)
°Interreg H > |
Danube Transna tional Programme d rtner OgO

CSSC LAB

Module 6: Micro-economic factors
influencing economic efficiency of CSSC
installations in urban settings

Presenter,

Company, / N

Place, date //\\ 1
\v/"

Project co-funded by the European Union (ERDF, IPA, ENI). é



”()))

HILCTIICyYy “

Danube Transnational Programme

Overview of Module 6

* Coupling of the energy storage system sectors
* Electricity markets in the EU
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Figure 1: Coupling of the energy system sectors
“Originally, sector coupling referred primarily to the ,’r_t_':;l;l;[;__x\
electrification of end-use sectors like heating and transport, i |
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with the aim of increasing the share of renewable energy in ! Comventcnal :
these sectors (on the assumption that the electricity supply | — | f"_Er_wB-_Js;"“
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services to the power sector. More recently, the concept of | i | Yiranett
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sector coupling has broadened to include supply-side sector | E i
coupling. Supply-side integration focuses on the integration : | : s
of the power and gas sectors, through technologies such l ' I N )
as power-to-gas. The European Commission also uses this I i . |
broader notion of sector coupling and understands it as a i Wi i . Energy networks / i s
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Source: https://www.europarl.europa.eu/RegData/etudes/STUD/2018/626091/IPOL STU(2018)626091 EN.pdf



https://www.europarl.europa.eu/RegData/etudes/STUD/2018/626091/IPOL_STU(2018)626091_EN.pdf

(h)))

HILCTIICyYy -

Danube Transnational Programme

Sector coupling

Figure 1 — Sector coupling

“End-use sector coupling means the large-scale
electrification of energy use in the end-use
sectors.

Cross-vector integration, or '‘power-to-X',
involves indirect electrification by using
electricity to produce heat, gaseous or liquid
energy carriers for use in the end-use sectors.
This strategy involves the use of electricity to
produce heat, hydrogen and other gaseous and

A

///ﬂl+

liquid fuels. It would result in additional costs: N e
electrolysers, fuel cells, hydrogen storage and M il L
transport and conversion of end uses, such as . e e o esand
steel production, to utilise hydrogen in the place ssgases(lpand ),

e supply of end-use sectors with renewable gases,
of fossil fuels.” and

e electricity production from hydrogen through fuel
cells and from gas with thermal power plants.

Source: European Parliament, EPRS.

Source: https://www.europarl.europa.eu/RegData/etudes/BRIE/2019/637962/EPRS BRI(2019)637962 EN.pdf
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Sector coupling

The figure represents a simple overview of

how the power sector is linked to the end- Consumption Sectors
consumption sectors, using renewable o

electricity from the wind and sun. The figure E—— . ¥ e W
shows the possibilities for direct or indirect T Heating/

electrification, and the latter can be = Electric Boilers cooting

achieved by applying power-to-heat (P2H) L e
through heat pumps (HPs)—also applicable e

for cooling—or electric boilers (EBs). ’ Electrolysis | - Industry
Another possibility is power-to-gas (P2G) =

through electrolysis, which transforms . : : o Commercial/Trade/
power into hydrogen(H2). With a CO2 N = et

source, it can further be processed to
methane (CH4) or also methanol as a liquid
fuel (see Section 4).

Source: https://publik.tuwien.ac.at/files/publik 295136.pdf



https://publik.tuwien.ac.at/files/publik_295136.pdf
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Sector coupling

Supply sector Potential application of renewable electricity after transformation

Iransformation 1 Iransformation 2 End Use
Enmergy carrier For end-use
Heat pump 5 h
pace heat
Power-to-heat - Electric boiler Procazs hagl
CHP plant
I
[ Space heat
Power-to-gas Gas (Hz/CH,) Combustion Process heat
Industrial products
Renewable N Transport
electricity Space heat
Power-to-liquid 1. ﬁ_a& tH?ﬁ;H'b Combustion Process heat
2. Liguefaction Industrial products
| Transport
I
| pirect electrification Space heat
Power-ta-move/mobility/transport Electrolyte Transport

The figure represents the principles of Sector Coupling from a technological perspective

Source: https://publik.tuwien.ac.at/files/publik 295136.pdf
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“The table shows the EU Member States, where the installed wind
and solar PV capacity at the end of 2017 exceeded the lowest
domestic load in 2017. In actual operation the peaks and valleys of
load and the different renewable electricity generation profiles will
not coincide, but the table is useful to indicate the extent of the
penetration of variable renewable energy sources in Europe, and
their potential impact on the system. As the installed capacity in
intermittent renewable energy sources will grow, while electricity
demand is not expected to increase to the same extent, the need for
flexibility options that can absorb fluctuations in electricity supply
and demand will increase.

Sector coupling can be an important source of flexibility in the
energy system, ranging from energy storage technologies to
power-to-X applications as well as demand-response solutions. The
different flexibility options that can be used to manage the
variability in the energy system as well as the advantages of
end-use sector coupling and cross-vector integration are
presented in more detail in chapter three.”

Source: https://www.europarl.europa.eu/RegData/etudes/STUD/2018/626091/IPOL STU(2018)626091 EN.pdf

Table 1:

EU countries where the intermittent renewable electricity generation capacity exceeds
the lowest load level, data from 2017

Sector coupling

Mw Highest load (%) Lowest load (%)
BG 4032 7690 2739 52 147
czZ 4235 10900 4360 97
DE 110041 78710 35085 140
Fi 7127 14374 5916 50 120
FR 48653 94497 30199 51 161
GB 37170 63626 21296 58 175
GR 8220 9674 3404
HR 2760 3079 1305
IE 3696 4907 1938
T 55718 56584 19045
NL 8426 18620 7490
SE 26137 26224 8905
] 1446 2270 937 64 154
SK 2680 4541 2320 59 116

Source: ENTSO-E (2018) Statistical Factsheet 2017 (GB represents data as sum of England, Northern Ireland, Scotland and

Wales).
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Energy storage

“The value of storage continues to increase. In a growing number of applications energy storage is an indispensable key
technology (e.g. electro-mobility, micro-grids, decentralised energy systems or integration of renewables) or, rather, a key
enabling technology that increases value-creation and allows for technological degrees of freedom (e.g. thermal energy
storage for demand-side management).The two major innovation challenges for energy storage are:

Techno-economic improvement: reduction of investment costs, longer lifetime, higher efficiency, compact design,
safety.

Economic-regulatory hurdles: non-discriminatory market access (“level playing-field”), business cases/market design,
regulatory hurdles (e.g. taxation), security of investment in uncertain market development.

Both of these challenges need to be tackled simultaneously because an efficient, low-carbon, sustainable and stable

energy system requires the large deployment of renewable (fluctuating) energies, and, with that, a balancing of energy
supply and demand by energy storage is crucial.”

Source: https://iea-eces.org/publications/annual-report-2020/



https://iea-eces.org/publications/annual-report-2020/

©)

interreg H

LROPRAN UNOK

Danube Transnational Programme

Energy storage

Figure 2: Electricity storage needs in the energy transifion
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Source International Renewabile Energy Agency.

“Figure 2 highlights the potential contribution of Battery Energy Storage technologies to the energy transition by sector, and their

relative importance.”

Source: https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2017/Oct/IRENA Electricity Storage Costs 2017.pdf



https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2017/Oct/IRENA_Electricity_Storage_Costs_2017.pdf
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Electricity markets in the EU

* Renewable electricity in member states: most common support mechanisms for
- feed-in tariffs
- feed-in premiums
- Competitive auctions are becoming more common

« Within the Danube region, Feed-in Tariff (FiT) schemes are the most widespread form of
renewable energty subsidy. Renewable FIT systems subsidize RES depending on
renewable planttype and size. As feed-in support systems dominate the Danube region,
auctions have been only introduced at the beginning of 2017 in a few EU countnes of the
Danube region German% Hungary, Slovenia, and still needs to be implemented in
Croatlag Tenders are either organlzed for predefined renewable energy types or bigger
installations. Subsidy is awarded at the auction depending on the financial performance of
the project. (3SMART project)

Source: http://www.easyres-project.eu/wp-content/uploads/2019/02/understanding-elecricity-markets-in-the-eu.pdf

3SMART project: http://www.interreg-danube.eu/approved-projects/3smart/section/deliverables (3Smart_Deliverable_3_2_1__final.pdf)



http://www.easyres-project.eu/wp-content/uploads/2019/02/understanding-elecricity-markets-in-the-eu.pdf
http://www.interreg-danube.eu/approved-projects/3smart/section/deliverables
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Recovering electricit?/ demand made
more space for fossil fuels in the mix,
but rising wind and solar generation
ut a cap on their expansion.
enewables and fossils fuels were
competing neck to neck for primacy in
the mix. In the end, the share of
electricity generated by burning coal,
gas and oil reached 38% in Q42020,
while renewables scored one
percentage point lower. Nuclear
eneration. remained under pressure
due_to rising renewable penetration
in Sweden. lts share fell to 25% in
’gﬁzrg%‘erence quarter (from 26% in

Electricity markets in the EU

Figure 15 — Monthly electricity generation mix in the EU
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Source: ENTSO-E, Eurostat, DG ENER. Data represent net generation. Fossil fuel share calculation covers power generation from coal, lig-
nite, gas and ail

Source: http://www.easyres-project.eu/wp-content/uploads/2019/02/understanding-elecricity-markets-in-the-eu.pdf

3SMART project: http://www.interreg-danube.eu/approved-projects/3smart/section/deliverables (3Smart_Deliverable_3_2_1__final.pdf)



http://www.easyres-project.eu/wp-content/uploads/2019/02/understanding-elecricity-markets-in-the-eu.pdf
http://www.interreg-danube.eu/approved-projects/3smart/section/deliverables
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RES en ergy p rOd u Ctio n Share of energy from renewable sources in the EU Member States

(2019, in % of gross final energy consumption)
All Member States increased :
their renewable energy share “1 - «;
between 2004 and 2019, || P
sixteen have at least doubled e
their share . | {11 T T ———_

eur::sta;ﬂ

Source: https://ec.europa.eu/eurostat/cache/infographs/energy/bloc-4c.html
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Electricity supplied to the market

The volume of electricity supplied to
the market is defined as the total
net volume of electricity produced
minus export plus import minus the
electricity absorbed by pumping
(pumped storage).

In 2019, the aggregated EU imports
of electricity decreased by 0.8 % and
exports increased by 0.9 %.

Source: https://ec.europa.eu/eurostat/statistics-

Electricity production by source, 2019
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Electricity markets in the EU

Import and Export of energy
Figure 28 — Member States’ net export/import positions within the EU in 2020 and 2019

60TWh

S0TWh

Figure 28 compares net balances of £h¥sical
electricity flows among EU Member States in
2019 and 2020.The pandemic, coal-to-gas. o
switching and rising renewable generation in somn
certain regions combined to make net.

trading positions more balanced than in

20TWh

previous years. tort
The main origins of EU energy imports have -
changed somewhat in recent years. Russia on
has maintained though throughout the whole 2om
period 2008-2018 its POSITIOD as the leading o
supplier to the EU of the main primary |
energy commodities — hard coal, crude oll o

and natural gas sonn

Enzthalance of flows 2020 Onet balance of flows 2019

Source: https://ec.europa.eu/energy/sites/default/files/quarterly report_on_european_electricity markets_q4_2020.pdf

https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Energy production and imports#The EU and its Member States are all net importers of energy



https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Energy_production_and_imports#The_EU_and_its_Member_States_are_all_net_importers_of_energy
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Economic factors

* Available financing resources — mainly private investments and bank
loans. Alternative financing, such as crowd investments does not play
a big role yet, although there have been several citizens funded PV -
projeclics realized in the region. Federal and state level funds available
as we

* Average income level —42.608 € (2018)

* Tax rates — The general VAT rate is 20%, with reduced rates for certain
goods and services (10% and 13% reduced rates). Income tax is
progressive from 20% to 55%, with monthly incomes below 1.099,33
€ being tax free. Corporate income tax rate is fixed at 25%.

*  Currency stability — EURO area

* Interest rates — ranEing from 2.0 - 3.5% depending on the loan
amount, project risk, etc.

Source: CSSC project, D.T1.1.1 Regional analysis of CSSC potential for Stid-Burgenland, Austria
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Technological factors (1)

* Innovation in energy — Two universities in the region with curricular covering energy topics.,
There are a research institute (Gussing Energy Technologies GmbH) in the city Gussing, two
innovation lab initiatives in the region, the Innovation Lab act4.energy with a focus on
developing renewable energy systems and the Open Rail Lab with a focus on innovation in
rail bound transportation. Std-Burgenland is a Climate and Energy Model region.

* Production — predominantly biomass for heating purposes. predominantly biomass for
heating purposes. PV production also plays an important role for the electricity sector with
an estimated annual production of approximately 18 GWh. In the district of Jennersdorf a
few small-scale hydropower plants are installed.

* Distribution — via public grids The power grid is operated by the state-owned Energie Netze
Burgenland GmbH, with a local grid ofperator in the City of Gussing (Elektro-Glissing
GesmbH). In the cities there is a grid for natural gas, which is also operated by Energie Netze
Burgenland GmbH.

Source: CSSC project, D.T1.1.1 Regional analysis of CSSC potential for Stid-Burgenland, Austria



(t )))

interreg H Austria

Danube Transnational Programme

Region Suid-Burgenland

Technological factors (2)

Storage technolo%ies — The cities Oberwart, Pinkafeld, Jennersdorf and Gussing all have
their own district heating network and employ thermal storage systems within the
district heating grid. Many of the smaller municipalities started to install battery storage
(Li-lon as well as Na-lon) to provide black-out prevention measures. On the private level
adoption of storage technologies is low.

IT in energy — Digitalization of the energy system is an important goal in Austria on a
federal level, as well as in the region itself. There are several innovative IT systems in

place, like the Demand Side Management system that has been developed in the city of
Oberwart.

Energy metering — Burgenland is the first Austrian state where the smart meter rollout
has been finished, as such all electricity consumers are equipped with smart metering
technology. On a municipal level there is an effort to roll out energy monitoring systems,
as such metering is not only installed for electricity but also for heat consumption

Source: CSSC project, D.T1.1.1 Regional analysis of CSSC potential for Stid-Burgenland, Austria
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Canton Sarajevo

Economic factors

GDP per capita in 2019 was (5,168 euros or 5,785 USD).
Average net salary — 1801 Euro (2019)
Currency is pegged to the Euro with a fixed exchange rate: 1 KM =0.51 €

Foreign trade, Bosnia and Herzegovina, at least when it comes to export supply, is quite
concentrated in the markets of EU countries, so that almost 3/4 of exports go to EU
markets, while on the other hand about 60% of imports come from the EU

Barriers for doing business — e.g. conditions for registration, profit taxes, contributions
Economic progress relies to a large extent on wood processing industry
Focus on privatizing the public sector and attracting foreign investors

Source: CSSC project, D.T1.1.1 Regional analysis of CSSC potential for Canton Sarajevo, Bosnia and Herzegovina
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Technological factors (1)

* BiH is largely energy independent — coal accounts for over 65% of its total
primary energy consumption

* Huge hydro potential of 6,000 MW — only 35% of the available hydro potential is
used. Significant investor interest in the construction of both large and small
hydropower plants in BiH has been noted

e Great investor interest in the production of electricity from renewable sources,
primarily from wind farms

e Significant potential for the production of wood-based energy products - over
53% of BiH's territory is covered by forests and forest land

Source: CSSC project, D.T1.1.1 Regional analysis of CSSC potential for Canton Sarajevo, Bosnia and Herzegovina
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Canton Sarajevo

Technological factors (2)

* Energy production from biomass — about 1.5 million m? of forest residues and
residues of the wood industry (wood waste, sawdust, chipboard and waste from
technical wood, etc.

* Significant solar energy resources — over 150 small solar power plants (share in
total electricity production in BiH is still negligible)

 Geothermal energy — not yet sufficiently explored and exploited

* Innovation —one of the lowest rates of investment in research and development
in Europe ( 0.035% of GDP). Theoretical or experimental work without direct
application in industry, while a very small percentage is invested in innovation
and development (professional) research that has an impact on technology
development

Source: CSSC project, D.T1.1.1 Regional analysis of CSSC potential for Canton Sarajevo, Bosnia and Herzegovina
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Economic factors

* Available financing sources - The enterprise for management of the activities
for protection of the environment; National Trust EcoFund; Financial Mechanism
of the European Economic Area and the Norwegian Financial Mechanism;
Bulgarian-Swiss cooperation programme

* Taxation — Decision of the RES feed in tariff of State Energy Regulatory
Commission. Tax rates 20% VAT, 10% tax profit, 5% dividend tax

e Currency stability — BGN have fixed exchange rate with EUR. Our expectation is
next couple of years Bulgaria to accept EURO as an official currency.

* Interest rates — Main interest rates in Bulgaria now is 0%.

Source: CSSC project, D.T1.1.1 Regional analysis of CSSC potential for Varna, Bulgaria
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Varna Region

Technological factors (1)

Innovation in energy — Bulgaria is last in the EU28 in terms of eco-innovation performance by a large
margin and with a score of 34. It has the potential to move from a modest to a moderate eco-innovator
only if it manages to fill in structural gaps in the eco-innovation system starting from the inputs but also
working on different related systems such as science and innovation, support to SMEs and the energy
system.

Production, distribution — Bulgaria’s power sector is diverse and well developed, with universal access
to the grid and numerous cross-border connections with neighboring countries. Bulgaria is almost
totally dependent on imported fuels from Russia. The hi%hly regulated Bulgarian electricity market is
dominated by a few major players that have built a supply monopoly in the country.

Storage technologies — three operational pumped hydro storage projects in Bulgaria with combined
capacity around 1.4 GW. While gas storage is specifically regulated by the Energy Act, the electricity
storage has no separate legislative framework. Gas storage is subject to licensing and specific
regulations with respect to the storage, distribution and supply. Energy storage projects are facing the
following challenges: Lack of revenue; Storage and distribution license requirement; Regulatory
changes; Cross-subsidies

Source: CSSC project, D.T1.1.1 Regional analysis of CSSC potential for Varna, Bulgaria
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Varna Region

Technological factors (2)

Renewable technologies - Bulgaria is targeting 2,645 MW of new renewable
energy generation capacity this decade, according to a draft version of the
country’s Strateg\;]for Sustainable Energy Development until 2030 with a horizon
until 2050, published on the national parliament's website.

IT in energy - Bulgaria has the second-fastest broadband in the world after
South Korea and the largest ICT sector in southeastern Europe, which generates
10% of the nation's GDP.

Energy metering - In accordance with the Energy Act, the electricity delivered to
final users is measured by commercial metering devices (CMDs) owned by the
operator of the transmission network or by the relevant distribution network
and situated within or at the boundary of the property. Electricity users may not
be charged any fees for the commercial metering devices.

Source: CSSC project, D.T1.1.1 Regional analysis of CSSC potential for Varna, Bulgaria
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Economic factors

Available financing sources — mainly private investments and bank loans.
Alternative financing: energy performance contracts and public private
ownerships. National incentives promote and award investments in
renewable ener%y through the OPCC. crowd investments and energy
communities still does not play big role, but interest in these slowly raises

Income level — The City of Zagreb generates one third of the national GDP
(EUR 14,298 million, with GDP per capita of the City of Zagreb amountin%to
EUR 17,908) and is 1.7 times higher than the GDP per capita of the Republic
of Croatia (EUR 10,152).

Tax rates — general VAT: 20%; reduced rates for certain goods and services
(13% and 5% reduced rates). Corporate income tax is 25%, while new

companies (corporations) have tax exemption until they do not have 40,000 €

of income.

Currency — The Croatian National Bank has chosen the stability of the kuna
ex7cf!15a6rég|<_al I:\faKte against the euro as the nominal anchor of monetary policy. 1€

Interest rates — ranging from 2.5 to 4% depending on the loan amount,
project risk, etc. In 2020, Loans granted for a period longer than one year to
non-financial companies had interest rate around 2.75%.

Croatia
Urban Agglomeration Zagreb

______

URBANA AGLOMERACIJA ZAGREB

— GRANG

......

........

Source: CSSC project, D.T1.1.1 Regional analysis of CSSC potential for Varna, Bulgaria
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Urban Agglomeration Zagreb

Technological factors (1)

Innovation in energY — energy topics in universities such as University of Zagreb, University of Zapresic¢
and University of Velika Gorica. Available knowledge transfer through EU funded projects

Production — two thermal power plants (production facilities;: TE-TO Zagreb, cogeneration plant,
installed electric power 328 MW and thermal power 740 MW) and EL-TO Zagreb (cogeneration plant,
installed electrical power 87 MW and thermal power 342 MW) and three transformer stations: TS
400/110 kV Tumbri and TS 400/220/110 kV Zerjavinec (in the area City of Zagreb) and TS 220/110 kV
Mraclin (in the area of Velika Gorica)

Regardinfg heating energy, HEP-Tololinarstvo d.o.o. performs the activity of production, distribution and
supply of heat energy of households and industrial entities in the area of the cities of Zagreb, Zapresic,
Samobor and Velika Gorica via district heating systems. Other cities and municipalities within the UAZ do
not have district heating systems and use individual heating systems, mostly on natural gas (with a
relatively low share of biomass).

Distribution — UAZ is divided among 5 distribution areas. Natural gas distribution systems pass through
the UAZ area and is very well developed. In the area of the City of Zagreb there is infrastructure for
distribution and supply of natural gas, but some peripheral parts of the city have not yet gasified.
Regarding district heating, in Zagreb, 2,791 heating stations are integrated within the system where
96,085 households and 4,604 business premises are connected.

Source: CSSC project, D.T1.1.1 Regional analysis of CSSC potential for Varna, Bulgaria
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Urban Agglomeration Zagreb

Technological factors (2)

Storage technologies — Storage technologies in terms of batteries have relatively low share of integration
within the energy sector in the UAZ since there is a low share of renewable energy implemented.
However, heating sector (district heating sector) which use thermal plant capacitY of those cogeneration
units integrated several small to large storage technologies within TE-TO Zagreb (large water tank stora%]e
and boiler rooms in district heating systems in the city of Velika Gorica (small water tank storages). On the
private level adoption of storage technologies is low.

Renewable technoIoEies — The region is developing more and more renewable energy, on both private
and public land (and buildings). Since HEP Group is a national company, production of renewable
electricity is upscaled on a national level with several projects of large scale PV and wind. outside of the
capital city, there are three projects in development Slarge scale solar thermal fields projects in Zapresic,
Samobor and Velika Gorica — district heating systems).

IT in energy — Digitalization of the energy system is an important goal in the UAZ. Currently, there is a

national system called ISGE which monitors energy consumption (electricity, water, gas and heating) in

ﬁ_ublilc buildings within the UAZ. Also, there are several pilot projects (on a building level) which test smart
solutions.

Energy meterin% — In certain cities and municipalities, there is an effort to roll out energy monitoring
systems for public (and business) buildings. In that light, there are several pilot projects, mostly in new
buildings, where smart metering is applied. However, smart energy metering is yet to be implemented at
a large scale, especially by national energy company in terms of smart metering of electricity and heating.

Source: CSSC project, D.T1.1.1 Regional analysis of CSSC potential for Varna, Bulgaria
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Czech Republic

Economic factors

* Storage technologies — they are In 2020, storage technologies are still

being used mainly in the form of pilot projects and their competitiveness is
very limited

* Investment subsidies can influence economic aspects and support the
development of storage technologies. Possible sources are Ministry of
Industry and Trade or the Ministry of the Environment (subsidy

programme OPPIK), EU funds (Modernization Fund or the Just transition
mechanism)

* Only four storage batteries around the size of at least 1 MW in Czech
Republic

Source: CSSC project, D.T1.1.1 Regional analysis of CSSC potential for Varna, Bulgaria
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Czech Republic

Technological factors

» Use of storage batteries (such as Lithium-ion batteries or Redox flow
batteries) can be expected in the future

 The use of photovoltaic power plants is around 11% per year (they
produce electricity around 1000 hours), wind power plants have a use of
22% in Czech conditions. Due to such low utilization, this technology is
economically unprofitable.

* There are possibilities for lithium mining in the northern part of the Czech
Republic (Cinovec in Krusné hory region)

Source: CSSC project, D.T1.1.1 Regional analysis of CSSC potential for Varna, Bulgaria



(t )))

HILCITICY “

Danube Transnational Programme

Germany

Economic factors

Friendly business climate (acc. to ifo Business Climate index)

Continuous GDP growth in the last 10 years (EUR 3.450 billion, 2019)

Currency: Euro

Interest rates: relatively low

Many globally positioned, highly specialized and high-performance (medium-sized) companies
The highest R&D spending intensity in Germany measured by nominal GDP

Very research-strong economic sector

Significantly lower (long-term) unemployment

Photovoltaic systems have become the cheapest source of energy worldwide, but also in
Germany

The price of electricity for the end customer is continuously rising and is one of the highest in
Europe and the world. Overall, the political influence on the energy supply market is very high.

Source: CSSC project, D.T1.1.1 Regional analysis of CSSC potential for Baden-Wiirttemberg, Germany
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Germany

Technological factors

Replacement of centralized energy supply by decentralized energy supply and associated
virtual power plants

The expansion and further development of storage technologies and the economic

storage models required in this context are also part of future visions of the energy
turnaround.

Electromobility — operation of public charging infrastructure has not yet been
economically viable

Electricity meters in private households will soon be replaced by smart meters (in some
cases even now).

New, more efficient heating systems (heat pumps and CHP) have been and are being
promoted by the state and the government

There are subsidies from state and country and cities/municipalities for enerﬁy Efficient
renovations (insulation, window replacement g{KfW, in some cases the cities themselves
additionally) CHPs, PV balcony modules (city of Freiburg), electric car charging stations
(KfW Bank), pedelecs (Radolfzell public utility company) and much more.

Source: CSSC project, D.T1.1.1 Regional analysis of CSSC potential for Baden-Wiirttemberg, Germany
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Germany

Technological factors

Replacement of centralized energy supply by decentralized energy supply and associated
virtual power plants

The expansion and further development of storage technologies and the economic

storage models required in this context are also part of future visions of the energy
turnaround.

Electromobility — operation of public charging infrastructure has not yet been
economically viable

Electricity meters in private households will soon be replaced by smart meters (in some
cases even now).

New, more efficient heating systems (heat pumps and CHP) have been and are being
promoted by the state and the government

There are subsidies from state and country and cities/municipalities for enerﬁy Efficient
renovations (insulation, window replacement g{KfW, in some cases the cities themselves
additionally) CHPs, PV balcony modules (city of Freiburg), electric car charging stations
(KfW Bank), pedelecs (Radolfzell public utility company) and much more.

Source: CSSC project, D.T1.1.1 Regional analysis of CSSC potential for Baden-Wiirttemberg, Germany
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Economic factors

Main focus of national energy policies are improving energy security, reducing
CO2 emissions and sustaining the economy

Efforts increasing the presence of renewable energy in the country's energy
balance are supported by Energy Community Secretariat, development partners
and the International Renewable Energy Agency (IRENA)

Moldova has a very good potential for renewable energy sources

The government offers various support schemes for the development of
renewable energy sources, with a target of at least 100 MW that will be installed
by 2020.

The government attracts external funding to increase energy efficiency, e.g. the
project MOSEFF financed by the EBRD, which allocated 42 million euros to over
300 projects and the ENERGY and Biomass Project (2011-2018, 28 million USD)

Source: CSSC project, D.T1.1.1 Regional analysis of CSSC potential for Moldova
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Technological factors

The most used renewable
energy technology is wind
energy, with an installed
capacity of 27 MW, followed by
a 16 MW hydroelectric plant,
biogas cogeneration plants and
almost 4 MW in solar
photovoltaic energy

Overview of available technical
potential is in the table

Moldova

Available technical potential of main RES types

Type Technical potentialul
PJ mii tep
Solar 50,4 1,2
Wind 29,4 0,7
Hydro 12,1 0,3
Agricultural waste 7,5
Firewood 4,3
. Biomass from wood processing 4,7
Biomass -
Biogas 2,9
Biofuel 2,1
Total biomass 21,5 0,5
Total potential RES 113,4 2,7
Low potential RES including geothermal > 80,0 > 19

Source: CSSC project, D.T1.1.1 Regional analysis of CSSC potential for Moldova
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Economic factors

* According to the structure of economic activity the most common one in
Niksic is commercial activity, followed by the manufacturing industry.

* The structure of enterprises by size —the most numerous ones are small
businesses and micro-entities (1691), followed by medium-sized
enterprises (23) and large enterprises (7).

e Sustainable economic development of the Municipality of Niksic, including
development of energy services, can boost the economy and create new
workplaces

Source: CSSC project, D.T1.1.1 Regional analysis of CSSC potential for Montenegro
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Technological factors

* One of the strategic priorities the Smart Specialization Strategy of Montenegro 2019-2024
is Energ%/ and Sustainable Environment. One of its aims is to ensure the increase in the
usage of renewable sources of electricity and energy efficiency in consumption, while
focusing on the innovative technical solutions for \oroduction, distribution, optimisation
and electricity consumption. The Programme shall cover:

> Research components:

Integration of prosumers (users as producers of the energy) is requiring continuous
power system optimisation that heavily relies on mathematical models and
application of artificial intelligence algorithms;

» Innovation components:

1. Improvement of energy efficiency and reduction of CO2 emissions through smart
concepts of smart buildings and cities;

2. Development and technologY transfer of innovative technological solutions for
renewable energy sources (replacing fossil fuel heating systems with innovative
renewable energy solutions, using wind power plants that are positioned at the
highest altitude in Europe as a testing platform, etc.).

Source: CSSC project, D.T1.1.1 Regional analysis of CSSC potential for Montenegro
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Economic factors

Alba Countg is ranked in the middle of a country hierarchy in terms of GDP in Romania, Income: 10.200
Euro / inhabitant.

VAT level is regulated at national level and is at 19% (including energy sector) for geral goods and services
with some exceptions for specific products, goods and services at 9% and 5%.

Its economy is predominantly oriented towards the services sector and industry, especially car
manufacturing and light industry.

Among the most important renewable resources in Alba, hydro energy potential is the greatest. At the
level of the county, hidroenergy is used in large-scale (hydro-power) systems as well as in medium and
small (micro-hydropower) systems.

Region's electricity production accounts for about 1% of the national production but the potential of the
region is much greater (e.g. emergence of small-scale power generation systems on the market)

The biomass potential achieved through the sustainable exploitation of the forest fund of over 0,209
million hectares is also an important one. Regarding biomass the main existing exploitation is through
cogeneration especially at larger scale wood processing companies.

Solar is also one of the important available renewable source with a higher average potential in Alba
County situated in the Transylvania Plateau) of up to 1,5 MW / m2, year.

Source: CSSC project, D.T1.1.1 Regional analysis of CSSC potential for Romania
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Technological factors (1)

* Even though the acceptance level of RES among the population is relatively high
and the interest level of the regional and local authorities are also at a high level,
there is a relatively low number of renewable energy solutions applications in
operation in the county.

* The largest RES project implemented by a local authority in Alba County was the
installation of photovoltaic panels by Alba lulia for 4 public buildings located in
the city. There were installed a total of 1,714 photovoltaic panels with a
cumulative installed power of 257 kW that were mounted on buildings that are
headquarters of public institutions.

e Alba lulia, the county seat, is currently implementing the Smart City initiative and
the local authorities are open to innovative solution in domains such as energy.
The city is also looking for electromobility solutions and in the near future it will
introduce a number of electric buses and will ensure a sufficient network of
charging stations/points.

Source: CSSC project, D.T1.1.1 Regional analysis of CSSC potential for Romania
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Technological factors (2)

Throughout the county, especially in urban areas RES projects aimed at smaller
energy systems, which can be financed in the framework of EU financing are very
appealing but this was a tendency set also with The Energy Masterplan of Alba
county which now has become the Energy Strategy of Alba County 2018-2023

Presence of Alba lulia 1918 University in Alba lulia with bachelors and master
specialisations in electronics and automatisations is a pillar of continously
increasing interest and fundamentation for research of CSSC tehnologies and
pilot testing in Alba County.

Energy metering: In Alba county there were multiple actions of electricity
distribution network operators in the previous years to replace old electricity
meters with new, electronic or smart (with GSM communication) electricity
meters for residential consumers. This action is currently still in progress.
Otherwise, almost all industrial consumers from Alba County have smart
electricity meters installed and smart natural gas metering systems, both capable
of data GSM data transmission.

Source: CSSC project, D.T1.1.1 Regional analysis of CSSC potential for Romania
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Economic factors

* At municipality level: it is possible to produce energy for own
consumption and possibly small resources with special conditions (e.g.
island systems)

* Subsidies for the use of households as well as private enterprises are
available from Slovak Innovation and Energy Agency (SIEA) (mainly support
programmes for smaller projects focusing on photovoltaics)

* Excise duty on electricity production in the Slovak Republic is currently at
EUR 1.32/MWh. This tax exempts electricity used for the purpose of
chemical reduction in electrolytic or metallurgical processes, energy used
in metallurgical processes and energy for the production of products
where electricity costs represent 50 % of the average own costs of the
producer of the product.

Source: CSSC project, D.T1.1.1 Regional analysis of CSSC potential for Bratislava, Slovakia
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Technological factors

e Currently no tendencies towards the wider introduction of innovative technologies in the
field of energy on the territory of Bratislava-Old Town. TransEort infrastructure is an exception
as it focuses on maximum efficiency of the transport network and the related energy
infrastructure, traffic signs, signaling etc.

* Photovoltaic energy — interest for pilot projects focusing on the installation of buildings and
transport infrastructure

* Another potential source of implementation is the trend of increasing the level of transport
infrastructure built on electromobility, while ensuring a sufficient network of recharging
points.

* Municipalities — possibility of building energy systems for the production of energy for own
consumption as provided for in the Act on the Promotion of Renewable Energy Sources No.
309/2009 Z.z. (mainly small energy sources up to 10 kW without additional support)

* Photovoltaic — trend for installation on building facades, due to historical nature of
architecture only limited possibilities in Bratislava-Old town

* Possibilities for production of electricity also from biomass and waste incineration in the
peripheries of Bratislava

Source: CSSC project, D.T1.1.1 Regional analysis of CSSC potential for Bratislava, Slovakia
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Economic factors

* Low prices for electricity in Slovenia which makes it difficult to make
investments in energy storage profitable and thus unfeasible from the
economical point of view

* Due to the high installation costs for households, the use of battery
systems in combination with self-supply power systems is currently not
interesting (no national incentives for the purchase of batteries)

* Battery systems are mostly installed in connection with a PV installation for
self-supply.

* The net metering system enables the use PV produced electricity for own
consumption and to storage the excess electricity in the grid for later use
when PV is not generating power.

Source: CSSC project, D.T1.1.1 Regional analysis of CSSC potential for Slovenia
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Technological factors

* The Slovenian electricity grid infrastructure is substantially outdated while
there are bureaucratic barriers to grid expansion. Due to lacking grid

capacities and growing renewable power generation, the development of
storage systems is essential.

Source: CSSC project, D.T1.1.1 Regional analysis of CSSC potential for Slovenia
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