinieku, gan sabiedribas izpratni un atbalstu pielagoSanas pasakumu
ievieSanai.

Balstoties promocijas darba izstrades gaita iegiitajos rezultatos, ir izstradata vienota
pieeja (2. att.) sistematiskai Ilgtsp&jigas energgtikas un klimata ricibas plana ieklauto
pasakumu ievieSanai pasSvaldiba, kas 2022. gada septembri sakta aprobt 44 ES
pasvaldibas (Own YourSECAP projekta).

Lai testétu uzvedibas mainas pasakumu ietekmi uz &ku energijas paterinu, 61
pasvaldibas &ka Eiropas pasvaldibas tika noorganiz&tas energijas taupisanas sacensibas,
kas ir viens no efektiviem veidiem energijas lietotaju uzvedibas mainai. Sistematiski
ievieSot uzvedibas mainas pasakumus 61 €ka, vidgji tika sasniegts elektroenergijas
pat€rina samazinajums par 7,6 %, 43 €kas siltumenergijas paterina samazinajums par
6,7 %, kas liecina par to, ka €kas lietotdju paradumiem ir biitiska ietekme uz €kas
energijas patérina raditajiem.

Veicot energoparvaldibas sistémas ievieSanas procesa kvalitativo un kvantitativo analizi
Latvijas un Eiropas paSvaldibas, var secinat, ka EPS ir piemérots instruments
pa$valdibam, lai batiski uzlabotu energétikas jomas parvaldibu sava infrastruktira un
saktu sistematiskas darbibas klimaneitralitates mérku sasniegSanai. Daugavpils pilsétas
pasvaldiba péc EPS ievieSanas izdevas ietaupit 12 % siltumenergijas pasvaldibas ekas
trTs gadu laika. Petot EPS ievieSanu 28 ES pasvaldibas, tika identificétas vairakas
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pasvaldibas, kam izdevas ietaupit pat 10 % energijas jau pirmaja gada. Kopuma 28
iesaistitajas pasvaldibas EPS robezas ieklautas infrastruktiiras energijas patérin$ bija
187GWh, un viena gada laika to izdevas samazinat par 15 GWh, neveicos lielas
investicijas. No parvaldibas viedokla biitiskakie ieguvumi, ievieSot EPS, ir detaliz&tas
un skaidras sisteémas izstrade, kas ietver skaidru atbildibu sadali, precizas procediiras
gan datu vaksSanai, gan apstradei, gan pasakumu plano$anai un ieviesanai, kas lauj viegli
identificét to pasvaldibas infrastruktaru, kura ir augsts energijas ietaupisanas potencials.
P&tot Covid-19 ierobezojumu ietekmi uz energijas patérinu pasvaldibu &kas, tika
identificéts, ka dala €ku energijas pat€rin§ nevis samazinajas, bet pat pieauga.
Pieméram, kulttras iestazu &kas siltumenergijas patérins vidgji pieauga par 4 % 2021.
gada un 3 % 2020. gada, savukart biroju un administracijas &kas 2021. gada
siltumenergijas patérin$ picauga par 8 %, 2020. gada — par 3 %. Elektroenergijas
patérina noveérojami periodiski patérina kritumi, kas saistamai ir pandémijas
ierobeZzojumiem. Ja &kas noslodze batiski neietekmé €kas energijas patérinu, ir
nepiecieSams izvertét €kas bazes energijas patérinu un ta lietderigumu.

Kops 2022. gada augusta energoparvaldibas ievieSana pasvaldibas Latvija ir obligata
prasiba, lai nodroSinatu sistematisku energoefektivitates paaugstinasanu pasvaldibu
infrastrukttira. Nemot véra to, ka promocijas darba secinats, ka energoparvaldibas
sistémas ievieSana var sniegt bitisku energijas ietaupijumu un atmaksaties jau viena
gada laika, §ada prakse var tikt parnemta arT citas Eiropas valstits.

Promocijas darba hipot€ze ir apstiprinata. Energoparvaldibas sistémas ievie§ana veicina
cikliskas un sistematiskas ricibas klimata un energgtikas joma institucionalizaciju
pasvaldibas ikdienas procesos.

75



(1]

(2]

(3]

[4]

(3]
(6]

[7]

(8]

(]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

LITERATURAS SARAKSTS

U. N. UN, “Convention on Climate Change: Climate Agreement of Paris.,” pp. 1-27,
2015.

IPCC, “Synthesis report of the IPCC sixth assessment report (AR6),” Eur. Univ. Inst.,
2023.

UN, World urbanization prospects: An alternative to the UN model of projection
compatible with the mobility transition theory, vol. 12. 2014.

M. Salvia et al., “Understanding the motivations and implications of Climate Emergency
Declarations in cities: The case of Italy,” Renew. Sustain. Energy Rev., vol. 1, no. March,
p. 113236, 2023.

UN-Habitat, Envisaging the Future of Cities. 2022.

S. Rivas, R. Urraca, P. Bertoldi, and C. Thiel, “Towards the EU Green Deal: Local key
factors to achieve ambitious 2030 climate targets,” J. Clean. Prod., vol. 320, no. August,
p. 128878, 2021.

F. Vanhuyse, T. Piseddu, and J. Jokiaho, “Climate neutral cities in Sweden: True
commitment or hollow statements ?,” Cities, vol. 137, no. February, p. 104267, 2023.

V. Palermo, P. Bertoldi, M. Apostoulu, A. Kona, and S. Rivas, “Assessment of climate
change mitigation policies in 315 cities in the Covenant of Mayors initiative,” Sustain.
Cities Soc., vol. 60, no. April, p. 102258, 2020.

A. Kona, P. Bertoldi, F. Monforti-Ferrario, S. Rivas, and J. F. Dallemand, “Covenant of
mayors signatories leading the way towards 1.5 degree global warming pathway,”
Sustain. Cities Soc., vol. 41, no. June, pp. 568-575, 2018.

S. Sillak, “All talk, and (no) action? Collaborative implementation of the renewable
energy transition in two frontrunner municipalities in Denmark,” Energy Strateg. Rev.,
vol. 45, no. November 2022, p. 101051, 2023.

S. Rivas, R. Urraca, V. Palermo, and P. Bertoldi, “Covenant of Mayors 2020: Drivers
and barriers for monitoring climate action plans,” J. Clean. Prod., vol. 332, no. June
2021, p. 130029, 2022.

G. Melica, P. Bertoldi, A. Kona, A. Iancu, S. Rivas, and P. Zancanella, “Multilevel
governance of sustainable energy policies: The role of regions and provinces to support
the participation of small local authorities in the Covenant of Mayors,” Sustain. Cities
Soc., vol. 39, no. October 2017, pp. 729739, 2018.

ISO, “ISO 50001:2018 Energy management systems -- Requirements with guidance for
use.”

International Organization of Standardization, “ISO Survey of certifications to
management system standards 2021.” 2021.

S. El Majaty, A. Touzani, and Y. Kasseh, “Results and perspectives of the application of
an energy management system based on ISO 50001 in administrative buildings - case of
Morocco,” Mater. Today Proc., vol. 72, pp. 3233-3237, 2023.

R. Bull and K. B. Janda, “Beyond feedback: introducing the ‘engagement gap’ in

76



[17]

[18]

[19]

[20]
[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]
[29]
[30]
[31]
[32]

[33]

[34]

organizational energy management,” Build. Res. Inf., vol. 46, no. 3, pp. 300-315, 2018.

S. C. Staddon, C. Cycil, M. Goulden, C. Leygue, and A. Spence, “Intervening to change
behaviour and save energy in the workplace: A systematic review of available evidence,”
Energy Res. Soc. Sci., vol. 17, pp. 30-51, 2016.

A. Kamenders, M. Rosa, and K. Kass, “Low carbon municipalities. The impact of energy
management on climate mitigation at local scale,” Energy Procedia, vol. 128, pp. 172—
178, 2017.

United Nations, “United Nations Framework Convention ON CLIMATE CHANGE,”
vol. 62220, 1992.

P. Bertoldi, “Editorial : Ten-year anniversary issue,” pp. 1913—-1915, 2018.

UN General Assembly, “UN adopts new Global Goals, charting sustainable development
for people and planet by 2030,” United Nations Dep. Econ. Soc. Aff., 2015.

European Commission, “The European Green Deal,” Eur. Comm., vol. 53, no. 9, p. 24,
2019.

M. Weitzel, T. Vandyck, L. Rey Los Santos, M. Tamba, U. Temursho, and K.
Wojtowicz, “A comprehensive socio-economic assessment of EU climate policy
pathways,” Ecol. Econ., vol. 204, no. PA, p. 107660, 2023.

F. deLlano-Paz, P. Martinez Fernandez, and I. Soares, “Addressing 2030 EU policy
framework for energy and climate: Cost, risk and energy security issues,” Energy, vol.
115, pp. 1347-1360, 2016.

European Commission, “Stepping up Europe’s 2030 climate ambition Investing in a
climate-neutral future for the benefit of our people,” Commun. FROM Comm. TO Eur.
Parliam. Counc. Eur. Econ. Soc. Comm. Comm. Reg., 2020.

European Commission, “A Roadmap for moving to a competitive low carbon economy
in 2050,” Commun. FROM Comm. TO Eur. Parliam. Counc. Eur. Econ. Soc. Comm.
Comm. Reg., 2011.

European Commission, “Fit for 55: Delivering the EU’s 2030 Climate Target on the way
to climate neutrality,” 2021.

Pascaline Wallemacq, “Economic Losses, Poverty and Disasters 1998-2017,” 2017.
World Economic Forum, “The Global Risks Report,” vol. 15, pp. 1-114, 2019.

World Economic Forum, The Global Risks Report 2022. World Economic Forum, 2022.
IPCC, “Climate change 2014: Sythesis Report,” Geneva, Switzerland, 2014.

M. R. Pasimeni, D. Valente, G. Zurlini, and 1. Petrosillo, “The interplay between urban
mitigation and adaptation strategies to face climate change in two European countries,”
Environ. Sci. Policy, vol. 95, no. February, pp. 20-27, 2019.

I. Fazey et al., “Community resilience for a 1.5 °C world,” Curr. Opin. Environ. Sustain.,
vol. 31, pp. 3040, 2018.

A. Kona et al., Covenant of Mayors: Greenhouse Gas Emissions Achievements and
Projections. 2016.

77



[35]

[36]

[37]
[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

J. P. Delgado Marin and P. Meseguer, “GUIDE FOR THE ELABORATION OF
SUSTAINABLE ENERGY AND CLIMATE ACTION PLAN.” Life Adaptate, 2019.

M. del P. Pablo-Romero, A. Sanchez-Braza, and J. Manuel Gonzalez-Limoén, “Covenant
of Mayors: Reasons for Being an Environmentally and Energy Friendly Municipality,”
Rev. Policy Res., vol. 32, no. 5, pp. 576-599, 2015.

Covenant of Mayors, “Covenant of Mayors Annual report,” pp. 1-12, 2018.

M. Marchi et al., “GHG action zone identification at the local level : Emissions inventory
and spatial distribution as methodologies for policies and plans,” J. Clean. Prod., vol.
386, no. May 2022, p. 135783, 2023.

D. Reckien et al., “How are cities planning to respond to climate change? Assessment of
local climate plans from 885 cities in the EU-28,” J. Clean. Prod., vol. 191, pp. 207—
219, 2018.

N. Buga and C. Yousif, “Evaluating drivers and barriers to adopting a local energy policy
under The Covenant of Mayors Initiative in the Small Island State of Malta,” Energy
Policy, vol. 159, no. December 2020, p. 112586, 2021.

D. Reckien et al., “Dedicated versus mainstreaming approaches in local climate plans in
Europe,” Renew. Sustain. Energy Rev., vol. 112, no. June, pp. 948-959, 2019.

S. Coelho, M. Russo, R. Oliveira, A. Monteiro, M. Lopes, and C. Borrego, “Sustainable
energy action plans at city level: A Portuguese experience and perception,” J. Clean.
Prod., vol. 176, pp. 1223-1230, 2018.

U. HABITAT, “URBANIZATION AND DEVELOPMENT Emerging Futures World
Cities report 2016,” 2016.

M. Feofilovs and F. Romagnoli, “Assessment of Urban Resilience to Natural Disasters
with a System Dynamics Tool: Case Study of Latvian Municipality,” Environ. Clim.
Technol., vol. 24, no. 3, pp. 249264, 2018.

S. Perez-Bezos, O. Grijalba, and O. Irulegi, “Proposal for Prioritizing the Retrofitting of
Residential Buildings in Energy Poverty Circumstances,” Environ. Clim. Technol., vol.
24, no. 3, pp. 66-79, 2020.

I. Alhindawi and C. Jimenez-Bescos, “Assessing the Performance Gap of Climate
Change on Buildings Design Analytical Stages Using Future Weather Projections,”
Environ. Clim. Technol., vol. 24, no. 3, pp. 119134, 2021.

F. Pietrapertosa ef al., “Urban climate change mitigation and adaptation planning: Are
Italian cities ready?,” Cities, vol. 91, no. November 2018, pp. 93—105, 2019.

G. Messori, F. Brocchieri, E. Morello, S. Ozgen, and S. Caserini, “A climate mitigation
action index at the local scale: Methodology and case study,” J. Environ. Manage., vol.
260, no. February, p. 110024, 2020.

X. Cipriano, G. Gamboa, S. Danov, G. Mor, and J. Cipriano, “Developing indicators to
improve energy action plans in municipalities: An accounting framework based on the
fund-flow model,” Sustain. Cities Soc., vol. 32, no. 2017, p. 263, 2017.

I. Alberico, R. Iavarone, and P. Petrosino, “A procedure for the resilience mapping in
urban systems exposed to natural hazard: The Ischia Island (southern Italy) test area,”
Int. J. Disaster Risk Reduct., vol. 50, no. September, p. 101893, 2020.

78



[51]

[52]

[53]

[54]

[55]

[56]

[57]
[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

D. Feldmeyer, D. Wilden, A. Jamshed, and J. Birkmann, “Regional climate resilience
index: A novel multimethod comparative approach for indicator development, empirical
validation and implementation,” Ecol. Indic., vol. 119, no. September, p. 106861, 2020.

A. Vatn, “Markets in environmental governance. From theory to practice,” Ecol. Econ.,
vol. 117, no. 1, pp. 225-233, 2015.

A. Verbruggen, E. Laes, and E. Woerdman, “Anatomy of Emissions Trading Systems:
What is the EU ETS?,” Environ. Sci. Policy, vol. 98, no. May, pp. 11-19, 2019.

H. K. Salim et al., “Global trends in environmental management system and ISO14001
research,” J. Clean. Prod., vol. 170, pp. 645-653, 2018.

J. A. De Oliveira, O. J. Oliveira, A. R. Ometto, A. S. Ferraudo, and M. H. Salgado,
“Environmental Management System ISO 14001 factors for promoting the adoption of
Cleaner Production practices,” J. Clean. Prod., vol. 133, pp. 1384—-1394, 2016.

A. Mazzi, S. Toniolo, S. Catto, V. De Lorenzi, and A. Scipioni, “The combination of an
Environmental Management System and Life Cycle Assessment at the territorial level,”
Environ. Impact Assess. Rev., vol. 63, pp. 59-71, 2017.

ISO, “The ISO 50001:2011 standard.,” Geneva, 2011.

A. McKane, D. Desai, M. Matteini, W. Meffert, R. Williams, and R. Risser, “Thinking
Globally: How ISO 50001 - Energy Management can make industrial energy efficiency
standard practice,” pp. 65-76, 20009.

S. Backlund, P. Thollander, J. Palm, and M. Ottosson, “Extending the energy efficiency
gap,” Energy Policy, vol. 51, pp. 392-396, 2012.

S. Backlund, M. Ottosson, and S. Broberg, “Energy efficiency potentials and energy
management practices in Swedish firms,” 2012, no. eceee, pp. 669-677.

W. A. Pelser, J. C. Vosloo, and M. J. Mathews, “Results and prospects of applying an
ISO 50001 based reporting system on a cement plant,” J. Clean. Prod., vol. 198, pp.
642-653, 2018.

C. Béttcher and M. Miiller, “Insights on the impact of energy management systems on
carbon and corporate performance. An empirical analysis with data from German
automotive suppliers,” J. Clean. Prod., vol. 137, pp. 1449-1457, 2016.

T. N. Phan and K. Baird, “The comprehensiveness of environmental management
systems: The influence of institutional pressures and the impact on environmental
performance,” J. Environ. Manage., vol. 160, pp. 45-56, 2015.

I. Laskurain, I. Heras-Saizarbitoria, and M. Casadests, “Fostering renewable energy
sources by standards for environmental and energy management,” Renew. Sustain.
Energy Rev., vol. 50, pp. 1148-1156, 2015.

J. Yuan, C. Farnham, and K. Emura, “Development and application of a simple BEMS
to measure energy consumption of buildings,” Energy Build., vol. 109, pp. 1-11, 2015.

S. Papantoniou, D. Kolokotsa, and K. Kalaitzakis, “Building optimization and control
algorithms implemented in existing BEMS using a web based energy management and
control system,” Energy Build., vol. 98, pp. 45-55, 2015.

S. R. Jones, J. Beardmore, M. Gillott, R. Boukhanouf, and G. Walker, “A control

79



[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

methodology for Building Energy Management Systems (BEMS) in heat networks with
distributed generation,” Energy Procedia, vol. 153, pp. 295-302, 2018.

P. Rocha, A. Siddiqui, and M. Stadler, “Improving energy efficiency via smart building
energy management systems: A comparison with policy measures,” Energy Build., vol.
88, pp. 203-213, 2015.

A. Seeam, D. Laurenson, and A. Usmani, “Evaluating the potential of simulation assisted
energy management systems: A case for electrical heating optimisation,” Energy Build.,
vol. 174, pp. 579-586, 2018.

I. Dzene, 1. Polikarpova, L. Zogla, and M. Rosa, “Application of ISO 50001 for
Implementation of Sustainable Energy Action Plans,” Energy Procedia, vol. 72, pp.
111-118, 2015.

K. Beihmanis and M. Rosa, “Energy Management System Implementation in Latvian
Municipalities: From Theory to Practice,” Energy Procedia, vol. 95, pp. 66-70, 2016.

International Organization of Standardization, “The ISO Survey of Management System
Standard Certifications — 2014 Executive summary,” vol. 16949, p. 3, 2014.

J. M. Sousa Lira, E. G. Salgado, and L. A. Beijo, “Which factors does the diffusion of
ISO 50001 in different regions of the world is influenced?,” J. Clean. Prod., vol. 226,
pp. 759-767, 2019.

European Parliament and the Council, “Directive 2010/31/EU of the European
Parliament and of the council of 19 May 2010 on the energy performance of buildings,”
Off. J. Eur. Union, 2010.

European Parliament and the Council, “Directive 2012/27/EU of the European
Parliament and of the Council of 25 October 2012 on energy efficiency,” Off. J. Eur.
Union, pp. 1-56, 2012.

European Environment Agency (EEA), “Progress on energy efficiency in Europe.
INDICATOR ASSESSMENT.” 2021.

E. Commission, “Progress on energy efficiency in FEurope. INDICATOR
ASSESSMENT.” 2017.

C. Jimenez-Bescos and X. Oregi, “Implementing User Behaviour on Dynamic Building
Simulations for Energy Consumption,” Environ. Clim. Technol., vol. 23, no. 3, pp. 308—
318, 2019.

M. A. Andor and K. M. Fels, “Behavioral Economics and Energy Conservation — A
Systematic Review of Non-price Interventions and Their Causal Effects,” Ecol. Econ.,
vol. 148, no. November 2017, pp. 178-210, 2018.

M. G. Barbu A.-D., Griffiths N., Achieving energy efficiency through behaviour change:
what does it take? EEA technical report, no. 5. Copenhagen: Publications Office of the
EU, 2013.

C. Gustafson and M. Longland, “Engaging Employees in Conservation Leadership,”
ACEEE Summer Study Energy Effic. Build., pp. 134-147, 2008.

I. Metzger, A. Kandt, and O. VanGeet, Plug load behavioral change demonstration
project, vol. 303, no. August. 2011.

80



[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]

[93]

[94]

[95]

[96]

[97]

(98]

N. Murtagh et al., “Individual energy use and feedback in an office setting: A field trial,”
Energy Policy, vol. 62, pp. 717-728, 2013.

J. E. Petersen, C. M. Frantz, M. R. Shammin, T. M. Yanisch, E. Tincknell, and N. Myers,
“Electricity and water conservation on college and university campuses in response to
national competitions among dormitories: Quantifying relationships between behavior,
conservation strategies and psychological metrics,” PLoS One, vol. 10, no. 12, pp. 1-41,
2015.

World Health Organization., “No Title,” WHO announces COVID-19 outbreak a
pandemic, 2020.

A. Werth, P. Gravino, and G. Prevedello, “Impact analysis of COVID-19 responses on
energy grid dynamics in Europe,” Appl. Energy, vol. 281, no. August 2020, p. 116045,
2021.

I. Siksnelyte-Butkiene, “Impact of the COVID-19 pandemic to the sustainability of the
energy sector,” Sustain., vol. 13, no. 23, 2021.

P. Jiang, Y. Van Fan, and J. J. Klemes, “Impacts of COVID-19 on energy demand and
consumption: Challenges, lessons and emerging opportunities,” Appl. Energy, vol. 285,
no. November 2020, 2021.

N. Edomah and G. Ndulue, “Energy transition in a lockdown: An analysis of the impact
of COVID-19 on changes in electricity demand in Lagos Nigeria,” Glob. Transitions,
vol. 2, pp. 127-137, 2020.

I. Santiago, A. Moreno-Munoz, P. Quintero-Jiménez, F. Garcia-Torres, and M. J.
Gonzalez-Redondo, “Electricity demand during pandemic times: The case of the
COVID-19 in Spain,” Energy Policy, vol. 148, no. May 2020, 2021.

J. Rouleau and L. Gosselin, “Impacts of the COVID-19 lockdown on energy
consumption in a Canadian social housing building,” Appl. Energy, vol. 287, no.
December 2020, p. 116565, 2021.

K. T. Gillingham, C. R. Knittel, J. Li, M. Ovaere, and M. Reguant, “The Short-run and
Long-run Effects of Covid-19 on Energy and the Environment,” Joule, vol. 4, no. 7, pp.
1337-1341, 2020.

E. Buechler et al., “Global changes in electricity consumption during COVID-19,”
iScience, vol. 25, no. 1, p. 103568, 2022.

A. Abu-Rayash and I. Dincer, “Analysis of the electricity demand trends amidst the
COVID-19 coronavirus pandemic,” Energy Res. Soc. Sci., vol. 68, no. July, p. 101682,
2020.

A. Leach, N. Rivers, and B. Shaffer, “Canadian Electricity Markets during the COVID-
19 Pandemic:An Initial Assessment,” Can. Public Policy, vol. 46, pp. S145-S159, 2020.

A. Bahmanyar, A. Estebsari, and D. Ernst, “The impact of different COVID-19
containment measures on electricity consumption in Europe,” Energy Res. Soc. Sci., vol.
68, no. July, p. 101683, 2020.

M. Aldubyan and M. Krarti, “Impact of stay home living on energy demand of residential
buildings: Saudi Arabian case study,” Energy, vol. 238, p. 121637, 2022.

M. Alkhraijah, M. Alowaifeer, A. Mansour, A. Alfaris, and D. K. Molzahn, “The Effects
81



of Social Distancing on Electricity Demand Considering Temperature Dependency,”
Energies, pp. 1-14, 2021.

[99] B. M. Deiss, M. Herishko, L. Wright, M. Maliborska, and J. P. Abulencia, “Analysis of
energy consumption in commercial and residential buildings in new york city before and
during the covid-19 pandemic,” Sustain., vol. 13, no. 21, 2021.

[100] E. Ghiani, M. Galici, M. Mureddu, and F. Pilo, “Impact on electricity consumption and
market pricing of energy and ancillary services during pandemic of COVID-19 in Italy,”
Energies, vol. 13, no. 13, 2020.

[101] P. M. R. Bento, S. J. P. S. Mariano, M. R. A. Calado, and J. A. N. Pombo, “Impacts of
the COVID-19 pandemic on electric energy load and pricing in the Iberian electricity
market,” Energy Reports, vol. 7, pp. 4833-4849, 2021.

[102] Q. Wang, S. Li, and F. Jiang, “Uncovering the impact of the COVID-19 pandemic on
energy consumption: New insight from difference between pandemic-free scenario and
actual electricity consumption in China,” J. Clean. Prod., vol. 313, no. January, p.
127897, 2021.

[103] Central Statistics Bureau of Latvia, “Gross energy consumption has fallen by 6.1 %,”
2021.

[104] R. Aboltins and D. Jaunzems, “Identifying Key Challenges of the National Energy and
Climate Plan through Climate Policy Integration Approach,” Environ. Clim. Technol.,
vol. 25, no. 1, pp. 1043-1060, 2021.

[105] A. Tukulis, A. Blumberga, U. Bariss, and D. Blumberga, “Ex Post Evaluation of Large
Electricity Consumer Policy Measures,” Environ. Clim. Technol., vol. 26, no. 1, pp. 12—
24,2022.

[106] K. Locmelis, A. Blumberga, U. Bariss, D. Blumberga, and L. Balode, “Industrial energy
efficiency towards green deal transition. Case of Latvia,” Environ. Clim. Technol., vol.
25, no. 1, pp. 42-57, 2021.

[107] P. (editor) Bertoldi, Guidebook “How to develop a Sustainable Energy Access and
Climate Action Plan (SECAP)” — Part 2 - Baseline Emission Inventory (BEI) and Risk
and Vulnerability Assessment (RVA). Luxembourg: Publications Office of the European
Union, 2018.

[108] “EU Climate Adapt platform.” [Online]. Available: https://climate-adapt.cea.curopa.cu/.
[Accessed: 04-Feb-2021].

[109] Cabinet regulation No. 348, “Republic of Latvia Cabinet regulation No. 348. Adopted
25th June 2013. ‘Methodology for Calculating the Energy Performance of a Building.””
2013.

[110] Cabinet regulation No.432, “Republic of Latvia Cabinet regulation No. 432. Adopted
17th September 2019. "LBN 003-19 ‘Construction Climatology.’” 2019.

[111] A. Trianni, E. Cagno, M. Bertolotti, P. Thollander, and E. Andersson, “Energy
management: A practice-based assessment model,” Appl. Energy, vol. 235, no.
November 2018, pp. 1614-1636, 2019.

[112] R. J. Phillip Karcher, “Success factors and organizational approaches for the
implementation of energy management systems according to ISO 50001,” TOM J., vol.

82



27, no. 4, pp. 361-381, 2015.

[113] B.Jovanovi¢ and J. Filipovi¢, “ISO 50001 standard-based energy management maturity
model - Proposal and validation in industry,” J. Clean. Prod., vol. 112, pp. 2744-2755,
2016.

[114] A.S.M. M. Hasan and A. Trianni, “A review of energy management assessment models
for industrial energy efficiency,” Energies, vol. 13, no. 21, 2020.

[115] E. Annunziata, F. Rizzi, and M. Frey, “Enhancing energy efficiency in public buildings:
The role of local energy audit programmes,” Energy Policy, vol. 69, pp. 364-373, 2014.

[116] T. Fiedler and P. M. Mircea, “Energy management systems according to the ISO 50001
standard - Challenges and benefits,” 2012 Int. Conf. Appl. Theor. Electr. ICATE 2012 -
Proc., 2012.

[117] F. Marimon and M. Casadesus, “Reasons to adopt ISO 50001 Energy Management
System,” Sustain., vol. 9, no. 10, pp. 1-15, 2017.

[118] L.Krog, “How municipalities act under the new paradigm for energy planning,” Sustain.
Cities Soc., vol. 47, no. February, p. 101511, 2019.

[119] J. P. Petersen, “The application of municipal renewable energy policies at community
level in Denmark: A taxonomy of implementation challenges,” Sustain. Cities Soc., vol.
38, no. January, pp. 205-218, 2018.

[120] R. C. Team, “R: A language and environment for statistical computing.” R Foundation
for Statistical Computing, Vienna, Austria, 2020.

[121] M.S. Geraldi, M. V. Bavaresco, M. A. Triana, A. P. Melo, and R. Lamberts, “Addressing
the impact of COVID-19 lockdown on energy use in municipal buildings: A case study
in Florianopolis, Brazil,” Sustain. Cities Soc., vol. 69, no. March, p. 102823, 2021.

[122] (Latvian Public Broadcasting) Eng.lsm.lv, “Latvian government announces widespread
measures to contain coronavirus,” eng.lsm.lv, 12-Mar-2020.

[123] (Latvian Public Broadcasting) Eng.Ism.lv, “Second state of emergency declared in
Latvia,” eng.lsm.lv, 06-Nov-2020.

[124] (Latvian Public Broadcasting) Eng.sm.lv, “Latvia starts COVID-19 vaccination,”
eng.lsm.lv, 28-Dec-2020.

[125] (Latvian Public Broadcasting) Eng.lsm.lv, “More people allowed to gather as ‘yellow’
risk level switches on,” Eng.lsm.lv, 22-Jun-2021.

[126] (Latvian Public Broadcasting) Eng.Ism.lv, “Nearly all services will require Covid-19
certificates in Latvia,” Eng.lIsm.lv, 28-Sep-2021.

[127] (Latvian Public Broadcasting) Eng.Ism.lv, “Official lockdown information published in
English,” Eng.lsm.lv, 21-Oct-2021.

[128] (Latvian Public Broadcasting) Eng.Ism.lv, “Latvia’s lockdown loosening info now
available in English,” Eng.lsm.lv, 11-Nov-2021.

[129] M. Miezis, K. Zvaigznitis, N. Stancioff, and L. Soeftestad, “Climate Change and
Buildings Energy Efficiency — the Key Role of Residents,” Environ. Clim. Technol., vol.
17, no. 1, pp. 30-43, 2016.

83



[130] Central Statistical Bureau of Latvia, “Number of population in cities and counties,” 2019.

[131] The Clean Energy Ministerial, “Global Energy Management System Implementation.
Case Study - City of Daugavpils,” p. 6, May-2017.

[132] Daugavpils municipality, “Handbook ‘Development and implementation of Energy
management system according to ISO 50001:2012.” pp. 1-47, 2016.

[133] F. Bonacina, A. Corsini, L. De Propris, A. Marchegiani, and F. Mori, “Industrial energy
management systems in Italy: State of the art and perspective,” Energy Procedia, vol.
82, pp. 562-569, 2015.

[134] P. Thollander and M. Ottosson, “Energy management practices in Swedish energy-
intensive industries,” J. Clean. Prod., vol. 18, no. 12, pp. 1125-1133, 2010.

84



PUBLIKACIJAS UZ KURAM BALSTAS PROMOCIJAS
DARBS

85



Environmental and Climate Technologies

o 1862

. i & 1 2019, vol. 23, no. 2, pp. 36-46
$ sciendo RS doi: 10.2478/rtuect-2019-0053
RIGA TECHNICAL https://content.sciendo.com

UNIVERSITY

Assessment of the Implementation of
Sustainable Energy Action Plans at Local Level.
Case Study of Latvia

Anda JEKABSONEY", Agris KAMENDERS?, Marika ROSAS3,
Jan KASELOFSKY*, Ralf SCHULE®

13)nstitute of Energy Systems and Environment, Riga Technical University,
Azenes iela 12/1, Riga, LV-1048, Latvia

45Wuppertal Institute for Climate, Environment and Energy, Doeppersberg 19,
Wuppertal, 42103, Germany

Abstract — The need for sustainable energy management at the municipal level is growing, in
order to meet EU climate goals. Multiple initiatives have been launched to support
municipalities in energy planning and strategy development process. Despite available
support, research shows mixed results about implementation of plans and strategies. This
research paper analyses what targets municipalities set, how they monitor implementation of
their sustainable energy action plans (SEAPs) and searches for the most important factors
that have enabled or hindered the implementation of local SEAPs at Latvia. The article shows
that, in some cases, there is evidence that SEAP development is a project-based activity,
supported by external experts. From municipal personnel point of view, it is a project that
ends with approved SEAP, but not a part of their future daily routine. Eventually
implementation of the plan is difficult, because municipalities lack experience in daily
management of energy data, distribution of responsibilities and implementation of
procedures. Municipalities also tend to exclude important stakeholders in their SEAPs, like,
private sector, household sector and transport sector, which lead to lower targets and lower
achievements in GHG reduction.

Keywords — Energy management; energy planning; municipality; sustainable energy
action plan

1. INTRODUCTION

By facing more and more climate change issues around the globe each year, the management of
climate change has become major concern at European Union (EU) and scientific world [1].
On September 25" 2015, the UN General Assembly adopted The 2030 Agenda for Sustainable
development, where 17 Sustainable Development Goals and 169 targets were defined [2].
By adopting this Universal Agenda, world leaders listed climate change as one of the
priorities. In December 2015 at the Paris climate conference (Conference of Parties to the UN
Framework Convention on Climate Change — COP21) 195 countries adopted a global climate
deal, the so-called Paris Agreement, agreeing to keep the global average temperature rise
below 2 °C [3]. In December 2018 at the UN climate change Conference of Parties (COP24)
at Katowice, world leaders agreed on measures for implementing the Paris agreement. Shortly
before COP24 at Katowice, the European Commission adopted a European strategic long-
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term vision for a prosperous, modern, competitive and climate neutral economy “A clean
Planet for all” stating that Europe can be climate-neutral by 2050 [4].

Many argue that cities are the most important actors at reaching climate goals, as the urban
areas are consuming roughly two thirds of global primary energy consumption [5], [6].
Although in countries like Latvia, where around a half of the population is living outside big
cities, energy planning and energy management in rural areas is crucial for meeting climate
goals. Rural municipalities face even more issues with sustainable energy planning, because
of scattered and decreasing population density and lack of internal municipal funding. Often
towns and villages are struggling with maintaining district heating (DH) systems, as many
residential buildings start to use alternative heat sources or renovates the buildings (increasing
energy efficiency) resulting in significantly lower heat consumption. Decreased heat demand
from DH can result in increased specific heat losses and prices [7]. Bariss et al. has found
that increasing income and resulting growth in energy consumption can be an impediment for
reduction of energy consumption [8], especially when all the rural areas are determined to
develop.

In 2008, the Covenant of Mayors (CoM) initiative was launched to provide support for local
municipalities which volunteer to reduce greenhouse gas (GHG) emissions; since then
7755 municipalities, both big and small, have joined the initiative [9], [10]. CoM has been
successful with inclusion of small cities, especially in countries that lack comprehensive
national frameworks, by providing tools and knowledge for energy planning [11]. But still
several problems of SEAP implementations have been indicated in literature. Researchers
Ivner and Gustaffson indicated that, even if municipality do follow up their SEAP, most likely
only implementation of actions will be monitored, but not the impact of those actions. They
argue that energy issues have to become a natural part of daily work [12]. Kamenders et.al
emphasize a lack of expertise among municipal personnel [13], while Melica et al., concluded
that small cities can successfully participate in climate initiatives if support by Covenant
Territorial Coordinators (CTC) are provided (expert organizations or local governments like
regions or provinces). The research showed that 98 % of all SEAPs submitted to CoM in
Spain was developed with support from CTC, 93 % in Belgium and 70 % in Italy [11]. This
shows the huge importance of external support for small municipalities.

The objective of this study is to analyse implementation of SEAPs in order to investigate if
the approach of SEAPs is successful, what kind of targets have been set and how SEAPs have
been monitored. As well, what are the most important factors that enabled or hindered the
implementation of SEAPs. This study aims to increase knowledge of stakeholders (technical
experts, energy managers, municipal officials and policy makers), so that they can make better
decisions and design more effective procedures for reaching SEAP targets. Information have
been collected through a survey in the form of a questionnaire, literature review and analyses
of SEAPs.

2. METHODOLOGY

During this study an online in-depth questionnaire and SEAPs of all involved municipalities
in Latvia were used. The study was organized under the framework of a H2020 funded project
Compete4dSECAP. The project Compete4dSECAP aims at assisting local authorities to
introduce an energy management system and initiate systematic implementation of climate
mitigation and adaptation measures at the local level.

In Latvia there are 119 municipalities of which 110 are towns with rural areas or only rural
areas and 9 are cities. Although only 15 municipalities have joined CoM, more than 40 local
authorities have developed and approved their SEAPs. It is worth to notice that all SEAPs are
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developed with massive support from expert organizations and EU projects (like Conurbant,
SEAP+, Meshartility, 50000&1 SEAP, etc.). To collect the data used in this study, the
municipalities (energy managers or person responsible for SEAP implementation) have been
approached. From 42 municipalities, 11 agreed to answer an in-depth questionnaire about
their SEAP and implementation process. Characteristics of municipalities included in this
study are described in Table 1.

Questionnaire consisted of six parts — basic profile of the municipality, targets, data
availability, SEAP implementation, monitoring and energy management system. Altogether
43 questions were included in the questionnaire. Collected data were complemented by
information available from the approved SEAPs. Qualitative analysis was used to process and
explain data. Structure of the questionnaire process is shown in Fig. 1.

For analysing the results, municipalities were divided in 4 groups based on population size
— large municipality (>50 000 residents), medium municipality (30 000-50 000 residents),
small municipality (10 000-30 000 residents), very small (<10 000 residents). Both large
municipalities are cities and all others are towns with rural areas.

Structure of the

“ Devel ¢ questionnaire _
= evelopment o .. E
§ Ues tignnaire Analysis of results g
o 4 Basic profile of the -
\I/ municipality /I\
" | Targets | o
v - . =
2 Pre-testin, P Data collection 2
z & | Data availability | E
\I/ SEAP implementation ’l‘
= Monitoring 5
8 Final editin Distribution g
z g — Energy management — g
system

Fig. 1. Structure of the questionnaire process.

The period covered by SEAP varies among the 42 municipalities. All CoM signatories have
developed their SEAPs before 2017 covering actions until 2020. Other municipalities have
developed their SEAPs recently (in 2018) and the actions are planned until 2025.

38



Environmental and Climate Technologies

2019/23
TABLE 1. CHARACTERISTICS OF MUNICIPALITIES
Municipality Size of municipality CoM Signatory SEAP period
A Large CoM 2014-2020
B Large CoM 2016-2020
C Medium CoM 2013-2020
D Medium CoM 2011-2020
E Small - 2016-2020
F Small - 2014-2020
G Small - 2015-2020
H Small CoM 2016-2020
J Small CoM 2013-2020
K Small - 2018-2025
L Very small CoM 2013-2020
3. RESULTS

3.1. Determined Targets at Municipalities

As Table 2 shows, all municipalities have committed themselves to a general CO» reduction
target, and most of them have defined additional sector-specific targets. Both large and small
municipalities set ambitious targets. The highest CO, targets have been set by small
municipalities, but at the same time the lowest targets also. None of the two medium-sized
municipalities have any additional targets mentioned.

All municipalities setting additional targets mostly plan to reduce energy consumption in
sectors directly managed by municipal bodies; other sectors are encouraged to reduce energy
consumption, without taking responsibility for achieving goals. From those who have set
sector specific targets, all have committed themselves to reduce energy consumption at
buildings owned by the municipality, five of them have committed to reduce energy
consumption in energy production sector, but only one has decided to reduce energy
consumption in transport and public lighting sectors.

The targets in all municipalities but one is set until 2020, with the base year varying from
2000 to 2016. This is mainly due to the fact that after several territorial reforms,
municipalities still struggle with the collection of reliable historical data.
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TABLE 2. DETERMINED TARGETS AT SEAPS OF EACH MUNICIPALITY
Municipality CO; Target Base Other targets
saving, % year year
Large A 35 2020 2006 1. Reduce energy consumption in buildings owned by

municipality by 10 %

2. To encourage reduction in energy consumption in
residential sector by 5 %

3. Reduce energy consumption in energy production sector
by 5 % (base year 2012)

Large B 10 2020 2010 1. Reduce CO; emissions by 40 % until 2030
2. Reduce energy consumption in buildings owned by
municipality by 10 % (base year 2014)
3. To encourage reduction in energy consumption in
residential sector by 5 %
4. Reduce electricity consumption by 5 % for public lighting
(base year 2015)
5. Reduce electricity consumption by 5 % for public transport
(base year 2015)

O

Medium 20 2020 2008 -

Medium 20 2020 2000 -

O

Small E 40 2020 2010 1. Reduce CO, emissions by 45 % until 2030
2. Reduce energy consumption in buildings owned by
municipality by 10 %
3. To encourage reduction in energy consumption in
residential sector by 5 %
4. Reduce energy consumption in energy production sector
(base year 2014)

Small F 10 2020 2012 1. Reduce CO, emissions by 30 % until 2030
2. Reduce energy consumption in buildings owned by
municipality by 10 %
3. To encourage reduction in energy consumption in
residential sector by 5 %
4. Reduce energy consumption in energy production sector
by 5 % (base year 2015)

Small G 20 2020 2010 1. Reduce energy consumption in buildings owned by
municipality by 5 % (base year 2014)
2. To encourage reduction in energy consumption in
residential sector by 5 %
3. Reduce energy consumption in energy production sector
by 5 % (base year 2012)

Small H 40 2020 2008 1. Reduce energy consumption in buildings owned by
municipality by 20 %
2. To encourage reduction in energy consumption in
residential sector by 10 % (base year 2014)

Small J 20 2020 2010 -

Small K 20 2025 2016 1. Reduce energy consumption in buildings owned by
municipality by 10 % (base year 2016)
2. To encourage reduction in energy consumption in
residential sector by 5 %
3. Reduce energy consumption in energy production sector
by 5 % (base year 2016)

Very L 20 2020 2007 -
small
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3.2. Data Availability at Municipalities

The most significant areas where feedback about data availability in the municipal level

were requested:
— COgz inventory;
— Energy consumption data;
— Data of energy costs.

Six (2 large, 4 small) out of eleven municipalities have compiled a CO, or GHG-inventory,
five of which noted that they do it on a regular basis. During the survey participants were also
asked (subjectively — 1 very important, 3 — moderately, 5 — not important) to rate how
important the inventory is for development and implementation of SEAP measures. Answers
varied significantly. While only two municipalities assessed CO, or GHG-inventory as very
important, most rated it as moderately important. Municipalities without inventories rated this
aspect from 1-3 (1 very important, 3 — moderately, 5 — not important), but municipalities that
have compiled inventories gave rates from 1-5.

In order to assess energy data availability, municipalities were asked what kind of data they
collect and how often. It seems that this is still an important issue as two municipalities (medium
and very small) do not collect any data about public buildings. Four municipalities collect data
for each building separately, three municipalities collect aggregated data for several buildings,
and in two municipalities energy data are collected separately, but for some aggregated.

Half of the municipalities collect energy data and energy costs, however the other half only
energy consumption data. In four municipalities data is collected by direct meter readings,
and in other four digital transmissions (smart meters) of data is used, one municipality pointed
out that they use a different technology. All municipalities collect monthly data except for
one municipality which collects data annually.

Municipalities were also asked to comment on the main challenges concerning the generation
and collection of energy-relevant data in the public sector. Most comments were about the
human factor — responsible persons make mistakes, forget, miss deadlines. Also, many
procedural issues were mentioned, like collection of data is forgotten because of lack of
procedure in cases of sick leave or other issues, no common methodology for collection of
data, etc.

3.3. SEAP Implementation

To understand what commitments municipalities are ready to take for implementing the
SEAP, questions about the human resources and financial resources dedicated for the SEAP
were asked. It is expected that better results will have at the municipalities with more
personnel involved, and more financial resources dedicated for SEAP activities.

As Table 3 shows, all municipalities except D, have officially delegated responsibility to
implement SEAP to some department or administrative body, but the level of position
responsible for it vary significantly. While most of municipalities have assigned a
responsibility to a department or a director of department, for two municipalities executive
directors are responsible, which can indicate a lack of responsibilities at the everyday
management level. From five respondents that gave answer about a number of people
responsible for SEAP implementation, one municipality (G) has assigned responsibilities to
ten persons, other four (A; C; J; K) municipalities have one person. Some activities that have
been supported by expert organizations are used. Municipalities pointed out that support from
experts were used for developing SEAPS and energy audits, finding solutions for improving
energy efficiency in buildings etc.
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TABLE 3. RESPONSIBILITIES AND FUNDING FOR SEAP IMPLEMENTATION

Municipality What department or

administrative body is
responsible for the

implementation of the
SEAP/SECAP in your

Could you please
estimate the number
of staff being
responsible for the
implementation of

Could you please
estimate the share of
labour costs of the staff
responsible for the
implementation of the

For which tasks are
external consultants and
research institutions
predominantly involved
(if at all)?

Local Authority? the SEAP/SECAP? SEAP/SECAP funded
by third party funds?

A Large Deputy Executive 1 0% Mostly the Department
Director (regarding of Development is
properties) working with SEAP

issues. For some
specific tasks external
consultants are hired,
like local University

B Large City Council, 0% Experts are involved for
Department of performing energy
Development audits, for certification

of energy management
system and development
of planning documents

C Medium Infrastructure 1 0% -
development
department

Medium - - -

E Small Energy manager - -

Small Deputy Executive 0% Consultations from state
Director (regarding owned financial
properties and institution “Altum”
environment) about insulation projects

of multi-apartment
houses

G Small Executive Director 10 1-10 % -

H Small Technical project 11-25% Municipality is a partner
manager of department in the “Life Adaptate”
of economic activities project, during which

development of SECAP
(sustainable energy and
climate action plan) is
planned

J  Small Executive Director 1 0% -

K Small Department of 1 76-100 % -
planning and
development

L Very SEAP working group 0% The external consultants

small are involved in finding

solutions for
improvement of
municipal building
energy efficiency, to
perform the energy audit
and do research on the
initial situation
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Only one municipality (municipality B) from all questioned municipalities was able to
specify allocated budget for SEAP implementation, others gave only an estimate. It is worth
noting, for municipality B 67 % of all budget for SEAP was planned to be covered by EU
funds and only 9 % by a municipal budget. Other municipalities explained that annual
municipal budget is not coordinated within SEAP, but instead within a local development
plan. However, some activities overlap also with SEAP activities, so in many cases
implementation of SEAP is a side effect from the municipal budget standpoint. Other
municipalities also commented that a lot of third-party funding is used for investments in
bigger infrastructure projects.

Ten out of eleven municipalities have established a working group dedicated to SEAP
implementation. However, meeting frequency of working groups is rather low: in two
municipalities (B and G), the energy team meets once a year, at municipality H meetings are
organised on a quarterly basis. Others noted meetings are not regular but based on necessity.
Municipality C, has not established an energy team, however they have established two
separate working groups. One targets energy efficiency in multi-apartment buildings whereas
the second one focus on other climate and energy issues.

10
9
8
7
=2 6
= 5
x 4
3
2
1
0

Large = Large Medium Medium Small Small Small Small Small  Small Very

small

A B C D E F G H J K L

Fig. 2. Ratings of political support for implementing climate and energy related measures from 1 (lowest) to 10 (highest).

Municipalities were asked to rate the political support on a scale from 1 to 10. As Fig. 2 shows,
municipalities identify that political support is from 5 to 10. Such results could be closely related
to the budget dedicated for SEAP implementation, but not only. Municipality F has noted that
climate and energy issues are integrated within daily routines of all municipal departments and
are not budgeted or analysed separately. This makes it hard to assess if high political support is
backed up by substantial actions. While municipality B rate political support for climate and
energy issues only with 5, they were the only ones able to provide information on the budget of
the implemented measures. They also commented that municipality should involve more
specialists for implementing energy management system, invest more in smart solutions for data
collection and energy saving and dedicate more resources for organizing energy saving
campaigns. Municipality A remarked that capacity of one person is not enough for managing the
whole energy sector. Municipalities G, H, J noted that there are not enough investments made in
the energy sector, and that there are restrictions for municipalities to take long term loans, which
reduces the ability for municipalities to conduct larger investments. Municipalities D, L mostly
commented about the lack of proper communication between municipal departments, and the
lack of awareness among municipal employees about energy and climate targets.

Municipalities were asked to list three main activities of their SEAPs, see Table 4.
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TABLE 4. MAIN ACTIVITIES INCLUDED AT SEAPS

Municipality Action A Action B Action C
A Large To establish data online Renovation projects for all schools. Renovation projects of
management and At some schools it includes energy particular buildings
monitoring system efficiency measures — automatic
control or radiators, new ventilation
solutions
B Large Energy efficiency measures ~ Modernization of tram To expand public lighting
at buildings funded by infrastructure and renovate existing one,
ERDF funded by municipal budget
C Medium  To increase energy To build boiler house powered by Energy efficiency measures at
efficiency of public wood chips apartment buildings. (“Labs
buildings nams” Ltd. has been created to
support the process)
D Medium  The renovation of preschool ~ Transportation sector — 2 electrical Construction of heating and
educational institution cars bought in 2016 water supply for two streets,
"Pasacina" is in progress, of construction of new heat
“Pepija” has been finished pipes to connect three new
streets to existing district
heating network
E Small - - -
Small Energy efficiency project of ~ Development of energy-efficient Energy efficiency project of
municipalities New castle requirements for procurement of elementary school (project
(cultural heritage) and new vehicles finished in 2017)
energy efficiency project of
culture centre, financed by
third-party funding
G Small To introduce Energy
Performance Contracting
principles, for renovation
projects
H Small To collect and analyse To replace existing municipal fleet with Replace street lights with
energy data new, more energy-efficient vehicles more efficient ones
J Small Renovation and insulation Partly to change public lighting Procurement of 2 electric
of municipal buildings bulbs to LED automobiles
K Small The Energy action plan 2018— The energy management system
2025 has been developed working group is established
L Very - - -
small

The main activities included in SEAPs mostly included renovation projects for municipal
buildings or public lighting. This shows that municipalities deeply focus on municipal
infrastructure instead of including different sectors. Some municipalities like, A, H, K, only
starts to analyse and properly collect data, which could lead to better decisions in the future.
Municipalities J, B and D are the only ones who declared actions related to the transport
sector. Even though municipalities tend to include measures only related to their own
infrastructure, many of them indicate lack of financial resources. Most importantly,
municipality D indicated the risk of low-quality energy audits and low quality renovation
projects, which can cause lower energy savings resulting in low efficient investment.
Miezis et al. has also highlighted the problem with low quality construction works in Latvia,
that reduces trust in renovation projects and potential energy savings [14].
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3.4. Monitoring and Energy Management System

Monitoring is an essential part of energy management. Only two municipalities C and L
answered negatively on the question about whether the local authority monitors the state of
implementation and/or impacts of measures. Municipalities B, E, H, K, and D only monitor
implementation of SEAP, but implementation and impact of measures or activities are
monitored at municipalities A, F, G, and J.

From 11 only three municipalities do not have any experience with the design and
implementation of an energy management system. Municipal councils of all small and large
municipalities have adopted a resolution about the adoption of energy management and have
an energy manager in place, from which six have developed an energy management manual
and five (both large — A; B; and small — F; G; H) have an energy management system in place.

For municipalities A and B, implementation of a certified energy management system
(EnMS) is required by the Energy Efficiency Law. A number of municipalities (with
population above 10 000 and territory development index above 0.5 (development index is
generalised indicator, based on eight different statistical indicators)) are required to
implement EnMS, however they are not obliged to certify. For other municipalities
development, implementation and certification of EnMS is voluntary. According to survey
results, five municipalities have not implemented EnMS despite the legal requirements.

Scope and boundaries of the EnMS vary among five municipalities. It should be noted that
all municipalities with the EnMS in place, have organized informative campaigns concerning
energy management activities and all of them do CO; or GHG inventory on a regular basis.
As boundaries of the EnMS vary among municipalities and in most of the municipalities
EnMS has only recently been introduced, it is hard to assess the impact of the EnMS on the
overall implementation of the SEAPs compared to municipalities without EnMS in place.
More analysis on long term and short term gains from EnMS is required.

4. DiscussiON AND CONCLUSIONS

Implementation of SEAPs has been analysed in 11 different Latvian municipalities.
Results show that most of the municipalities still struggle a lot with reaching their energy and
climate goals, although municipalities in Latvia tend to be very cautious with commitment
towards high energy and climate targets. They all have a CO; reduction goal, as it is the main
reason for developing SEAP at all, but by analysing sector-specific goals it is not clear
whether local authorities have identified which sectors are the most important in reducing
CO;, and whether they understand how the CO, target could be reached. Also, all
municipalities set higher goals for sectors they have full control, like energy efficiency in
municipal buildings. But when it comes to the private sector, local authorities avoid taking
any responsibility of energy consumption trends and set very low targets. This can be due to
a lack of knowledge and understanding how to influence and support change of behaviour in
their communities. Also, it could be explained by the lack of involvement of stakeholders at
target setting phase and selection of the measures. Gustafsson et al. already highlighted the
issue of unwillingness to adopt and implement strategies, when municipalities exclude
important stakeholders from target setting process, resulting in targets which municipalities
do not have a control of, or not setting a targets at all [15]. In some cases, there is evidence
that when the development of SEAP is heavily supported by external experts, there is no real
motivation inside the municipality to adopt the strategy which leads to the opinion that a lack
of funding is what keeps them from reaching their goals. Most of the studied municipalities
could not distinguish how much financial resources is used for SEAP activities and for most
of them there is no specific budget for it. SEAP implementation is seen as a side effect from
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the municipal budget point of view, and only activities that overlap or can be easily integrated
in activities of local development plan are conducted. Implementation of other activities is
considered only when external funding is available. As the analysis highlighted in a few
examples (struggle with data collection, data analysis) municipalities lack qualified personnel
for energy management. This contributes to the fact that some municipalities analyse only
realized measures, but not their impact on the amount of greenhouse gas emissions.

This research has led to the conclusion that municipalities lack knowledge how to set
responsibilities and procedures to create the continuity of SEAP in their daily processes.
In small rural municipalities, short-term project-based external support from experts does not
solve the knowledge deficiency in the long-term. To meet ambitious climate and energy goals
in the rural regions of Latvia, comprehensive and affordable tool should be developed for
municipalities to enable them to control their energy consumption and most importantly, to
enable them to understand the data for acting accordingly. One of such is systematic energy
management, however further in-depth research should be done in order to analyse the full
effect of SEAP and EnMS implementation on long-term energy performance.
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Abstract — Non-residential buildings in the European Union consume more than one third of
the building sector’s total. Many non-residential buildings are owned by municipalities. This
paper reports about an energy saving competition that was carried out in 91 municipal
buildings in eight EU member states in 2019. For each public building an energy team was
formed. The energy teams’ activities encompassed motivating changes in the energy use
behaviour of employees and small investments. Two challenges added an element of
gamification to the energy saving competition. To assess the success of the energy saving
competition, an energy performance baseline was calculated using energy consumption data
of each public building from previous years. Energy consumption in the competition year was
monitored on a monthly base. After the competition the top energy savers from each country
were determined by the percentage-based reduction of energy consumption compared to the
baseline. On average, the buildings had an electricity and heat consumption in 2019 that was
about 8 % and 7 %, respectively, lower than the baseline. As an additional data source for
the evaluation, a survey among energy team members was conducted at the beginning and
after the energy competition. Support from superiors, employee interest and motivation and
behaviour change as assessed by energy team members show a positive, if weak or moderate,
correlation with changes in electricity consumption, but not with changes in heat
consumption.

Keywords — Energy use behaviour; non-residential buildings; workplace

1. INTRODUCTION

Non-residential buildings are an under-researched area. The fact that the latest year for
which data on the energy consumption of non-residential buildings can be found in the EU
buildings database is 2014 emphasizes this point. In 2014 non-residential buildings in the
European Union consumed more than 1640 TWh of energy [1]. This was more than one third
of building sector’s total energy consumption. When it comes to non-residential buildings,
one important stakeholder are local authorities. They own and operate a considerable number
of non-residential buildings. Among these are administrative buildings like the city hall and
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buildings for municipal departments, kindergartens and schools to educate younger citizens,
cultural buildings like museums and assembly halls as well as health buildings like hospitals
and health centres. An obvious approach to lower the energy consumption of these buildings
is to renovate them by increasing the energy efficiency of the heating system, the building
envelope and windows. While this will be necessary to attain long-term energy demand and
greenhouse gas emission goals, an intermediate approach can be to influence the energy use
behaviour of persons using these buildings, i.e. the people working and studying in them.

One of the objectives of the Horizon 2020 project Compete4SECAP, funded by the
European Commission, was to conduct an energy saving competition in public buildings to
see to what extent strategies of this kind can help to lower energy demand of municipalities.
Local authorities from eight member states of the European Union participated in the project
Compete4SECAP, namely Croatia, Cyprus, France, Germany, Hungary, Italy, Latvia and
Spain.

This paper reports on the energy saving competition implemented in 2019 and its results. It
is structured as follows: first, literature about interventions to change energy use behaviour
in non-residential buildings is reviewed. Afterwards, we present the activities that have taken
place during the energy saving competition and give background information on the buildings
the energy saving competition took place in. The next section describes how we evaluated the
energy saving competition — both with regard to energy savings attained as well as the survey
conducted among the members of the energy teams that were tasked with promoting the
energy saving competition in their buildings. Results for energy savings attained during the
energy saving competition and from the survey are elaborated in the subsequent section. The
paper concludes with lessons learnt, a discussion of the study’s limitations and further
research needs.

1.1.  Literature Review

User behaviour has a non-negligible importance for energy consumption. Today, even
building simulations aim to take user behaviour into account [2]. Interventions to change
energy use behaviour have the potential to help reduce energy demand, avoid greenhouse gas
emissions and reduce energy costs. Various interventions that intent to change user behaviour
in residential buildings have been studied. Reviews find that non-price interventions can
reduce energy consumption [3] and that energy savings between 2 % and 20 % are
possible [4]. Yet, many studies try to change energy use behaviour in residential buildings,
and similar interventions in non-residential buildings are studied less often. Staddon et al.
review 22 studies of interventions to change energy use behaviour in the workplace [5]. As
the Compete4SECAP energy saving competition took place in buildings, to which people
come either to work or to study (for more details see the subsequent section), studies dealing
with interventions to change energy use behaviour at the workplace are of high relevance.
The fact that the intervention to change energy use behaviour happens at the workplace has
several consequences. In most cases, energy cost savings will not work as monetary incentive.
Furthermore, employees trying to change their energy use behaviour could experience what
Bull and Janda [6] name competing priorities. Considering the various duties and tasks
employees must perform, the repercussions of their actions on energy consumption are given
low priority. Based on focus groups and interviews in one public authority in the United
Kingdom, Bull and Janda [6] note that this is an existing concern. On the other hand, there
are factors associated with workplaces and schools that can help to make interventions more
successful. One of these factors is their communal nature.
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Staddon et al. [5] point out that workplace behaviour is driven by social and group norms.
Thus, a lasting change of these norms can induce abiding reductions in energy consumption.
Staddon et al. also refer to a sense of community within organisations that interventions can
leverage to achieve larger impacts [5]. Awards and incentives given publicly constitute a
further element that can be used for interventions in a workplace-setting and may make them
more effective.

Staddon er al. [5] developed a classification of interventions, which will be used
subsequently to classify the interventions during the Compete4SECAP energy saving
competition. For this reason, the most important types of interventions will be defined in
detail below [5]:

— Education: “Increasing knowledge or understanding”;

— Persuasion: “Using communication to induce positive or negative feelings or stimulate
action”;

— Incentivisation: “Creating expectation of reward”;

— Environmental restructuring: “Changing the physical or social context”;

— Modelling: “Providing an example for people to aspire or imitate”;

— Enablement: “Increasing means/reducing barriers to increase ability or opportunity”.

Of the 22 studies Staddon et al. [5] review, just one makes use of only one type of
intervention, while the others use three or more interventions. It is also important to note that
the borders between interventions are not delineated distinctly. One and the same instrument
may at times constitute two different interventions or even more.

Looking at the energy savings achieved during these studies, one can find wildly differing
success of the interventions [5]. Seven studies report energy savings of 20 percent or more.
Though, it has to be noted that five of these studies achieved the energy savings by
introducing an element of automation.

Many of the studies reviewed by Staddon et al. [5] utilised internal challenges, competitions
and comparisons of the saving success between colleagues as interventions. Gustafson and
Longland [7] describe a behavioural program using many of the instruments that have been
also used during the Compete4SECAP energy saving competition. Individual colleagues have
been appointed conservation floor captains (comparable to the building energy teams in
Compete4SECAP), floor challenges have been conducted, stickers and posters provided
information and persuasion and energy saving tips were emailed on a regular base. Energy
consumption reduced by 5 % after the first year of the intervention and an additional 4 %
after the second year [7]. Metzger ef al. [8] found that an energy saving competition in an
administrative building in the United States lowered electricity consumption by 6 %.
The competition took place over a period of four months. Many studies reporting about
interventions to change energy use behaviour were conducted within universities. Murtagh
et al. [9] describe a trial that targeted office workers in a university building. The intervention
was to install energy use monitors, give feedback on individual energy use and tips how to
save energy. Over the four-week study period, Murtagh et al. measured a significant reduction
of electricity consumption by up to approximately 16 % [9]. Looking to explain reduction
success by surveying participants and conducting focus groups, Murtagh ef al. [9] only found
a significant relationship between attitudes to energy conservation and energy use. It is
important for the interpretation of survey results to be discussed subsequently that
Murtagh et al. [9] note that self-reported energy use behaviour had no relationship with actual
energy use behaviour in their sample. The study by Dixon et al. [10] is notable to the extent
that they conduct a controlled trial of a comparative feedback campaign in a university setting.
Dixon et al. [10] identify significant reductions in energy consumption in five of the six
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buildings that were treated with the intervention, amounting to 6.5 % in total. They also
observe that the perception of descriptive norms, i.e. the extent to which respondents believe
that others are undertaking energy conservation behaviour, significantly increased during the
intervention [10]. This is a good sign that group norms can be changed during interventions
and lead to improved energy use behaviour. Petersen et al. [11] describe an energy saving
competition in university dorms that had more than 300 000 participants during the two-year
study. A survey was conducted to identify factors that help to explain success in the
competition. Awareness of the competition and motivation to participate in the competition
had a significant positive correlation with the reduction in electricity use. Petersen ef al. [11]
also find a positive correlation between the perception of the degree to which other students
are motivated to participate in the competition. Overall reductions of electricity consumption
attained in the study by Petersen ef al. were 4 % [11]. Further information on studies utilising
energy saving competition can be found in Vine and Jones [12], who review energy saving
competitions in residential and non-residential settings.

The Compete4SECAP energy saving competition built on experiences made during an
earlier Horizon2020 project named save@work. The energy saving competition during
save@work took place in 176 public buildings in nine European countries. The instruments
employed during this energy saving competition are similar to those described in the
subsequent section. Reductions in energy consumption were observed in 73 % of the
buildings and energy consumption decreased by 8 % on average and by 20-25 % in the best
performing buildings [13]. While the save@work project strictly focused on energy
competitions and most of the activities were implemented by experts in collaboration with
local authorities, the scope of the COMPETE4SECAP energy saving competition was
different. Here the energy saving competition was implemented as part of efforts to introduce
an energy management system for the local authorities. The responsibility for running the
energy saving competition was assigned to energy managers of these local authorities.
Therefore, researcher effort and time devoted to the energy saving competition was
considerably lower than during the earlier project.

2. METHODS

The subsequent subsections describe the methods that have been employed in implementing
the energy saving competition and in evaluating its results. Data to evaluate the energy saving
competition’s success mainly comes from two sources. Data on energy consumption for all
non-residential buildings taking part in the competition has been collected continuously
during the competition. Additionally, two surveys among energy team members have been
conducted in the first months of the energy saving competition and after the energy saving
competition has ended.

2.1. The Energy Saving Competition

The activities of the energy saving competition can be clustered into three groups:

1. Preparations: Selection of the participating buildings, collection of reference data,
appointment of the building level energy team members, development of support materials,
and training of the energy team members;

2. Implementation phase: Monthly reading of the energy meters and the local activities the
energy teams performed to actively involve their colleagues working in the same building
with the continuous professional support from the project partners in the form of facilitating
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internal challenges and organizing motivational workshops;
3. Evaluation and award ceremony for the winners.

2.2. Preparations

Prior to the announcement of the energy saving competition the project partners had
developed generic rules for the competition (number of participating buildings per local
authority, types of buildings allowed to enter the competition, evaluation system,
awards, etc.). In the next step three ‘office style’ public buildings were chosen in every
participating local authority. In few of the Compete4dSECAP countries buildings other than
typical office buildings were chosen for the competition. Examples for this are schools and
kindergartens (classified as education buildings), assembly halls and libraries (classified as
cultural buildings), health centres (classified as health buildings) and even one research
institution (classified as research building). We also had to observe drop-out during the
competition: One municipality dropped out of the energy saving competition due to staff
shortages. Another municipality eliminated one building from the competition due to
imminent renovation measures. Table 1 gives an overview of the number of local authorities
and buildings taking part in the energy saving competition until its end.

TABLE 1. BASIC DATA ON BUILDINGS IN THE ENERGY SAVING COMPETITION

Country No. of l‘o.c al‘ NO.' O.f . Classification Total‘ﬂ(‘)or ared  Baseline electricity Baseline heat
authorities in  buildings in o of buildings in . .
o o of buildings o consumption consumption
competition competition competition
: Administration, )

Croatia 4 12 education 17701 m 1139.1 MWh 1678.2 MWh
Administration,

Cyprus 4 12 2333;;0 . 24 527 m? 1015.8 MWh Not applicable*
health, research
Administration,

France 4 12 culture, 42 440 m? 1767.9 MWh 2885.6 MWh
education

Germany 3 9 Administration 16 513 m? 568.0 MWh 1049.0 MWh

Hungary 4 10 Administration 25 094 m? 1248.6 MWh 2725.2 MWh
Administration,

Italy 3 9 culture, 21126 m? 338.3 MWh 2220.4 MWh
education
Administration,

Latvia 4 15 culture, 18 180 m? 462.2 MWh 2223.4 MWh
education
Administration,

Spain 4 12 2311:2;20 N 38 416 m? 2838.7 MWh Not applicable*
health

Total 30 91 203 997 m? 9378.6 MWh 12 781.8 MWh

Note: *Not applicable means that all buildings in the energy saving competition are not equipped with a heating system.
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An energy team was formed in each building, including at least two employees, in order to
implement the energy saving competition locally. The team members collected the historical
reference energy consumption data for the respective buildings compared to which the energy
saving had to be realised by the end of the competition year.

Meanwhile the project partners developed a great variety of supporting materials the local
energy teams could utilise and choose from, including several templates as reminders
(stickers and door/window hangers, posters). In addition, each public authority was given a
set of tools (energy and/or indoor climate meters and recorders) to help identify the energy
saving opportunities and to monitor the results of the buildings. The templates for visual
materials were translated to the national languages by the project partners.

Finally, a one-day-long training was provided by the project partners to the members of the
energy teams at the beginning of the competition, during which special attention was paid to
motivational activities that could be used during the competition to involve employees in
energy saving activities. Another objective of the training was to give energy teams’
knowledge and skills on how to make a simple energy audit or inspection of a building. A
40-pages-long Strategic Handbook was developed to provide specific methodological and
conceptual input to the local public volunteers.

2.3. Implementation

Each energy team prepared an annual action plan detailing what type of actions and methods
they intended to use for involving their fellow workers in their own buildings. These activities
included the utilization of the support materials the project partners had provided, the monthly
collection and reporting of the energy use data, communication of the competition results,
etc.

Supplementing these local efforts, the project partners organized at least two internal
challenges (topic related quizzes, photo contest, best energy saving practices as posts on
social networks etc.) for the public employees during the energy saving competition period.
The winners of the internal challenges were awarded by small, symbolic prizes. Furthermore,
local or national motivational workshops were also organized for all energy team members
in the second half of the competition year in order to exchange experiences, discuss
problematic issues and so far, achieved energy saving results as well as to give motivation to
continue the energy saving competition.

The instruments utilised during the Compete4SECAP energy saving competition are
classified according to the types of interventions developed by Staddon ef al. [5]. It must be
noted that instruments could be either targeted at the members of building energy teams or
both target groups of the energy saving competition (i.e. employees and building energy team
members). Table 2 shows the results of this classification.

TABLE 2. INSTRUMENTS UTILISED DURING THE COMPETE4SECAP ENERGY SAVING

COMPETITION
Instrument Intervention Target group
Energy savings tips Education, Persuasion Both
Motivational workshops Education, Persuasion Energy team members
Internal challenges Incentivisation, Modelling Both
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Monthly newsletter (incl. data
on energy savings achieved to Education, Persuasion, Modelling Both
date)

Ch‘?CkllSt to 1(_ient1fy CNeIEY  Education Energy team members
saving potentials

Information materials (door
hangers, posters, stickers, Persuasion, Environmental restructuring Both
etc.)

Technical materials
(thermometers, air quality Environmental restructuring, Enablement ~ Both
monitors, power strips, etc.)

2.4. Evaluation and Award Ceremony

After the one-year-long energy saving competition the final energy use data was collected
and the best performing buildings were awarded on a national level in the framework of an
awarding ceremony combined with a national conference, where the winners shared their
experience, tricks and success methods with not only the employees of the participating local
authorities but also other interested parties (other municipalities, representatives of the press,
NGOs, expert bodies, etc.). A very important element of the competition subsequent to
evaluation is celebration which ought also to receive attention so participants are motivated
to continue the acquired energy saving behaviour.

2.5. Collection of Energy Consumption Data and Calculation of Energy Savings

A general methodology was developed to determine monthly and annual energy savings
during the energy saving competition in public buildings in eight countries. First, historical
energy consumption data for each public building were gathered. For this purpose, each of
the local authority (LA) compiled specific data collection templates with monthly data on
heat and electricity consumption and average outdoor temperature for the last three years. In
order to ensure reliable and credible data analysis and results, monthly data were collected.

If data were missing or not available for three years, historical data for the previous year or
two-year period, before major changes (e.g. renovation of the building envelope) was used.
Buildings with data for less than one year or 12 months were excluded. It was also defined
that a building could still participate if only data for either electricity or heat consumption
was available. However, savings during the competition were calculated only for the type of
energy for which historical data was available.

After the collection of the historical (reference) energy consumption and outdoor air
temperature, baseline energy consumption was derived for each building. Two separate
baselines were created, one for electricity and one for heating in relation to outdoor air
temperature. Outdoor air temperature was used as it is one of the main factors influencing
energy consumption of buildings. Total energy consumption is the sum of electricity and heat
baselines.

During the competition period (January — December 2019) LA representatives recorded
heat and electricity consumption (Qcompetition) and outdoor air temperature data separately for
each month and entered them into an energy monitoring system. Once monthly data was
inserted, baseline consumption (Qvascline) 1S calculated by using the formulas created during
historical (reference) data analysis.
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Fig. 1. An example of heat energy baseline determination.

Obaseline 18 calculated as y in the equation seen in Fig. 1, where x is the outdoor temperature.
When Qcompetition 18 determined during the competition, absolute monthly and yearly energy
savings (Osavings) are calculated by using Eq. (1).

Qsavings = Qbaseline - Qcompetilion ’ MWh/month (1)

Accumulated energy savings are calculated in order to estimate the total energy savings
during the respective period of the energy competition. It allows also participants of the
competition to follow energy saving results and take further actions. The calculation of Qsavings
is repeated each month. To calculate the cumulative or total savings (Qiotal_savings) during the
competition period all individual monthly energy saving results are summarized.

To determine the winner of energy saving competition, Qsavings are expressed in percentage

(qsavings) by U.Sillg Eq. (2)

_ Qsavings

qsavings -
Qbaseline

Energy savings, expressed in percentage, were used to compare buildings irrespective of
their size and type. This allows to accurately determine the winner of the energy saving
competition.

100, % (2)

2.6. Surveys among Energy Team Members

Members of the energy team were asked to participate in two surveys. The first wave of the
survey among energy team members was conducted in February and March 2019. The second
wave of the survey was conducted after the energy saving competition had ended in January
and February 2020. The questionnaires were drafted in English and have been translated by
members of the project consortium to their respective national language. One of the goals of
the survey was to assess the extent to which differences in certain qualitative variables can
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help to explain differences in the success during the energy saving competition. To do this,
we use the following items from the second wave of the survey:

— The energy team members’ rating of their superiors’ interest in the energy saving
competition, their motivation to support it and its success as well as the extent to which
they supplied necessary resources on a five-point agreement scale (strongly disagree
to strongly agree);

— Energy team members were asked to estimate how interested their colleagues have
been in the energy saving competition, how motivated they have been to contribute to
the energy saving competition and to which extent they have changed their energy use
behaviour. To do this, respondents entered percentage shares on a five-point scale
ranging from e.g. very motivated to not motivated. This type of questions is similar to
those used by Petersen et al. [11];

— Energy team members were asked to assess how helpful the materials distributed by
the project teams have been on a five-point scale from not helpful to very helpful and
rate the materials on a scale from very dissatisfied to very satisfied.

Based on survey results we construct five scores. To do this, we assume that the level of
measurement of the scales we use in the survey is interval. These are the five scores we will
consider in the analysis:

— Support from superiors: The calculation of this score is based on three items: “My
superiors were interested in the energy saving competition and its success”, “My
superiors were motivated to support the energy saving competition and its success”
and “My superiors did supply resources (money and time) we asked for”. Answers are
transformed into numbers using the values in Table 3. The score for an individual
energy member is calculated by averaging. The maximum score is 5 (strongly agree
with all three items), the minimum score is 1 (strongly disagree with all three items).
If more than one energy team member from a building answers this question, we derive
the score for a building by calculating the average of all scores from energy team
members from this building;

— Interest: This score is calculated using the estimate share of colleagues that have been
very interested, interested, and so on (see Table 3). The score for interest is the
weighted mean of the values in Table 3, where the shares given by respondents are the
weights. The maximum score possible is 5 (100 % of colleagues are very interested),
the minimum score is 1 (100 % are not interested). If more than one energy team
member from a building answers this question, we derive the score for a building by
calculating the average of all scores from energy team members from this building;

— Motivation: This score is calculated in the same way as “Interest”;

— Behaviour change: This score is calculated in the same way as “Motivation”;

— Helpful material: This score is calculated using the assessment of the helpfulness of
the materials distributed by the Compete4dSECAP team. Respondents were asked to
assess eight materials. A score was calculated for every energy team member who
assessed at least five. The maximum score possible is 5 (100 % of the materials
evaluated are rated “very helpful”), the minimum score is 1 (100 % of the materials
evaluated are rated “not helpful at all””). If more than one energy team member from a
building answers this question, we derive the score for a building by calculating the
average of all scores from energy team members from this building.
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TABLE 3. CALCULATION OF SCORES
Support Interest Motivation Behaviour change Helpful material
5 Strongly agree ~ Very interested ~ Very motivated  To a great extent ~ Very helpful
4 Agree Interested Motivated Somewhat Helpful
3 Undecided Fairly interested ~ Fairly motivated Little Moderately helpful
2 Disagree Slightly interested Slightly motivated Very little Slightly helpful
1 Strongly disagree Not interested Not motivated Not at all Not helpful

Based on the findings discussed in the literature review, we expect:

— A positive correlation between the support from superiors and energy savings.
Superiors supporting the energy saving competition publicly will help to mitigate the
problem of competing priorities [5];

— A positive correlation between the interest of colleagues and energy savings. Interest
in the energy saving competition is seen as a proxy for willingness to change energy
use behaviour;

— A positive correlation between the motivation of colleagues and energy savings.
Motivation is also seen as a proxy for willingness to change energy use behaviour;

— A positive correlation between observed behaviour change and energy savings.
Though, it has to be noted that in this case the correlation will only be positive if a)
employees change their energy use behaviour and b) energy team members are able to
observe and assess it correctly;

— A positive correlation between how respondents assess the material distributed by the
Compete4SECAP team and energy savings. This can be interpreted as indicator for the
role the materials distributed by the Compete4SECAP partners had in the success
during the energy saving competition.

We use Spearman’s rank correlation coefficient ps, i.e. Pearson’s correlation coefficient for
rank values, to assess correlation. We use the built-in function of R [14] to calculate ps and
test if the correlation is significantly different from zero.

3. RESULTS

3.1. Energy Consumption during the Energy Saving Competition

Results of energy savings competition are determined on three levels — buildings,
municipalities and countries. In interpreting the results, we will mainly concentrate on
percentage changes compared to the baseline. In three of the countries participating in the
Compete4SECAP energy saving competition the methods described in the preceding section
could not be followed entirely. In one of the countries, competition activities began late. In
the others, occupancy and use of buildings changed and a technical defect caused an abnormal
change in electricity consumption. Furthermore, in some cases it has been much harder than
expected to collect reliable energy consumption data. Therefore, we concentrate our analysis
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on 61 buildings from Croatia, France, Hungary, Latvia and Spain for which we are reasonably
sure that the methods described above have been followed.

We have recorded data for changes in heat consumption from 43 buildings. The other 18
buildings in our sample are not equipped with a heating system.

TABLE 4. CHANGE OF HEAT CONSUMPTION COMPARED TO BASELINE CONSUMPTION

n Mean Median Standard Deviation Max Min

43 —6.7% —4.5% 16.8 % 23.6 % -39.8%

While the average reduction of heat consumption by 6.7 % is consistent with the results of
earlier studies, we also find a high standard deviation of 16.8 % (see Table 4). The maximum
value in the dataset is an increase of heat consumption by 23.6 %. The minimum value is a
decrease of heat consumption by 39.8 %. This is twice the maximum value that a review
found for likely savings due to combination intervention [4] and therefore considerably higher
than values typically found in the literature. Yet, we know of a case in which the energy
saving competition gave the impetus to lower the set point of the heating system by several
degrees Celsius. This does result in substantial savings. Therefore, we decide to not discard
any of the remaining values as outliers. This leaves us with 43 observations in Table 4. Fig. 2
shows the changes in heat consumption grouped by country.

200% - ‘

20% -

Change in heat consumption

' ' '
Croatia France Hungary Latvia

Country

40% -

Fig. 2. Change in heat consumption by country.

Fig. 2 illustrates that the success of the energy saving competition differs between the
countries in the competition. It also underlines that there have been large differences in the
extent and direction of changes in heat consumption even within countries. In every country
we find buildings that have a higher heat consumption in the year of the energy saving
competition compared to the baseline. In France the median value amounts to an increase in
heat consumption. Compete4dSECAP project partners could identify possible reasons for this
increase in heat consumption. These reasons range from a lack of resources the energy teams
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had to raise awareness to the substitution of energy team members during the competition.
Yet, with the available data it was not possible to pinpoint definite reason in each individual
case.

Data for the change of electricity consumption was available for 61 buildings. This data is
summarized in Table 5.

TABLE 5. CHANGE OF ELECTRICITY CONSUMPTION COMPARED TO BASELINE CONSUMPTION

N Mean Median Standard Deviation Max Min

61 -7.6% -1.5% 12.6 % 239% -34.8%

On average, electricity consumption of buildings in the energy saving competition was
reduced by 7.6 %. The standard deviation is lower than in the case of heat consumption, but
still large with 12.6 %. Again, the minimum value (i.e. the largest decrease) in the sample is
considerably larger than the value for combination interventions found in the literature [4].
Yet, as in the case of changes in heat consumption we decide against discarding any result as
outlier. Fig. 3 shows the changes in electricity consumption grouped by country.
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Fig. 3. Change in electricity consumption by country.

As in the case of heat consumption, Fig. 3 illustrates that changes of electricity consumption
in the year of the energy saving competition differ widely even within countries. In four
countries (France, Hungary, Latvia and Spain) at least one building achieved a reduction of
its electricity consumption by 20 % or more in the year of the energy saving competition.
As was the case for heat consumption, each country saw buildings that had a higher electricity
consumption in the competition year compared to the baseline. Possible reasons for this are
similar to those named in the case of heat consumption.

Table 6 shows the results of energy saving competition in absolute terms as well as the
change in energy consumption (i.e. heat and electricity combined) for each of the five
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countries. Please note that the results in Tables 4 and 5 and Fig. 2 and 3 are evaluated on the
level of buildings while the change in energy consumption in Table 6 is evaluated on the
country level.

TABLE 6. NET ELECTRICITY AND HEAT SAVINGS IN THE YEAR OF THE SAVING COMPETITION

B - . . Change in energy
Country  Mecetricity Net electricity savings  nnec  Net heat savings consumption
Croatia 12 32.8 MWh 8 122.0 MWh -5.5%
France 12 220.3 MWh 11 122.0 MWh -74%
Hungary 10 131.5 MWh 10 260.2 MWh -9.9 %
Latvia 15 55.9 MWh 14 163.6 MWh -8.1%
Spain 12 194.2 MWh - - —6.8 %
Total 84 631.9 MWh 56 791.2 MWh -84 %

3.2. Survey Results

The second wave of the survey was conducted in January and February 2020, i.e. after the
energy saving competition had ended. The survey was completed by 135 energy team
members, of which one did not name the building he or she was responsible for.
The remaining 134 energy team members came from 52 buildings, which corresponds to 57 %
of all the buildings in the energy saving competition. We have calculated the five scores that
have been defined above for all 52 buildings:

Support from superiors: Most respondents agreed that their superiors were interested
in the energy saving competition, motivated to support it and were supplying the
resources the energy teams asked for. The arithmetic mean for the support score is 3.7,
its standard deviation 0.8. The maximum value is 5, the minimum value 1.7,

Interest: Most respondents estimated that a considerable share of their colleagues was
at least fairly interested in the energy saving competition. The arithmetic mean for the
interest score is 3.3, its standard deviation 0.9. The maximum value is 5 (i.e. one energy
team member estimated that 100 % of his/her colleagues were very interested), the
minimum value is 1.3;

Motivation: Again, most respondents thought that a large share of their colleagues was
at least fairly motivated to support the competition. The arithmetic mean for the
motivation score is 3.3 (s = 0.9, max = 5, min = 1.3). The small differences between
the interest and motivation score may signal that it was hard for respondents to
discriminate between interest and motivation;

Behaviour change: Respondents were even more positive that their colleagues changed
their energy use behaviour. The arithmetic mean for the behaviour change score is 3.6
(s = 0.8, max = 5, min = 1.55);

Helpful material: The helpful material score could only be calculated for 51 buildings.
Overall, respondents considered the material distributed by the Compete4SECAP team
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as helpful. The arithmetic mean for the helpful material score is 3.7 (s = 0.7, max = 5,
min = 2.1).

We calculate Spearman’s rank correlation coefficient for the correlation between the change
in electricity and heat consumption and our scores separately and then test if each correlation
is significantly different from zero. In calculating correlations, we only use data from five
countries (Croatia, France, Hungary, Latvia and Spain) for the reasons explained above. We
find all but one rank correlation coefficient to have the expected sign. The correlation between
the change in electricity consumption and the helpful material-score is negative, but very
weak and not significantly different from zero. The correlations between the other scores and
the change in electricity consumption are weak or moderate, but significantly different from
zero. Correlations between the change in heat consumption and the scores all have the
expected sign, but are very weak or weak and not significantly different from zero. Table 7
shows the results of the analysis. These findings can be explained with the thesis that changes
in electricity consumption were to a stronger degree caused by changes in user behaviour than
changes in heat consumption. This assumes that the scores are proper indicators for changes
in user behaviour.

TABLE 7. SPEARMAN’S RANK CORRELATION BETWEEN SCORES AND ENERGY SAVINGS

nelectricity ps,electricity Ppeat ps, heat

Support from superiors 37 0.38* 25 0.09
Interest 37 0.42*%% 25  0.35
Motivation 37 0.56*%** 25 022
Behaviour change 37 0.38* 25 0.27
Helpful material 37 0.01 25 022

Note: * p <0.05, ** p <0.01, *** p <0.001

4. DISCUSSION

Our study corroborates several findings from the literature. Energy saving competitions can
help to save considerable amounts of energy just through small investments and changes in
the energy use behaviour of employees. In our study, electricity and heat consumption has
been lowered by on average 8 % and 7 %, respectively, in the year of the energy saving
competition. This finding is consistent with earlier studies, though also at the lower end of
likely energy savings due to combination interventions to change energy use behaviour [4].
The large standard deviation of changes in electricity and heat consumption we found in our
sample is notable.

That the energy saving competition achieved energy savings is an important finding
especially due to the fact that it was mainly executed with the local authorities’ resources.
Launching energy competitions as one of the actions of energy management system in
municipalities delivers the same results as in other cases and can be introduced on an annual
basis. Energy managers become important players to ensure direct energy savings in their
public buildings with the training materials, energy monitoring and motivational instruments
already available.
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For energy saving competitions to be successful at the workplace, engagement of all
employees working in a building is helpful. Energy team members, who answered our survey,
mostly saw their colleagues as interested in the competition, motivated to support it and
changing their energy use behaviour considerably. This is documented by the average of the
respective scores being between 3 (fairly interested, motivated, etc.) and 4 (interested,
motivated, etc.). Most respondents also felt supported by their superiors, which is important
in light of the competing priorities discussed by Bull and Janda [6]. The scores for support
from superiors, interest, motivation and behaviour change of employees as assessed by energy
team members exhibit a positive (if weak or moderate) correlation with the change in
electricity consumption. The correlations between these aforementioned scores and the
change in heat consumption are very weak or weak and not significantly different from zero.
The support materials distributed by the Compete4SECAP team have been shown to be
helpful as documented by an average score of 3.7. Yet, how helpful the materials were in the
eyes of the energy team members was not correlated with the changes in electricity and heat
consumption.

Nevertheless, there are several limitations of our study that have to be kept in mind when
interpreting the results. It was not possible to follow the competition protocol to the fullest
extent in every country. Collecting reliable energy consumption data for calculating baselines
and saving success was harder than expected. The fact that reliable data on energy
consumption can be hard to access or collect in the case of public buildings underlines that
energy management system could be of great help to municipalities. The data from only five
countries could be used in our analysis and large changes in energy consumption (£20 %) do
occur in the sample. Various reasons why these changes are probably due to actual variations
and not due to measurement errors have been identified, but an unambiguous reason in every
case could not been pinpointed. Another limitation is that the survey could only be conducted
among energy team members. Therefore, there is only an impression of how interested,
motivated, etc. most people working in a building seemed to others and not how they in fact
felt. Energy savings have been corrected for outdoor temperatures, which make the estimation
of energy savings more reliable and is a big advantage compared to other studies that have
not done this. Nevertheless, a gold standard for estimating the impacts of energy saving
competitions would be to have a randomised controlled trial, where buildings are randomly
assigned to the trial group and a control group of buildings that do not take part in the energy
saving competition. This was not possible in our project.
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Abstract — The European Union has taken the course to become climate neutral by 2050. To
reach that target significant changes in all sectors are necessary, resulting in increasing
regulatory pressure on energy producers, consumers and other sectors. Increasing legal
requirements was also one of the reasons why the city of Daugavpils (population of 82 000)
took a decision to implement an Energy management system (EnMS). In the boundaries of
EnMS Daugavpils included more than 100 public buildings, public transportation and public
lighting. This research paper presents results of the EnMS implementation, main drivers and
barriers that Daugavpils has faced and overcome in the implementation process, and also
assesses the benefits the city of Daugavpils has gained from EnMS. The success rate of EnMS
in such an organisation as a municipality is based on the awareness and knowledge of the
municipality’s employees and support from the municipality leaders. The case study of
Daugavpils shows energy savings of 12 % in the public building sector after implementing
EnMS.

Keywords — Energy efficiency; energy management; energy management systems; energy
planning; ISO 50001; sustainable energy action plans

1. INTRODUCTION

In the last decade, environmental and climate issues have significantly affected the
decision-making process for policy makers, market and industry professionals. Many
different policy instruments have been created to address climate issues, for example
regulatory and economic tools carried out by governments, like laws, taxes, emission trading
systems, and voluntary agreements, like certification schemes, labels, etc. [1], [2] One of the
most applied tools for reducing environmental impact is the Environmental Management
system (EMS) [3], [4]. While there can be many different EMS, even individually designed
ones, the most widely known are ISO 14001 and European Union’s EMAS (Eco management
and auditing scheme). Implementation of these schemes helps organizations to be compliant
with the growing regulatory requirements and to communicate environmental performance
with the public [5]. Following the success of the Environmental management system, ISO
50001 Energy management system (EnMS) was launched in 2011. The aim of the standard is
to enable organizations to establish the systems and processes necessary to continually
improve energy performance, including energy efficiency, energy use and energy
consumption [6]. EnMS helps energy efficiency measures become a part of daily processes,
rather than individual energy efficiency projects [7].

* Corresponding author.
E-mail address: anda.jekabsone@edu.rtu.lv

©2020 Anda Jekabsone, Agris Kamenders, Marika Rosa.
This is an open access article licensed under the Creative Commons Attribution License (http:/creativecommons.org/ 41
licenses/by/4.0), in the manner agreed with Sciendo.


mailto:anda.jekabsone@edu.rtu.lv

Environmental and Climate Technologies

2020/ 24

Backlund et al. has concluded that by improving energy management practices, it is
possible to save up to 20 % of energy and that energy efficiency measures without proper
energy management practices do not ensure the best results [8], [9]. Pelser et al. have found
that it is possible to reduce electricity consumption at a cement plant by 25 % using the ISO
50001 approach and without additional investments in equipment [10]. Some countries have
already introduced legislative requirements to introduce ISO 50001 in large industries [11].
Bottcher and Miiller has studied the German automotive industries and found that
implementation of ISO 50001 does contribute to better carbon performance, which is
associated with better economic performance of the company. They also argue that the
advantages of ISO 50001 compared to ISO 14001 are that the former is narrower and more
focused on specific targets, and thus more comparable and measurable. Another advantage is
that it requires more involvement of top management [12]. Phan and Baird has highlighted
that there is variation in the extent of use of EMS across different industries, however all have
been granted the same certificate [13]. Other authors also highlight that some organisations
use ISO 14001 more as a marketing tool, while real environmental performance is mostly
symbolic [14], [15].

ISO 50001 is applicable to any type of organization, from huge industrial enterprises to
small organizations, and it is compatible with ISO 14001 and ISO 9001 due to its similar
structure. It has international recognition; therefore, it is widely used [16]. Also
[SO-maintained data shows that the number of issued certificates in Europe has increased
significantly, from 5526 certificates in 2014 to 17 655 certified systems in 2017 [17].
Research shows that in countries with the highest number of certifications, the main reasons
to adopt ISO 50001 are the presence of legislative norms to reduce GHG emissions and prior
adoption of ISO 9001 and ISO 14001. If an organisation has already introduced any other
ISO standard, it is easier to introduce new ones [18].

One of the approaches that has been used in many public and private buildings is the
“Building Energy Management System” (BEMS) [19]-[23]. In most cases, BEMS includes
smart systems, and analysis of energy use in buildings in relatively high detail and it is mostly
used in huge buildings or building complexes. It can, however, become a heavy approach
when applied to a large number of buildings, which can be widely spread across a bigger
territory as in the case of municipalities. When a municipality has to manage energy in more
than 100 buildings, as well as street lighting and transport, a more holistic and universal
approach has to be used, to control the system centrally.

In recent years, municipalities have started to apply ISO 50001 methodology to their energy
planning, showing promising results, that implementation of ISO 50001 in municipalities
might foster energy savings faster [24], [25]. Data show that payback time of the
implementation of EnMS in a municipality can be even less than a year [26].

Currently, approximately 20 municipalities in Europe have received an ISO 50001
certificate (no precise statistics are available, therefore the assumption is based on measures
taken by EU funded projects, like “Energy for Mayors”, “compete4SECAP”, “5000&1
SEAP”). One of the main drivers to introduce EnMS in municipalities is a growing national
pressure to achieve GHG and energy efficiency targets. In Latvia, for example, one of the
problems identified is predominant reliance on the availability of EU funding, which
contributes to negative fluctuations of costs (when external funding is available costs tend to
increase) [27] and this issue can be addressed through sustainable planning.

Though the number of certified companies is increasing, the number of certified
municipalities is still low. There are more than 9500 municipalities around Europe that have
joined the Covenant of Mayors (CoM) initiative. Most of them have a potential to introduce
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EnMS, however there is currently very few evidences whether and why municipalities should
introduce EnMS for their assets.

The aim of this paper was to research and present the current status of EnMS performance
in one municipality. To do so, three research questions were identified:

1. What is the precondition for implementation of EnMS?
2. What are the main benefits from implementation of EnMS in a municipality?
3. What are the most important factors for EnMS to successfully function?

The case study was used to research these questions. The studied municipality — city of
Daugavpils — is the first municipality in Europe that certified ISO 50001 with the broadest
boundaries. Analysis is limited to data gathered by municipality within EnMS since 2016 and
historical data since 2014. An individual interview with the energy manager of Daugavpils
city was carried out to understand the procedural practices. Daugavpils has a population of
approximately 82 000. The results are not applicable to very large or very small cities. The
choice of research methods is explained in the Methodology section.

2. METHODOLOGY

2.1. Background

Many European municipalities, including all CoM signatories, use Sustainable energy and
climate action plans (SECAP) as a tool for addressing climate change and energy targets. CoM
reports show that in many cases SECAP implementation has resulted in significant reduction of
CO, emissions and energy consumption [28], [29]. But as Petersen argues, while leading
municipalities show good results, less active municipalities struggle with meeting the energy and
emission targets set in SECAP [30]. Therefore, effectiveness of SECAP methodology can be
argued.

As energy planning for most of municipalities in Latvia is not mandatory, there is no defined
framework of sustainable energy planning. Nevertheless, it is expected that municipalities act on
increasing the share of renewable energy and reducing energy consumption. Research shows that
in Latvia there is great potential for developing other renewable technologies, instead of biomass
combined heat and power plants (CHP) [31], and great emphasis is placed on development of 4
generation district heating systems [32], [33]. However, previous research shows that many
municipalities lack the experience and knowledge to implement measures included in SECAP.
Therefore, it is important to examine what instruments can motivate municipalities to implement
approved SECAPs. From this perspective, EnMS according ISO 50001 is one of such instruments
for municipalities with limited knowledge and experience as the standard provides clear structure
and procedures for the introduction of a systematic reduction of energy consumption in public
assets.

2.2. Theoretical Framework

The theoretical framework of this research paper is based on methodology proposed by
Kamenders et al. (see Fig. 1) [26]. It was selected as the most appropriate and to the date as the
only methodology to analyse the efficiency of EnMS in municipalities. This theoretical framework
consists of four main phases.

The first phase is to ensure the political commitment of the municipality towards mid-term and
long term local, regional, national and/or international energy and climate targets. It means that
the municipality acknowledges the national goals and shows a willingness to act on them.
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The second phase is the planning phase, when the municipality analyses the current situation,
and based on the results of the analysis, sets annual quantitative and qualitative targets. The current
situation analysis is carried out by the municipality itself or outsourced. Initially historic data are
gathered to be used as a baseline for comparison. The municipality identifies actions to be
implemented in order to achieve the targets.

The third phase is implementation and operation of the EnMS, which includes implementation
of identified actions and procedures, e.g. regarding monthly data collection and assessment of
deviations. According to this framework, implementation includes all the principles of energy
management, including data collection and monitoring.

The last phase is checking, which includes internal audits, assessment of the results and
measurements to identify strengths and weaknesses of the established system. In this phase, further
corrective and preventive actions are taken.

The timeline of all four phases is one year. Based on the results from the checking phase, the
municipality revises its commitment and sets new annual targets. This ensures that the overall
energy management system is adaptive to new realities and necessities, and this adaptation process
can be based on reliable data.

In this research paper, the theoretical framework is applied to analyse the case study of
Daugavpils (see Section 3.3).
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Fig 1. Methodology of the integrated EnMS and SECAP approach [26].
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2.3. Background of the Municipality

The city of Daugavpils is the second largest city in Latvia with a population of 82 604 (at the
beginning of 2019) [34]. It is located in the southeast of Latvia, close to borders with Lithuania
and Belorussia. The municipality employs around 5910 persons. In 2015, the total heat
consumption in public buildings was ~47.7 GWh; average specific heat consumption 185 kWh/m?
a year. Total electricity consumption in public buildings was 17.1 GWh, electricity for street
lighting was ~5.6 GWh. Energy consumption for public transport was ~13 GWh (buses,
minibuses, trams) [35].

In 2016, Daugavpils signed the Covenant of Mayors and has participated in the 2017 CEM
Energy Management Leadership award and received the Energy Management Insight Award for
helping to build awareness of ISO 50001 and for contributing to global knowledge of energy
management implementation.

2.4. Quantitative Data Collection

This study used multiple data collection and analysis methods, like desk research, policy
document analysis, quantitative data analysis and a questionnaire. Two main policy documents
were analysed “Daugavpils Sustainable Energy Action plan until 2016-2020” and “Energy
management system manual for the city of Daugavpils”, as well as annual ISO audit reports.
Additionally, the questionnaire was used in a previous publication by Jekabsone et al. [36]. The
questionnaire was completed by the energy manager of the city of Daugavpils, and it provided
qualitative data about the EnMS implementation process.

All the energy data used in this article were collected by municipality personnel via an energy
monitoring platform introduced in the municipality according to EnMS procedures. The
municipality issued an order for technical personnel in the public buildings to ensure monthly
energy data entry into the energy monitoring platform.

Technical personnel submit heat, electricity and hot water consumption data. The energy
manager submits data on monthly energy tariffs and average outdoor air temperature. Heat energy
consumption data are climate-corrected using a national methodology, which is based on ISO
13790:2008 that gives calculation methods for assessment of the annual energy use for space
heating and cooling of a residential or non-residential building [37], [38]. Data analysis and
visualization is available in the platform according to ISO 50001 requirements and local
legislation. In case of each building, the platform calculates and reports monthly deviation in
energy consumption.

In this research paper, only EnMS in public buildings were studied.

Data of the five-year period (2015-2019) has been analysed to understand the quantitative
results of measures taken by the municipality. Daugavpils municipality has included almost all
the municipal infrastructure in the EnMS, which makes their system the largest certified EnMS in
Latvia. EnMS covers a significant part of sectors included in SECAP.

Currently the municipality has a database of energy consumption data since 2012.

Data of 2012-2015 were gathered during the first planning phase as historic data. Since 2016,
the municipality started collection of actual monthly data through the online energy management
platform. Additional information about buildings was requested from the energy manager of
Daugavpils.

2.5. Analytical Framework

Based on the theoretical framework, assessment of the EnMS was performed in four phases
through evaluation of the following aspects:
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Phase 1: motivation of the city to develop EnMS (and SECAP);

Phase 2: setting EnMS (and SECAP) boundaries and targets;

Phase 3: introducing and organising EnMS implementation process;

Phase 4: assessing the monitoring and implementation process, including communication
between departments and other stakeholders during implementation.

Within phase 1, the challenges the municipality faced regarding energy efficiency are explained,
while in phase 2 the chosen targets and boundaries are analysed. In phase 3 the main steps for
implementing the EnMS are explained. Phase 4 shows how the energy data were exchanged and
organized before and after the implementation of the EnMS.

3. ANALYSIS AND RESULTS

During 2015 and 2016, the city of Daugavpils worked in parallel on the development of both
the SECAP and EnMS. The EnMS manual defines procedures for implementation, operation and
monitoring of the EnMS, while SECAP defines strategic climate mitigation targets and actions in
all the territory of the municipality. Both documents were approved by the city council in 2016.
At the end of 2016, the city of Daugavpils received the ISO 50001:2012 certificate.

The estimated total budget for implementation of SECAP was 61 million EUR, from which
67 % was planned from EU funding, 19 % from the budgets of municipal enterprises, 9 % from
the municipal budget, 5 % national government funding.

The share of the overall municipal budget dedicated to the public sector is 51-75 %.

3.1. Phase 1: Motivation of the City to Develop EnMS (and SECAP)

Between 2010 and 2014 multiple public building renovation projects were implemented in
Daugavpils, mainly in education facilities. Upon completion, almost none of the projects met the
expected energy consumption. This was one of the issues that led to the conclusion that energy
efficiency should be addressed more diligently. Afterwards other challenges were identified, like:

— Lack of energy consumption data and its analysis;

— No responsibilities assigned to energy management, no energy manager;

— Selection of energy efficiency measures were “project-based” lacking a systematic
approach and there was no methodology on how to select the buildings for renovation;

— Data collection was chaotic and with low transparency (hard to track down energy data and
costs).

All these observations led to the conclusion, that energy management would lead to better
decision-making and would save financial resources.

The municipality started the development of EnMS in late 2015 and early 2016. The whole
process took about one year and the timeline of the main steps of the process is illustrated in Fig. 2.
The city of Daugavpils received important support and training from external experts.

After the city initiated introduction of the EnMS in its assets, a new Energy Efficiency Law was
approved in Latvia in 2016. The Law was based on the EU Energy Efficiency Directive [39] and
introduced a new mandatory norm for the nine largest cities in Latvia (including the city of
Daugavpils) to implement and certify EnMS. This was an important factor that accelerated the
process.
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Fig. 2. Main steps of the EnMS implementation process [40].

3.2. Phase 2: Setting EnMS (and SECAP) Boundaries and Targets

The city of Daugavpils was working in parallel on its EnMS and SECAP. The main focus areas
of SECAP are centralised heat energy production, energy savings in buildings, energy savings of
street lighting and public transport. Energy performance of the private sector is included briefly
in the form of informative measures, without strong commitments to gain results.

Initially the boundaries of the EnMS included 100 public buildings, public street lighting system
with 9183 luminaires and total length of the system of 351 km as well as public transport with
over 90 vehicles for 32 bus and 3 tram routes. In 2018 the boundaries were extended and now
includes an additional 25 public buildings.

The share of each sector before EnMS implementation in 2015 is shown in Fig. 3. The largest
sector is heating in public buildings (49 % of all energy consumption), 11 % is electricity
consumption in buildings, 28 % is public transport, and only 10 % is public lighting [41].

Municipal transport
2%

Public transport

28 % Heat energy
o

consumtion in
municipal buildings
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Electricity consumtion at municipal
buildings
11 %

Fig. 3. Distribution of municipal energy consumption in Daugavpils in 2015.

If SECAP sets mid- and long-term targets, targets in EnMS are defined by the municipality
annually. SECAP of Daugavpils sets a strategic goal to reduce CO; emissions by 40 % until 2030
in the whole territory of the city. EnMS was chosen as one of the tools to move towards this target.

In the meantime, the targets of EnMS in the first year (2016) were considerably grounded, i.e.
to implement and certify the system, to identify 10 public buildings with the highest specific heat
consumption, and to analyse the patterns and behaviours of the energy users in these buildings.
Additionally, targets were also set for street lighting and the public transport sector. As only partial
historical data were available for these sectors, the objective was to ensure monthly data collection.
Quantitative targets related to the reduction of energy consumption were set starting from 2017.
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Even though implementation of the EnMS in Daugavpils at that stage was a mandatory
requirement, municipalities were free to set the boundaries of EnMS. In contrast to other cities,
the city of Daugavpils decided to have large boundaries, including public buildings, street lighting
and public transport.

3.3. Phase 3: Introduction and Organisation of the EnMS Implementation Process

The planning and implementation process of EnMS consists mainly of three steps —
development of manual and procedures, issuing orders of responsibilities and organizing training
for involved employees. The ISO 50001 standard itself doesn’t require to develop a manual of the
system, but as municipalities often have a high rotation of employees, this step is essential for
maintaining the system without losing overall knowledge. After the manual and procedures were
set, official orders were issued to technical personnel, defining how to collect and submit data.
After this process, multiple trainings were organised for employees involved in the system, to
motivate them by giving the understanding of the whole system and its targets.

3.4. Phase 4: Assessing Monitoring and Implementation Process, including Communication
between Departments and Other Stakeholders during Implementation

Before the EnMS was implemented in Daugavpils, heat and electricity consumption data were
gathered only at the building level. The appointed person of each building sent the readings of the
energy meters to the energy supplier on a monthly basis. Based on the bill from the energy
supplier, each building paid the bill. The annual energy budget of each building was ensured by
the municipality and was based on the average costs in the previous year. Energy costs were not
analysed separately from other costs in the building. At that time nobody in the building was
informed about energy consumption on a regular basis, and in most of the cases data were not
compiled even annually. The flow of energy data and financial resources in 2015 are shown in
Fig. 4.
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Fig. 4. Energy consumption data management system in Daugavpils municipal buildings before EnMS.

After the EnMS was introduced, new data information flow was introduced so the information
would be gathered centrally, and analysed on a regular basis (see Fig. 5). Based on the results,
feedback to buildings should be provided and reports to SECAP working group delivered to feed
the decision making.
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Fig. 5. Energy consumption data management system in Daugavpils municipal buildings after EnMS.

The administrative body that is responsible for SECAP and EnMS implementation is the
Department of Development of the Daugavpils City Council. Approximately 218 persons are
involved in EnMS to some extent, all the personnel costs are funded by the municipality. External
experts are involved only for specific tasks where municipal personnel are not qualified, like,
energy audit and ISO certification audit. Daugavpils also started to employ an energy manager —
the person responsible for EnMS monitoring, maintenance, analysis of results and annual reports.
The necessity of an energy manager was already identified by Dzene ef al. in an article about the
implementation of a centralized monitoring and energy management system [24].

Historical data were gathered during the development of SECAP, but within EnMS, Daugavpils
started the systematic and continuous collection of monthly data. Daugavpils chose to use the
Online Energy Monitoring Platform, a tool for data collection and analysis. Municipal employees
have to insert data regularly, and the tool automatically calculates the deviations and analyses data
tendencies. The energy manager then checks the data every month and acts on deviations,
according to procedures. As other authors have discovered, the maintenance of monitoring is often
the most complicated part of EnMS [42], [43], therefore a ready to use tool for calculations can
play a significant role in success of EnMS.

The data of municipal buildings is gathered for each building separately where possible, if not
aggregated data for multiple buildings are collected. Data that is collected is heat and electricity
consumption, and it is done mostly by manual readings of energy meters. Monthly average
temperatures and average tariffs are submitted by the energy manager. Municipality have
indicated that the main obstacles concerning the collection of energy relevant data have been
mistakes by personnel — faulty data readings, missing data because employee forgot to read the
meter or was on sick leave, and no other person was assigned to the task. After facing these
obstacles, the municipality improved its procedures, each person received clear guidelines on how
the reading should be done, on what date and who should do it, if the person directly responsible
is not able to read the measurements.

Few other obstacles were identified by the energy manager after implementation of EnMS, like
low motivation of personnel involved in EnMS, lack of knowledge within municipal employees
about energy efficiency of buildings, public lighting and transport and low understanding of EnMS
data. These issues were addressed by organizing educational workshops and seminars for
employees.

Some challenges with data collection and system management were identified during the
certification audit in 2019. Mainly lack of human resources caused delays in reporting and data
input. It has been suggested by auditors to improve the system on how information from
employees is collected about suggestions of system improvements and to update energy strategies
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and policies on a regular basis. The results of the audit also showed that employees in all buildings
and departments are informed and have knowledge about energy performance of the building, as
a result of the EnMS implementation.

3.5. Analysis of Energy Data of Municipal Buildings

The ISO 50001:2018 standard stimulates organisations to introduce a systematic approach
towards the efficient and rational use of energy. To assess the results, organisations should use
key performance indicators. In case of buildings, one of the key performance indicators is specific
energy consumption. It is essential to differentiate specific heat consumption and electricity
consumption. Moreover, when applicable, climate corrected annual heat energy consumption
should be used.

As the city of Daugavpils has more than 120 buildings in their EnMS, it is not enough to use
performance indicators. Additional comparative analysis shall be made to select significant energy
users, i.e. priority buildings.

Fig. 6 and Fig. 7 show a method how municipal buildings can be divided in four different groups
to be approached accordingly. Data from the city of Daugavpils in 2015 and 2019 are used.
Boundaries of these groups can be adjusted, depending on the energy data and how many buildings
the municipality needs to include.

The main idea is to find the buildings with the highest energy efficiency potential, by dividing
all buildings in four groups depending on their total energy consumption and specific heat energy
consumption. The borders of the groups are defined according to the targets of the municipality,
respectively lines (red dashed lines in Fig. 6) are drawn as close to the lower left corner as it is
needed to distinguish enough buildings.

The least number of actions are required for buildings in the 3™ group, as they don’t use much
energy and are considerably efficient, which means that there is relatively small potential for
energy savings. Also the 4™ group can be considered as the one which doesn’t require an action,
but as these are buildings with large energy consumption, even a small decrease in specific energy
consumption can ensure huge savings in terms of money. The 1 group of buildings are the ones
with smaller total energy consumption, but very high specific energy consumption, which means
that these buildings have a lot of potential for energy efficiency. The goal would be that all the
buildings would reach the level of efficiency to be classified in the 3" group. The group with the
highest energy efficiency potential is group 2, as these buildings have high specific and total
energy consumption. Often in these buildings even small energy efficiency measures can give
significant benefits. Therefore, strategically the best decision is to invest in these buildings. And,
in time, the buildings should be regrouped, and the borders should be moved closer to the lower
left corner of the graph, for setting new priorities.

In case of Daugavpils, 5 buildings were in the 2™ group in 2015. One of the successful examples
is building 5 — a specialized school with an area of 5844 m?, which was renovated in 2013, but did
not meet the expected energy efficiency level. The municipality introduced the regulation and
automatization of the heating system, and eventually this building moved from the 2™ to 3™ group.
Consumption in this building reduced from 1273 MWh in 2015 to 899 MWh in 2019, respectively
specific consumption reduced from 218 kwh/m?year to 154 kwh/m? year. Renovation has been
started in the first building (care centre for the elderly) in 2019. At the 2", 3" and 4" building, no
significant actions have been taken, these buildings are the water management facility,
tuberculosis hospital, and public transport station.

There were 3 buildings in the 3" group. Positive improvements can be seen in all of them
because of small improvements that have been done. The 6™ and 7 were renovated in 2013-2014,
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but did not meet the target energy efficiency, but after EnMS implementation, the situation has
improved.

Also 2 buildings in the 1% group were identified, because of very high specific heat consumption.
Building 9 is a public sauna, which hasn’t been addressed in terms of energy efficiency. Building
10 was renovated in 2013-2014, and did not meet the energy efficiency targets.

In all 10 buildings total energy savings in 2019 have been 11 %, compared to 2015.
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Fig. 6. Heat energy consumption at 123 municipal buildings of the city of Daugavpils in 2015.
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Fig. 7. Heat energy consumption at 123 municipal buildings of the city of Daugavpils in 2019.
One building — the city hospital — was excluded from the graph, because of its significantly

higher energy consumption — 5240 MW in 2015 and 4288 MW in 2019 (climate corrected). The
respective specific heat energy consumptions were 137.8 and 112.8 kWh/m?year. Nevertheless,
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this building should also be addressed, as it has the biggest energy consumption in the

municipality.

Since the EnMS was introduced, nine buildings (schools and kindergartens) have been

renovated. Energy performance of these buildings before and after renovation is shown in Fig. 8.

Energy consumption in most of the buildings has been significantly reduced. Energy savings in
2019 in 9 renovated buildings were 47.7 %. However, the full potential has not yet been achieved

in three buildings where specific heat energy consumption is still above 150 kWh/m? year

(buildings 3, 5 and 9). This indicates, that more action should be taken.

350
2 1* group, .4 20 group
g 300
i 3
2
S5 250
o @
g > ®
EE 200
s 150
82
38 100 —_— - — —
m o=
Z3 /
% 50
i 3t group | 4% group
@ 0
0 100 200 300 400 500 600 700 800

Heat energy consumption (climate corrected), MWh

Fig. 8. Heat energy consumption at 9 municipal buildings of the city of Daugavpils which were renovated during 2016—
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Since implementation of the energy management system in 2016, heat energy consumption in
all 123 buildings together has been reduced by 12 % or 5.2 GWh (climate corrected data).
Electricity consumption in 2019 has decreased by 8 % compared to 2016.Also, only since 2016
full set of data for all buildings are available and data for 2014 and 2015 are partial, explaining
the increase in energy consumptions from 2014 to 2016.

3.6. Cost Savings and EnMS Implementation Costs

Every year the Daugavpils municipality spends around 5.5 to 6 million EUR for energy in public
buildings (heating and electricity). In 2019 due to the energy savings, costs for energy were
reduced by 8 % compared to 2016, when EnMS was implemented. This was achieved even though
electricity costs increased during these years.
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Fig. 11. Energy costs in 123 municipal buildings in the city of Daugavpils.

According to the information received from the Daugavpils energy manager, implementation of
EnMS and certification of the system has cost approximately 12 thousand euros. Investments paid
off in less than one year.

4. DISCUSSION

Previous research has shown that in many cases municipalities are encouraged to develop
sustainable energy and climate action plans, but eventually they do not know how to properly
work with data and make evidence-based decisions. In contrary, the city of Daugavpils has
not only developed SECAP but has also created a system for data collection and analysis, and
continues to improve and extend the system. A few strategic decisions have allowed them to
move forward with sustainable development.

Daugavpils chose to use EnMS as a tool for addressing energy issues, as the municipality
has very diverse needs. In this case application of BEMS approach could become too heavy
and knowledge intensive for such a large system of more than 100 buildings. Success of
Daugavpils’ case could be explained by transparency and adaptability of the system, allowing
for its gradual expansion and improvement.
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The first research question was — what is the precondition for implementation of EnMS? In
case of Daugavpils, the most significant factors were two, one was that the administration of
the municipality acknowledged that energy efficiency measures do not reach the expected
results. The other factor was legislative requirements that came into force shortly before the
municipality implemented EnMS.

The second research question concerned the benefits of implementation of EnMS. In case
of Daugavpils, success can be defined first of all by energy and financial savings. In the
meantime, the system has also ensured a structure and knowledge to municipality for future
decisions. From the very beginning, Daugavpils included within the system most of the city’s
infrastructure from three main sectors — public lighting, public transport and municipal
buildings. They successfully certified the system according to LVS EN ISO 50001:2012, and
are gradually adding more objects to the system. Daugavpils has managed to reduce heat
energy consumption by 12 % compared to 2016 in the building sector. Most importantly, the
municipality has started to use data for decision making. According to SECAP one of the
targets for 2020 was to reduce heat energy consumption in public buildings by 10 %,
comparing to 2014, and this target has been achieved already in 2019 reaching a 11 %
reduction (comparing 2016 to 2019, reduction is 12 %). Real data for public lighting and
transport have also been collected. As the historical data were based on many theoretical
assumptions, and real data were not available, detailed analyses of these two sectors are not
included in this article. For these two sectors, the main goal was to start collecting real data
to understand the actual situation and to enable future decision making based on this data.

The third research question was — what the most important factors for EnMS are to
successfully function. In the case of Daugavpils, one of the most important success factors,
was the appointment of an energy manager, and very specific allocation of responsibilities
among employees. Most importantly, the distribution of responsibilities was done by official
order of the executive director, giving a signal from municipal leaders that there is support
for EnMS in the city council.

Even though EnMS implementation in Daugavpils can be considered as successful, heating
data analysis show that not always the largest and most inefficient buildings are chosen for
renovation, even though data is available and acknowledged. A significant factor in the
decision-making process is the availability of financial support from different funds and
programmes. Therefore, in recent years renovation projects were implemented mostly in
educational buildings.

Since previous research about the application of ISO 50001 in municipalities is limited, this
research paper gives significant insight on the effectiveness of using an energy management
system approach in municipalities. Further research should be done, to find how EnMS could
be implemented in smaller municipalities or more rural municipalities, and how street lighting
and public and municipal transport data could be analysed.

REFERENCES

[1] Vatn A. Markets in environmental governance. From theory to practice. Ecological Economics 2015:117(1):225-233.
https://doi.org/10.1016/j.ecolecon.2014.07.017

[2] Verbruggen A., Laes E., Woerdman E. Anatomy of Emissions Trading Systems: What is the EU ETS? Environmental
Science and Policy 2019:98(May):11-19. https://doi.org/10.1016/j.envsci.2019.05.001

[3] Salim H. K., et al. Global trends in environmental management system and ISO14001 research. Journal of Cleaner
Production 2018:170:645-653. https:/doi.org/10.1016/j.jclepro.2017.09.017

54


https://doi.org/10.1016/j.ecolecon.2014.07.017
https://doi.org/10.1016/j.envsci.2019.05.001
https://doi.org/10.1016/j.jclepro.2017.09.017

Environmental and Climate Technologies

2020/ 24

(4]

(5]

(1]

[12]

[13]

[14]
[15]
[16]
[17]
(18]
[19]

[20]

(21]

[22]

(23]

[24]
[25]
[26]

[27]

(28]

[29]

De Oliveira J. A., et al. Environmental Management System ISO 14001 factors for promoting the adoption of Cleaner
Production practices. Journal of Cleaner Production 2016:133:1384-1394.
https://doi.org/10.1016/j.jclepro.2016.06.013

Mazzi A., Toniolo S., et al. The combination of an Environmental Management System and Life Cycle Assessment at
the territorial level. Environmental Impact Assessment Review 2017:63:59-71.
https://doi.org/10.1016/j.eiar.2016.11.004

ISO. The ISO 50001:2011 standard. Geneva, 2011.

McKane A., et al. Thinking Globally: How ISO 50001 - Energy Management can make industrial energy efficiency
standard practice. Technical Report 2009:65-76. https://doi.org/10.2172/983191

Backlund S., er al. Extending the energy efficiency gap. Energy Policy 2012:51:392-396.
https://doi.org/10.1016/j.enpol.2012.08.042

Backlund S., ez al. Energy efficiency potentials and energy management practices in Swedish firms. ECEEE 2012
Summer Study On Energy Efficiency in Industry 2012:669-677.

Pelser W. A., Vosloo J. C., Mathews M. J. Results and prospects of applying an ISO 50001 based reporting system on
a cement plant. Journal of Cleaner Production 2018:198:642—653. https://doi.org/10.1016/j.jclepro.2018.07.071
McKane A., et al. Predicting the quantifiable impacts of ISO 50001 on climate change mitigation. Energy Policy
2017:107(May):278-288. https://doi.org/10.1016/j.enpol.2017.04.049

Bottcher C., Miiller M. Insights on the impact of energy management systems on carbon and corporate performance.
An empirical analysis with data from German automotive suppliers. Journal of Cleaner Production 2016:137:1449—
1457. https://doi.org/10.1016/j.jclepro.2014.06.013

Phan T. N., Baird K. The comprehensiveness of environmental management systems: The influence of institutional
pressures and the impact on environmental performance. Journal of Environmental Management 2015:160:45-56.
https://doi.org/10.1016/j.jenvman.2015.06.006

Ferron Vilchez V. The dark side of ISO 14001: The symbolic environmental behavior. European Research on
Management and Business Economics 2017:23(1):33-39. https://doi.org/10.1016/j.iedeen.2016.09.002

Arimura T. H., Darnall N., Ganguli R., Katayama H. The effect of ISO 14001 on environmental performance:
Resolving  equivocal  findings.  Jowrnal  of  Environmental =~ Management  2016:166:556-566.
https://doi.org/10.1016/j.jenvman.2015.10.032

Laskurain 1., Heras-Saizarbitoria 1., Casadestis M. Fostering renewable energy sources by standards for environmental
and energy management. Renewable and  Sustainable  Energy  Reviews  2015:50:1148-1156.
https://doi.org/10.1016/j.rser.2015.05.050

ISO. The ISO Survey of certifications to management system standards. 2017.

Sousa Lira J. M., Salgado E. G., Beijo L. A. Which factors does the diffusion of ISO 50001 in different regions of the
world is influenced? Journal of Cleaner Production 2019:226:759-767. https://doi.org/10.1016/j.jclepro.2019.04.127
Yuan J., Farnham C., Emura K. Development and application of a simple BEMS to measure energy consumption of
buildings. Energy and Buildings 2015:109:1-11. https://doi.org/10.1016/j.enbuild.2015.10.012

Papantoniou S., Kolokotsa D., Kalaitzakis K. Building optimization and control algorithms implemented in existing
BEMS using a web based energy management and control system. Energy and Buildings 2015:98:45-55.
https://doi.org/10.1016/j.enbuild.2014.10.083

Jones S. R., et al. A control methodology for Building Energy Management Systems (BEMS) in heat networks with
distributed generation. Energy Procedia 2018:153:295-302. https://doi.org/10.1016/j.egypro.2018.10.011

Rocha P., Siddiqui A., Stadler M. Improving energy efficiency via smart building energy management systems: A
comparison with policy measures. Energy and Buildings 2015:88:203-213.
https://doi.org/10.1016/j.enbuild.2014.11.077

Seeam A., Laurenson D., Usmani A. Evaluating the potential of simulation assisted energy management systems: A
case for electrical heating optimisation. Energy and Buildings 2018:174:579-586.
https://doi.org/10.1016/j.enbuild.2018.06.063

Dzene I, Polikarpova L., Zogla L., Rosa M. Application of ISO 50001 for Implementation of Sustainable Energy
Action Plans. Energy Procedia 2015:72:111-118. https://doi.org/10.1016/j.egypro.2015.06.016

Beihmanis K., Rosa M. Energy Management System Implementation in Latvian Municipalities: From Theory to
Practice. Energy Procedia 2016:95:66-70. https:/doi.org/10.1016/j.egypro.2016.09.018

Kamenders A., Rosa M., Kass K. Low carbon municipalities. The impact of energy management on climate mitigation
at local scale. Energy Procedia 2017:128:172—178. https://doi.org/10.1016/j.egypro.2017.09.038.

Aboltins R., Blumberga D. Key Factors for Successful Implementation of Energy Efficiency Policy Instruments: A
Theoretical Study and the Case of Latvia. Environmental and Climate Technologies 2019:23(2):187-206.
https://doi.org/10.2478/rtuect-2019-0063

Kona A., et al. Covenant of Mayors: Greenhouse Gas Emissions Achievements and Projections. Joint Research Centre
Science Hub. Luxembourg: Publications Office of the European Union, 2016. https://doi.org/10.2790/11008
Covenant of Mayors. Covenant of Mayors Annual report. Luxembourg: Publications Office of the European Union,
2018.

55


https://doi.org/10.1016/j.jclepro.2016.06.013
https://doi.org/10.1016/j.eiar.2016.11.004
https://doi.org/10.2172/983191
https://doi.org/10.1016/j.enpol.2012.08.042
https://doi.org/10.1016/j.jclepro.2018.07.071
https://doi.org/10.1016/j.enpol.2017.04.049
https://doi.org/10.1016/j.jclepro.2014.06.013
https://doi.org/10.1016/j.jenvman.2015.06.006
https://doi.org/10.1016/j.iedeen.2016.09.002
https://doi.org/10.1016/j.jenvman.2015.10.032
https://doi.org/10.1016/j.rser.2015.05.050
https://doi.org/10.1016/j.jclepro.2019.04.127
https://doi.org/10.1016/j.enbuild.2015.10.012
https://doi.org/10.1016/j.enbuild.2014.10.083
https://doi.org/10.1016/j.egypro.2018.10.011
https://doi.org/10.1016/j.enbuild.2014.11.077
https://doi.org/10.1016/j.enbuild.2018.06.063
https://doi.org/10.1016/j.egypro.2015.06.016
https://doi.org/10.1016/j.egypro.2016.09.018
https://doi.org/10.1016/j.egypro.2017.09.038
https://doi.org/10.2478/rtuect-2019-0063
https://doi.org/10.2790/11008

Environmental and Climate Technologies

2020/ 24

[30]

[31]

[32]
[33]
[34]

[35]

[36]

[37]
[38]

[39]

[40]
[41]
[42]

[43]

Petersen J. P. The application of municipal renewable energy policies at community level in Denmark: A taxonomy
of implementation challenges. Sustainable Cities and Society 2018:38:205-218.
https://doi.org/10.1016/j.s¢s.2017.12.029

Suharevska K., Blumberga D. Progress in Renewable Energy Technologies: Innovation Potential in Latvia.
Environmental and Climate Technologies 2019:23(2):47-63. https://doi.org/10.2478/rtuect-2019-0054

Feofilovs M., Pakere 1., Romagnoli F. Life Cycle Assessment of Different Low-Temperature District Heating
Development Scenarios: A Case Study of Municipality in Latvia. Environmental and Climate Technologies
2019:23(2):272-290. https:/doi.org/10.2478/rtuect-2019-0068

Polikarpova I., Lauka D., Blumberga D., Vigants E. Multi-Criteria Analysis to Select Renewable Energy Solution for
District Heating System. Environmental ~ and Climate Technologies 2019:23(3):101-109.
https://doi.org/10.2478/rtuect-2019-0082

Central Statistical Bureau of Latvia. Number of population in cities and counties. 2019.

Daugavpils municipality. Sustainable energy and climate action plan of Daugavpils city 2016-2020. pp. 2-82, 2016.
(in Latvian)

Jekabsone A., Kamenders A., Rosa M., Kaselofsky J., Schule R. Assessment of the Implementation of Sustainable
Energy Action Plans at Local Level. Case Study of Latvia. Environmental and Climate Technologies 2019:23(2):36—
46. https://doi.org/10.2478/rtuect-2019-0053

Cabinet regulation No. 348. Republic of Latvia Cabinet regulation No. 348. Adopted 25th June 2013. “Methodology
for Calculating the Energy Performance of a Building”, 2013.

Cabinet regulation No. 432. Republic of Latvia Cabinet regulation No. 432. Adopted 17th September 2019. "LBN
003-19 “Construction Climatology”, 2019.

European Parlament and the Council. European directive 2012/27/EU OF THE EUROPEAN PARLIAMENT AND
OF THE COUNCIL of 25 October 2012 on energy efficiency, amending Directives 2009/125/EC and 2010/30/EU
and repealing Directives 2004/8/EC and 2006/32/EC. Official Journal of the European Union 2012:1315/1.

The Clean Energy Ministerial. Global Energy Management System Implementation. Case Study - City of Daugavpils.
2017. (in Latvian)

Daugavpils municipality. Handbook “Development and implementation of Energy management system according to
ISO 50001:2012”. Ekodoma, 2016. (in Latvian)

Bonacina F., et al. Industrial energy management systems in Italy: State of the art and perspective. Energy Procedia
2015:82:562-569. https://doi.org/10.1016/j.egypro.2015.11.871

Thollander P., Ottosson M. Energy management practices in Swedish energy-intensive industries. Journal of Cleaner
Production 2010:18(12):1125-1133. https://doi.org/10.1016/j.jclepro.2010.04.011

56


https://doi.org/10.1016/j.scs.2017.12.029
https://doi.org/10.2478/rtuect-2019-0054
https://doi.org/10.2478/rtuect-2019-0068
https://doi.org/10.2478/rtuect-2019-0082
https://doi.org/10.2478/rtuect-2019-0053
https://doi.org/10.1016/j.egypro.2015.11.871
https://doi.org/10.1016/j.jclepro.2010.04.011

< sustainability

ml\DPI

A

Article

Getting Municipal Energy Management Systems ISO 50001
Certified: A Study with 28 European Municipalities

Jan Kaselofsky "*, Marika Ro3a 2, Anda Jekabsone 2, Solenne Favre 3, Gabriel Loustalot 3, Michaél Toma 3,

Jose Pablo Delgado Marin 4, Manuel Moreno Nicolas * and Emanuele Cosenza

check for

updates
Citation: Kaselofsky, J.; Rosa, M.;
Jekabsone, A.; Favre, S.; Loustalot, G.;
Toma, M.; Delgado Marin, J.P.;
Moreno Nicolds, M.; Cosenza, E.
Getting Municipal Energy
Management Systems ISO 50001
Certified: A Study with 28 European
Municipalities. Sustainability 2021, 13,
3638. https://doi.org/10.3390/
sul3073638

Academic Editor: Brantley Liddle

Received: 26 February 2021
Accepted: 23 March 2021
Published: 25 March 2021

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

5

Energy, Climate and Transport Policy Division, Wuppertal Institute for Climate, Environment and Energy,
42103 Wuppertal, Germany

Institute of Energy Systems and Environment, Faculty of Electrical and Environmental Engineering,

Riga Technical University, 1658 Riga, Latvia; marika.rosa@rtu.lv (M.R.); anda.jekabsone@edu.rtu.lv (A.].)
MT Partenaires Ingénierie, 33200 Bordeaux, France; s.favre@mt-partenaires.fr (S.E);
g.loustalot@mt-partenaires.fr (G.L.); m.toma@mt-partenaires.fr (M.T.)

EuroVértice Consultores, 30100 Murcia, Spain; jpablo.delgado@eurovertice.eu (J.P.D.M.);
manuel.moreno@eurovertice.eu (M.M.N.)

Project Development, SOGESCA Srl, 35030 Ruibano, Italy; e.cosenza@sogesca.it

*  Correspondence: jan.kaselofsky@wupperinst.org; Tel.: +49-202-2492-113

@

Abstract: Managing energy use by municipalities should be an important part of local energy
and climate policy. The ISO 50001 standard constitutes an internationally recognized catalogue of
requirements for systematic energy management. Currently, this standard is mostly implemented by
companies. Our study presents an approach where consultants supported 28 European municipalities
in establishing energy management systems. A majority (71%) of these municipalities had achieved
ISO 50001 certification by the end of our study. We also conducted two surveys to learn more about
motivations and challenges when it comes to establishing municipal energy management systems.
We found that organizational challenges and resource constraints were the most important topics in
this regard. Based on the experiences in our study we present lessons learned regarding supporting
municipalities in establishing energy management systems.

Keywords: local climate and energy policy; energy management; ISO 50001; motivations; challenges

1. Introduction

Municipalities are widely seen as important actors when it comes to mitigating climate
change. Consequently, a large number of municipalities have committed to ambitious
energy and climate policy goals. Many municipalities do so by joining transnational ini-
tiatives for climate action such as the Covenant of Mayors (CoM). By joining the CoM,
municipalities not only commit to mitigation targets, but also develop Sustainable Energy
and Climate Action Plans (SECAP). An important mode of governance in these plans
is what Palermo et al. [1] named “municipal self-governing.” By analyzing the baseline
inventories submitted by new signatories of the CoM, Bertoldi et al. [2] found that ac-
tivities under direct municipal influence are responsible for, on average, 5% of a city’s
emissions. This includes the emissions caused by municipal buildings, public lighting, the
municipal fleet, public transportation, as well as waste and waste water management. An
important measure to deal with these emissions is to introduce or improve energy manage-
ment [1]. With an energy management system (EnMS) an organization can establish energy
targets and processes to achieve those targets. An important standard in this regard is
ISO50001:2018, which gives guidance on the elements of an energy management system [3].
The ISO 50001 standard defines a good practice standard for energy management, and
models of energy management going beyond its requirements have also been discussed in
the literature [4]. Energy management systems adhering to the ISO50001:2018 standard can
be certified by external organizations. To date, EnMS based on this standard have mostly
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been implemented by companies. The number of municipalities in the European Union
holding an ISO 50001 certificate is very low [5]. Based on data from the ISO survey 2019,
there were 18,227 valid ISO 50001 certificates at the end of 2019 [6], of which only 34 were
from the public administration sector.

Scientific literature on energy management systems based on the ISO 50001 standard
is scarce. Most papers on ISO 50001 EnMS deal with energy management systems in
companies, for which even a standardized protocol for energy assessment has been de-
veloped [7]. Regarding energy management in industrial companies, several assessment
models have been proposed and put to test [8]. In general, high hopes have been placed
on the possible impacts of successful energy management. Against the backdrop of the
European Union’s 2030 climate and energy policy framework [9], ISO 50001 EnMS can
contribute to attaining the EU-wide energy efficiency targets. McKane et al. [10] estimated
annual primary energy savings of 16 Exajoule (EJ]) and a reduction in greenhouse gas
(GHG) emissions of 1 gigaton in the year 2030 assuming that 50% of global industrial
and service sector energy consumption is managed according to ISO 50001 by then. In
their scenario, cumulative energy cost savings amount to nearly USD 700 billion (2016 net
present value). This shows that energy management in itself can contribute considerably
to energy savings and mitigation. Although the ISO 50001 standard is mainly focused on
energy use and energy consumption, the standard allows us to consider the consumption
of renewable energy generated within the scope and boundaries of EnMS as a separate
objective [3]. Thus, a widespread use of ISO 50001 could also contribute to the EU-wide
use of renewable energy and sustainable energy development [11,12], which is important
in light of the EU’s energy and climate policy framework [9]. Anténio da Silva Gongalves
and Mil-Homens dos Santos discussed possible changes to the ISO 50001:2011 standard
that could help to increase the standard’s impacts related to sustainable development [13].
The high salience of climate change and strong efforts to mitigate emissions have been
found to be an important factor in ISO 50001 EnMS adoption [14].

As a main objective of the study was to collect data on the importance of certain
challenges in establishing EnMS and motivations to do so, earlier results in this regard
are especially pertinent to the study. Rampasso et al. [15] reviewed scientific literature on
challenges in implementing an ISO 50001 EnMS and only found 17 articles dealing with
this topic. The challenges they found most often were lacking resources (financial, technical,
or personnel), data problems (e.g., problems with determining the energy baseline), human
resource deficiencies, and lack of leadership support. Wulandari et al. [16] discussed moti-
vations for establishing an ISO 50001 energy management system, difficulties, and benefits
based on a survey of 57 Spanish companies. They identified increasing energy efficiency,
raising employee awareness for energy-use behavior, and the leadership’s initiative as the
most important motivations for introducing an ISO 50001 EnMS. To their respondents,
data collection and management as well as limited financial resources were the hardest
difficulties [16]. Marimon and Casadesus [17] further analyzed the same dataset with
respect to the companies’ motivations for establishing an energy management system, the
difficulties encountered during the process, and the benefits of the energy management
system. Using exploratory factor analysis, they identified social requirements, ecology
drivers, and competitive advantage as latent variables. Among the variables measured
for social requirements were incentives from the government, ecology drivers such as
the mitigation of GHG emissions, and also energy efficiency and energy costs, whereas
competitive advantage was measured by items such as image improvement and require-
ments of clients [17]. Ecology drivers were found to have the highest importance, followed
by competitive advantage and social requirements. Regarding difficulties in establishing
the energy management system, Marimon and Casadesus [17] distinguished operational
difficulties (e.g., data collection issues, inadequate economic resources) and organizational
difficulty (e.g., weak leadership commitment and benefit uncertainty) and found opera-
tional difficulties to be a little more important (though still low). To the respondents in their
sample, ecological benefits (e.g., energy savings and better environmental performance)
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were more important than production benefits (e.g., productivity and process optimiza-
tion). Karcher and Jochem [18] analyzed the results of a survey among 121 companies from
Germany that had established a certified ISO 50001 energy management system. A large
majority (84%) of these companies were from the manufacturing sector. In their sample,
the reduction of energy costs was the main motivation for establishing an energy man-
agement system. Making use of subsidies, employee acceptance, and image advantages
were additional motivators. Regarding the process of establishing and getting the energy
management system certified, Karcher and Jochem [18] found that for more than half of
the responding companies, involving external consultants was important. Fiedler and
Mircea [19] also emphasized that consultant support is helpful in establishing an energy
management system and pointed out that suitable software is very useful for collecting
and monitoring energy data. De Sousa Jabbour et al. [20] highlighted that ISO 50001
energy management systems can also contribute to better considering sustainability in
procurement decisions. Most of the scientific literature on ISO 50001 energy management
systems covers results from companies. The use of energy management systems by public
administrations in general and municipalities in particular is an under-researched area.
Dzene et al. [21] pointed out that energy management systems based on the ISO 50001 stan-
dard can lead to real energy savings by municipalities. Therefore, an energy management
system can contribute to attaining municipal energy and climate goals and fulfilling the
aims stipulated in SECAPs. Establishing an energy management system can both form
ground for appointing an energy manager with responsibility for the energy consumption
under direct control of the municipality and streamline the collection and analysis of en-
ergy consumption data. In their case studies this was something Dzene et al. [21] found
to not have been optimal before the energy management system’s establishment. Based
on a case study for Latvia, Beihmanis and Rosa [22] gave guidelines for implementing
energy management systems and stressed that having an energy team of municipal em-
ployees tasked with establishing the energy management system and equipped with the
necessary resources has high priority. Kamenders et al. [23] noted that having no energy
manager, small financial resources, and missing or incomplete data are major challenges
to overcome on the way to a functioning EnMS. They also emphasized that assistance by
consultants experienced with energy management systems can be of critical importance.
Jekabsone et al. [5] reviewed the case study of the Latvian city of Daugavpils, where the
authors supported the municipality in implementing an energy management system. The
implemented energy management system was certified according to ISO 50001 in 2016.
More than 100 public buildings, public street lighting, and the public transportation system
are within the boundaries of the EnMS. In the case study by Jekabsone et al. [5], the EnMS
helped identify public buildings with high specific and absolute energy consumption and
prioritize energy efficiency measures, including renovation. In 2019, the heat consumption
of public buildings was 12% lower and electricity consumption 8% lower than in 2016.

The results presented in this paper were generated within the project Compete4SECAP
that was funded by the European Union within the Horizon 2020 framework. The munici-
palities participating in our study were from seven European countries: Croatia, Cyprus,
France, Hungary, Italy, Latvia, and Spain. The first main objective of this study was to
test whether a substantial number of municipalities could establish an energy manage-
ment system fit to be certified according to the ISO50001:2018 standard with the help of
external assistance. A second question in this regard was whether an EnMS constitutes a
systematic approach that facilitates energy savings. The paper aims to contribute to the
state of research by exemplifying the process of introducing energy management systems
for municipalities. It also presents results on the share of municipalities that obtained ISO
50001 certification within the study period and data on energy savings that were possible
even at an early stage of improvements of energy management. Four case studies serve to
describe the examples of the EnMS that were established and impacts achieved by the end
of the study period in greater detail.
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The third main objective of the study was to collect data on motivations for establishing
energy management systems, challenges encountered during the process, and energy
management’s potential benefits in the case of municipalities. As EnMS have mainly been
established in private companies and not municipalities, data on motivations, challenges,
and benefits exist for private companies but are novel for municipalities.

The structure of the paper is as follows: The Methods section details the external
support the municipalities received in establishing the energy management system. Two
surveys, which were conducted in 2020, are described in the Methods section as well.
The result section gives data on the number of municipal energy management systems in
place at the end of the project, their boundaries and scope, and, where available, changes
in energy consumption observed in 2019. The Results section also reports the results
of the two surveys. The paper closes with conclusions from our research and discusses
lessons learned.

2. Materials and Methods

Developing an EnMS for a local authority is a one-time process, however, operation
and improvement of it is continuous. The initial process is time consuming and in most
of the cases municipalities need to have external assistance to establish an EnMS. The
relevance of external assistance has already been identified in the case of companies [18,24].
As Figure 1 shows, the main activities within our study can be divided into pre-certification
activities, post-certification activities, and evaluation. At the beginning of our study,
we invited municipalities to join. Municipalities had to appoint energy managers and
teams responsible for establishing the energy management system. In this work they
were supported by consultants. The pre-certification phase ends with the certification
audit. After the certification the EnMS is operated continuously and improved iteratively.
A surveillance audit facilitates improving the EnMS. A consultant keeps supporting the
municipalities during this phase when needed. The importance of continuous improvement
of energy management practices was stipulated in the ISO 50001 standard [3], but was also
widely discussed in earlier scientific studies on energy management [4,8].

( Process pre-certification \
Invite municipalities M“"'.c"’:"l';'res ei:'r’s”'ta“‘s ass";:‘ 1SO 50001
to join the study r;nanagersgy estagblllishing En;IS certification audit
{s2inonths) (1-3 months) (up to 12 months) (a3months)

A\

Process post-certification

U\

Operation and

improvement of the Surveillance audit
EnMS (1 month)

(12 months)

Evaluation

Survey among Survey among
energy managers consultants

Figure 1. Activities during the study.

To evaluate the process of establishing the EnMS two surveys were conducted: one
among the energy mangers, the other among the consultants supporting the municipalities.
Originally it was planned to only conduct the surveys in the post-certification phase. Due
to delays in some municipalities, their energy managers and consultants were surveyed in
the pre-certification phase.
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2.1. Consultant Support

The day-to-day work of municipal workers, combined with their lack of experience
with EnMS, makes the support of an external consultant desirable [21]. In addition, an
external and independent view allows for a better design of the procedures that make up
the EnMS. The municipalities were supported in the process of establishing an EnMS in
several ways:

e A guidebook on EnMS gave detailed information on the requirements an ISO 50001
EnMS has to fulfil as well as how to implement and operate one.

e Municipal energy managers and their energy teams were supported in developing
an energy policy, with the energy review including the identification of significant
energy-using sites (e.g., street lighting or large municipal buildings) and the definition
of baseline values, and determining targets and actions for the energy improvement
period. Street lighting has been identified as an energy use that allows for retrofits
that are relatively easy to implement and promise relatively large decreases in energy
consumption [25]. Regarding improving the energy efficiency of public buildings,
earlier studies found information and awareness about energy use in public buildings
an important prerequisite, although not necessarily sufficient [26].

e All of this information and related procedures were combined in the EnMS manual,
compatible with the ISO 50001:2018 standard.

e  An internal audit was conducted with a standardized template developed for the
study. This internal audit encompassed a detailed questionnaire with which the energy
managers and energy teams could check whether they had taken all the important
steps before the certification audit. The questionnaire could also be used after the
certification audit to monitor the continuous adherence to the standards.

e An online energy monitoring platform that was adapted to national requirements
facilitated the monitoring and analyses of municipal energy consumption by providing
a standardized method and reducing the effort associated with energy monitoring.
That proper software facilitates energy management was already found in earlier
studies [19].

e  Municipalities were assisted in certification cost assessment and the evaluation of
the offers received by certification bodies. Energy managers and their teams were
supported in preparing the certification audit and during the certification audit itself,
if necessary.

In short, we ensured that external assistance was continuously available to the energy
managers and their teams both before and after the certification audit.

2.2. Survey among Energy Managers

Once the EnMS were implemented and operational, an online survey was conducted
among the energy managers responsible for the energy management system between
May and October 2020. In most cases, an interviewer walked the respondent through
the questionnaire. In some cases, the respondent entered the responses by themselves.
Respondents were not asked to name the municipality they were working for based on
the assumption that this would make it easier for them to give honest assessments even
when they were critical of the resources their superiors gave them. The survey had the
following goals:

e Collect data on the municipality’s motivation to establish an energy management sys-
tem. Respondents were first asked to name the three important motives. Afterwards,
we showed them possible motivations and asked them to rate their importance on
a five-point scale from “not important” to “very important.” We phrased the items
based on the results by Marimon and Casadestis [17]. The motivations we named
referred to social requirements (e.g., demands by councilors, legal requirements, the
project Compete4dSECAP), ecology and economy drivers (e.g., reducing energy costs,
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mitigating GHG emissions), and something akin to competitive advantage (e.g., being
a role model for local companies, rationalization of inefficient workflows).

Collect data on challenges in establishing an energy management system. Again,
respondents were asked to spontaneously name the three challenges that were hardest
to overcome. Afterwards, respondents rated how hard it was to overcome certain
challenges on a five-point scale from “not at all” to “extremely.” The items we used
were based on topics discussed in the literature [17] and ranged from data collection
(e.g., missing historical data, too few meters) to organizational difficulties (e.g., co-
operation between a large number of departments, little political support) to benefit
uncertainty (i.e., possible energy cost savings are seen as negligible). Organizational
difficulties such as limited cross-departmental cooperation [27] and getting energy-
related projects on the political agenda [28] were identified as major barriers in the
scientific literature on municipal energy and climate policy.

Several questions and items were aimed at assessing the benefits and impacts of the
energy management system as energy managers see them. Items referred to, for ex-
ample, the monitoring of energy data before the establishment of the EnMS, whether
the EnMS motivated the municipality to set more ambitious energy-saving targets,
and whether the EnMS led to greater consideration of the role of energy efficiency
in making procurement decisions. Respondents were asked to state their level of ap-
proval on a five-point scale from “strongly disagree” to “strongly agree.” Furthermore,
respondents also estimated whether and how the EnMS changed the probability of
certain events happening on a five-point scale from “much lower” to “much higher.”
Here we named, for example, regular training on energy conservation behavior for
employees. Possible benefits named in the survey reflected that energy management
should not only address technologies, but also administrative and staff-related prac-
tices [24]. Additional items for this question were the prioritization of investments
based on their energy-saving potential and a higher budget for energy efficiency. A
study of Swiss companies with high energy consumption showed that better energy
management made it more likely that a company would approve an investment in
energy efficiency [29]. The importance of adequate resources for energy efficiency
retrofits of public buildings was emphasized in the relevant scientific literature [26].
In addition, we queried data on the size of the team responsible for the EnMS and
some other factual statements, for example, whether the EnMS had already been
certified and regarding the energy performance improvement period.

Respondents answered closed assessment questions on a five-level scale. We assumed

the levels to be equidistant and therefore treated the answers as interval scaled. We
converted the answers to numerical values as defined in Table 1. Accordingly, we report
the arithmetic mean ¥ and standard deviation s for each item in the Results section. The

data

was analyzed and figures were created with the tidyverse collection for R [30]. Because

of the small size of the sample, we could not perform an exploratory factor analysis similar
to Marimon and Casadestis [17] to identify possible latent variables [31].

Table 1. Scales used in the survey and respective numerical values.

Motivation Challenge Statement Change
1 Not important Not at all Strongly disagree Much lower
2 Slightly important Slightly Disagree Lower
3 Moderately important Moderately Undecided About the same
4 Important Very Agree Higher
5 Very important Extremely Strongly agree Much higher

2.3. Survey among Consultants

An additional online survey among the consultants supporting the municipalities in

establishing an EnMS was conducted in November and December 2020. The goal was to
also obtain an outside perspective on the municipalities” energy management. Given that
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the consultants were not employed by the municipalities, we reasoned that they might be
more impartial in their assessment. Consultants were asked to give their assessment of
various topics:

e the state of the energy management before the process to establish an EnMS began
and how surprising the results of the energy review were;

how hard it was to overcome the challenges in the consultants’ view;

whether they believed the municipality would have introduced the EnMS without
their support;

the scope and boundaries the municipalities chose for their EnMS;

the ambition of the municipalities’ energy targets and action plan;

the likelihood of attaining the targets for the energy performance period; and

the likelihood that the municipality would commission the recertification audit.

Consultants gave their assessment for each municipality they supported individually.
Wherever we used five-point scales, the answers were converted to numerical values using
the conversion factors from Table 1.

3. Results
3.1. Results of EnMS Establishment

By the end of our study (end of 2020), 20 of the 28 municipalities aiming for an ISO
50001 certified EnMS had achieved certification. This equals 71%. Two municipalities had
completed the certification audit, but were still waiting for the certificate. Furthermore,
15 of the 28 municipalities (54%) had already completed the second management review
by the end of December 2020. The 28 municipalities had an annual energy consumption
of nearly 187 GWh, within the scope and boundaries of the energy management systems.
Energy consumption of the 28 municipalities within the boundaries and scope of the EnMS
was already lower by 15 GWh in 2019. By the end of 2019 not every municipality had
achieved certification, but every municipality had started the process to establish the EnMS.
The year 2019 is the latest year for which data are available. The savings we found hinted
at the process of establishing an EnMS in itself, allowing not only for saving potential to be
identified, but also already facilitating some savings to be realized.

In total, the action plans in the 20 municipalities that had achieved ISO 50001 certifica-
tion by the end of 2020 encompassed at least 92 actions. Of these actions 55% were technical
measures, 30% organizational/institutional measures, and 15% educational measures. This
shows that the EnMS established within our study simultaneously acted on technological,
non-technological, and support aspects, as urged in the scientific literature [24]. Technical
measures comprise the replacement of equipment, organizational measures enable a better
monitoring and control of energy consumption, and educational measures lead to greater
awareness about energy-use behavior and educating municipal employees. Table 2 gives
an overview of the type of actions the EnMS action plans contain.

Table 2. Measure categories and examples of actions in the EnMS action plans.

Category Subcategory Examples of Actions Share

Trainings, energy saving
competition, information campaigns,  15%
motivational workshops

Raising awareness

Educational measures .
and education

Energy efficient Replacement of inefficient
appliances appliances

Replacing air conditioning (AC) or 55%
ventilation system, installation of
thermostatic valves, building
automation

Technical measures Heating, ventilation

and air conditioning
(HVAQC)
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Table 2. Cont.
Category Subcategory Examples of Actions Share
Replacing incandescent light bulbs
with light-emitting
Lighting diodes (LED),
refurbishment/replacement of street
light control systems
Refurbishment of Refurbishment of doors and
buildings windows, insulation, green roofs
Renewable energy Installation of solar panels
N Monitoring and Operational procedures, use of
Organizational e o
easures control of energy energy monitoring platform, 30%

consumption analysis of energy-use patterns

3.2. Four Cases from France, Italy, Latvia, and Spain

The following section presents four cases of local authorities that established an ISO
50001 certified energy management system within our study. Table 3 summarizes core data
for the four cases.

Table 3. Data for the case studies.

Scope and Boundaries

Annual Energy Reduction of

s . Energy Team Public o 3 Municipal Consumption Ener;
Municipality Megn{bers Buildings Street Lighting Fleetp within Sﬂope Consum%));ion
(MWh/a) Year 1 (MWh/a)
Cieza, Spain 4 4 Included - 2180 207
Rubano, Italy 12 24 Included - 5444 56
Saldus, Latvia 6 90 Included 180 vehicles 12,970 779
Montauban, France 10 3 Partly included - 1600 263

Cieza is a Spanish city with about 35,000 inhabitants. The EnMS that was set up
within our study has four public buildings and a street lighting system within its scope and
boundaries. The process to establish the energy management system began in February
2019. Certification was achieved by December 2019. The most important challenges we
encountered during the process were complying with regulatory provisions because of
the old facilities of the municipality, the lack of human resources for the establishment of
the equipment, and the lack of economic resources for planning measures in the EnMS,
which is something that has become even more difficult during the COVID-19 pandemic.
Measures that were implemented within the energy management system’s action plan were
converting incandescent bulbs to LED, raising awareness, and obtaining energy certificates
for the four buildings included in the EnMS.

Rubano is an Italian city with about 16,500 inhabitants. Its EnMS comprises 24 public
buildings, a street lighting system (2500 lamps), eight photovoltaic plants, and three
solar thermal plants. The municipality began monitoring the energy consumption of its
assets as early as 2010. The activity was launched after joining the Covenant of Mayors
initiative signed by the municipality in 2009. The monitoring continued over the years
and was presented in the Sustainable Energy Action Plan (SECAP) and in the subsequent
biennial monitoring of this plan. In September 2018 the municipality began the process of
establishing an EnMS and achieved certification by September 2019. By the time the process
to establish EnMS was started, Rubano already had an ISO 9001 quality management
system in place. During the process of establishing the EnMS, the main challenges were
to set up an internal group dedicated to the activity of the EnMS (energy team) that
could guarantee continuity in the long term, guarantee a periodic and timely control of
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energy performance and deviations, integrate the constant presence of top management
representatives to the working group, and being able to integrate two parallel systems for
quality and energy management without excessively changing internal procedures and
organization within the municipality. The measures that were realized as part of the EnMS
action plan included lighting retrofit with transition to LED technology in sport facilities,
installation of mechanical ventilation systems for changing rooms and gyms owned by
the municipality, operational and management control of public lighting, and closing a
procurement and construction (EPC) contract aimed at improving the efficiency of the
systems. Furthermore, information and training campaigns on energy-use behaviors in
schools and municipal libraries were conducted.

Saldus is a Latvian municipality with about 22,000 inhabitants. The municipality’s
energy management system has 90 public buildings, street lighting, and the municipal fleet
within its scope and boundaries. Saldus initiated detailed energy data collection as early
as 2015, and the process to establish a standardized energy management system started
in August 2018. It obtained the ISO 50001 certificate in June 2019. The main challenges in
this process were historical data gathering, involvement of the energy users to collect and
submit actual monthly energy data, and the introduction of daily routines according to
the standard. Among the measures that were implemented as part of the EnMS were the
replacement of incandescent light bulbs with LED, adjusting and optimizing the settings of
HVAC systems in several buildings, and actions to raise awareness about the importance
of user behavior and incentivize energy conservation behavior.

The City of Montauban and Grand Montauban (city and conurbation of 77,000 in-
habitants) hesitated to implement an ISO 50001 EnMS. The energy team was unsure how
much time they could devote to it, knowing that their schedule was already busy. By
weighing the pros (formalized management method, identification of actions, etc.) and
cons (time, financial costs, etc.), Montauban finally committed to establishing an EnMS with
limited scope and boundaries. This solution enabled them to adopt the ISO 50001 method
without major investments in terms of internal resources, and with the aim of subsequently
expanding the scope of the EnMS. The initial perimeter corresponds to three buildings
spread over two sites of the local authority and four public lighting cabinets comprising
843 light points (8% of the total). The total energy consumption within the EnMS’s scope
and boundaries amounts to approximately 1600 MWh (8% of the municipality’s total).

The team responsible for setting up the EnMS consisted of two employees (the energy
manager and an economist responsible for optimizing the energy consumption). If neces-
sary, they involved other employees (responsible for street lighting, buildings, resources,
communication, etc.). This inter-departmental cooperation was crucial because munici-
palities offer various services that have an impact on energy performance. In addition to
the technical aspect of the EnMS, the energy team showed a particular interest in raising
awareness by mobilizing the agents of each site of the perimeter (called “energy referents”)
and by organizing regular meetings. One of the main difficulties was understanding the
distribution of meters as many renovations have taken place without systematically updat-
ing the plans and diagrams. During the first year of implementation of its EnMS (2019),
Montauban carried out 11 actions to achieve their objectives, which enabled the municipal-
ity to save 263 MWh of energy. In addition to the actions implemented within the scope of
the EnMS, this approach set in motion new procedures that extend to the entire community
(systematic performance of energy audits before work is carried out, integration of energy
skills during all recruitment, etc.). The EnMS finally allowed Montauban to have a clear
organization in terms of energy management, including roles, reporting, and projections,
and to identify numerous improvement actions.

3.3. Results of the Survey among Energy Managers

In total, we received responses from 23 energy managers. Given that 28 municipalities
were working on establishing an ISO 50001 energy management system during the project,
this equals a response rate of 82%. It has to be noted that some energy managers filled in
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the survey before the energy management system was certified. At the time of the survey,
83% of the responding energy managers were working for a municipality that already had
their EnMS ISO 50001 certified. When asked whether they believed that the municipality
would commission the recertification audit after three years, 19 energy managers, that is,
those from municipalities that already held an ISO 50001 certificate at the time of the survey,
answered. Of those, 21% responded that the municipality would definitely commission
the recertification audit. Forty-seven percent answered that it probably would. This means
that for more than two-thirds of municipalities the EnMS is a long-term investment and left
us hopeful that even in the cases in which establishing the EnMS was mainly motivated by
the project, the activities will be carried on after the project has ended. On top of this, 26%
believed that recertification was at least possible. Every municipality with an ISO 50001
certified EnMS also defined targets for the energy improvement period. Figure 2 shows the
expected change in energy consumption within the scope of the EnMS depending on the
length of the energy improvement period. Every respondent expected the municipality’s
energy consumption to decrease. In general, higher decreases are expected when the energy
improvement period is longer.

Duration of energy improvement period and
expected change in energy consumption

Decrease between 10.1% and 15% -

change in energy consumption

Decrease between 5.1% and 7.5% -

Decrease between 2.6% and 5% -

Decrease between 7.6% and 10% - -

Decrease between 0% and 2.5% -

4 6 8
count

°
~

1 year 3years [Jl] 5years

duration_eip
2 years ayears [ More than 5 years

Figure 2. Duration of energy improvement period and expected change in energy consumption (1 = 19).

When respondents were asked to name the three most important motives for introduc-
ing the EnMS, the most frequent answers were getting better data on energy consumption
and saving energy. Some respondents stated energy savings as a goal in itself, whereas
others referred to energy cost savings or GHG emission reduction. Other motivations
named by the respondents were raising awareness, both among decision makers and
co-workers, more efficient workflows, and prioritization of investments and measures.
Furthermore, more than one respondent mentioned the local authority being a role model.
With the exception of raising awareness, these motives were among the items of the closed
question. Figure 3a shows the motivations sorted by level of importance.

The project was named the most important motivation with an average importance
score of 4.55 (s = 0.51), followed by energy cost reduction (X = 4.41, s = 0.80), the mitigation
of GHG emissions (¥ = 4.27, s = 0.83), and improving the municipality’s image (x¥ = 3.91,
s = 1.15). Being a role model was seen as moderately important (x =3.14, s = 1.04), whereas
the least important motivation was a demand by the council with an average importance
score of 2.68 (s = 1.04).
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assessment of (a) motivations for establishing the energy management system (n = 22), (b) chal-

lenges in establishing the EnMS (1 = 23; n = 22 for the item “cost savings seen as negligible”), (c) statements regarding the
EnMS (n = 23), and (d) changes due to the EnMS (n = 23; n = 22 for the items “GHG mitigation targets,” “communication,”

and “increase in budget”).

When asked openly about challenges in establishing the EnMS, respondents men-
tioned several challenges. Numerous energy managers named data issues. These extended
both to historical data needed for the energy review as well as the continuous monitoring
of energy consumption data. Other challenges that were cited frequently were organi-
zational issues (e.g., getting employees to support the efforts), ensuring the necessary
commitment from important decision makers (administrative and political), and lack of
resources (especially financial and human resources).

Figure 3b shows that respondents experienced interdepartmental cooperation as the
challenge that was hardest to overcome (X = 3.22, s = 0.90). Dealing with technical barriers
(e.g., too few meters) was seen as second most challenging (¥ = 2.83, s = 1.15). Lack of
funding (¥ = 2.70, s = 1.22), no clear assignment of responsibilities (x = 2.52, s = 1.16), a
lack of commitment (¥ = 2.52, s = 1.20), and missing historical data (X = 2.48, s = 1.34) were
given a similar level of difficulty by the respondents.

We presented several statements regarding energy management systems to the energy
managers and asked to what extent they agreed with these statements (Figure 3c). The
statements with the highest level of agreement were that establishing the EnMS led to
new insights (¥ = 4.00, s = 0.67), that it allowed the municipality to identify energy-saving
potential (X = 3.96, s = 0.83), and that the EnMS had already been a worthwhile investment
at the time of the survey (¥ = 3.70, s = 1.02). On average, respondents were undecided
about whether the EnMS was a motivation to set ambitious energy-saving targets (x = 3.43,
s =0.90). Based on the energy managers’ impressions, establishing the EnMS was not a
change as substantial as we would have expected. Respondents on average were undecided
about the statements that energy efficiency was unimportant in investment decisions before

the EnMS (x = 2.91, s = 1.20), and disagreed that there was no systematic monitoring of
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energy consumption before the EnMS (¥ = 2.35, s = 1.56) and that the municipality’s energy
consumption was surprising (¥ = 2.35, s = 1.23).

We also asked energy managers to assess whether the EnMS made certain events
more or less likely (Figure 3d). The average assessment of the probability of the events
being realized was similar for all events and between “about the same” and “higher.” The
events were the municipality communicating extensively about its energy conservation
efforts (x = 3.55, s = 1.01), a prioritization of the municipality’s investments based on their
energy-saving potential (¥ = 3.52, s = 0.85), the municipality attaining its GHG mitigation
targets (X = 3.50, s = 1.10), the municipality training its employees on energy conservation
behavior regularly (¥ = 3.48, s = 0.99), and the municipality increasing its budget for energy
efficiency (¥ = 3.23,5s = 0.97).

Answering an open question, energy managers could state what needed to happen for
the EnMS to have a marked impact on the municipality’s energy consumption and carbon
emissions that did not happen at the time of the survey. Several topics stood out among
the answers. Some energy managers indicated that more financial and human resources
were needed to implement the measures identified during the certification process. A
durable commitment by decision makers to the EnMS was also named more than once
as a prerequisite. Furthermore, changes in employee behavior were seen as needed. This
reiterates the point made in earlier studies that changes in user behavior are even harder in
the workplace, as financial incentives are nonexistent [28].

3.4. Results of the Survey among Consultants

In total, all seven consultants supporting the 28 municipalities establishing an ISO
50001 EnMS filled in the questionnaire. When reporting number of observations, we treated
each response for an individual municipality as a separate observation. This means that
each consultant provided four observations.

Seventy-one percent had achieved certification by the time of the consultant survey.
Given that on average energy managers disagreed with the statement that there was no
systematic monitoring of energy consumption before the introduction of the EnMS, we
asked consultants to rate the municipalities” energy management before the process to
establish an EnMS began. The energy management of 36% of the municipalities was rated
as either having been good or very good before the study began. Consultants thought
that the energy management of 29% of the municipalities was poor before introducing the
EnMS (Figure 4a). For 79% of the municipalities, consultants believed that they would
not have introduced an energy management system without the project’s support. As a
reason for this, they named the financial and human resources the project contributed to
the process.

When asked which were the most important challenges the municipality had to over-
come, several consultants referred to human resources issues, especially finding qualified
personnel or getting the personnel sufficiently qualified. Other challenges named more
than once involved decision makers and ensuring their commitment as well as data col-
lection problems. We also asked consultants to rate how hard it was to overcome certain
challenges on the same scale the energy managers used and compare the consultants’
assessment to the energy managers’ assessment. One caveat in this interpretation was
that energy managers only gave their assessment for 23 municipalities, whereas consul-
tants gave a rating for all 28 municipalities (Figure 4b). Consultants agreed with energy
managers that getting interdepartmental cooperation to work was the hardest challenge
to overcome (¥ = 3.07, s = 1.22) and that technical barriers were among the three hardest
challenges (¥ = 2.64, s = 1.22). In contrast to the energy managers, consultants saw a lack of
commitment among the three challenges hardest to overcome (¥ = 2.75, s = 1.24). Still, even
these three challenges were, on average, only moderately hard to overcome. Consultants
and energy managers also agreed that energy costs being perceived as negligible (x = 1.71,
s = 0.81) and ensuring continuous monitoring (¥ = 2.04, s = 1.10) were among the three least
hardest challenges.
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Figure 4. Consultant assessment of (a) the energy management before the EnMS (1 = 28), (b) challenges in establishing the
EnMS (n = 28), (c) the ambitiousness of targets (1 = 27), and (d) the likelihood of attaining the targets (1 = 27).

When asked what the most important things they learned about municipal energy
consumption were, the management consultants reiterated some points that were al-
ready discussed:

e  Collecting and analyzing data can be a challenging task, especially for small
municipalities;

e Energy consumption is often seen in terms of costs. Observed cost increases can be a
stronger incentive for action than potential, but notional, cost reductions; and

e Interdepartmental cooperation is a problem that becomes especially pertinent if more
than one department is responsible for activities within the scope of the EnMS.

Defining the boundaries and scope of an EnMS is an important task during the process
of establishing the system. For municipalities this is not as straightforward as might be
the case for companies. Some municipalities decided not to include every building they
owned or excluded street lightning or their fleet of vehicles. Therefore, we asked the
consultants how satisfied they were with the scope and boundaries of the EnMS they
helped to introduce. For 57% of the municipalities, the consultants were very or extremely
satisfied with the boundaries and scope. They were only slightly satisfied or not satisfied
at all in the case of 29% of the municipalities. If consultants were not satisfied with
the scope and boundaries of the EnMS, it was often caused by municipalities excluding
some of their buildings. Based on the consultants’ assessment, 74% of the municipalities
have a moderately ambitious energy target and action plan (Figure 4c). The number of
observations was 27 for this and the next two questions because one consultant could not
give an assessment for one of the municipalities. Fifteen percent of municipalities have a
very or extremely ambitious energy target and action plan. The consultants were optimistic
that the municipalities will attain their targets (Figure 4d). For 74% of the municipalities,
they rated this as likely or extremely likely. Only in the case of one municipality did
consultants consider it unlikely that they would fulfil their targets. Consultants also
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believed it likely or extremely likely that 78% of the municipalities would commission
the recertification audit. This points to the project having a long-term impact and can be
interpreted as a sign that once the municipalities receive help in establishing an EnMS they
are able to sustain it without external help.

4. Discussion and Conclusions

Regarding the first objective of our study, we found that municipalities are able
to establish ISO 50001 certified energy management systems with the help of external
assistance. Given that the energy consumption of municipalities is non-negligible and
that energy savings of more than 10% were achieved in some of our cases within one
year, energy management should become an important component of local energy and
climate policy.

Regarding the second objective of our study, we provided data on motivating factors,
but also challenges that municipalities face when aiming to establish an EnMS. In both
regards, our results for municipalities are not very different from the results earlier studies
found for companies [15-18]. As in the case of companies [18,24], external support from
consultants was often important and energy-related and environmental impacts were
strong motivators [17]. Organizational difficulties (cooperation between a large number of
departments), limited resources (financial, human, and technical), and insufficient leader-
ship support were the most important challenges we identified. Regarding the ranking
of challenges, municipal employees and consultants largely agreed in their assessment.
Although collecting historical data and the continuous monitoring of energy data were
named as important challenges in the literature [23], they were not among those hardest to
overcome in our study. A large majority of municipalities that had established an EnMS
within our study aim to keep operating it and also plan to commission its recertifica-
tion. This lets us assume that the one-time investment in energy management will have
long-term impacts in many cases.

Based on the results of our study, utilizing energy management systems in municipali-
ties seems advisable and can contribute to energy and climate policy. The following points
summarize the lessons we learned regarding the process to establish municipal EnMS:

e The impetus given by the study was a crucial motivator for municipalities to establish
an energy management system. This support can be institutionalized by setting up an
agency that supports municipalities in establishing energy management with money
and expertise. A driver for wider application and implementation of EnMS in local
authorities would be the introduction of mandatory energy management in national
and regional legislation.

e Once an EnMS is up and running, a large majority of the municipalities participating
in our study planned to keep it. This means that such an agency’s short-term support
can have long-term impacts in many cases.

e When helping municipalities to set up an energy management system, it was crucial
to involve all departments that managed activities consuming considerable amounts
of energy (e.g., every building owned by the municipality, street lighting, the fleet of
vehicles, etc.). Achieving functional interdepartmental cooperation was among the
hardest challenges in our study, corroborating results from earlier studies for other
areas of local energy and climate policy [27].

e A strong commitment by decision-makers, including local politicians, is needed to
facilitate interdepartmental cooperation. Support programs for EnMS introduction
should incentivize this commitment from administrative heads and local politicians
through its terms and conditions.

e Human resources can be a limiting factor, especially for smaller municipalities. There-
fore, a program supporting municipalities in establishing EnMS should foresee re-
sources for training. It was also helpful to not task a single person with working on
the EnMS, but rather to form an energy team. This confirms results from research on
companies using EnMS that also stressed the role of energy managers and training [29].
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e Defining the boundaries and scope of the energy management system is a topic that
should be addressed early on. Some of the municipalities in our study were very
cautious and chose very narrow boundaries and scope.

e Adequate tools that support collecting, analyzing, and presenting data can greatly
reduce the administrative burden of the EnMS. Within our study, municipalities had
access to an online energy monitoring platform, which 62% of the municipalities used.
A program for EnMS introduction should entail access to a tool that supports data
collection and analysis.

e To attain energy-saving targets, the energy-use behavior of employees cannot be
neglected. The survey among energy managers showed that motivating colleagues to
change their behavior was challenging in some cases. Gamifying this by holding an
energy-saving competition may be a helpful approach in this case [32].

Our study has several limitations, which point to future research needs. Although
we were ultimately successful in establishing ISO certified energy management systems
in a majority of the municipalities by the end of our study, supporting municipalities on
their way to certification needed more consultant resources and often took longer than
anticipated. Due to the comparatively low number of municipalities in our study, the survey
results are exploratory in character and do not allow us to explain which municipalities
are more likely to successfully establish an energy management system. Furthermore,
our study does not permit us to explain differences in energy savings after establishing
the energy management system. Since the municipalities only established the energy
management systems recently, we cannot evaluate their long-term impacts. A relevant
research question is whether the experience and know-how acquired by establishing and
running the EnMS carries over to other fields of local climate policies and thereby helps to
improve and increase the number of measures (e.g., from the SECAP) implemented. This
would imply that municipal EnMS can have impacts even beyond the EnMS’s scopes and
boundaries. To study this question, future studies should collect data from a larger number
of municipalities over a longer timeframe. Future research could also build on studies
that apply maturity models to the energy management of industrial companies [4,24] and
transfer this approach to municipal energy management. This would also help to answer
the requirement of continuous improvement foreseen in the ISO 50001 standard.
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Abstract — Since 2008 many municipalities in the European Union have taken part in the
Covenant of Mayors (CoM) initiative and have developed Sustainable Energy Action Plans
(SEAP) to contribute to climate change mitigation. To respond to new policy goals for 2030,
the CoM has expanded its focus and since 2018 requires municipalities to cover climate
adaptation actions. The main aim of this paper is to analyse the first experiences of six
municipalities from Spain, Portugal and Latvia in upgrading their existing Sustainable
Energy Actions Plans to Sustainable Energy and Climate Action Plans (SECAP). SECAPs
were developed through a participatory process involving all relevant local stakeholders, to
gain maximum understanding and acceptance. Each municipality implemented climate
adaption actions to demonstrate the need for adaptation and the ways it can be accomplished.

Keywords — Adaptation strategies; SECAPs; urban resilience

1. INTRODUCTION

Since the Rio Earth Summit [1] tackling climate change has been one of the European
Union’s (EU) policy priorities [2]. The EU has introduced different climate change mitigation
policies and programmes and set targets to reduce GHG emissions by 40 % in 2030 [3], and
in 2020 the European Commission proposed to increase the target to 55 % by 2030 [4].
Moreover, as climate change effects become more and more visible, EU has also started to
focus on adaptation to climate change, to increase the resilience of local communities.

Compared to the period from 1978 to 1997, reported losses from extreme weather events
rose by 151 % in 1998-2017 [5]. In a global risk report by the World Economic Forum [6],
extreme weather is among Top 5 global risks in terms of likelihood and impact since 2017
and in 2020 for the first time all Top 5 risks in terms of likelihood are environmental risks.

According to the Intergovernmental Panel on Climate Change (IPCC), mitigation aims to
reduce sources and enhance sinks of greenhouse gases, while adaptation is defined as ‘The
process of adjustment to actual or expected climate and its effects. In human systems,
adaptation seeks to moderate or avoid harm or exploit beneficial opportunities. In some
natural systems, human intervention may facilitate adjustment to expected climate and its
effects’ [7]. According to these definitions, mitigation can be seen as a long term solution and
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adaptation as a short-term response to the problem [8]. However, in the context of the Paris
Agreement and Sustainable development goals, adaptation also should be considered as a
sustainable approach for long-term resilience [9], as the climate will continue to change.

With continuously growing urbanization (54 % of the world population in 2015 lived in
urban territories [9]), cities are one of the most vulnerable territories to climate hazards,
considering the amount of people concentrated there. But while growing cities are well
positioned to adapt to climate change by appropriate urban planning and design [10], smaller
cities with reducing populations are often hesitant to invest in adaptation measures, as other
issues, like social and economic problems, may seem more immediately pressing. Assessment
of urban resilience can also be challenging because of insufficient long-term data
availability [11]. It is also noted that one of the most vulnerable are people living in energy
poverty circumstances [12], as future weather conditions will negatively affect how buildings
are performing, as they are built for current or even past climatic realities [13].

Many European municipalities have participated in the Covenant of Mayors (CoM)
initiative [14] and used the Sustainable Energy Action Plan (SEAP) as a tool for participating
in the global fight against climate change. There is wide research on SEAP effectiveness and
potential outcomes showing both success and drawbacks of the SEAP approach [15]-[20]. In
2015 CoM merged with Mayors Adapt creating a Covenant of Mayors for Climate & Energy.
The main outcome was the integration of climate adaptation and energy poverty aspects
within the SEAPs creating Sustainable Energy and Climate Actions Plans (SECAP). This way
mitigation and adaptation can be addressed coherently, using advantages of solutions and
measures that give both mitigation and adaptation outcomes.

Nevertheless, while climate change mitigation has been sufficiently researched and
evaluated in recent decades [21]-[23], the methodology and approaches how municipalities
could address climate adaptation challenges at the local level is vaguely studied. To adapt our
cities to climate change is a complex task and requires detailed analysis of the local climate,
main impacts and vulnerabilities. To do that, different methods are being proposed in
scientific literature, for example, many researchers use geographical information system
framework [24], system dynamics tools [11] and even machine-learning methods [25].
Usually these methods require a lot of data input and are too complicated to be used by
municipalities. Simple and easy-to-use methods should be developed, to enable adaptation to
climate change at the municipal level.

The LIFE Adaptate Project, entitled ‘Common methodology for the development of
Sustainable Energy and Climate Action Plans in European municipalities’, aimed to address
the effects of climate change on urban areas. This article addresses the experience gained in
six municipalities in Latvia, Spain and Portugal by upgrading their existing SEAPs to
SECAPs and implementing demonstration actions to adapt their municipalities to new climate
realities. We present methodology developed and tested for the assessment of climate
adaptation measures at the local level.

2. METHODOLOGY

The climate adaptation approach elaborated within the Life Adaptate project was based on
three main pillars — SECAP development, adaptation of local policies to the needs of climate
change, and implementation of adaptation measures. The project tested the approach in six
European municipalities — Lorca, Aguilas, Cartagena in Spain, Alfandega da Fe and Mertola
in Portugal and Smiltene in Latvia. Each municipality developed a SECAP according to the
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procedures suggested by project partners (Fig. 1) and implemented one pilot project to
demonstrate adaptation actions.

As in many cases, mitigation and adaptation actions can be complimentary to each other
and therefore SECAP development requires a holistic approach including mitigation,
adaptation and energy poverty assessment. Also, the overall process heavily relied on
stakeholder participation and feedback, to compensate the lack of spatial data of climate
hazards and to motivate them to participate in the implementation of SECAP actions. This
participatory process (Fig. 4) requires the selection of three main working groups: The
smallest group is composed of the main direct team, in charge of the SECAP redaction, that
is, representative of different departments of the local administration. Another intermediate
group is formed with all relevant stakeholders, those who have something to contribute to the
SECAP development. And finally, all local citizens and visitors, who will have the
opportunity to participate in the general surveys.

Before SECAP development, the SECAP working groups were established and the main
stakeholders identified.

Risk and Vulnerability Assessment

Analysis of relevant regulations Identification of climate hazards, local vulnerabilities in climate risk
impact in relevant sectors based on available informatin
ik 1 Stakeholder meeting
Baseline Emission Inventory (BEI) g.
Adjustment of climate hazards, local vulnerabilities in climate risk impact 7}
~N in relevant sectors based on results of the discussion in stakeholder meeting
Risk and Vulnerability Assessment
SWOT analysis
SECAP elaboration
Establishment of a long-term vision with clear targets
and objectives 2™ Stakeholder meeting ~
g
V ‘ Identification of potential measures ‘ 7]
. ‘ Multicriteria analysis ‘
SECAP elaboration

‘ List of action and measures

3" Stakeholder meeting

SECAP Implementation and monitoring

Step 3

CoM approach

Fig. 1. CoM approach and proposed key steps for preparing a SECAP [26], [27].
SECAP development in Life Adaptate project can be divided in 3 main steps.

Step 1 — identification of local climate change risks and vulnerabilities. When developing
the risks and vulnerabilities, the methodological approach of the CoM already identified that
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smaller local authorities need a simple, qualitative approach, that can be used by non-expert
users [27]. Within the project, mainly the CoM approach was used, with an addition of
stakeholder involvement. The initial analysis of climate hazards was made using data from
the climate change national tools (all gathered at the EU Climate Adapt platform) [28], but
the evidence detected by the stakeholders was equally important. The local vulnerabilities
were classified according to social, economic, physical and environmental vulnerabilities.
The link of every vulnerability with every climate hazard was applied to certain sectors,
generating climate impact potential risks. Finally, following the Covenant of Mayors
recommendations to assess each risk, three criteria are used: likelihood of occurrence,
expected impact level and timeframe.

Stakeholder opinion was gathered by organizing a public stakeholder meeting and inviting
representatives from all relevant municipal and private entities and local citizens as well. It
was important to explain the need for climate adaptation and the available data of local,
regional, or national climate trends (depending what data is available) in order to gain
understanding and involvement of participants. Once the context was explained, participants
were involved in a ‘brainstorming’ session, to list all possible climate hazards and
vulnerabilities they saw as relevant. Based on the results of the meeting, the initial risks and
vulnerability assessment was adjusted.

Step 2 — identification of the adaptation actions. When the main risks and vulnerabilities
are identified, another stakeholder meeting was organized to identify the range of possible
adaptation actions. First a ‘brainstorming’ session was held to list all relevant actions. Second,
a multicriteria principle was used to evaluate each action and the highest rated actions were
included in the SECAP. At this step the municipality can set a limiting criterion in order to
include realistic actions that can be implemented.

For the multicriteria analysis, nine criteria were included in the guidelines as a suggestion
for the municipalities, but they were allowed to choose how many criteria to use. The nine
criteria were as following.

— Effectiveness: Extent to which the proposed solution is able to solve the problem.
— Efficiency: Extent to which the benefits exceed the costs.

— Equity: Extent to which the action adversely affects other areas or citizen groups.
— Flexibility: The action allows for adjustments or incremental implementation.

— Legitimacy: Extent to which the action is politically and socially acceptable.

— Urgency: Timeframe to solve the problem.

— Synergies: Degree of coherence with other objectives or measures.

— Costs: Investment amount.

— Funding: Availability of internal or external funding to implement the measure.

Municipalities were also able to choose if the weights should be assigned to each criterion,
or all criteria will be considered equal [26]. Multicriteria analysis were performed by all
members of the working group and stakeholders in the meeting.

Step 3 — finalisation of the SECAP. When the list of the most relevant adaptation actions
was final, the necessary resources, timing and responsibilities are defined, the 3™ stakeholder
meeting was held to present the final SECAP and implementation of the plan can commence.
Within the project period all six municipalities implemented at least one demonstrative
adaptation action.

This approach allows that small municipalities with limited knowledge and resources to
address adaptation issues according to their specific situation and modify the method
according to their ambition.
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3. RESULTS

In all six municipalities SECAPs have been developed and demonstrating adaption actions
have been implemented. Demonstration projects also included the establishment of
monitoring systems, but since not all measurements are completed by the time of this
publication, the results of adaptation actions are explained only briefly.

3.1. Communication and Stakeholder participation in SECAP development

All municipalities developed a SECAP drafting group consisting of a few of the most
relevant municipal employees, to effectively work with the SECAP document. All interested
stakeholders from the public and the private sector were included in the SECAP working
group and 2 — 3 stakeholder meetings were organised in all municipalities to involve these
stakeholders in the process.

During the process, a total of 385 stakeholders were involved in SECAP development in
the municipalities (Aguilas 61, Alfandega da Fe 44, Cartagena 69, Lorca 45, Mertola 70,
Smiltene 96). As the stakeholder meetings were organized as a public event, not just for
municipal employees, meetings were attended by representatives from:

— Dbusiness and industry associations;

— organizations involved in the research and development of mitigation and/or
adaptation solutions;

— educational entities;

— finance and insurance sectors;

— landowners and managers;

— non-governmental organizations involved in the promotion of environmental and
social objectives;

— institutions that provide technical support to both government and industry (e.g.,
universities, research institutions, think tanks, and consultants);

— waste and water supply companies;

— civil protection, police, firefighters and civil society representatives;

— agriculture and forestry sectors;

— health sector representatives;

— tourism sector representatives;

— citizens.

As the process was organized in 3 parts, not all workshops were attended by the same
stakeholders, giving an opportunity to involve a wider variety of people, but also creating a
challenge to involve newcomers in a process that had already started. Some climate change
denial was observed, but overall the attitude by participants was more positive and the need
for sustainable adaptation was acknowledged. As the meetings were attended by different
stakeholders, such as public organisations that are not directly linked to municipalities, the
need for adaptation were expressed by them. During the meetings some stakeholders also
gave a presentation about the climate change impacts in the sectors they represent. For
example, in Latvia, a representative from the joint stock company ‘Latvia’s State Forests’
presented the situation with forest fires during the last decade, and local municipal police
representatives presented civil protection principles. This information provided the
municipality with valuable information for decision making in the further SECAP process.
This way it was shown to the public that the municipality not only acknowledges climate
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change as an issue, but such meetings also give an opportunity for active citizens to express
their needs and expectations.

Each municipality also implemented a demonstration activity during the SECAP
development process, to highlight the need for adaptation and to show an example of how to
do it. Each municipality defined the action prior SECAP, based on their most visible climate
threat and resources available to implement the activity in a considerably short amount of
time.

Lorca placed awnings above the most crowded streets and squares, to reduce sun exposure
during the summer period. Actions aimed at reducing air temperature by 2 degrees comparing
to other similar streets. The first preliminary data show that the air temperature decreased
more than 2 degrees. Aguilas built an urban forest using treated sewage water from the city
sewage treatment plant for irrigation of the territory, reducing summer heat impact, and the
risks of water shortages. Cartagena linked existing green territories by green, shadowed paths
for bikes and pedestrians to reduce air temperature during the hot season in the area. Mertola
installed shades in different public areas to reduce the impact of summer heat, and developed
a sustainable tourism plan to improve the sustainability of tourism industry in the area.
Alfadega da Fe built an artificial lake to collect the spring waters to use during the dry season
in the summer to eliminate wildfires and for farmland irrigation. Alfadega da Fe also installed
shade covered with PV panels to provide shade during the summer period and to increase
renewable energy production. Both Mertola and Alfandega da Fe developed a project
‘creation of multi-purpose forest with native species and at promoting the regeneration of
native species’. Smiltene cleaned the lake in the city centre and refurbished the sluices to
enable automatic water regulation in the lake in case of heavy rain. All the adaptation actions
are serving as an example for how municipalities can adapt to the existing and forthcoming
climate reality.

Results from the surveys in municipalities about pilot projects (Lorca 51, Aguilas 62,
Cartagena 29, Smiltene 36 respondents), show that overall people in six municipalities are
aware of the climate change issues, more than 80 % of respondents think that climate change
is an important issue and similarly more than 90 % of respondents think that municipalities
should engage in climate change mitigation.

As regards each pilot project, the results vary more. In Smiltene and Lorca municipalities
most of the respondents, around 90 %, think that the project has improved the local urban
environment while in Aguilas it is 65 % of respondents and in Lorca only 35 %. About 65 %
in Lorca, 70 % in Aguilas and 55 % in Smiltene think that these actions reduce the local
climate risks, while in Cartagena around 33 % think that risks are reduced.

3.2. Main impacts and adaption measures assessed

Another challenge identified during the process was related to coordination of the SECAP
development process within the municipality, as they had to collect different data and fill a
risk and vulnerability assessment template internally. This activity required more time than
was foreseen in all six municipalities. As a result, more extensive consultancy work was done
by project partners in order to fill the gaps. It was indicated that when municipalities work
with SECAP development for the first time, they should be provided with closer guidance
and knowledge, even about the basic concepts as in some cases the lack of knowledge was a
contributor in mismanagement and in lower motivation to deliver on time.

The main impacts identified in the six municipalities are summarised in Table 1. As
expected, the main climate hazards depend on the geographic location of the municipality,
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but the impact can be different for the same risks, depending not only on location, but also
on local social, economic and policy factors.

TABLE 1. MAIN IMPACTS OVER THE TERRITORIES

Municipality Main climate hazard Impacted sectors Impacts expected
risks
Smiltene Extreme heat Buildings Demand for building cooling in
s . summer. Energy supply network and
Extreme precipitation Environment & Su &Y supply netw
AT infrastructure damage.
Biodiversity
Droughts . levels. i
Energy Increase in pest levels, insect
infestation, biodiversity loss,
eutrophication.
Mertola Extreme heat Tourism Negative impact on tourism as the
temperatures get extremely high. Forest
Droughts Health b & ety g
fires increase health risks and increase
Forest fire risk due to Biodiversity the pressure on civil protection services.
temperature and drought
Alfandega da Extreme heat Tourism The expected worsening of the dryness
Fe index of areas susceptible to
Droughts Health desertification leads to reductions in
Forest fire risk due to Biodiversity biodiversity and changes in ecosystems.
temperature and drought Forest fire risks increase health risks.
And temperature changes will affect
winter and summer tourism
characteristics.
Cartagena Extreme heat Land use planning Poor land use planning fosters the heat
island effect. Extreme heat negatively
Droughts Health affects not just population health but
Storms Energy increase the demand for cooling energy
as well.
Aguilas Extreme heat Tourism Longer periods of drought and heat
waves will cause clean water shortages.
Droughts Water I
Demand for energy will increase due to
Sea level rise Energy the need for more cooling power, and
extreme heat reduces tourism activities
during the summer season.
Lorca Extreme heat Water Extreme heat and droughts will
facilitate desertification and
Droughts Health biodiversity loss. Heat waves add
Landslides Energy pressure to health sector and increase

the demand for cooling energy.

To address the identified climate risks, adaptation activities were included in the SECAPs.
During the stakeholder meetings, a wide range of the potential actions were identified, and
multicriteria analysis was used to choose the most useful and realistic measures. Spanish
municipalities in multicriteria analysis used all 9 criteria suggested in the guidelines. They
also assigned weights to the criteria, based on a survey among local experts. In contrast, the
Latvian municipality used a more simplified multicriteria method. They used 5 criteria —
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efficiency, urgency, costs, synergies, legitimacy, and did not apply weights. As a result, in
the SECAP Aguilas included 20 measures, Cartagena 23, Lorca 29, Mertola 95, Alfandega da
Fe 65 and Smiltene 20.
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Fig. 2. SECAP measures divided by sectors.

For each municipality, different sectors were identified as more vulnerable, so the focus
also differs (see Fig.2). The biggest number of measures in total are planned in the
environmental and biodiversity, water management and buildings sectors. More importantly,
all municipalities have included blue or green infrastructure measures, so municipalities have
ambitions to significantly improve the local urban environment. Measures in each
municipality are specifically adapted to their unique local needs, nevertheless they are similar
in terms of their character and goal to increase local resilience to climate change. For example,
the environmental and biodiversity sector includes measures like conservation and recovery
of areas and habitats of great natural value (Alfandega da Fe, Mertola, Cartagena), measures
to increase green territories in urban areas (all municipalities) and others. Measures in the
water sector include activities to promote reuse of treated wastewater or rainwater, to improve
the water management systems, to reduce drinking water consumption etc., depending on the
risks each municipality faces. Under the category ‘other’ mostly soft measures, like
educational or awareness campaigns, structural changes, policy improvements, etc. are
included.
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4. DISCUSSION AND CONCLUSIONS

Adaptation to climate change is a new concept for municipalities and local society and in
many cases more complicated than climate change mitigation. During the last decade,
different methodological approaches of how to measure, implement and monitor mitigation
actions have been developed, and mostly all measures can be communicated to local society
via energy and cost-savings or emissions reduced. Regarding adaptation, however, there is a
wide variety of types of actions and in some cases, it is very difficult to assess the long-term
benefits of those actions at a local level, especially when it comes to the assumptions of
improved public health, improved biodiversity and impact to climate change. Adaptation also
should be considered as a cross-cutting theme in all municipal planning documents, strategies
and policies, to ensure a continuous increase in the resilience of municipalities. This makes
adaptation a complicated issue for communicating its necessity to the public, especially in
small municipalities where extensive research or communication campaigns are not possible.
Therefore, the proposed approach for SECAP development, where stakeholder involvement
is used already in the early stages of adaptation strategy development, is considered useful
for gaining public acceptance and trust. When stakeholders are involved in the identification
of risks and vulnerabilities, it is much easier to justify the need for actions. Notwithstanding,
municipalities should pay close attention to how activities are communicated to the public,
even small ones with a low budget, as the understanding of smaller measures can lead to an
overall understanding of benefits gained by adapting to climate change.

Municipalities also require a lot of guidance and education about climate adaptation issues
when they start to work with the topic for the first time. The lack of knowledge and human
resources in municipal structures can significantly undermine the SECAP development
process and related communication with the public.

To ensure that adaptation plans are made based on reality, not just assumptions made by a
few municipal employees, multicriteria analysis were proposed and used. The use of the
multicriteria approach helped to structure and focus the decision-making process when
specific measures had to be chosen. Municipalities used different levels of complexity of the
multicriteria approach, adjusting it to their capabilities and needs.

Nevertheless, further research should be carried out to analyse the implementation process
and monitoring of the adaptation strategies in the long-term. More focus should be paid to the
multicriteria approach as it could become a widely used tool by municipalities, but the method
should be developed as an ‘easy-to-use’ tool, so municipalities with less knowledge would be
able to us it just as effectively as others.
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Abstract — The COVID-19 pandemic has had a great impact on energy consumption in the
world and many researchers have found very different energy consumption patterns.
The goal of this study was to analyse the patterns of energy consumption in municipal
buildings. Altogether data from 262 buildings from 4 municipalities were used and analysed.
Results show very different energy consumption patterns for different types of buildings. In
schools and education facilities the link between Covid-19 restrictions and energy
consumption deviations are visible, but in administration and office buildings it is not the
case. This leads to a conclusion that energy consumption in the buildings is not always linked
to the level of occupancy of the building, meaning that there is room for improvements on
energy management practices and procedures in the municipalities.

Keywords — COVID-19; energy consumption; energy management system;
municipalities; pandemic; sustainability

1. INTRODUCTION

Two years ago, in 2020, a global pandemic was announced by the World Health
Organization [1]. In most world countries, different restrictions were introduced to control
the COVID-19 disease [2]. Mainly the restrictions were targeted to significantly limit physical
contact. Many services were temporarily restricted, social gatherings banned, which had a big
impact on the economy, well-being, employment, environment, health, industry, and other
sectors, and changing transport and energy consumption. Many studies show that overall
electricity consumption decreased in many countries, but in many cases, this happened due
to the decrease in commercial and industrial sector, while energy demand in household sector
increased [3]-[8].

A study that included data about 53 countries and regions showed that total electricity
consumption decreased by 7.6 % in April 2020. However, the results vary significantly from
country to country. It also shows that the stringency of government restrictions is tightly
linked to reducing electricity consumption only during the first phase of the pandemic [9].

Studies of electricity consumption in Canada, Ontario, show that after the pandemic started,
overall electricity consumption reduced and the electricity demand shifted during the week,
compared to pre-pandemic data, and hourly data showed that the morning and evening
electricity demand peaks were reducing [10], [11]. Similar results show a study about
4 European countries: Spain, Italy, Belgium and the UK, where weekday energy consumption
reduced, and energy consumption profiles were similar to pre-pandemic weekend profiles

* Corresponding author.
E-mail address: anda.jeekabsone@gmail.com

©2022 Author(s). This is an open access article licensed under the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0). 306



Environmental and Climate Technologies

2022 /26

[12]. Another study of the Saudi Arabian case shows an increase in electricity demand in the
household sector due to an increased use of air conditioning and lighting during work from
home periods [13], [14]. In New York, 17 % reduction in electricity consumption has been
reported [15], while in Italy, a reduction in electricity consumption reached up to 37 % [16].
However, energy consumption dropped by 12 % in the Portuguese and Spanish peninsula
during April and May 2020 [17]. In China, on average, energy consumption has decreased by
29 %, comparing a pandemic-free scenario with actual data for 2020 [18].

In Latvia, annual gross energy consumption decreased by 6.1 % in 2020, compared to 2019
(Data by Central Statistical Bureau (CSB)). In the transport sector final consumption of
energy resources used for passenger transport and freights reduced by 12.8 %, but in the
industry sector, consumption of energy resources has increased by 3.3 % [19]. In Latvia
multiple plans [20] and policy incentives have been implemented to reduce energy
consumption and switch to renewable energy resources to reach climate goals [21], [22], but
even though it is expected that the reduction in 2020 and 2021 is partially due to COVID-19
restrictions.

Emergency in Latvia was declared on the 13" of March 2020, strictly limiting operations
in most service sectors, culture, education, recreation, and other services during March, April,
and May 2020. Schools were closed, and distance learning continued until the end of the
respective school year. In the autumn of 2020, the second wave of COVID-19 hit the
population, and strict restrictions were implemented again, forcing many services to close the
operation, re-initiate distance learning and remote working for many. However, since March
2020, most local culture and other education and recreational activities have been interrupted
at different levels for multiple periods and are still interrupted by different restrictions at the
beginning of 2022. Such an unprecedented crisis allows to analyse energy consumption
behaviours and municipal building management practices within very different circumstances
than usual. A study on electricity energy patterns in 289 municipal buildings in Brazil found
that even though the occupancy of the municipal buildings was significantly reduced, the base
energy consumption was considered surprisingly high in almost all unoccupied buildings
[23].

In this article heat and electricity consumption trends in municipal buildings in Latvia are
analysed to evaluate how energy consumption has fluctuated during the pandemic period.

2. METHODS AND METHODOLOGY

Monthly heat and electricity consumption data from four different municipalities have been
used for the study. All municipalities have introduced energy management system according
to ISO 50001:2018 standard in recent years. The main characteristics of the municipalities
included in the study are given in Table 1.

Energy data was gathered by the employees of the municipalities, e.g., energy managers or
other appointed person in charge of data input. Due to human error some buildings had data
gaps or unrealistic data values. Buildings with such errors were excluded from the data set.
After the quality assessment data of 262 different type buildings were included in the data set
for heat consumption analysis and data of 240 buildings for electricity consumption analysis,
see Table 2.
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TABLE 1. CHARACTERISTICS OF THE MUNICIPALITIES
Number of No. of buildings included in this Total heating ISO 50001
buildings study with heat data (electricity data)  area, m’
IIVI““‘C‘W“W 63 60 (60) 92276 Certified
y““‘c‘pa"ty 128 95 (73) 262 095 Certified
Municipality Implemented, not
3 28 27 (27) 20308 certified
Municipality i
4 92 79 (80) 134 885 Certified
TOTAL 311 262 (240) 509 564
TABLE 2. SUMMARY OF THE DATA SET
No. of buildings for heat No. of buildings for electricity
consumption analysis consumption analysis
Administration and office 46
o 47
buildings
Buildings of the cultural 95 26
establishment
Schools and educational 45
A 46
institutions
Kindergartens and pre-schools 53 49
Other 91 74
TOTAL 262 240

To analyse the heat energy consumption trends a data normalization was done to adjust data
to the standard heating season using heating degree-days, see Eq. (1) and Eq. (2). Electricity
consumption is not considered to be climate affected and was not adjusted. Overall data for
four years were collected and used in this study: data from 2018 and 2019 were used as a
baseline (not affected yet by COVID-19) and data of 2020 and 2021.

_ Lst ' (tind ' ZLout.reg)
=, (1
Lact ' (tind ! tout.act)
where
K Climate correction coefficient;
Ly Standard monthly heating duration, days;
Lact Actual monthly heating duration, days;
tind Average indoor temperature during the heating season, °C;

toutreg  Standard monthly average outdoor air temperature, °C;
toutact Actual monthly average outdoor air temperature, °C.

H, =K-H_, 2)
where
Climate corrected monthly heat energy consumption, MWh;

Hy
K Climate correction coefficient;
H, Actual monthly heat energy consumption of the building, MWh.
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Deviation of energy consumption was analysed by comparing the baseline energy
consumption to energy consumption in 2020 and 2021 when different COVID-19 restrictions
were in place. The baseline was calculated as mean energy consumption in 2018 and 2019.
The deviation was calculated by Eq. (3), the difference between the energy consumption in
the analysed year and baseline was divided by baseline [23]. Deviation indicates if the energy
consumption during the COVID-19 in 2020 and 2021 was lower (negative value) or higher
(positive) than average energy consumption in 2018 and 2019.

E, .+E
n |:Ey_( 20182 2019j:|

D=>" ; 3)
ZL:I E2018 + E2019
2
where
D Deviation of the energy consumption during pandemic, %;

E,  Energy consumption in 2020 or 2021, MWh;
E>19 Energy consumption in 2019, MWh;

E>p13 Energy consumption in 2018, MWh;

n Number of buildings.

Throughout the COVID-19 pandemic in Latvia in 2020 and 2021, the use and occupancy
of the municipal buildings changed. From March 13 until June 9, 2020 all schools, education
facilities, and cultural establishments were closed [24]. During summer 2020, most of the
restrictions were removed as the number of infected persons dropped (see Fig. 1). The second
wave started in autumn 2020, and from November 9, many of the restrictions were reinstated
[25]. For example, an autumn break for pupils was extended, and distance learning resumed
for pupils in grades 7 to 12 (or smaller grades depending on the individual situation in the
school). Most of the cultural establishments were closed. Extensive testing was introduced in
the schools and workplaces, reducing restrictions for persons with negative COVID-19 tests.
From December 2020, restrictions in each municipality varied depending on the rate of
COVID-19 infected in each municipality. However, most schools, offices, and cultural
establishments were still closed, or their occupancy was significantly reduced. Restrictions
remained in place until the end of the spring semester of 2021. As vaccination started in the
end of 2020 [26], by summer of 2021, the restrictions were significantly reduced for
vaccinated people [27], [28], but even when the third COVID-19 wave hit in the autumn 2021,
a lock-down was introduced for one month from October 21 until November 15 [29]. Since
then, most of the restrictions have been withdrawn for vaccinated or tested people, therefore,
schools, offices, and culture establishments could open [30]. Kindergartens and pre-schools
have been open throughout the COVID-19 in 2020 and 2021, however, parents were
encouraged to keep the children at home.
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Initially, the in-person  From
) education continued  pecemnber Amonth-long
All non-essential for classes 1-6, restrictions 'lock-down' period
services were. distance learning for slightly varied heg_an_, with a
closed, including classes 7-12. from Restrictions majority of
educational ) Only essential municipality to Were reduced, retailers closed, After the
institutions, public retailers were openon  yynicipality ~ Mainly distance leaming, 'lock-down’ most of
venues, etc. Public weekends, catering depending on  vaccinated and remote the services were
and private establishments could  he infection  PeoPle, and working allowed only in an
gatherings were serve foad only for rates peoplewitha | reinstated. epidemiologically
prohibited. pick-up, municipal negative test safe environment
Municipal services services were were allowed to (vaccinated or with
were provided provided remotely. gather in negative tests),
remotely. State of emergency crowds for most of the
State of emergency  reinstated, extended events in larger education resumed
declared | until 6.4.2020 numbers. on-site studying.
09.06.2020 28.12.2020 6.04.2021 11.10.2021
l i . | . h .
Eﬁ 13.03.2020 ] 9.11.2020 mﬁ 22.06.2021 [21 10.2021 15.11.2021 Eﬁ
The state of Vaccination was The state of Nearly all services

emergency was

ended. Most
restrictions were

lifted.

started

emergency was
ended, although
restrictions
remained in place,
including distance
learning for most
of the children.

could be provided

only if staff and
visitors were

vaccinated, tested

negative, or
recovered from
CovID-19.

Fig. 1. Summary of most relevant COVID-19 restrictions during 2020 and 2021 in Latvia [24]-[30].

3. RESULTS

The energy consumption trends in the municipal buildings show different patterns. The
results presented in Fig. 2 show that electricity and heat energy consumption has decreased
in most buildings. However, there are also many buildings where energy consumption has
remained the same or increased during pandemic years. On average, electricity consumption
decreased by 12.1 %, while heat energy decreased by 3.6 % in 2020. The average deviation
for electricity is much lower than the average deviation for heat consumption, meaning that
electricity consumption was affected more by COVID-19 restrictions (see Table 3). It is also
observed that there is a significant amount of municipal buildings where energy consumption
has increased by more than 20 %; this would require a further analysis on the causes of such

increase.

TABLE 3. SUMMARY OF STATISTICS FOR DEVIATIONS IN 2020 AND 2021 COMPARED TO BASELINE
(MEAN CONSUMPTION VALUES FOR 2018+2019), %

Electricity Electricity Heat energy Heat energy
consumption consumption consumption consumption
deviation in 2020 deviation in 2021 deviation in 2020 deviation in 2021

Average -12.1 -134 -3.6 1.04

Median -14.2 -13.9 -29 -2.6

Minimum -82.4 —88.1 -95.1 -74.5

Maximum 122.4 268.3 112.2 142.8

Lower quartile —24.4 -333 -13.8 -13.5

Upper quartile -0.07 1.54 55 9.1

Standard deviation 25.0 34.8 24.6 27.7
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Fig. 2. a) Deviations in heat and b) electricity consumption data in municipal buildings in 2020 and 2021, compared to
baseline (mean consumption of 2018 and 2019), %.

3.1. Trends in Heat Energy Consumption

Total heat energy consumption (climate corrected) in 2020 and 2021 decreased in two of
the municipalities: in municipality 1 by 13 % in 2020 and 12 % in 2021, and in municipality
3 by 14 % in 2020 and 4 % in 2021. In the meantime, in municipality 2, total heat energy
consumption in 2020 increased by 1 % compared to baseline (see Fig. 3). The highest increase
of heat energy consumption was observed in municipality 4, i.e., 4 % in 2020 and 6 % in 2021
compared to baseline.
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Fig. 3. Heating energy consumption deviations in four municipalities, compared to baseline (2018-2019), %.

Total heat energy consumption in all municipalities increased in January and February in
2020, but in March and April, it decreased by 5 % and 13 % against the baseline. Similarly,
in October 2020, heat consumption reduction is 15 %, but in November and December, less
than 1 %. During 2021 reductions in heat consumption are low. Only in January, heat
consumption has decreased by 6 % compared to baseline, but the reduction was less than 2 %
in other months.

311



Environmental and Climate Technologies

2022726

12000

10000

8000

6000

4000

2000

Heat energy consumtion, MWh/month

0
Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec

e Baseline (2018-1019) ==@==202(0  ===0==2(021
Fig. 4. Total heat energy consumption, compared to baseline (2018-2019).

3.2. Trends in Electricity Consumption

A significant drop in electricity consumption was first observed during the first wave of
COVID-19 — on average a 27 % reduction in 240 buildings in April and a 23 % reduction in
May compared to baseline. During the summer 2020 when all the restrictions were removed,
electricity consumption in all municipalities even increased in June. During the second wave
(since October) electricity consumption continued to reduce however at lower rate — 7 % in
October, 10 % in November and reached on average 17 % in the winter and spring of 2021
(January — May).
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Fig. 5. Electricity consumption in all buildings, MWh/month.

A more detailed analysis was performed to analyse energy consumption trends in four types
of buildings — schools and educational institutions, kindergartens and pre-school institutions,
administration and office buildings, and buildings of the cultural establishment.

3.3. Monthly Heat Energy Consumption Patterns in the Public Buildings

1. Schools and educational institutions. Total heat consumption in schools and
educational institutions (46 buildings) decreased by 5.5 % in 2021 and 5.3 % in 2020
compared to the baseline (see Fig. 6). The highest reduction in heat consumption was
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observed in April and October 2020, 23 % and 28 %, respectively. The reduction in
April is likely due to COVID-19 impact, as in April 2020 all schools were closed. In
2021 highest reduction was detected in January (14 %) and March (8 %).

2. Kindergartens and pre-schools. In kindergartens and other similar institutions
(53 buildings), the reduction of heat energy consumption was higher in 2020, when
33 % reduction was reached in April, 17 % in October, and 11 % and 9 % in November
and December compared to baseline. In 2021, heat energy consumption decreased by
12 % in January, but in other months when heating is used, energy consumption
reduction was below 6 %. In total, heat energy consumption in 2020 was 9 % lower,
while in 2021 — 2 % against the baseline. The reduction in 2020 might be connected to
COVID-19, as many parents chose to keep children at home. Often in the case of one
COVID-19 positive person in the group, the whole group of children were declared as
contact-persons and were in quarantine. Therefore, many kindergartens worked with
reduced occupancy most of the COVID-19 pandemic.

0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

. Schools and educational institutions Kindergartens and pre-schools
g =

S 3500 g 2500
£ £

= 3000 < 2000
; 2500 §

o 2000 En 1500
S 1500 5

Z, .S 1000
§ 1000 g-

£ 500 g 00
3 g

= T

N
FTEFE LSO F S F

Baseline (2018-2019) ~ ===@===2020 === 2021 Baseline (2018-2019) ==@==2(020 === 2021
Fig. 6. Heating energy consumption corrected for the regulatory heating season, MWh/month.

3. Administration and office buildings. Total heat consumption in administration and
office buildings (47 buildings) increased by 8 % in 2021 and 3 % in 2020, compared
to baseline. Only in March and October 2020, heating energy consumption decreased
by 2 % and 4 %, respectively. Otherwise heat consumption increased on average
between 1% and 22 %. COVID-19 rarely influenced heat consumption in
administrative buildings as public officers went to the offices in-person.

4. Buildings of the cultural establishment. Total heat consumption in buildings of cultural
establishments (25 buildings) increased by 4 % in 2021 and 3 % in 2020 compared to
baseline. Monthly heat energy consumption also has increased on average by 2 % in
2020 and 6 % in 2021 compared to baseline. Comparing the COVID-19 restrictions, it
would be expected that energy consumption would decrease at least in the same amount
as in schools, as the schools and cultural establishments both were closed.
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Fig. 7. Heating energy consumption corrected for the regulatory heating season administration and office buildings and
in buildings of cultural establishment, MWh/month.

3.4. Monthly Electricity Consumption Patterns in the Public Buildings

1. Schools and educational institutions. In total, electricity consumption reduction of
19 % and 29 % was achieved in 2020 and 2021 in schools and other educational
facilities in all four municipalities. The highest reduction was in April and May 2020,
when first COVID-19 wave hit and schools were closed, reaching 59 % and 62 %
compared to baseline (see Fig.5). Data of 2021 show that significant reduction
occurred in all months when national COVID-19 restrictions were in place. During the
spring semester of 2021 (Jan—-May) monthly average reduction was 47 %, but in the
autumn semester (Sep—Dec) 11 %, which also is likely to be linked to COVID-19
restrictions, resulting in significantly reduced occupancy in schools.

2. Kindergartens and pre-schools. Monthly electricity consumption data in kindergartens
and pre-schools show a high reduction during the first Covid-19 wave when electricity
consumption reduced by 19 % in March, 46 % in April, and 28 % in May compared to
baseline (see Fig. 5). The second period of significant reductions was observed in
October and November 2021, when electricity consumption decreased by 21 % in
October and 20 % in November. In 2020 and 2021, the total electricity consumption
reduced in average by 4 % compared to baseline.
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Fig. 8. Electricity consumption in schools and educational institutions and in kindergartens and pre-schools, MWh/month.
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Fig. 9. Electricity consumption in administration and office buildings and in in buildings of cultural establishment,
MWh/month.

3. Administration and office buildings. Much less fluctuating trends can be observed in

4.

administration and office buildings where part of the people continued to go to work
during COVID-19 pandemic (see Fig. 7). During the first COVID-19 wave, the
deviations are much lower compared to schools. However, in April 2020, electricity
consumption reduced by 13 % compared to baseline, and in October and November
2020, the reduction was 14 %, but in December, it was 8 %. In 2021 the highest
decrease can be observed in October and November —22 %, while in December,
electricity consumption increased by 3% compared to the baseline. Total electricity
consumption in administration and office buildings decreased by 8 % in 2020 and 11 %
in 2021 compared to baseline.

Buildings of the cultural establishment. In buildings of the cultural establishment (see
Fig. 7), electricity decreased by 21 % in March, 32 % in April, 9 % in May, and 10 %
in June 2020 compared to baseline. During the first half of 2020 (Jan-Jun), the average
monthly reduction was 14 %, and in 2021 it was 18 %. During autumn 2020, energy
reduction was 9 % in November, and 16 % in December, but in 2021 electricity
consumption reduced by 9 % in October, 8 % in November, but increased by 9 % in
December. In total, electricity consumption in 2021 and 2020 decreased by 9.4 %
compared to baseline.

4. DISCUSSION

Within the last ten years, sustainable energy management has been promoted for
municipalities intensively to improve energy management practices in municipal buildings
and reduce unnecessary energy consumption related to user behaviour. After March 2020,
when COVID-19 brought significant disturbances to the operation of many municipal
buildings, it is possible to analyse the energy consumption patterns and see if there is evidence
of sustainable energy management. This study shows that there have been significant
reductions in heat and electricity energy consumption, but still, there is evidence of many
challenges in energy management.
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Data on total heat energy consumption show that heat energy consumption in average
decreased only in two of the four municipalities. In contrast, others have experienced slight
increase. In the meantime, total electricity consumption decreased in all four municipalities,
which leads to the conclusion that electricity consumption is more strongly linked to building
occupancy than heat energy consumption. It is, however, logical that deviations in heat energy
consumption should be smaller than electricity, as it is not recommended to reduce the indoor
temperature in the buildings too significantly even if they are not used as usual. However, an
increase in energy consumption might mean that less attention has been paid to energy
management and temperature control in buildings during the pandemic. In contrast, partially
reducing electricity consumption might happen unintentionally (lights are not turned in, office
equipment is not used).

When specific types of buildings are analysed in more detail, the heat and electricity
consumption patterns vary significantly. In schools, kindergartens, and other similar
buildings, there is a reduction in heat energy, and in the first year of pandemic, even 25 %
reductions and higher are reached. During 2021 reductions are mostly under 10 %.
Meanwhile, in office buildings, heat consumption in both 2020 and 2021 increased even
though during the first COVID-19 wave, remote working was mandatory as well. It can be
assumed that some of the administration work was not possible to organize remotely, and
despite that occupancy of buildings reduced significantly, heat energy consumption was not
affected. Similar patterns can be seen in data from buildings of cultural establishments where
heat energy consumption has also increased during pandemic years. Almost no decrease in
heat energy has occurred in these buildings, indicating that occupancy is not a factor that
impacts the energy patterns. No cultural events, gatherings, or rehearsals were allowed during
the first pandemic months and strictly limited afterward, meaning that these types of buildings
were mainly empty.

Electricity consumption trends reflect the impact of pandemics more visibly than heat
consumption trends. The first COVID-19 wave is well visible in schools, reaching the peak
59 % electricity consumption reduction in April 2020, when all the schools (1st to 12th grade)
were forced to introduce distance learning. During the next school year (2020/2021),
electricity consumption is much lower than usual, but not as low as in the first wave. After
the first wave, restrictions changed often. Depending on the COVID-19 incidence rates in
each municipality, some schools partially opened, but even though the reduced occupancy is
reflected in electricity consumption trends. Other researchers have found similar results as
well, for example, Gaspar ef al. analysed an electricity consumption in 83 academic buildings
and found that due to COVID-19 restrictions the electricity consumption did decrease, but
the decrease during different restriction period were not proportional to buildings occupancy
[31]. In kindergartens, the impact of the first COVID-19 wave on energy consumption is well
visible. However, afterward, the reductions were not strongly linked to pandemic restrictions
as the kindergartens were not closed, and only a few restrictions were applied.

Similarly, to heat energy trends in office buildings and buildings of the cultural
establishment, electricity trends do not seem strongly linked to the buildings' occupancy.
Geraldi et al. has come to similar conclusions, that most of the municipal buildings have high
vital loads or stand-by loads, meaning the buildings has significant impact on environment
despite how much it is used [23].

5. CONCLUSION

The impact of COVID-19 restrictions on energy consumption in municipal buildings is
visible, as, in educational facilities the electricity and heat energy consumption mainly did
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decrease. While in buildings of cultural establishments and administrations, energy
consumption did not decrease as it would be expected, and in some cases, it even increased.
The reasons behind the lacking electricity consumption reduction should be researched more
closely to see if the result is linked to poor management and lack of control of electricity use
behaviour or other factors. This study also suggests that there might be a great potential for
energy saving if the standby loads could be reduced in the buildings.

Overall it is clear that occupancy of the buildings does not always determine the energy
consumption patterns due to specifics of the building use case or mismanagement. Therefore,
much more focus should be paid to sustainable energy management practices. As all the
municipalities included in this research have implemented energy management systems, the
system's efficiency during such disturbances as COVID-19 caused should be evaluated.

This research is limited to buildings of 4 average-sized Latvian municipalities. Therefore,
it should not be assumed that the same trend could be generalized to all municipalities.
However, this is an example of how monthly data analysis can indicate problems in building
energy management practices.
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