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Economic aspects of renewable energy use — applicet of support schemes
based on a particular biogas plant in Slovakia

Beata Gavurova®, Ivana Perzeloval and Barbora Bencoova®

Slovakia committed to the objectives related torttiggation of climate change’s pace. The most ntapb acts include reducing
energy consumption and increasing the share ofwab&e energy in gross final energy consumptiorhefdountry. Regions are challenged
by a fundamental transformation of energy. The naim of this paper was to evaluate the use of raiésvenergy sources in Slovakia, as
well as the procedural and economic side of supp@thanisms allowing progress in the use of rentanvarergy sources. The secondary
aim was to economically assess the impact of stiggbemes for the effectiveness of investmentsakd recommendations on renewable
energy use for the next period based on an exaofpée biogas plant in Slovakia. Slovakia has expexel the development of biogas
installations after the year 2009. By 2013, Slowa&rket significantly promoted investments in biogmts, but in 2014, there was a
downturn in the installation of new ones. A databder the analysis was obtained from real data ofpecific biogas plant in
Slovakia. Results of the analysis declare thatrfaiesl support mechanisms from the country and thlealfe a major determinant in the
development of biogas plants in Slovakia with atjwesimpact on important economic indicators dieefiveness. This process will also
support the achievement of the objectives of T&2Q20.
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Introduction

At present, energy policy and the issue of renesvadrlergy (RE) use is being under discussion very
frequently in both, scientific and professional eoomity. Climate changes, increase in economieséddency
on oil and other fossil fuels, in import, energycprincrease, and others make economies of thetresimore
vulnerable. Development of renewable energy souflRES) is a priority for the EU. One of the objees of
the Energy Union Strategy is the EU to be a waelttler in the RE (Erbach, 2016).

The policy of RE use in the EU is relatively youttpwever, its realisation has become more interyse b
adopting White Paper for a Community Strategy awstioh Plan in 1997 (EP, 2015). In this documeng, EHy
defined its goals, i.e. to cover 12 % of energystonption and 22.1 % of electric energy consumpipmising
RE till 2010 (White Paper, 2007). The EU adoptedotss measures that focus on a support of RE irficiima of
technological programs or particular strategidatives. EU policy is limited in the longer termhigh prevents
the destabilising effects of short-term nationalitpal changes (EP, 2015). The defined objectiresVhite
Paper (1997) appeared to be insufficient for a lbgweent of RE sector. The Commission and the Ewppe
Parliament set a legally binding objective, 20 % raf RE per energy consumption in the EU till 202ahe
following paper, Renewable Energy Road Map — Retdsvanergies in the 21st century (C&EP, 2007).
Simultaneously, they set up the way of optimisingse processes that are related to RE in enerigy@oid at
energy markets in the EU. The new legislative framomi was presented in order to support and usernRBEe
EU. Its primary aim was to provide a long-term digbthat is inevitable for taking rational invesent
decisions in the business communities in RE seatbich would lead EU to more ecological, secure and
competitive energy future. The new directive of RE&ective 2009/28/EC on the Promotion of the Wde
Energy from Renewable Sources that was adopte@d@ 8etermines that 20 % of energy consumptionsaed
be covered by RES till 2020 in the EU. This primaiyn was divided into few binding national objeetv
depending on different starting positions of MemBéates. There was also determined an obligatioralfo
Member States to reach 10 % rate of RE in tranaport fuels by 2020 (Directive 2009/28/EC). Indivad EU
Member States adopted own national RE action pta@810. The last report - The Renewable Energygiess
Report (COM/2015/0293) states that EU and a mgjofitMember States reach stable progress in meétiig
objectives for 2020. However, it is also possililattsome Member States will have to intensify tledfort or
cooperate with the other Member States.

The share of energy from RE in gross final consionptf energy in the EU-28 has increased in 200¢fr
8.5 % to 16.00 % in 2014. It almost representsubltivincrease, and it is an evidence of progresseating the
targets determined by strategies of Europe 2026.Hl Member States set out the following targeR0$0, to
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reach a share of RES in gross final consumptioangfrgy on the level of at least 27 %. Tthare of energy
from RES in gross final consumption energyincreased in all EU Member States since 2004. Tighelst

increase was evident in Denmark (from 14.9 % in42@029.2 % in 2014), Sweden (from 38.7 % to 52)6

Italy (from 6.3 % to 17.1 %) andustria (from 23.3% to 33.1 %). The lowest progresss visible in the

Netherlands, where this share of energy increasad 2.1 % in 2004 to 5.5 % in 20.and ir Luxembourg from
0.9% in 2004 to 4.5% in 2014. The present leadshare of RE in grossnal consumption is Sweden (52.6 ¢

then Lithuania and Finland (both 38.7 %). Luxemigotgached the lowest share of energy in 2014, wielre

4.5 % of eergy consumption came from . In Slovakia, the share of energy consumption from RE ©1.6 %

in 2014. The share of enerfcreased £ 5 % in comparison to 20Q&urostat Databasi(Fig. 1).
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Fig. 1. Share of renewable sources in gross final energygemption irEU-28in 2012
Source: Eurostat Database.

The national targets thatere me by nine countries (Croatia, Sweden, Bulgaria, Estonia, dathia,
Romania, Finland, Italy andzech Republ) with relation to Directive 2009/28/EC.

In the context of the aboviacts, the goal was formulated and the cidmnition of the papeiThe main aim
of this paper was tevaluate the use of RES in Slovakia, as we the proceduraand economic aspect
support mechanisms allowing progress in the usRES. The secondamgim was to economically assess
impact of support schemes for the effectiveness of investneeiated to its operation and me
recommendations on REse for the next period based on a specific exarpla biogas pla (BGP) in
Slovakia.

Overview of research studies

Key policy of the lines of support for the use of i the EU has a significant platform of expligi
defined objectives:The use of raewable energy is projected to increaubstantially in the European Union
reach a share of 20% in final energynsumption and 10% in renewable energy in transpmyt2020'
(Directive 2009/28/EC)The issue of achieving the EU target for RE by 20&falysis of the developme
process and insurancé this goal with the associated barriers and thkcies of RES, e a subject of many
studies, research teams (e.g. Scarlat et al., Z0&Ssmann et al., 2011; Proskurin: al., 2016; Arasto et al
2012; etc.). Many researchudies show that support for lenergy derived from biomass contributes to
Target 2020 ad the development the low-carboreconomy in the EU countries. Biomass remainsmajor
source of RE in the E@8, accounting for more than 62% of all renewalBEBIOM, 2015). Furthe
development in the use of biomass in the EU wiatel on suppcive policies in each member state. For
reason, the implementation of stable, sufficienséope antharmonisedsupport schemes are getting more
attention. The aim of these support schemes is #isoincreasing of investors” confidence to in
in the production of bioenergy, into the developmehbiomass supply chains (e.g. Scarlat et all52@&nd
the development of science and research in this areas{é et al., 2012Among the critical factors of tr
implementation of efficient andffective policies to attract sufficient investmethie administrative and gr
barriers such as modernization of the infrastrectof energy networks, removing barriers in the telety
sector, implementation of standards for sustainbldenassand mitigationof energy demand by increasing
efforts in energy efficiency are counted (Klessmanal., 2011

According to the targets of thoresearches preference of procedural aspects in the areRES, these
research studies can be described as "procedimalhe context of thedefinition, another group of resear
studies aimed at the "result" is interesting. Tlenshant ones in them are also many economic anc
economic (environmental) criteridgn many of these studies, the authors examined whp#act the use ¢
biomass/biogas has to the reduction of energy diey and greenhouse gas emissions of individuaitoes
(e.g. Paiano and Lagioia, 2012; Mezzullo, McMannd Blammond, 2013; Hija et al., 2016; Kanianska et ¢
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2011).The authors agreed that electricity from biogasaésss negative impact on the environment and
emissions compared to the production of electriribyn fossil fuels. Kanianska et aR@11) quantified in their
work the amount of biomass that is available, but sonfatr used for energy purposes in Slovakia
The Czech Republic. At the samrtime, their efforts were a quantificatioof consumed fossil fuels ai
corresponding C@emissions that can be savey the use of biomass. They found that the use bunused
volume of biomass could help to redithe total CQ emissions by 9.2 % in Slovakénd 5.: % in the Czech
Republi¢ and thus contribute to improving the environrmrin relation toclimate change. Italian authors Pai:
and Lagioia (2012) assessed in their study thdabibify of residual biomass in the territory oély, to evaluatt
the potential of bienergy, particularly for electricity and heat. Théindings highlight the mportance of
appropriate policy to promote the use of bioenevgyich can help eliminate emissions in the econdngrease
the reliability of energy supply and support theelepment of many rural are¢

A Portuguese research study by Carneiro andeira (2012) also brings an interesting finding. W
investigated the BGP in Portugal terms o the use of energy crops and the impact of the imefgation of
support schemes. Availability, heterogeneity arsbuece costs are major obstacles to eve development and
dissemination of these technologies. The studyisoasi concluded that the fe-in tariffs might not be sufficient
facts to attract interest from private investors fbe implementation of projects of construction BGP.
The need t@reate a specific redemption price should refleet gerceived risk of the project and the strat
and environmental value of these investments. Simstudies were also carried out in Polandanalyse
theimplementation and development of agricull BGP. Even in this country research studies show siganit
conditionality of development of agriculturBGP impact from external factors, such as infrastrug|
legislation and financing (Chodkow-Miszczuk and Szymka, 2013). Biogas from agricural BGP is
becoming increasingly important in the processnergy production (Piwowar, Dzikiand Adamczyk, 2016
Even more interesting, most recent research woaksevthe results pages of the process biomassnisés
progression.

Based on the coparative study of authors Proskurina et al., ; we found a marked differen
in addressing the issue between EU coun The authors provide an overview of the currentustatf studie:
onthe use of biomass in the EU countries and thesntishareof all types of biomasaysec for the production
of energy. In the context of the presreview, we can say that very little attenti@endevote: to this topic in
Slovakia, whether in terms @gtientific research, or even scientific studiesis’consequel fact encouraged us
to focus on the issue of economic aspects withaihe of preparing a research platform that wouldpsug
subsequent investigations of Slovak research telmder examination in assessing the economic aspe
the use of B was also the implementation of support scheimportantfor the development of BC in
Slovakia Practical applications of the use of support s@®in the current conditions illovakia declare a case
study from reatlata, referred to in subsecti“Case study”.

The Current state of RE in Slovakia
The Slovak Republic has a duty to increast RE use in proportion to gross final consumptioeérgy tc
14 % according to Anex 1 Directive 2009/28/EC t2020. However, Slovakia failed fulfil this obligation by

2014, but the consumption of RE has significarchangedduring the last decadeThe share of RE
consumption in gross final consumptionenergyincreased from 6.4 % in 2004 to 11.6 % in 2014. 2).
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Fig. 2. Share of renewables in gross final energy consum in Slovakia, 2004 201<.
Source: Eurostat Database.

In Slovakia, the Act N0.309/2009 Coll. on thePromotion of Renewable Energy Sources
High-Efficiency Cogeneration and a@amendments to certain acts (/A£19/2009 Coll.) provides support of K
This Act supported function of treectricity market in terms of RENd it formed a stable business environm
Similarly, it provided a long terrguaranted feed-in tariffs for 15 years, and thit<determined a direction ¢
electricity production by using RE the construction of small and decentralidedilities represented ¢
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advantage. Ministry of Economy of the Slovak Repubtopted the NationiAction Fan in 2010 that define
targets ad trajectories for RE, as well as it created anrndeg of all policies and measures that focus
a support of B’ use (ME&C SR, 2011

The REare also regulated by the Decree No. 80/2015. of Regulatory Office for Network Industrie
(RONI) that establishes rules fdeetricity and gas market. Theecree also determines a level of +in tariffs.
There are other acts that regulRte in Slovakia:Act No. 382/2013 Coll. amending and supplementiing Mo.
309/2009 Coll. on promation of renewalenergy sources and higlfficiency cogeneration as amended
theEnergy Act No. 251/2012 Coll. amended by Act No1/2812 Coll that regulates the conditions of ene
business, market access, rights obligations of energy market participants, mees focusing on secure
supply of electricity and gas, and also a functibmational electricity and gas market, rights ahtigations ol
persons with possible prejudice to their rights ahtigations by energy market participi The performance of
centml government in energy and a performance of ssaieeillance nd control of energy busines
The development of biomass as an important fielREBS is supported by Biomass Action Plan for 2— 2013.
The goal of thidlan is to highlight the impoince of biomass availability and real possibiliti#:Slovakia, the
problems related to the usé biomass and the implementation of the commitmefiSlovakiz in the field of
RES (MA&RD SR, 2008).

The support of RE generatigmprimarily base on postulates:

< Exhaustibility of global no-renewable fossil energy sounaserves and their availabili

< Environmental consequenc— in order to eliminate negative inénces of energy ' the environment.

» Elimination of energy dependency on fuel importnfrabroad (at present, the share of net import

the sum of grosfinal national energy consumption Slovakiarepresents more than 60- Figure 3)
(Zamkovsky, 2016ME&C SR, 2011).
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Fig. 3. Energy dependency in EU-28 and Slovakia, 20041420
Source: Eurostat Database.

RE represents an indigenous energy resource thegaises both security and a partial diversificatd
energy supplies, and simultaneously it decreasesoeay dependency on r-stable oil and natural gas pric
(for instance gas crisis at the begini of 2009). Biomass energgeneration is preferred and financie
supported (especially bysystem of legal, administration and economic messsthiat secure theown energy
security, etd. Support of RE generation represents a form #haiports innowions and information
technologies, while also focusing on an indicatbmew working opportunities that are connected wWRh
implementation and control (Faber al., 2012). Each system brings both advantagdsdsadvantages whic
may be formulated agsks in the process of RE usThe most significant are: production fluctuatiosgdecially
electricity production by solar and wind energytthagatively influences security and reliability @éctricity
system operation), higher financial burden . feedin tariff that is made from solar energy is mucghdar tha
the electricity market price), no option to replace firesent consumption of fossil fuels (e.g. solidniéss is
exhaustible and degradabbd these qualities limit its potentii Also, a real energy contribution of biofue
especially liquid oness disputable (EROEI indicat- Energy Returned on Energy Invested is officially nse
in Slovakia) (Zamkovsky, 2016).

Structure of RE in Slovakia

There exist certain differences a structure of RE among the EU-2tt reflect natural assets and clim
conditions. Slovakisbelongs to those countries w the negligiblepotential of RES (MA&RD SR, 2008
The primary RE production is increasingSlovakia. In 2014, it reached 1 44Qt®usand TO that represents
a22.8 % share of a total production of primary egekigure 4 presents the most importindividual RE items
in Slovakiain 2014, where belongs a biom (wood & other solid biofuels biogas - biofuels + renewable
waste) with 70.40%6 share of primary production. Water energy hads#imnd most significaishare within RE
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(25.12 % of total capacity), and the third was senergy (3.96 %). The lowest sharfeprimaryproduction had
wind energy (0.03 %).

Geothermal
energy; 0,49%

Solar energy;
3,96%

Wind power;
0,03%

Fig. 4. Share of individual RE items on a total capacitpifnary renewable energy product in Slovakia, 201.
Source: Eurostat Database.

It is obviousthat a biomass represents a significant availRE source in Bvakic and it may be used as
follows: generation of heanergy, electric energy and biofuels. Biomis produceds a b-product or waste in
agricultural or forestry production. the agriculturakector, a development of biomass use for energyaggset
lags behind in spite af biomass potential and ambition to meet the tasfyehergy security increase that res
from Directive 2009/28/EC (AEBIOM, 200¢

Projects that focus on a biomass energy potentibbwed by its use and subsequerealisation is
a financialburden for many companies. Thus, it is importargupport facilities that producet energy forms
of biomass by forming and implementing correct support schemes and mechanisms.

RE support schemes

The European countries, includiiSlovakia, implement various mechanisisorder t¢ support energy
generation out of RE and aldbe formation of new RE systems. Their formation and implemeatatare
determined by geographical location, natural cooit of a country and conditions of adog the support
measures. The individual Member States determippasti schemes individually as each scheme may
a different level and character.i#t difficult to set a optimal level of RE support which provides a spéare
private investors and consumensorder t¢ make a mutual arrangement. Private investors @fectricity at
thelowest prices. On the other hand, consumers alegvilo pay a certain maximum priin order to reach
thelowest prices. The proper solution would be a supin the amount of difference betwet the maximum
price paid by a consumer and a minimum price offdrg aninvestor (RONI, 2016).

RE support schemes in Slovaki

There aremany support schemes of RE generation and formatidRE new systems. Valid stimulatit
systems are basexh either a voluntary approaof electricity consumers or central measures’ primci@reer
tariffs (consumer is voluntarilwilling to pay more or green electricity), other forms of financstimulations,
tenders, green taxes andgotiable gree certificates, etcthat belong to the most frequently applied sup
systems in Europe. The systemgofarantee feed-in tariffs and financial stimulatiorfgrant, tax benefits and
soft loans) belong to the most spread system ofugiport in Europe arSlovakia, asvell (RONI, 2014; 2016).

Feed-in tariffs

The system of guanteed fee-in tariffs operateson a principle of compulsory purchase of electyi
generated from RE when a price per guaranteeddgis defined in advance. [8lovakic, the primary objective
is to guarantea price for 15 years, while fe-in tariffs for RE electricity consists dfvo prices. The loss of
electricity price is the first pargnd itis definedas an arithmetic average of electricity prices ugsedove
the lossof all operators of regional distribution systenihie second part represents a supplement tt
a difference between electricity price and loss electripiige (ME SR.2013;2015). The RE electricity fe~in
tariffs are determined by the Regulatory Office fdetwork Industries via the Decree for actual yi
The Decree No260/2016 Coll. from 09/30/201¢ffective as from 2017 states the fdedariffs a a lower level
than in 2016. Motivation to invest a construction of new R&ill be probably decreasir

Financial support

This form of a support schenis usually provided as a non-repayabtencial contributio, but it may
have a form of a repayable grastich as soft loans, tax benefetc. (ME SR, 2015)The fundsare provided by
the State Budget of the Slovak Republic and EUcBiral Funds Overview of selected measures that pron
RES by providing nomepayable graris followed:
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* Slovakia — Rural Development Programme 2007 — 2013

The National Rural Development Programme (RDPhef$lovak Republic 2007 — 2013 was adopted by
the Committee on Development on the 20th of Novemp@07 in Brussels. RDP defines the framework for
rural development policy and promotes rural deveslept activities for the period 2007 — 2013. It alsdudes
measures that lead to a support of BGP constru@l@® SR, 2007 - 2013).

o 3.1 Measure: “Diversification into non-agriculturalctivities”

This measure primarily focuses on an increase rail employment by means of organising supplementary
productions of non-agricultural character, recangton and modernization of production objectsiides to use
RES, construction. An applicant of the non-repagadplant may only be a legal and natural persongdoin
business in agriculture for which the share ofdnaual income from primary agricultural productiontotal
income amounts to at least 30 %.

Tab. 1. Present status of administration callthef SR 2007 — 2013 to measure 3.1 to 12/31/201R][EU

Measure 3.1 (311) Diversification of non-agricedtuactivities to 12/31/2014
Number of accepted . . Number of .
Year of a requests registered Capacity of applied Number of discarded Capacity of accepted

call funds contracts - funds

by IS projects

809 370 800 234 229 578 100 624 779

Measure 3.1 (311) Diversification of non-agricudtlactivities — biogas plants only

2008 9 11 966 342 7 2 8 967 582
2010 36 52 204 568 12 24 6 824 208

Source: RDP SR, 2007 - 2013

There were announced two calls for the measuresioned above, in 2008 and 2010. However, there was
not announced any call for this measure in 20110342 There were 229 projects, which were adopted
cumulatively for this particular measure and durthg whole period of this project by 12/31/2014.e3&
projects cost 100 624 779 EUR of public funds. By énd of 2014, all 578 projects were discardedtduew
legislation, insufficiency of funds for a given nseae, lack of proof of annual revenues share frgricaltural
primary production to total revenues, and othersdkption of 77 % was a result of 409 payments that
represented 87 194 635 EUR during the whole peHadvever, 184 projects in the amount of 81 150 EQ&R
ended by the end of 2014 (RDP SR, 2007 - 2013).

e Slovakia — Rural Development Programme 2014 - 2020

The National RDP of the Slovak Republic 2014 — 2023 adopted by the Slovak Republic Government
Decree No. 231/2014 from 05/14/2014. The RDP isnipafocused on the increase of competitiveness of
agriculture and forestry sectors. Measures thgb@uan increase of efficiency and share of REausea part of
this programme. The support is realised as follqdR®P SR, 2014 - 2020)

0 4.1 Measure: “Investment support for agriculturaldinesses”

It includes investments that are related to biomass, which was primarily produced by livestock
production with a supplementary biomass functicedpced on agricultural land out of waste biomapsgy

The fundamental support rate of total eligible exgiures: 50 % in the case of less developed region
(except Bratislava Region), 40 % in the case ototiegions (Bratislava Region). There were accefied
applications in the amount of 1 065 884 EUR intrefato this measure by 12/31/2015.

0 6.4 Measure: “Investment support for creation armvelopment of non-agricultural activities”

This measure includes investments for facilitieshgtruction in order to use energy biomass thatldvou
generate electricity and heat by biogas combudtiahwas produced in the process of anaerobic faatien;
the maximum power of 500 kW is necessary to geadrasting, while a certain part of the energy isnezted
to the network. The amount of support out of tetizdible expenses for micro and small companies%bh
the Slovak Regions: PO, KE, BB, ZA and 45% in thev&k Regions: TN, NR, TT, BA.

There were accepted four applications of non-relplaygrant in the amount of 2 763 366 EUR withirsthi
measure call.
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Tab. 2. Overview of project measures in28R4-2020 according to measures to 12/31/2015 [EUR]

Measure 4.1 6.4
Number 4 4
Requested grant 1065 884 2763 366.16

Accepted applications NFP Limits (EU+SR = public expenses in

registered in IS total during 2014 - 2020) 10 000 000 5 000 000
Limits (EU part 2014 - 2020) 7 420 360 3706 550
Approved projects 0 0
Realized payments 0 0

Source: APA, 2015

Probably, late implementation of measures resuhea low number of terminated projects (in thisesas
there are none of these projects).

e Operational Programme Quality of Environment 2014 2020

Priority axis 4: Energy efficient low-carbon econony

The primary target during 2014 — 2020 is to implatrsich measures which would focus on a transition
a low-carbon economy by using RES and improvingrgneefficiency. The total budget from European
Regional Development Fund for this purpose is 1 812 049 EUR (less developed regions of the SR) and
2 656 424 EUR (more developed regions of the SR Q& 2014 -2020).

o0 4.1 Measure: “Promoting the production and distritmn of energy derived from renewable sources
SR*
A particular target of this measure is an increasetricity and heat generation from RES in Slosaty
supporting perspective and innovative technolodiéss will contribute to achieving the planned shaf RES
in gross final energy consumption in the year 208@oducing these technologies will partially cdlntite to
creating jobs and reducing G@&missions.

Green for the Households

This new national project is supposed to meet 4ehddre. Green for the Households focuses on a guppo
of small facilities’ formation in order to use RE households, such as family houses and apartnecksh
The main aim of this project is an increase of arslof RE use in the households and decrease efhlypase
gas emissions. The total sum of non-repayable doarthis project is 45 million EUR, while 8 418 936 EUR
are the funds provided (SIEA, 2016).

Renewable energy production and distribution suppor

The primary aim of this project is to provide infoation about obtaining long-term financial resosrée
investment projects that build new and moderniseadly existing environmental infrastructure in Slkia using
repayable financial instruments, such as loansitalajmjections and guarantees. The financial insients
should contribute to the sustainable and effeatise of RE and thus providing appropriate conditifmrsall
citizens in Slovakia. The budget is 5 882 353 EUR.

Case study — application of RE support schemes inselected BGP in Slovakia

The principal aim of this case study is to analgeempact of accepting the RE support schemesatteat
typical of Slovakia to provide efficiency of an estment project that focuses on BGP constructitwe. Study
aims at highlighting the importance of a supporsoth investment plans from state’s side, or EWsumas it
represents a long-term financial burden, or simiplyestment projects, which are less attractive dosiness
subjects. In Slovakia, BGP were built after 200Ben Act No. 309/2009 Coll. of RE was adopted. mhmber
of BGP increased from 65 to 92 in 2012. It représam increase of more than 70 %. The Slovak manvkst
supporting investments into BGP till 2013, but 012, the development of BGP decreased.

Generally, there are 111 BGP connected to distdbutetwork according to the data of the Regulatory
Office for Network Industries to 06/30/2015 in Sibva. It is more than it was last year, just by
Four stations. Total power is on the level of 103VMand the planned annual generation of electrimty
810 526 MWh. Most of the BGP has usually power leetw0.9 — 1.0 MW (RONI; Energie-portal.sk, 2015).

Evident increase in BGP and production was obvimug€urope by 18.00 % in comparison to 2013
(Figure 5). As it is stated in Biogas and Biomethd&eport 2015, a report published by the EuropeagaB®
Association (EBA), there were 17 240 BGP, with @ltinstalled capacity of 8 293 M\in Europe at the end
of 2014 (EBA, 2015).
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Fig. 5. Number of biogas plants and total instltmpacity in Europe, 2010 — 2014.
Source: EBA, 2015.

However, this increase was uneven in the whole wbfe. Some countries were not supporting biogas
energy generation, and they even did not implenmew mechanisms into operation, such as the Czech
Republic, Hungary and Austria. On the other hahelre &re such European countries that increasediiogas
market by implementing many new BGP (e.g. the UihGeothe UK doubled the number of BGP; France and
Belgium) (EBA, 2015).

One of the countries with the highest number of BIPS Germany, France and Italy. These countries are
a clear example that the dynamics of the biogakehalepends on the support schemes, in partigchkufeed-in
tariffs. For example, in 2013 Italy had the highfestd-in tariffs of all EU countries (Torrijos, 28)1

Database and applied methods

Analysed sample consists of financial data selectsdpany in the period 2016 - 2029. These data are
forecasted on the basis of previous trend and sswacailable. The analysed company operates siit® 2nd
its main activity is a production and preparatidiveestock feeding stuff. In 2015, the companyfergd a loss,
but it was lower than in the previous years. Yeayear revenues increase significantly contributedoss
decrease. The overall indebtedness of the compasyimthe amount of 110 % that year, but it isnestéd that
it will decrease in the next years. The favourdiniencial situation is expected in the followingays.

In 2015, the analysed compaimyested into BGP construction which processes bssmand manure from
agricultural and animal production in order to engbdts activity. Biogas and digestate are the fipralducts of
this process. The primary reason of BGP constrmdoa sufficient amount of biological material asdo an
option to deliver electricity to the public distation network. Similarly, there are few agricultucaoperatives
that produce such raw materials that are inevitelslGP operation.

Assumptions of the analysis

e Corporate tax rate is in the amount of 22 % (vaditle of tax rate for 2015).

e The discount rate is in the amount of 4.8 % (regmts a long-term interest rate, which finances this
investment).

e The duration of the investment project is 14 years.

e The cash flow is calculated by indirect methodddlews (Eq. 1):

CF=(R-C -D)*@-TC)+D, -ANWC; )

Where:

R — revenues of company,

C — company costs,

D — depreciation,

TC - corporate tax rate,

A NWC- change in net working capital.

The analysis was performed by using the traditionathods of investment projects efficiency evahrati
(static and dynamic methods) by means of whichlibdity of individual alternatives to a given westment
project was evaluated. The applied static metha&dg. (average annual revenues, average paybackdperio
average percentage return and simple payback paredbased on the costs and benefits data chgradttite
calculating their average per the whole life peraodl disregarding time factor (Kislingerova et a007). This
method is frequently used in spite of many insigficies that may influence a strategic decisionintaln
terms of investing. Dynamic method (net presenuealinternal rate of return, profitability indexayback
period) is also called as discounted-cash-flow (DAmey remove the primary defect of static methaisl
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they implement a discount rate into efficiency istveent evaluation. This rate conveys time factamnay time
values, liquidities and the levels of risk. Simijiiic clarity, applicability and simple results’ erpretation
represent advantages of these dynamic methodsl|{&mley 2009).

Five different situations may beillustrated on the basis of given:

1. Alternative — starting (real) situation — the compdinances an investment project by a long-teramlthat
represents high-interest expenses.

2. Alternative — an investment project is financed ofibwn resources - the company is economicallf sel

sufficient, and it does not have any interest egpen

3. Alternative — an investment project is supportedblgrant (or state grant) within a program of Rigsort
(structural EU funds). This grant presents 70 %0-9 out of an initial investment. The project is
exclusively financed by a given grant.

4. Alternative — an investment project is financed @yong-term loan and supported by tax allowance —

the company does not pay corporation taxes duhiaditst five years of a project lifetime.
5. Alternative — an investment project is supportedabyincrease of feed-in tariffs (increase by Yhefinitial
amount of feed-in tariff) that is guaranteed byadesfor 15 years. It is also financed by a longrtéoan.

Results and discussion

The results of the static and dynamic methods roeatl above that were applied to evaluate the imest

projects’ efficiency in the individual model siti@ts are provided in Table 3.

Tab. 3. Overview of the individual investmentralégive efficiency.

1. 2. 3. non-repayable grant (% of initial investment) 4. 5.
Static methods Sitigg'on ﬁngn""cri'ng 70 % 60 % 50 % 40 % 30 % T‘Z‘; ;‘;'i'i"’)‘y Feiffé'rg’atsaé'ﬁ
@ annual return | 221 061| 438684 | 248229 | 309163 | 252011 | 337846 | 255792 | 240796 361 461
@ payback period| 7.78 3.92 2.08 2.22 3.41 3.05 4.70 7.14 4.76
@ % return 12.86 | 2552 48.13 44.96 29.32 32.76 21.26 14.01 21.03
Payback period | 9.51 2.35 5.41 5.15 6.22 5.58 7.004 8.77 6.92
Dynamic methods
NPV 182 155| 2890 210| 1713 323| 2 137 243| 1407 441| 2074 646 1101559 418 043 1589 868
IRR (%) 5.80 29.91 21.68 22.77 16.04 19.06 12.31 7.16 12.95
Profitability index | 1.11 2.68 4.32 4.11 2.64 3.01 1.92 1.24 1.92
Re"‘r‘)'e‘?%ba"k 1268 | 276 5.97 5.68 7.09 6.29 8.28 11.16 8.15

Source: own calculations according to available pamy's data.

In case a company invests into BGP construction, ians financed by a long-term loan, while this
company did not accept any RE support schemesl pagback period of such a project is 12.68 yeRrgject
lifetime is in this case estimated to at least &4rg. The IRR is higher than a level of a risk, &RV is
positive, i.e. an investment will give rise to caang value. The project is acceptable in this séenblowever,
in comparison to other investment alternativess fthitial (real) investment project is disadvaniagge All
projects are acceptable from the point of the Ni®¥nas the NPV value is higher than zero. The regh#V is
generated by the alternative that takes into cemnatibn financing from own resources, then theradtiéve of
a grant in the amount of 60 % out of the initiatdatment. The crucial criterion is a real paybaekqul. Then
the most suitable alternative is own financing loa basis of this criterion. In case this critei®mot taken into
consideration (financially difficult investment attte investment from own resources is not possilie)lowest
real payback period has an investment project stggdy a grant in the amount of 60 % and 70 %ajut
the initial investment.

Tax holiday that is given to a company for five geehas almost no influence on a given investmeighét
guaranteed feed-in tariffs have a greater positffect on investment project efficiency as tax taji
alternative.

It may be stated that the most suitable alterndtivehe company is an investment project withaitsn
financing. This statement is supported by providedlysis. However, it is still a model situation these
investments are long-term and represent a finafmiadlen. The second most appropriate alternativaaite
grant accepted by the company or EU grant. The siad / or EU support schemes have a crucial gignife in
the RE and have a positive influence on investnedfitiency — they shorten a real payback period for
investment and give a rise of company value.

As previously mentioned, the development and atili; of BGP installations in Slovakia were recatde
only in the five-year period (from 2009-2014), afndm 2014 there was a downturn. The reason is wainl
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the lack of procedural settings of regulatory andp®rt mechanisms that would increase supportéruge of
BGP. Important in this regard is the integratedaeal energy planning, which would remove the ragah on
the trans-regional level. Many governments do na¢ehsufficient financial, human or technical capaci
causing incoordination of local energy and theteglanon-harmonized use of public and private fubdective
planning in the energy sector requires the devetorinef new strategies for the use of biomass teigae
energy. These must be conceptually based on rddioits, on the evaluation of existing measured &me use
of schemes financed from public funds to promote éhergy use of biomass, etc. In this process atiaiu
mechanisms are also necessary which would consist platform system of qualitative and quantitative
indicators enabling the monitoring of the resulfstbe supported projects throughout their lifecydte
the context of the sustainability criteria, energymate, and regional environmental priorities.eTduality of
analytical outputs related to the evaluation meidms requires the creation of databases contaduatey related
to biomass utilization in Slovakia, including infoation on available useful regional potential, eamcation of
important national, sectoral and subsectoral docisnevaluation of existing support measures angbdiential
design of the new support schemes in line withstetainability criteria, etc. Particular importanselayed by
an administrative process that should not be anaolesin obtaining authorization for the establigiminof
technologies for RE, particularly for small-scal®jpcts. It would also be useful to support redearctivities
related to the disposal of waste from these presess

Conclusion

Slovakia is among the countries with the negligidgential of RES. The usable biomass energy patent
is up to 44% of all RES. The potential of biomasergy is mainly in the production of heat. Currgnd only
a quarter of usable biomass potential used. Thadiitate of utilisation might be possible by actmplication
of existing technologies that are constrained byslative, administrative and environmental créettn the EU,
there are a lot of RES support mechanisms, depgratingeographic location, natural landscape featarel
scope of support measures. Scheme of support ¢f &enber State shall be determined individuallyd an
various forms of support may be different in sine gharacter. The problem is to determine the agtiavel of
support for RES, which gives rise to a clash ofmgeof private investors and consumers. There arerak
schemes for the promotion of energy from renewadarces and the construction of new RE systems.
An important role in using them is played by regiomheir task is to ensure the fundamental transtion of
energy, efficient regulatory processes associattdtive elimination of over-consumption, optimisitige use of
local RE sources, taking action in relation to sxtimg the limits of the environment so that trensformation
of the energy in the long term remains sustainalmieSlovakia, there is very little attention dewbt® the
presented issue, whether in terms of scientifieassh, or even scientific studies. This consequdaat
encouraged us to focus on the issue from the ecionooint of view, to prepare a research platformt tivould
support research for subsequent Slovak teams. Viewred the use of RES in Slovakia, as well as tioggsses
and economics of support mechanisms allowing pexgia the use of RES. Our international comparison
pointed out to trends in the use of RES, as welbasill untapped potential for further exploitatiand the need
for development and implementation of other suppeethanisms that would reflect the national andoreg
particularities of raw materials policy. Based dme tspecific example of a BGP in Slovakia we assksse
the impact of support schemes for the effectiveneksnvestments related to its operation and made
recommendations on the use of RE for the next gerio

Slovakia is currently providing non-repayable fingh contributions to support renewable sources of
energy from the state budget and structural fumstife Rural Development Programme 2014 — 2020 and
Operational Programme Environment Quality of 2012020. The most commonly used forms of support for
renewable energy sources in Slovakia are a systéeed-in tariffs and financial stimulation, parlarly grants.

For analytical data processing, a case study foam Ibeen selected. Specific indicators to evaluate
the economic efficiency of the projects have begpiiad. As shown in the results of analyses, fim@support
mechanisms from the state or EU are major detemtsria the development of BGP in Slovakia with aipee
impact on important indicators of effectivenessd A the form of feed-in tariffs will be a very niting
element in the future production of RE and congionc of BGP because of the redemption of price by
a regulatory authority for the following year. Rbis reason, it will be necessary to evaluatesttisting support
acts and to design new support schemes in ordamsiore progress in the use of renewable energgesut is
also necessary to appeal on the permanent momjtofithe cost-effectiveness of mechanisms to prerRES
and translating the results into their regulatong atabilising mechanisms. This is the only wayathieve
the objectives of Target 2020.
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