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ABSTRAKT

Studie Energetické uspory do roku 2030 dle cild EU: potencidl, naklady a dopady na
ekonomiku, zaméstnanost a verejné rozpocty vycisluje technicky a ekonomicky potencial
uspor konecné spotreby energie u 37 Uspornych opatfeni, pro které byly zjistény jejich
technicko-ekonomické parametry. Vypocet potencidlu Uspor energie je zaloZen na oficidlni
bilanci konecné spotfebé energie v metodice Eurostat. Technicky potencidl uspor konecné
spotfeby energie byl vycislen na 240 PJ. Ekonomicky potenciadl Uspor konecné spotieby
energie je vycislen na 153 PJ. Konecna spotieba energie v roce 2015 byla pro srovnani 1009
PJ. Studie vy&isluje investi¢ni vydaje, které by Ceska republika musela vynaloZit na dosazeni
cile energetickych uUspor v obdobi 2020-2030, jak navrhuje revize smérnice Evropského
parlamentu a Rady o energetické Gcinnosti 2012/27/EU. V nejpravdépodobné;jsim scénafi,
ktery pocitd s pokracovanim povinnosti vyplyvajicich z €lanku 7 smérnice ve stavajici podobé
do roku 2030, bude na dosaZzeni o¢ekdvaného cile ve vysi 73,5 PJ Uspor konecné spotieby
energie nutné vynaloZit 510 az 1025 mld. K¢ investi¢nich vydajl, z ¢ehoz 190-660 mld. K¢ bude
tfeba z verejnych prostiedkl formou dotaci ¢i jinych pobidek. Cil pro rok 2025 dosahuje 36,75
PJ (polovina cile roku 2030) uUspor konec¢né spotieby energie. Na jeho dosazeni je nutné
vynaloZit 121 az 260 mld. K¢ investi¢nich vydajd, z toho 58 az 92 mld. K¢ podpory z verejnych
prostiedkl. Investi¢ni vydaje v obdobi 2020-2025 jsou podstatné nizsi nez v obdobi 2025-
2030, protoze v obdobi 2020-2025 budou prioritné podle nakladové kfivky realizovana méné
nakladnd opatreni.



ABSTRACT

The study on Energy Savings by 2030 according to EU Targets : Potential, Costs and Impacts
on Economy, Employment and Public Spending quantifies the technical and economic
potential for final energy consumption savings in 37 energy efficiency measures for which
their technical and economic parameters have been identified. The technical potential
calculation is based on the official balance of final energy consumption in the Eurostat
methodology. The technical potential for final energy consumption is estimated at 240 PJ. The
economic potential for final energy consumption savings is estimated at 153 PJ. That
compares with the 2015 Czech final energy consumption of 1009 PJ. The study quantifies
investment expenditures that the Czech households, businesses and the government would
have to spend to achieve the energy savings target for 2020 - 2030 as proposed by the revision
of the Directive 2012/27/EU of the European Parliament and of the Council on Energy
Efficiency. In the most likely scenario (continuation of unchanged Article 7 obligations until
2030) investment expenditures at the amount of CZK 510-1025 billion (EUR 20-40 billion) will
be required to achieve the expected target of 73.5 PJ of final energy consumption savings
between 2020 and 2030. Of that amount CZK 190-660 billion (EUR 7.5-25.5 billion) of public
funds will be required as subsidies or other incentives. The target for 2025 amounts to 36.75
PJ (half of the 2030 target) of final energy consumption savings. To achieve this, investment
expenditures at the amount of CZK 121-260 billion (EUR 4.7-10.2 billion) will be required. Of
that amount CZK 58-92 billion (EUR 2.3-3.6 billion) of public funds will be required as subsidies.
Investment expenditures in 2020 - 2025 are significantly lower than in 2025 - 2030 as in the
first half of the period less costly measures will be implemented preferentially, based on the
designed cost curve.



MANAZERSKY SOUHRN

Studie Energetické uspory do roku 2030 dle cild EU: potencidl, naklady a dopady na
ekonomiku, zaméstnanost a vefejné rozpocty ma za cil vycislit investi¢ni vydaje, které firmy,
domacnosti a vefejny sektor v Ceské republice budou muset vynaloZit na dosaZeni cile
energetickych Uspor v obdobi let 2020-2030, vyplyvajiciho z revize Smérnice Evropského
parlamentu a Rady o energetické ucinnosti 2012/27/EU. Ta byla predstavena Evropskou
komisi v listopadu 2016 vtzv. ,zimnim energetickém balicku“ a nyni je projednavdna
institucemi EU.

Studie vycisluje technicky potencial Uspor energie (mnoZstvi energie, které lze uspofit pfi
stdvajicich technickych moznostech) a ekonomicky potencial Uspor konecné energie (takové
mnozstvi energie, jehoZ Uspora vramci daného opatfeni pfinese ekonomicky prospéch
realizujicimu subjektu) pro obdobi 2020-2030 u 37 Uspornych opatfeni, kterd pokryvaji
vSechny sektory narodniho hospodarstvi — zemédélstvi, prlimysl, sluzby, verejny sektor,
domadcnosti a dopravu. Technicko-ekonomické parametry Uspornych opatreni byly zjistény
z realizovanych projektd v operacnich programech a zejména z vlastnich projekt(i a zkusenosti
zpracovatele z 500 navrzenych opatfeni ve 110 auditech a posudcich zpracovanych
spolec¢nosti ENVIROS v letech 2015-2017.

Vypocet potencialu Uspor energie je zalozen na oficidlni bilanci kone¢né spotreby energie
v metodice Eurostat k poslednimu dostupnému roku 2015, kdy koneénd spotieba energie
v Ceské republice ¢inila 1009 PJ. Studie pracuje s nékolika predpoklady a expertnimi odhady,
z nichZ nejdllezitéjsi je rozdéleni konecné spotfeby podle uUcelu uziti, které neni verejné
dostupné, avsak pro vycisleni potencialu Uspor energie je nezbytné. Sledovani naplfiovani cile
energetickych Uspor bude do budoucna klast vyssi naroky na kvalitu statistickych zjisStovani a
podrobnost publikace bilance spotieb konecné ale i primarni energie, nez jaka jsou dosud
verejné k dispozici.

Pomoci sestrojené nakladové krivky 37 analyzovanych uUspornych opatfeni byl technicky
potencial Uspor konecné energie vycislen na 240 PJ. Ekonomicky potencial, tedy soubor
nakladové efektivnich opatreni, je vyclislen na 153 PJ. Z tohoto mnozstvi by se vSak pouze
neceld ctvrtina (36 PJ) méla realizovat samovolné, jelikoz jejich navratnost bude pro
domacnosti ¢i firmy na dostatecné atraktivni Urovni. K realizaci ostatnich opatfeni (v hodnoté
az 117 PJ) bude dle pouZitého modelu potireba finanéni motivace ze strany statu. Nejcastéjsi
formou takové motivace je v soucasnosti finanéni spolulicast v podobé dotace.

Z hlediska jednotlivych sektord ekonomiky existuje prostor pro samovolné realizovatelné
uspory zejména v domdcnostech (19,9 PJ, tedy vice neZz polovina celého potencidlu) a
institucich verejné spravy (7,5 PJ). V obou pfipadech studie jako velmi efektivni opatreni s
velkymi potencidlem identifikuje zatepleni a instalaci Usporného osvétleni LED. V primyslu,
ktery se s 5,7 PJ samovolné proveditelnych opatfeni umistil na tfeti pozici, studie identifikuje
velky potencidl ve vyuziti odpadniho tepla a instalaci ekonomizért ke kotlim.

Ve sféfe opatfeni podminénych vefejnou podporou vynika potencial pramyslu (39,3 PJ),
dopravy (32,6 PJ) a domacnosti (24,7 PJ). Za zminku stoji také sluzby s 10,6 PJ moznych Uspor

! http://ec.europa.eu/eurostat/web/energy/data/energy-balances



a verejny sektor s 8,7 PJ. Mezi opatfenimi s nejvétsim potencidlem v této oblasti studie nachazi
zatepleni, instalaci fotovoltaickych systém( a sniZzeni energetické narocnosti spotfebicu.
V primyslu skryvd znacny potencidl tepelnd izolace technologii, instalace ucinnéjsich
kompresoru a instalace tepelnych cerpadel.

DalSim vyznamnym vystupem studie jsou investi¢ni vydaje nezbytné pro splnéni cile
energetickych uspor do roku 2030. JelikoZz koneéné znéni revidované smérnice 2012/27/EU
neni na konci zafi 2017 znamo a neni proto zndma vysSe cile energetickych uspor, byly
vytvoreny 4 mozné varianty vyse cile energetickych Uspor 2030 s vycislenim investicnich
vydajli na jejich dosazeni. V nejpravdépodobnéjsim 1. scénafri, ktery pocitd s pokracovanim
povinnosti vyplyvajicich z ¢lanku 7 smérnice ve stavajici podobé do roku 2030, bude cil
energetickych uspor 2030 predstavovat pro ¢esky pramysl, sluzby, domacnosti, verejny sektor
i dopravu dosazeni 73,5 PJ Uspor konecné energie vobdobi 2020-2030 pomoci novych
opatfeni ucinnych ¢&i provedenych od 1.1.2020. Sestrojend nakladova kfivka ukazuje, zZe
v tomto scéndfi bude nutné vynalozit 510 az 1025 mld. K¢ investi¢nich vydaji v zavislosti na
motivaci subjektl realizovat Usporna opatfeni. Pokud budou primyslové podniky, sluzby,
domacnosti, verejny sektor a sektor dopravy extrémné efektivné (napf. s pomoci aktivni
politiky statu) motivovani k realizaci Uspornych opatreni, budou podle ndkladové kfivky
uspornych opatfeni prioritné realizovana levnéjsi opatieni a celkové vydaje za obdobi 2020-
2030 dosadhnou v sou¢tu 510 mid. K& Vzhledem k tomu, Ze &ast investic nedosahuje bez
vefejné podpory dostate¢né atraktivni miru ndvratnosti pro soukromé investory ¢i pro
domacnosti, bude z této ¢astky potreba vynalozit 190 mld. K¢ na investiéni dotace nebo jinou
formu verejné podpory. To vse za predpokladu, Ze v analyzovaném obdobi budou pro Uspory
optimalni makroekonomické podminky, stat se bude pIné vénovat odstranovani nefinancnich
prekazek a osvété a investofi budou realizovat vSechny dostupné investice s odpovidajici
navratnosti vloZzenych prostfedk(. V pravdépodobnéjsim pripadé, Ze tyto idealizované
predpoklady nebudou beze zbytku naplnény, ¢ast investor( i pres ekonomickou atraktivnost
uspor své investice odlozi a pro naplnéni cile do roku 2030 bude nutno finanéné
stimulovat realizaci drazZsich uspornych opatfeni. Investi¢ni vydaje mohou v nejméné pfiznivé
konstelaci vyse zminénych okolnosti dosahnout az 1025 mld. K¢, z ¢ehoz by 660 mld. K¢ musela
¢init podpora z verejnych prostredkd.

V souvislosti s vefejnou podporou a jejimi perspektivami stoji za zminku srovnani se stavaijici
situaci, kdy dosazeni cile Uspor finalni spotfeby 51 PJ v obdobi 2014-2020 stat planuje podpofit
dotacemi ze strukturalnich fondd EU ve vysi necelych 100 mld. K¢. Po roce 2020 jiz ale vyuZiti
podobného modelu nebude s nejvétsi pravdépodobnosti mozné, a to z nékolika ddvoda.
Odchod Velké Britanie z EU vyrazné negativné postihne spolecny unijni rozpocet a stejné tak
by mohlo zapUsobit zvazované vyclenéni specidlniho rozpoétu pro eurozénu. Ekonomicka
konvergence CR s primérem EU by navic mohla omezit nasi zp@sobilost k vyuZivani unijnich
fondll. Komise také pti debatach o dalSim vyuZivani unijnich fondd jasné indikuje nutnost
zmény stavajiciho grantového modelu a jeho nahrazeni financnimi nastroji. Stat tedy bude
muset po roce 2020 hledat prostfedky na podporu Uspor z vlastnich zdroja.

Pro srovnani uvadime vysledky vsech 4 scénarli pozadovaného cile energetickych Uspor, které
jsou podrobné popsany v Chyba! Nenalezen zdroj odkazt.. kapitole, kde je popsan i zplisob
vypoctu jednotlivych cild.



1. scénar — pokracovani ¢lanku 7 smérnice ve stdvajici podobé dle navrhu Komise

L 2

Cil energetickych uspor 73,5 PJ konecné energie
Investi¢ni vydaje 510-1025 mld. K¢, z toho 190-660 mld. K¢ z verejnych prostredki

2

2. scénar — zmirnéna verze ¢lanku 7 smérnice dle navrhu Rady

2

Cil energetickych Uspor 53,1 PJ koneéné energie
Investi¢ni vydaje 275-435 mld. K¢, z toho 90-180 mld. K¢ vefejnych prostredki

2

3. scénar — ¢lanek 3 smérnice nafizuje 30% cil

L 4

Cil energetickych uspor 50,1 PJ konecné energie
¢ |Investi¢ni vydaje 252-400 mld. K¢, z toho verejnd podpora 79-157 mld. K¢

4. scénar — ¢lanek 3 smérnice nafizuje 40% cil

2

Cil energetickych Uspor 192 PJ konecné energie
¢ |Investi¢ni vydaje nejméné 2450 mld. K¢, z toho vefejnd podpora nejméné 1650 mld. K¢

Investi¢ni vydaje vSak mohou byt i vyssi, nez bylo vypocteno, pokud nebudou vsechna
uvazovana opatreni zapocitatelna do cile energetickych uspor 2030 (napf. ndhrada fosilnich
paliv obnovitelnymi zdroji, Uspora primarni energie). Investi¢ni vydaje mohou byt také vyssi,
pokud nebudou realizovany vsechny ocekdvané uspory uvedené v Narodnim akénim planu
energetické u¢innosti planované pro obdobi 2017-2020 ve vy3i 33,7 PJ a Ceska republika bude
muset po roce 2020 tento vypadek ,,dohnat”. Studie vSak pfedpoklada, Ze ocekavané uspory
budou naplnény. Ve studii se také konzervativné neuvazuje s diskontovanim hotovostnich
tokd uspornych opatieni, coz by vedlo k prodlouZeni dob navratnosti Uspornych opatreni a
tim k navySeni vydajl na dosazeni cile energetickych uspor.

Dopady na zaméstnanost byly vyCisleny pro cil Uspor koneéné energie ve vysi 73,5 PJ dle 1.
scénare. Zavadéni Uspor zpusobi zanik pracovnich mist a vznik novych ve vice odvétvich
narodniho hospodarstvi. Vzhledem k velikosti pracovniho trhu a krizikim spojenym
s potfebou zajisténi prostfedkl ze statniho rozpoctu (efekt vytésnovani investic),
s disponibilitou pracovnikd v potfebné kvalifikaci a s moznosti realizace Uspor na tkor dovozu
vSak vysledna bilance tohoto procesu nebude vyrazné jednostranné vychylena. Vliv zavadéni
uspornych opatieni na trh prace, mnozstvi pracovnich mist a mzdy tak nelze ocekavat jako
statisticky vyznamny.



EXECUTIVE SUMMARY

The study on Energy Savings by 2030 according to EU Targets : Potential, Costs and Impacts
on Economy, Employment and Public Budgets aims to quantifying investment expenditures
which companies, households and public sector in the Czech Republic will have to spend to
achieve the energy efficiency target for 2020 — 2030 arising from the revision of the Directive
2012/27EU of the European Parliament and of the Council on Energy Efficiency. This was
introduced by the European Commission in the so called ,winter package” in November 2016
and is now being discussed by EU institutions.

The study quantifies the technical potential for energy savings (energy that can be saved under
existing technical possibilities) and the economical potential for final energy savings (the
amount of energy saved by the respective measure for the benefit of the implementing entity)
for 2020 —-2030 for 37 energy efficiency measures covering all sectors of the national economy
— agriculture, industry, services, public sector, households and transport. Technical and
economic parameters of energy efficiency measures were obtained from projects
implemented in operational programmes and in particular from own projects and experience
of the author with 500 measures designed in 110 energy audits and assessments prepared by
ENVIROS during 2015 —2017.

The calculation of the potential for energy savings is based on the official final energy balance
in the Eurostat methodology to the last available year 2015 when the final energy
consumption in the Czech Republic was 1009 PJ. The study deals with several assumptions and
expert estimates the most important of which constitutes the distribution of final energy
consumption by the purpose of use that is not publicly available, however it is necessary for
qguantifying the potential for energy savings. To monitor meeting the energy efficiency target
will in the future place greater demands on the quality of statistical surveys and details of the
publication of both final and primary energy balance than those publicly available so far.

Using the constructed cost curve of 37 energy efficiency measures analysed, the technical
potential for final energy savings was quantified to 240 PJ. The economic potential, i.e. the set
of cost-effective measures, is counted to 153 PJ. Of this, however, implementing only less than
a quarter (36 PJ) should be financed from own resources as their payback will be sufficiently
attractive for households or companies. According to the model used, the implementation of
other measures (amounting to 117 PJ) will require a financial incentive from the state.
Currently, the most frequent form of such an incentive constitutes the financial participation
in the form of a subsidy.

In terms of individual sectors of the economy, there is a space for energy efficiency measures
financed from own resources especially in households (19.9 PJ, i.e. more than a half of the
potential) and public administration institutions (7.5 PJ). In both cases, the study identifies
thermal insulation and efficient LED lighting installation as very efficient measures with high
potential for savings. In the industry that was placed in the third position with 5.7 PJ of
measures financed from own resources, the study identifies a high potential for waste heat
recovery and boiler economizer installation. In the area of measures dependent on the public
support, the potential for industry (39.3 PJ), transport (32.6 PJ) and households (24.7 PJ)
stands out. Services with 10.6 PJ of potential savings and public sector with 8.7 PJ are also



worth mentioning. The measures with the highest potential in this study involve thermal
insulation, PV system installations and energy consumption reduction of appliances. Industry
has a considerable potential for thermal insulation technologies, more efficient compressor
installations and heat pump installations.

Another significant outcome of the study constitutes investment expenditures needed for
meeting the energy efficiency target by 2030. Since the final wording of the revised EU
2012/27/EU Directive is not known at the end of September 2017 and the energy savings
target is thus not known, four possible options of 2030 energy efficiency target have been
created with quantifying investment expenditures to achieve them. The most likely 1st
scenario which foresees the continuation of obligations arising from Article 7 of the Directive
by 2030 as it stands, the 2030 energy efficiency target will represent for Czech industry,
services, households, public sector and transport achieving 73.5 PJ of final energy savings in
the 2020 — 2030 period using new measures effective or implemented as of 1 January 2020.
The constructed cost curve shows that in this scenario it will be necessary to spend CZK 510 —
1025 bn (EUR 20-40.2 bn) of investment expenditures depending on the motivation of entities
to implement energy efficiency measures. If industrial enterprises, households, public and
transport sectors respectively are extremely effectively motivated (eg. through an active state
policy) to implement efficient measures, according to the cost curve of energy efficient
measures priority will be given to cheaper measures and the total expenditures for 2020 —
2030 will reach in aggregate CZK 510 bn (EUR 20 bn). As part of investments does not reach a
sufficiently attractive rate of return for private investors or households without public
support, it will be necessary to spend CZK 190 bn (EUR 7.5 bn) from this amount for investment
subsidies or some other form of public support. All of this assuming that during the period
analyzed there will be optimum macroeconomic conditions for savings, the state will fully
address removing non-financial barriers and promoting awareness and investors will realize
all available investments with corresponding return on investment. In the most likely case that
these idealised assumptions will not be fully met, part of the investors postpone their
investments despite the economic attractiveness of savings and it will be necessary to
stimulate financially the implementation of more expensive energy efficency measures to
meet the 2030 target. In the least favourable constellation of the aforementioned
circumstances, the investment expenditures may reach up to CZK 1025 bn (EUR 40.2 bn) of
which CZK 660 bn (EUR 26 bn) would have to be the support from public funds. In the context
of public support and its perspectives it is worth mentioning the comparison with the existing
situation when the state plans to support achieving the target of final consumption of 51 PJ
during the period 2014 — 2020 by subsidies from EU structural funds in the amount of less
than CZK 100 bn (EUR 3.9 bn). However, after 2020 the use of a similar model will most likely
not be possible for several reasons.

British exit from the EU will have a significant adverse impact on the common EU budget, and
the contemplated earmarking of a special budget for the euro area could have the same effect.
Moreover, the economic convergence of the Czech Republic with the EU average could limit
our eligibility to use EU funds. When discussing further EU funds utilization, the Commission
also clearly indicates the necessity to change the current grant model and replace it with
financial instruments. The state thus will have to look for tools to support savings from own
resources after 2020.



For comparison, we present the outcomes of all 4 scenarios of the required energy efficiency
target that are mentioned in detail in Chapter 4 including the description on how to calculate
individual targets.

1st scenario — continuation of Article 7 of the Directive as it stands, as proposed by the
Commission

¢ Energy efficiency target 73.5 PJ of final energy
¢ Investment expenditures of CZK 510-1025 bn (EUR 20-40 bn), of which CZK 190-660 bn
(EUR 7.6-26 bn) from public funds

2nd scenario — a mitigated version of Article 7 of the Directive, as proposed by the Council

¢ Energy efficiency target 53.1 PJ of final energy
¢ Investment expenditures of CZK 275-435 bn (EUR 10.8-17 bn), of which CZK 90-180 bn
(EUR 3.5-7 bn) from public funds

3rd scenario — Article 3 of the Directive prescribes the 30% target

¢ Energy efficiency target 50.1 PJ of final energy
¢ Investment expenditures of CZK 252-400 bn (EUR 10-15.7 bn), of which the public support
CZK 79-157 bn (EUR 3.1-6.2 bn)

4th scenario — Article 3 of the Directive prescribes the 40% target

¢ Energy efficiency target 192 PJ of final energy
¢ Investment expenditures at least CZK 2,450 bn (EUR 96 bn), of which the public support at
least CZK 1,650 bn (EUR 64.7 bn)

However, investment expenditures may be even higher than calculated assuming all measures
considered are not taken into account in the 2030 energy efficiency target (eg. measures to
replace fosile fuels with RES, primary energy savings measures). Investment expenditures can
also be higher if all expected savings opportunities in the National Energy Efficiency Action
Plan for 2017 — 2020 amounting to 33.7 PJ are not implemented and the Czech Republic will
have to ,,catch up” this failure. However, the study assumes that the expected savings will be
met. The study does not conservatively contemplates discounting cash flows of energy
efficiency measures which would result in prolongation of paybacks of the energy efficiency
measures increasing thereby the expenditures for achieving energy efficiency targets.

Employment impacts were quantified for the final energy savings target amounting to 73.5 PJ
according to the 1st scenario. The introduction of energy efficiency will result in job losses and
creation of new ones in more sectors of the national economy. However, given the size of the
labour market and risks associated with the need to secure resources from the state budget
(the effect of displacement of investments), the avalability of skilled workers and the savings
opportunities at the expense of imports, the resulting balance of this proces will not be
unilaterally biased. The impact of the implementation of energy efficiency measures to the
labour market, the number of jobs and wages thus cannot be expected to be statistically
significant.



