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Figure 13. Direct influences graph. MicMac software calculations.
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Displacement map : direct/indirect
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Figure 14. Displacement map of direct/indirect influences/dependences. MicMac software calculations.
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5. Conclusions and recommendations

* Many European countries possess prospective geothermal energy resources. In that group are
Central and Eastern European countries embraced by the GEOCOM works. In fact, they are
fortunate to have several of the best geothermal aquifers in Europe (including the Larderello
area, Pannonian basin, Inner Carpathian basin. This potential is suitable for many applications,
also as cascaded systems, in integration (hybridization) with other energy sources (both
traditional and other renewables). Among several positive effects and benefits of geothermal
energy one shall point out the fact that its introduction into new or existing energy systems
increases their efficiencies and facilitates application of modern technologies. Not mention other
aspects, related to realization of important objectives and targets included in national and EU-
energy policies and directives.

e To increase geothermal uses, several actions and measures should be introduced in order to
place it on a market playing ground with other energy carries, including other RES much more
stronger promoted and lobbied. Such tools shall be implemented on the basis of prior
identification of essential factors and conditions that control the geothermal development and
related rational use of energy. The research done for the GEOCOM countries resulted in
identification of several economic and environmental factors that control current situation and
can be regarded as constraints, market drivers and best practices of the geothermal energy
development and related rational use of energy. These factors were defined and analyzed by the
professionals and experts well familiar with the specifics of geothermal sector.

The outcomes of the research works allow to conclude the following current picture of the main
financial shortages and constraints for geothermal uses development and rational energy use in the
GEOCOM countries:

e The availability of various financial support measures (from national and EU-sources and
programs) for geothermal uses’ development in the GEOCOM countries is very moderate (or is
even more proper to write that poor) specially when comparing with other renewable energy
sources both in case of heat and electricity production. In addition, in almost all cases, the
existing measures were not tailored specially for geothermal energy but for the whole RES sector
and geothermal can be among the beneficiaries if it meets their general provisions. It is
illustrated by some kind of “statistics”: from among analyzed 12 financial tools, relatively many
(50 — 60%) are available in Italy and Hungary. The worst situation is in Romania and Slovakia (only
2 types of measures existing). Other three countries (Poland, Macedonia, Serbia) have a kind of
intermediate, but also not satisfactory situation.

e What can be stated without any doubts and what proves the advantages of geothermal energy in
comparison with other RES is that, despite higher investment costs, it guarantees a continuous
production through the year, with a capacity factor near to 1. As a matter of fact 10 MWe of
geothermal installed electric capacity are equivalent to 40-50 wind power MWe (!).

e Among the GEOCOM states, Italy is a positive exception — several financial and fiscal tools
operational there shall be proposed to replicate and transfer to other Project countries as best
practice solutions.
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One shall specially point out the lack of subsidies for geothermal drillings and Geological Risk
Insurance Funds in all GEOCOM countries (with some exception of Hungary).

Experiences and analyses of environmental, water protection, sustainability issues in the
GEOCOM countries have indicated that there are almost no negative impacts of these elements
for geothermal energy uses' projects and activities.

In particular, the main focus is paid on the injection - the best method of disposal of spent
geothermal fluids for many reasons (including long-term sustainable management of the
reservoir and protection of surface waters). Injection offers also an alternative for expensive
geothermal waters’ treatment processes.

However, except for Italy, such an obligation is not required by main codes and laws in the
GEOCOM countries (but on case by case basis in some states). Moreover, it demands for proper
financial support and measures as pointed out by some GEOCOM Partners (e.g. Galanta pilot-
site, Slovakia). Some support is provided in Italy — to “incentivise” injection)

One shall also notice that soon an increased attention has to be paid on the conditions and
terms of injection of spent geothermal water (and increasing need to apply it) — in the
forthcoming years this will be even more concerned than now because of provisions of the
European Frame Water Directive, and other EU- and national implementation documents.

In addition to the specified above, the experts involved in the GEOCOM research paid attention
on some other constraints for geothermal development in the Project countries, namely:

0 Unstable legal environment related to injection (required/not required), changeable energy
policies and subsidizing of some energy carriers which do not favor the geothermal industry
development in some countries (e.g. Hungary, Poland);

0 Technological-economic constraints concerning geothermal technologies: these technologies
(especially for heat and cold applications) would not yet survive in the current market if not
adequately incentivised, then currently the great environmental benefits offered by these
technologies do not go hand in hand with those economics.

The reported research revealed some best practice solutions in geothermal energy and rational
energy uses sectors existing in the GEOCOM countries (mainly in Italy and Hungary, in single
cases in Slovakia, Poland) which may be recommended or transferred among the countries,
especially of fiscal and economic character: fiscal measures for consumers; investment subsidies
for geothermal projects: financial subsidies. Best practices of environmentally-related regulations
and solutions were also underlined.

In addition to several best practice examples existing in the GEOCOM countries, some solutions
from other European countries were recommended to urgently consider by the Project states, as
being of essential importance for making a real progress in geothermal uses deployment:

0 Establishing the Geological Risk Guarantee Funds for geothermal drillings,
0 Introducing public subsidies for geothermal drillings (specially first well),
in particular if dedicated for energetic purposes.

In respect to economic viability and cost-effectiveness of geothermal projects in relation to
abatement /reduction of CO, eq emissions, the suggestion was made that it would be of purpose
to elaborate and introduce into wider practice a common methodology for evaluation the cost-
effectiveness of geothermal projects in relation to avoidance /reduction of CO, emissions.
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Similar suggestion was made as to purposefulness and need to elaborate and put into wider
practise a common objective methodology for evaluation unit CO2 reduction / abatement
emission costs in case of replacement by geothermal (and other renewables) other fossil fuels in
heating and power generation sectors. Such methodology shall consider geothermal specifics
and assumptions applied in prognostic works (e.g. by Wesselink&Deng, 2009;
McKinsey&Company, 2009a). Indeed, a common tool is indispensable to compare the situation in
particular countries, in Europe and globally. Such well-tailored tool is important specially that
preliminary analyses indicate that in some cases geothermal energy even now presents relatively
low unit CO2 reduction costs thus giving promising prospects for the future, too. One may
expect that such methodological tool would help to indicate and to prove that geothermal
energy belongs to the most effective and low-costs options to limit the CO2'GHG emissions on
the way to low-emission energy economy.

Looking in longer term — the research and analyzes applying foresight methodology approach
and cross-impact analysis confirmed in the conviction that a number of factors that had been
identified as the present constraints and best practices, would control and impact future
development of geothermal energy and rational energy uses. It is therefore necessary to take
appropriate actions, reduce barriers and implement measures that will facilitate the truth
development of this prospective sector now and in the future.

One might consider exact profound foresight technique for comprehensive strategy dedicated to
geothermal energy development, rational energy uses, etc. items. Specially that the GEOCOM as
well as other European states are more and more experiencing many challenges resulting from
current and predicted energy and political situation and such research would be of purpose.
Some attempts in relation to renewables and geothermal energy exist, they could be used as
seed money for a possible concept.

In addition to the above statements one can point out that several particular issues, topics and
outcomes presented in this Report shall be treated not as completed tasks, but rather as their
identification, opening, indicating their importance and role in making a real progress in
geothermal energy applications and rational energy uses in the GEOCOM countries (and even in
other European states). Therefore there is a need to initiate further more dedicated and
comprehensive studies, elaborate specific methodologies, etc. since several issues essential for
geothermal sector have been not studied or treated with sufficient attention yet. The GEOCOM
research summarized in this Report have vindicated somehow the deficiencies and needs still
existing and worth of future interest.
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Annex 1

List of main legal acts and regulations related to geothermal water/energy exploration,
exploitation and uses

Hungary:

Act XLVIII of 1993 on Mining (and its upgrades)

,The purpose of this Act is to regulate the mining of mineral raw materials, prospecting for and exploitation of
geothermal energy, the establishment and operation of pipelines conveying hydrocarbon, and the activities
related thereto, in harmony with the protection of life, health, security, the environment and property, and the
management of mineral and geothermal Energy resources.”

Sections 1., 3., 5., 8., 9., 14,, 15., 20., 22., 22/B., 44., 45., 49. regulate the exploration, exploitation and the use
of geothermal energy.

Regulation of land concession in the Act on Mining: the whole Part Il of this act referring with the concession
contracts. Sections: 8., 9., 10., 11., 12,, 13., 14., 15,, 18. and 19.

Act LVII of 1995 on Water Management (and its upgrades)

,In order to define the fundamental rights and responsibilities related to water utilization, the preservation of
alternatives for water utilization, and the prevention of damage caused by water, taking into consideration the
requirements of environmental protection and nature conservation, Parliament enacts the following Act”

Act LIl of 1995 on the General Rules of Environmental Protection (and its upgrades)

,Considering the fact that the natural heritage and environmental values are part of the national wealth, their
preservation and conservation and the improvement of their quality are primary conditions from the aspect of
the health and quality of life of the biosphere, and of humans in particular; without them, no harmony between
human activities and nature can be maintained, neglecting them would pose hazard to the health of present
generations, the existence of future generations and the survival of a number of species, therefore, Parliament,
in agreement with the Constitution, creates the following Act”

Governmental Decree no. 219/2004 (VII. 21.) On The Protection of Groundwater

The aim of this Decree is to determine the tasks, rights and obligations associated with: a) the ensuring and
maintaining of the good status of groundwater; b) the progressive reduction and prevention of the pollution of
groundwater; c) a sustainable water use based on the long-term protection of available groundwater
resources; d) the remediation of the geological medium.

Decree No. 43/1999 (X11.26.) KHVM of the Minister of Transport, Communication and Water Management on
the calculation of water resources fee

This is a contribution (called water resources fee) to be paid to the central budget on all water utilizations. In
the case of surface waters, for example in a water plant or regarding water used for irrigation, and in the case
of underground waters, e.g. drinking water, bathing water, etc., the basis for the contribution is the water
volume actually used as determined by measurement and the water fee (HUF/m3) which is identical in each
water application, but because of the different multiplication factors, significant differences arise among the
various utilization approaches.

No water reserves fee is to be paid, if after energetic use spent geothermal water is returned to underground

aquifer

Decree No. 43/1999 (XI1.26.) KHVM of the Minister of Transport, Communication and Water Acts
e Act XLVIIl of 1993 on Mining Activities

e Act | of 1994 on the publication of the Treaty between the Member States of the European
Union and the Republic of Hungary, concerning the accession of the Republic of Hungary

to the European Union signed on December 16, 1991 in Brussels

e Act LV of 1994 on Arable Land

e Act LIl of 1995 on the General Rules of Environmental Protection
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e Act LVII of 1995 on Water Management

e Act LIll of 1996 on Nature Conservation in Hungary

e Act LIV of 1996 on the Forests and the Protection thereof
e Act XLIll of 2000 on Waste Management

e Act LXXXIX of 2003 on the Environmental Pressure Charge

Government Decrees

¢ Government Decree No. 38/1995 (IV. 5.) Korm. on the Public Drinking Water Supply and Public Sewerage

¢ Government Decree No. 72/1996 (V. 22.) Korm. on implementation of authority powers

in water management

e Government Decree No. 123/1997 (VII. 18.) Korm. on the protection of the actual and perspective sources
and the engineering facilities of drinking water supply

e Government Decree No. 132/1997. (VII. 24.) Korm. on the tasks in connection with the

elimination of accidental water pollution

¢ Government Decree N0.203/1998. (XII. 19.) Korm. on the execution of the Act XLVIII of

1993 on mining activities

¢ Government Decree No. 74/2000. (V. 31.) Korm. on the announcement of the Convention

on the Protection and Sustainable Use of the Danube River done in Sofia on the 29th June 1994

e Government Decree No. 239/2000 (XII. 23.) Korm. on the rights and obligations linked to

the utilization of pit pools.

¢ Government Decree No. 50/2001 (IV. 3.) Korm. on the rules of use and handling of waste

waters and sludge in agriculture

¢ Government Decree No. 201/2001 (X. 25.) Korm. on the quality requirements of drinking

water and the order of supervision thereof

e Government Decree No. 219/2004. (VII. 21.) Korm. on the protection of groundwater

e Government Decree No. 220/2004. (VII. 21.) Korm. on the protection of surface water quality

¢ Government Decree No. 221/2004. (VII. 21.) Korm. on certain rules of river basin management

¢ The Government Decree No. 314/2005. (XII. 25.) Korm. on environmental impact assessment and the unified
environmental use permits

e Government Decree No. 27/2006. (Il. 7.) Korm. on the protection of waters against pollution caused by
nitrates of agricultural sources

Italy:

D.M. 06-07- 2012 (Ministry of Economic Development) “Implementation of the art.24 of the legislative
decree 3 March 2011 n.28, containing incentives for the production of electricity from renewable sources
not-photovoltaic”

¢ Direttiva 01-07-2011 (Ministry of Economic Development) “Directive for the first implementation of the
modifications introduced by the Legislative Decree 28/2011 to the Legislative Decree 22/2010 for the
reorganization of the legislation on exploration and exploitation of geothermal resources for matters
pertaining to the Ministry of Economic Development”

* D. Lgs. 03-03-2011 n.28 “Implementation of the directive 2009/28/CE on the promotion of the use of energy
form renewable sources, containing modification and following abrogation of the directives 2001/77/CE and
2003/30/CE”

e D. Lgs 03-04-2006 n.152 “Environmental regulations”

e D. Lgs. 29-12-2003 n.387 “Implementation of the directive 2001/77/CE concerning the promotion of power
generation from renewable energy sources within the national electricity market”

e Lgs. 11-02-2010 n.22 “Reorganization of the legislation on exploration and exploitation of geothermal
resources, according to the art. 27, clause 28, of the law July 23 2009, n.99”
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D.P.R. 08-08-1994 n. 485 “Regulations governing the procedures of issuing an exploration permit and
mining lease of national interest geothermal resources”

D.P.R. 27-05-1991 n.395 “Approval of the implementing law of the December 9 1986 n.896 law, concerning
regulations for the exploration and exploitation of geothermal resources”

Article 826 of the Italian Civil Code, concerning properties of the State, Provinces and Municipalities
R.D. 11-12-1933 n.1775 “Law on legal provisions on water and electrical systems”

R.D. 29-07-1927 n.1443 “Legislative rules framework to govern the mines exploration and exploitation into
the kingdom”.

Agreement Protocol 20-12-2007 “General Agreement on Geothermal Energy” exploitation in Tuscan power
plants

20-04-2009 “Voluntary agreement for the implementation of the Agreement Protocol of 20-12-2007 known
as General Agreement on Geothermal Energy”

Tuscany Region Law 24-02-2005 n.39 “Provisions concerning Energy”

Tuscany Region Law 12-02-2010 n.10 “Regulations concerning Strategic Environmental Assessment (VAS),
Environmental Impact Assessment (VIA) and Environmental Effects Assessment”

Macedonia:

The Energy Law (Official Gazette of Republic of Macedonia No.16/11, 136/11, 79/13) is the central energy
regulatory act.

Strategy for the development of the energy sector in the Republic of Macedonia until 2030 (Official
Gazette of Republic of Macedonia No.61/10). According to the Strategy, the RES share in total energy use
in Macedonia will increase from 13.8%)in the year 2005 to 21% in the year 2020.

Strategy for use of RES in the Republic of Macedonia until 2020 (Official Gazette of Republic of Macedonia
No.125/10).

The ordinance on the licenses for performance of energy activities (Official Gazette of Republic of
Macedonia No.143/11) regulates the licensing of RES-Electricity production facilities.

The ordinance on renewable energy sources (Official Gazette of Republic of Macedonia No.113/11
regulates: (i) facilities using RES for electricity production; (ii) the methodology for calculation of the
necessary percentage for mixing the fossil and bio fuels for transport; (iii) the assessment of wind energy
potential and issuing of the approvals for measuring wind energy potential; (iv) the registry of RES-
Electricity facilities; (v) the terms and the conditions for issuing, transferring and withdrawing the
guarantees of origin for the RES-Electricity; (vi) the terms and conditions for recognition of the guarantees
of origin issued aboard; and (vii) the registry of issued guarantees of origin.

Ordinances on feed-in tariffs (which do not include generation of electricity from geothermal energy).
Electricity Market Rules (Official Gazette of Republic of Macedonia No.57/12, 168/12) issued by Energy
Regulatory Commission of the Republic of Macedonia.

The Energy Community Treaty, to which Macedonia is a contracting party.

The Statutes of IRENA (International Renewable Energy Agency) have been signed by Macedonia, it being
one of 75 founding members of this institution.

The Law on Environment (Official Gazette of Republic of Macedonia No.53/05, 81/05, 79/06, 101/06,
109/06, 24/07, 159/08, 83/09, 1/10, 48/10, 124/10, 51/11, 123/12) regulates the terms and conditions and
the procedures for issuing environmental permits.

Law on Construction (Official Gazette of Republic of Macedonia No.130/09, 124/10, 18/11, 36/11, 49/11,
54/11, 13/12, 144/12) regulates the terms and conditions and the procedure for issuing the building
permit.
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Law on Water (Official Gazette of Republic of Macedonia No.87/08, 6/09, 161/09, 83/10, 51/11, 44/12,
23/13) regulates the terms and conditions procedure for granting of the concession or Public Private
Partnership for use of water.

Law on Concessions and Public Private Partnership (Official Gazette of Republic of Macedonia No.6/12)
regulates the general rules of the procedure for granting of concessions and Public Private Partnerships.
Law on Mineral Resources (Official Gazette of Republic of Macedonia No.136/12, 25/13).

Decision on commencing with the procedure for granting concessions for detailed geological surveys of
mineral resources.

Decision on commencing with procedure for granting concessions for exploitation of mineral resources.

Poland:

Act of June 9, 2011, the Geological and Mining Law (Journal of Laws, No 163, item 981, as amended).

Law of 7 July 1994 Building Law (Journal of Laws of 2013, item 1409, as amended).

Act of 13 April 2007 on the prevention of environment damage and its repair (Journal of Laws of 2014 pos.
210).

Act of 18 July 2001. Water Law (Journal of Laws 2012, item. 145).

Act of 27 April 2001. The Environmental Protection Law (Journal of Laws of 2013, pos. 1232).

Act of 3 October 2008 on the provision of information on the environment and its protection, public
participation in environmental protection and environmental impact assessment (Journal of Laws of 2008,
No 199, item 1227, as amended).

Regulation of 6 February 2003 regarding occupational safety and health during construction works
(Journal of Laws No. 47, item 401).

Regulation of the Minister of Environment dated 24 July 2006 on conditions to be met when discharging
sewage to waters or to the soil and on substances of particular adverse impact on the water environment
(Journal of Laws 2006, no. 137, item 984, as amended).

Regulation of the Minister of Labour and Social Policy 1997 on general provisions for safety and hygiene at
work (Journal of Laws 2003, No 169, item 1650, as amended).

Regulation of the Minister of Environment 4 October 2002 on requirements to be met by inland waters
which provide habitats for fish living under natural conditions (Journal of Laws of 2002, No. 176, pos.
1455).

Regulation of the Minister of the Environment (18 November 2014) for the placing sewage into the water
or ground; and for substances that are particularly harmful to the aquatic environment (Journal of Laws
from 2014, item 1800).

Serbia:

Regulation on conditions and procedure of acquiring the status of privileged power producers (Fig.
Gazette of RS, no. 8/2013)

Regulation on Incentives for privileged electricity producers (Fig. Gazette of RS, no. 8/2013)

Regulation on the method of calculation and the manner of distribution of funds collected from the fees
for the encouragement of privileged power producers (Fig. Gazette of RS, no. 8/2013)

Regulation on the amount of special fees for incentives in 2013 (Fig. Gazette of RS, no. 8/2013).

Slovakia:

Act No. 364/2004 Coll. on water (Water act) - requirements related to geothermal water exploitation
Government decision No. 269/2010 — incl. pollution standard, i.e. values after mixing discharged water
with surface water, etc.

Act No. 17/1992 Coll. on environment - regulates the terms and conditions and the procedures for issuing
environmental permits.

Act No. 24/2006 Coll. Assessment of environmental impact - EIA
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Act No. 525/2003 Coll. the state administration of the environment

Decree of the RONI No. 184/2012 from 22nd of June 2012 - tariff level for different types of RES

Act No. 50/1976 Coll. on construction - regulates the terms and conditions and the procedure for issuing
the building permit.

Act No. 309/2009 Coll. on promotion of RES - this act and its amendments help with the market integration
for RES. It sets a mandatory purchase of electricity produced from RES, until the specified fix output, for
different types of RES.

Energy Policy of SR (2006) — use of RES

Strategy of higher utilization of RES in Slovakia (2007)

NREAP (2010) - mandatory national target for the Slovak Republic
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Annex 2

Fiscal and financial conditions, constraints, sustainability, environmental
issues vs. geothermal energy uses development in the GEOCOM countries —
an overview
Collection and summary of essential descriptive information
related to all particular GEOCOM states (prepared by appointed Experts)

HUNGARY

Environmental constraints:

In Hungary the most important environmental impaeisted to geothermal energy utilization
are: reservoir pressure decrease, pollution ohfggeundwater and the waterways on the surface,
thermal effects and noise.

Hungarian geothermal reservoirs may be sedimentaydy or karstified limestone aquifers.
Significant pressure decrease occurs mainly inymreservoirs. Some fields have been exploited
more than seventy years, thus the piezometric béé#te reservoir had subsided almost 70 m in
the Hajduszoboszl6 field. The long-term geotheropedration also resulted up to 40 m drawdown
in the Szentes geothermal field.

The freshwater aquifers are located above the gaudl reservoirs, thus the drilling operations
can be hazardous. During normal drilling situati@@mvnhole drilling fluids are usually the
greatest potential threat to environment. Well clatipn and stimulation operations using acid
can be hazardous too. The greatest environmergatdhauring drilling operation could be a well
blow out. The most serious blow out of a geotherwl was in Fabiansebestyén in 1985. The
extreme saline brine water flowed to the small kkiéérogy lost all kinds of life. The noise level
during the outburst reached 125 dB.

The salinity of the Hungarian brines is comparablehat of seawater. The water of the upper
Pannonian aquifer contains mainly sodium or calcoambonate, the brine in the lower Pannonian
formations contains mainly sodium chloride. Theismnmental impacts of the released thermal
waters can be serious. The total dissolved solderd usually between 1000-3000 mg/l, but there
are some extreme examples too. The wells of Blkkspé& produce more than imin of very
saline water containing 24000 mg/l solved solidssmany cases there is no injection at all; the
used geothermal brines are sent to surface craekgeos, and disposing to ponds are also very
common. Some Hungarian thermal water contains tmaterial (e.g. arsenic) and pathogenic
organisms, bacteria, which if release in naturdeweays harm the wildlife of these waters.

Most problems of the geothermal operations carvbelad by means of injection (injection).
Despite the widespread use of geothermal energyuress, only a small amount of used
geothermal water reinjected in Hungary.

Financial constraints

Hungary has favorable natural conditions for gewitz energy production, however the
production and utilization only stagnating in recéme. The Hungarian geothermal sector has
serious troubles due to the past years global esmneoecession and the weak Hungarian
economy. The unstable legal environment relatirg itijection (required/not required) and the
changeable energy policy were not favor to the lbgweent of Hungarian geothermal industry.
The Hungarian specialist suggest to create ,ventaggtal fund” in order to intensifying and
stimulating financial investments. Injection we#bould also be supported with financial and
legal means.
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L and concessions

In Hungary, as regards of geothermal energy ,cl@seds” are the parts of the earthcrust below
the surface 2500 m. Through a concession contraetexl into with domestic or foreign legal
entities and natural persons the Minister may cdaewth definite period of time in closed areas
the prospection, exploration and exploitation afthermal energy. The right of prospection shall
grant an exclusive right for the mining entreprariauhe area of prospection, to submit a
technological operation plan for the prospectiomaferal raw material or to submit a
technological operation plan. The planned periogro§pection may not be longer than 4 years,
within the period of concession. The period of pexgion may be extended no more than two
occasions, by half of the original period of pragfmn per occasion. Within the period of 1 year
of the completion of the prospection the miningepteneur may initiate the designation of
geothermic protective zone. If the holder of cost@sfails tocommence the exploitation or the
geothermal energy utilization he shall pay a corsptan, fixed in the contract. If he fails to maet
obligation to pay compensation, the consessiorl seate to exists.

In August 2013 the hungarian Minister for NatioDa&lveloment issued calls for proposals for
concessions. The potential geothermal investordihfor exclusive mining concessions in 3
regions of Hungary: Jaszberény, Ferencszéllas acdkemeét.

Sustainability issuesin financial context

Sustainability Used Investme Running  Used geothermal Comments
issuesin financial geothermal heat nt cost expenses heat energy
context: energy EU/GJ EU/GJ (GJ)/1M EU
Locality of (GJ)/exploited Iyr Iyr investment costs
projects amount of (EV)
water (m3)
Torbkszentmiklés 0,104 96,6 4,27 0,23 Withiojetction.

Using waste water
heat of a public bath.

Szentbrinc 0,037 156,6 2,9 0,07 Without injection.
Significantly high
public heat service

fees.
Dombévar 0,201 53,4 2,2 0,20 Without injection.
(planned) High waterbase risk.
Csongrad 0,207 48,3 3,4 0,23 Without injection

Using waste water
heat of a public bath.

Gyopéaros 0,188 106,2 3,9 0,11 With 2 injection
wells.

Mako 0,248 44,9 2,5 0,25 With 2 injection
wells.

Water rights:

The water rights licensing procedure is the pathefAct LVII of 1995 on Water Management. There
are four different types of license:

- conceptual water rights license(eligibility fdapning)

- water rights license for installation (eligibylifor constructing the facilities)

- water rights license for operation (eligibilftyr operating the facilities)

- water rights license for continuance (eligilyilior further operating the facilities)

Government Decree No. 220/2004. (VII. 21.) Kormtloa protection of surface water quality.
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Fees:

Water resour cefee

This is a contribution to be paid to the centratigeet on all water utilisations. In the case of
surface waters, for example in a water plant oargigg water used for irrigation, and in the case
of underground waters, e.g. drinking water, bathuager, etc., the basis for the contribution is the
water volume actually used as determined by measntand the water fee (HUF/m3) which is
identical in each water application, but becausthefdifferent multiplication factors, significant
differences arise among the various utilisation rapphes. From the aspect of harnessing
geothermal water, there are only two important stfase water categories: naturally one is
geothermal water and the other is qualified mediciwater, because most of the latter are
geothermal waters as well (t>=30 °C). The waterdepends on the type of water utilisation and
water reserves, and it is modified by the multiplg subject to the water reserves management
situation in the relevant area. The rates of th&iplier ‘g’ are the following: Energetic utilisain

falls into the ‘economic’ ‘other’ category and hertas the highest multiplier

Consequently, the KHVM (Ministry of Environmentahdh Water Conservation Affairs) decree
43/1999 (XIl. 26)KHVM which includes the table almvexpressly gives preference to
medication and considers energetic utilisation hBs teast desirable. No water reserves
contribution is to be paid, if after energeticisaition the spent geothermal water is returneti¢o t
underground aquifer. (And this is absolutely logitgcause in this case no use (consumption) of
the water reserves is involved). The rate of wigeris determined by the State Budget Act, and
hence it changes from year to year. And it hasadddoubtlessly and dramatically increased in
the last two years In the following diagram — wH&93 is regarded as the reference year — it is
shown how the water fee, natural gas and elegtrmiices have grown, along with the annual
inflation. It can be seen that the rise in watesrgbs has slightly exceeded the inflation up to
2000, and then sharply climbed afterwards. Expoessdigures, this means that in two years the
water fee grew by 79% nominally. Vis-a-vis energyp@ied through conduits, the situation is
even worse, as a result of which it can be statatithe competitiveness of harnessing geothermal
energy has deteriorated as against the major caomedtural gas.

List of main legal actsand regulations:

Act XLVIII of 1993 on Mining (and its upgrades)

»1he purpose of this Act is to regulate the minofgnineral raw materials, prospecting for and
exploitation of geothermal energy, the establishmaed operation of pipelines conveying
hydrocarbon, and the activities related theretoharmony with the protection of life, health,
security, the environment and property, and theagament of mineral and geothermal Energy
resources.”

Sections 1., 3., 5., 8., 9., 14., 15., 20., 22IB224., 45., 49. regulate the exploration, explion
and the use of geothermal energy.

1.8: Effect of the Act

3. 8: Right of the State

5. 8: Prospecting and Exploitation that May Be &enled on the Basis of the License of the
Authorities (Liberalized Activities)

8.8: Concession

9.8: Designation of Concession Areas

14., 15.8: Prospecting, Exploration and Exploitatio

20.8: Mining Royalty

22.8: Licensing of Prospecting

44.8: Mine Supervision

45.8: Supervision by the Mine Supervision of thésiRa to the Surface of Abyssal Waters

WP6. Socio-economic research / WP6.3. Overview of market drivers and fiscal measures 83



GEOCOM

49.8: Definition of Terms
Regulation of land concession in the Act on Minitige whole Part 1l of this act referring to the
concession contracts. Sections: 8., 9., 10., 21,,18., 14., 15., 18. and 19.

Act LVII of 1995 on Water Management (and its upgrades)

,In order to define the fundamental rights and reapibilities related to water utilization, the
preservation of alternatives for water utilizaticand the prevention of damage caused by water,
taking into consideration the requirements of eowmental protection and nature conservation,
Parliament enacts the following Act”

Chapter I.: General Provisions

Chapter Il.: Responsibilities Related to Waters Hgdraulic Facilities

Chapter lll.: Provisions Concerning Properties @redOperation of Properties

Chapter IV.: Public Utility Activities Performed thi Waterworks (repealed)

Chapter V.. Water Resources Management

Chapter VI.: Control of and Emergency Defence Ofpana Against the Damage Caused by
Water

Chapter VII.: Provisions for Real Properties in @ection With Waters and Hydraulic Facilities
Chapter VIII.: Competence of the Water Authorities

Chapter IX.: Water Management Associations

Chapter X.: Closing Provisions

Act LI111 of 1995 on on the General Rules of Environmental Protection (and its upgrades)
~considering the fact that the natural heritage a@avironmental values are part of the national
wealth, their preservation and conservation andithprovement of their quality are primary
conditions from the aspect of the health and quaiitlife of the biosphere, and of humans in
particular; without them, no harmony between huraativities and nature can be maintained,
neglecting them would pose hazard to the healgregent generations, the existence of future
generations and the survival of a number of spetiesefore, Parliament, in agreement with the
Constitution, creates the following Act”

Governmental Decree no. 219/2004 (V11. 21.) On The Protection of Groundwater

The aim of this Decree is to determine the tasights and obligations associated with: a) the
ensuring and maintaining of the good status of gdwater; b) the progressive reduction and
prevention of the pollution of groundwater; c) astainable water use based on the long-term
protection of available groundwater resourceshd)remediation of the geological medium.
Chapter I.: General Provisions

Chapter Il.: Activities Affecting the Status of tlological Medium and Groundwater
Chapter Ill.: Authorisation of Activities

Chapter IV.: Terms of Notifications and Data Repayffor Activities Subject to a Permit
Chapter V.: Inquiry

Chapter VI.: The State Environmental RemediaticmgPrmme

Chapter VII.: Remediation

Chapter VIII.: Permanent Environmental Damage

Chapter IX.: Registration System

Chapter X.: Legal Consequences

Chapter XI.: Miscellaneous, Closing and Transitld?r@visions

Decree No. 43/1999 (X11.26.) KHVM of the Minister of Transport, Communication and

Water Management on the calculation of water resour cesfee

This is a contribution (called water resources fedje paid to the central budget on all water
utilisations. In the case of surface waters, famsgle in a water plant or regarding water used for
irrigation, and in the case of underground watess, drinking water, bathing water, etc., the basis
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for the contribution is the water volume actualbed as determined by measurement and the
water fee (HUF/rg) which is identical in each water application, batause of the different
multiplication factors, significant differencessgiamong the various utilisation approaches
No water reserves fee is to be paid, if after egt@rgitilisation the spent geothermal water is
returned to the underground aquifer

Act XLVIII of 1993 on Mining (and its upgrades)

»1he purpose of this Act is to regulate the minafgnineral raw materials, prospecting for and
exploitation of geothermal energy, the establishnaad operation of pipelines conveying
hydrocarbon, and the activities related theretoharmony with the protection of life, health,
security, the environment and property, and theagament of mineral and geothermal Energy
resources.”

Sections 1., 3., 5., 8., 9., 14., 15., 20., 22IB224., 45., 49. regulate the exploration, exploon
and the use of geothermal energy.

1.8: Effect of the Act

3. 8: Right of the State

5. 8: Prospecting and Exploitation that May Be &enled on the Basis of the License of the
Authorities (Liberalized Activities)

8.8: Concession

9.8: Designation of Concession Areas

14., 15.8: Prospecting, Exploration and Exploitatio

20.8: Mining Royalty

22.8: Licensing of Prospecting

44.8: Mine Supervision

45.8: Supervision by the Mine Supervision of thesikg to the Surface of Abyssal Waters
49.8: Definition of Terms

Regulation of land concession in the Act on Minitigg whole Part Il of this act referring to
the concession contracts. Sections: 8., 9., 10,121, 13., 14,, 15., 18. and 19.

Act LVII of 1995 on Water Management (and its upgrades)

.In order to define the fundamental rights and respibilities related to water utilization, the
preservation of alternatives for water utilizaticamd the prevention of damage caused by water,
taking into consideration the requirements of eominental protection and nature conservation,
Parliament enacts the following Act”

Chapter I.: General Provisions

Chapter II.: Responsibilities Related to Waters Hgdraulic Facilities

Chapter lll.: Provisions Concerning Properties srelOperation of Properties

Chapter IV.: Public Utility Activities Performed thi Waterworks (repealed)

Chapter V.: Water Resources Management

Chapter VI.: Control of and Emergency Defence Ojp@na Against the Damage Caused by
Water

Chapter VII.: Provisions for Real Properties in @ection With Waters and Hydraulic Facilities
Chapter VIII.: Competence of the Water Authorities

Chapter IX.: Water Management Associations

Chapter X.: Closing Provisions

Act L111 of 1995 on the General Rules of Environmental Protection (and its upgrades)
~considering the fact that the natural heritage asavironmental values are part of the national
wealth, their preservation and conservation andithprovement of their quality are primary
conditions from the aspect of the health and quailitlife of the biosphere, and of humans in
particular; without them, no harmony between huraativities and nature can be maintained,
neglecting them would pose hazard to the healtiredent generations, the existence of future
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generations and the survival of a number of spetiesefore, Parliament, in agreement with the
Constitution, creates the following Act”

Governmental Decree no. 219/2004 (V11. 21.) On The Protection of Groundwater

The aim of this Decree is to determine the tasgbis and obligations associated with: a) the
ensuring and maintaining of the good status of gdwater; b) the progressive reduction and
prevention of the pollution of groundwater; c) astsinable water use based on the long-term
protection of available groundwater resourceshd)remediation of the geological medium.
Chapter I.: General Provisions

Chapter I1.: Activities Affecting the Status of ti&eological Medium and Groundwater
Chapter lll.: Authorisation of Activities

Chapter IV.: Terms of Notifications and Data Repayffor Activities Subject to a Permit
Chapter V.: Inquiry

Chapter VI.: The State Environmental RemediaticmgRamme

Chapter VII.: Remediation

Chapter VIII.: Permanent Environmental Damage

Chapter IX.: Registration System

Chapter X.: Legal Consequences

Chapter XI.: Miscellaneous, Closing and TransitldP@visions

Decree No. 43/1999 (X11.26.) KHVM of the Minister of Transport, Communication and

Water M anagement on the calculation of water resour cesfee

This is a contribution (called water resources fedje paid to the central budget on all water
utilisations. In the case of surface waters, famgle in a water plant or regarding water used for
irrigation, and in the case of underground watess, drinking water, bathing water, etc., the basis
for the contribution is the water volume actualbed as determined by measurement and the
water fee (HUF/rg) which is identical in each water application, batause of the different
multiplication factors, significant differencessgiamong the various utilisation approaches

No water reserves fee is to be paid, if after egtergitilisation the spent geothermal water is
returned to the underground aquifer

Major Hungarian legislation concerning groundwater

Acts

» Act XLVIII of 1993 on Mining Activities

» Act | of 1994 on the publication of the Treatytween the Member States of the European
Union and the Republic of Hungary, concerning tbeeasion of the Republic of Hungary
to the European Union signed on December 16, 19®&tussels

* Act LV of 1994 on Arable Land

* Act LIl of 1995 on the General Rules of Enviroental Protection

» Act LVII of 1995 on Water Management

* Act LIII of 1996 on Nature Conservation in Hungar

* Act LIV of 1996 on the Forests and the Protectizereof

 Act XLIII of 2000 on Waste Management

* Act LXXXIX of 2003 on the Environmental PressuZearge

Government Decr ees

» Government Decree No. 38/1995 (IV. 5.) Korm. lea Public Drinking Water Supply and
Public Sewerage

» Government Decree No. 72/1996 (V. 22.) Korm.mplementation of authority powers
in water management

» Government Decree No. 123/1997 (VII. 18.) Korm.tbe protection of the actual and
perspective sources and the engineering faciliiesinking water supply
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» Government Decree No. 132/1997. (VII. 24.) Koon.the tasks in connection with the
elimination of accidental water pollution

» Government Decree N0.203/1998. (XIl. 19.) Korm.tbe execution of the Act XLVIII of
1993 on mining activities

» Government Decree No. 74/2000. (V. 31.) Kormtlmannouncement of the Convention
on the Protection and Sustainable Use of the DaRiN®r done in Sofia on the 29th June
1994

» Government Decree No. 239/2000 (XII. 23.) Korm.tbe rights and obligations linked to
the utilisation of pit pools.

» Government Decree No. 50/2001 (IV. 3.) Korm. loa tules of use and handling of waste
waters and sludge in agriculture

» Government Decree No. 201/2001 (X. 25.) Kormtlenquality requirements of drinking
water and the order of supervision thereof

» Government Decree No. 219/2004. (VII. 21.) Koon.the protection of groundwater

» Government Decree No. 220/2004. (VII. 21.) Koan.the protection of surface water

quality

» Government Decree No. 221/2004. (VII. 21.) Koon.certain rules of river basin management
» The Government Decree No. 314/2005. (XIl. 25.y{oon environmental impact assessment and
the unified environmental use permits

» Government Decree No. 27/2006. (ll. 7.) Korm tloa& protection of waters against pollution
caused by nitrates of agricultural sources
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ITALY

Financial constraints (on capital investments, flow of capital and other)

Lack of mining risk coverage: the drilling phase is capital intensive and statistically every 4 wells, 1
is unproductive

Need for closer links between national and regional incentives, concerning geothermal power
production and to promote direct geothermal heat uses

Need of more financial support tools for R&D projects, in order to develop new non-conventional
geothermal systems

Lack of financial support tools for investments in geothermal projects

The new feed-in-tariff system regulates incentives for electricity generation from RES (including
geothermal) in new plants (into operation after 1/1/2013) and it includes additional incentives
(and direct access to incentives) for power plants using advanced technologies, as below:

Base FEED-IN TARIFF
Power < 1MW 135 euro/MWh
Power from 1 MW to 20 MW 99 euro/MWh
Power > 20 MW 85 euro/MWh
ADDITIONAL AWARD-INCENTIVES
For the first 10 MW each new area 30 euro/MWh
Total injection of geothermal fluids and zero emission 30 euro/MWh
plants
High enthalpy plants removing 95% of H2S and Hg 15 euro/MWh
. . Up to 200 euro/MWh
“Pilot Plants” with given features . . .
(non-cumulative with the above tariffs)

Plants with P>20MWe: incentives are awarded through participation in lowest bid auction
procedures. But according to trade associations, the lowest bid auction discipline is difficult to
apply to geothermal sector because of the required capital intensive investments, the existence of
an high mining risk and authorization procedures long lasting and complex.

Innovative plants may gain access to a simplified procedure to benefit of these incentives.

As for geothermal DHs, except for possible regional incentives, most of financial support
measures are for end-users, national financial support for investments (only 20% tax credit on
investment) is limited and inadequate. Regional incentives change depending on the region: some
region may support investments in new plants (through guarantee founds, co-financing, long term
agreement with ESCOs, etc.), some other do not.

White certificates are not cumulative with other public support measures
Thermal feed-in-tariff is only for small size RES heat production plants (< 1MW)

Technological-economic constraints concerning geothermal technologies: these technologies
(especially for heat and cool uses) would not yet survive in the current market if not adequately
incentivised, then currently the great environmental benefits offered by these technologies does
not go hand in hand with those economic.
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Environmental constraints/consider ations":
- Disposal of geothermal fluids: spent geothermal fluids (without the gaseous component) can be

injected into their originating geothermal reservoir, or disposed in other manner (i.e. in surface
water bodies), after being adequately treated in order to minimize their environmental impact.
The environmental and hydrogeological impact of disposal must be always constantly monitored.

- Injection of geothermal fluids: injection is incentivised at national level (see incentives above) and

for a sustainable use of the resource, it is the only method currently applied to dispose spent
geothermal fluids from geothermal power plants. Moreover the injection of geothermal fluids
prevents subsidence phenomena.

- Air pollution emission of geothermal power plants’: parameters covered by the national

legislation represent only partially the current emission framework (H,S, Hg, As), also
characterized by unregulated pollutants (e.g. Sb, Se, NH3, CH4, and CO) and for which emission
limits are not established. Environmental monitoring of these substances only depends on
possible regional level limits. Additionally, national legislation is referred to hourly average
(calculated on monthly basis), implying a continuous monitoring of emissions, which is still
technically impossible to implement on geothermal power plants. Moreover Hg and As national
limits are only referred to dissolved salts in drift (1% of total), since an official and reliable
technique for this sampling design does not yet exist.

- Wells deeper than 30 m must be notified to the national Institute for the Environmental
Protection and Research (ISPRA)

- Geothermal projects > 1MW (and with wells deeper than 400 m) are subordinated to EIA
screening (procedure duration 150-330 days) and possibly to EIA (procedure duration 90 days).
EIA screening has to be delivered to the environmental authority when applying for exploration
and exploitation permits to regional authority (or other delegated authorities). EIA screening is
mandatory also for surface installations, but specific limits and rules change by region.

L and concessions:
- Geothermal resource ownership: national and local related geothermal resources belong to

“mines” category, and according to the art. 826 of the Civil Code, they are classified as goods
property of the Italian State (national related resources) and of the regions (local related
resources), available with a concession issued by a delegated public. Resources for small local
utilizations are considered underground resources, belonging to groundwater category, property
of the Italian State (as before).

! The website of the Regional Agency for the Environmental Protection of Tuscany (ARPAT) has a section
concerning environmental issues related to the use of geothermal energy in Tuscan power plants and to their
relative environmental pressures in Tuscan geothermal areas (e.g. monitoring results, environmental studies,
etc.). Available (in Italian) at: http://www.arpat.toscana.it/temi-ambientali/aria/aree-geotermiche

? For further details on the reference legislation and on constraints linked to its inadequacies, see the article (in
Italian only)of ARPAT the at: http://www.arpat.toscana.it/notizie/arpatnews/2013/150-13/150-13-centrali-
geotermiche-la-normativa-di-riferimento-per-i-controlli-arpat/
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- Geothermal projects < 2 MW, with wells < 400 m, are called “small local utilizations” and require
a “simplified” procedure known as “Unique Authorization” and authorities in charge for the

administrative functions are Italian Regions or delegated authorities (e.g. provinces or
municipalities).

Other geothermal projects require an exploration permit and an exploitation permit, both issued
and managed by Italian Regions or delegated authorities. Exploration permit: applicant must
demonstrate adequate technical and financial capability (e.g. bank guarantee) and a work plan, as
well as EIA (if required). Maximum surface of each permit is 300 km2 (1000 km2 at regional level
and 5000 km2 at national level), time required to approve a demand should last 240 days but it
may be longer (mostly for environmental assessment) and it costs up to 325 €/km”year.
Exploitation permit: it is a mining lease lasting 30 years and it allows to perform all activities for
the exploitation of geothermal resources on a specific area and it requires a work plan and a bank
guarantee or insurance for environmental recovery, as well as EIA (if required). Maximum annual
lease for exploitation is 650 €/km” Moreover companies have to pay compensations for each
KWh produced (0,13 cent€/KWh to municipalities and 0,195 cent€/KWh to regions) and regions
(e.g. Tuscany) may apply additional fees through voluntary agreements for the exploitation of
geothermal resources in power plants, reinvesting the revenues for the development of
geothermal areas.

- Total time needed to obtain all permits (EIA included) is usually 38 months.

- For pilot plants experimentation and for offshore geothermal resources, the authority in charge
for issuing permits is the Ministry of economic development in agreement with the Ministry of
Environment.

- Compulsory purchase procedure is sometimes necessary for surface works. In this regard
bureaucratic processes may slow down geothermal projects.

- In low enthalpy resources uses, ministerial procedural guidelines on technical management
aspects are needed, as well as a monitoring system for the uses of the resource, since dynamic
nature of local alterations is not considered

- Water rights:

- Regional authorities may decide to enforce mining lease procedure for the reuse of spent
geothermal fluids or gases from geothermal plants.

- Injection of geothermal fluids is a way to dispose used geothermal fluids and it is not properly
mandatory. It is preferred to other disposal ways (and actually it is the only way used to dispose
spent geothermal fluids), since it can ensure a long term utilization of the geothermal reservoir, it
is incentivised (see above) and it is an alternative to expensive treatment processes.

General analysis of economic viability and cost-effectiveness of geothermal projectsin relation to
avoidance/reduction of CO, emissions (carbon footprint reduction)

Against higher required investment costs, if compared with other RESs, geothermal energy
guarantees a continuous production through the year, with a capacity factor near to 1. As a matter of
fact 10 MW of geothermal installed capacity are equivalent to the production of 40-50 wind power
MW.
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According to an assessment document of the National Agency for new technologies, energy and the
sustainable economic development (ENEA)®, on GHG emission reduction, geothermal energy is the
second most affordable technology for the reduction of CO, emissions, after refuse-derived biogas.
These assumptions are made considering that CO, emissions from geothermal power plants are
natural and conventionally not included in GHG emission quotas allocated to EU countries, hence
geothermal power plants contribute to achieve GHG emission reduction 2020 EU obijectives.
However, contrary to most of geothermal fields around the world, Italian geothermal fields have high
contents of carbonate rocks, which in 2010 resulted in a real average emission from Italian
geothermal power plants equal to 360 g CO,/kWhe,.

As for geothermal heat pumps, air-water heat pumps have lower costs than a geothermal, but they
imply higher environmental impact and lower productivity.

No more available data/information were found about this issue.

Sustainability issuesin afinancial context

In order to prevent the degradation of environmental quality of surface and ground water, the
disposal of exhausted geothermal fluids without being properly treated (with expensive techniques)
is not allowed since 1976. Hence the injection of spent geothermal fluids (previously separated from
the gaseous fraction) was successfully tested, as it also resulted in an improvement of the pressure
and production of geothermal reservoirs, making geothermal energy exploitation more sustainable
for long-term uses. Indeed the charging time of a geothermal reservoir use to be rather slow, since
the average rock permeability is approximately 10 m?.

However, high silicates contents and physical chemical characteristics of geothermal fluids may cause
fouling of injection wells. This could be solved reducing silicate contents in spent geothermal fluids
before the injection.

Spent geothermal fluids of water-dominated reservoirs may also be used for drinking purposes, after
being adequately treated (through distillation), in order to comply with current provisions concerning
drinking waters.

Concerning injection wells, the current practice of using old production wells for the injection is not
always the best and the planning of injection during the geothermal exploitation initial phase is
increasingly considered as the best solution.

List of main legal acts and regulations:
- D.M. 06-07- 2012 (Ministry of Economic Development) “Implementation of the art.24 of the

legislative decree 3 march 2011 n.28, containing incentives for the production of electricity from
renewable sources not-photovoltaic”;

- Direttiva 01-07-2011 (Ministry of Economic Development) “Directive for the first implementation
of the modifications introduced by the Legislative Decree 28/2011 to the Legislative Decree
22/2010 for the reorganization of the legislation on exploration and exploitation of geothermal
resources for matters pertaining to the Ministry of Economic Development”;

> ENEA (2010). Quadro Strategico Nazionale 2007-2013: VALUTAZIONE DELL'IMPATTO POTENZIALE DEI
PROGRAMMI OPERATIVI FESR SULLA RIDUZIONE DELLE EMISSIONI DI GAS SERRA. Available at:
http://www.solartech-energy.it/download/2010/enea-rapporto-gas-serra-2010.pdf
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D. Lgs. 03-03-2011 n.28 “Implementation of the directive 2009/28/CE on the promotion of the
use of energy form renewable sources, containing modification and following abrogation of the
directives 2001/77/CE and 2003/30/CE”;

D. Lgs 03-04-2006 n.152 “Environmental regulations”

D. Lgs. 29-12-2003 n.387 “Implementation of the directive 2001/77/CE concerning the promotion
of power generation from renewable energy sources within the national electricity market”

D. Lgs. 11-02-2010 n.22 “Reorganization of the legislation on exploration and exploitation of
geothermal resources, according to the art. 27, clause 28, of the law July 23 2009, n.99”;

D.P.R. 08-08-1994 n. 485 “Regulations governing the procedures of issuing an exploration permit
and mining lease of national interest geothermal resources”;

D.P.R. 27-05-1991 n.395 “Approval of the implementing law of the December 9 1986 n.896 law,
concerning regulations for the exploration and exploitation of geothermal resources”;

Article 826 of the Italian Civil Code, concerning properties of the State, Provinces and
Municipalities

R.D. 11-12-1933 n.1775 “Law on legal provisions on water and electrical systems”

R.D. 29-07-1927 n.1443 “Legislative rules framework to govern the mines exploration and
exploitation into the kingdom”.

Agreement Protocol 20-12-2007 “General Agreement on Geothermal Energy” exploitation in
Tuscan power plants

20-04-2009 “Voluntary agreement for the implementation of the Agreement Protocol of 20-12-
2007 known as General Agreement on Geothermal Energy”

Tuscany Region Law 24-02-2005 n.39 “Provisions concerning Energy”

Tuscany Region Law 12-02-2010 n.10 “Regulations concerning Strategic Environmental
Assessment (VAS), Environmental Impact Assessment (VIA) and environmental -effects
assessment”
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MACEDONIA

Financial constraints

There are no specific financial constraints; on tentrary, Macedonia offers very favorable
conditions for investments. On the other side theme no any devoted financial incentives for
investment in geothermal heat plants/systems, ergitbwer generating facilities.

If geothermal power plant is to be connected toghe the common laws apply since there are no
preferential tariffs for the energy of geothermadyim.

Subject to the provisions of the Law on Energy,thar purpose of realization of the Strategy for afse
RES, the mechanism of financial support is estabtison the grounds of financial means collected
from: (i) the state budget; (ii) grants, donatiosgonsorships; (iii) credits; and (iv) state aigguant
with the law. The Strategy for use of RES doesawntently recommend any othiecentive/s besides
the feed-in tariffs and guarantees of origin, whagiply solely to power generation.

Environmental constraints

There are no environmental constraints. As for atfwer foreseen investment (plant, system,
building) environmental permit preceded with elaterfor assessment of the influences to
the environment to which the Law on Environmentli#gp

There are no realized geothermal projects recémnthyen the Law on Environment is effective), but
there are no special provisions foreseen for gewthlesubsurface and surface installations.

There is no obligation on geothermal fluids injenti

Land concessions

If the land where the geothermal activities areedeen is in private property, it is not
necessary to obtain concession for the land use.pftcedure involves obtaining permit for
the intended activities which should be in accocgamo the land category (industrial,
building, agricultural or else), if not than procee for makeover of the land category must be
initiated.

The land concessions are granted if the land thenproperty of the state i.e. municipality
according to the Law on Concessions and Publicaii¥artnership, Law on Building Land
(Official Gazette of RM, no.17/2011 and 53/2011jpdathe Building program of the
Municipality.

Water rights, licensing system for geothermal exploration, exploitation

The procedure for granting a right (concessiorgxplore or exploit geothermal resources in
the RM is organized in the form of a tender procedand is governed by the Act on
Concessions and PPPs and Decision on commencirty thvt procedure for granting

concessions for detailed geological surveys of manesources or Decision on commencing
with the procedure for granting concessions forl@igtion of mineral resources. The

concession types, and the terms and conditionsregalated by the Law on Mineral

Resources and the Law on Waters.

For the use of water in geothermal exploitatiomasssion for water use must be obtained.
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The Law on Water provides that the concession farewuse shall be implemented in the
form of a public tender or as a formal request.

The tender procedure can be in the form of a pualicinitiated with a formal proposal from
the Minister of Economy. The proposal for grantthg concession must emanate from the
Ministry of Economy and the decision to commence phocedure and the decision to grant
the concession (for exploration or exploitation) simibe passed by the Government of
Macedonia.

In addition prior to conclusion of the Concessiagrdement, the permit for water use must be
also obtained by the Ministry of Environment.

Main laws and regulations that regulate the rigtexploration of geothermal site are:
Law on Mineral Resources (Official Gazette of Rdjuubf Macedonia No.136/12, 25/13),
Law on Concessions and Public Private Partnersdiificial Gazette of Republic of Macedonia
No0.6/12) regulates the general rules of the proeethr granting of concessions and Public
Private Partnerships,
Decision on commencing with the procedure for grantoncessions for detailed geological
surveys of mineral resources.
In case of permits or licenses’ systems for varikirels of geothermal drillings (exploration,
exploitation ones) in Macedonia, relevant permitd aoncessions are granted by the government and
several ministries are involved in various wayshi@a procedures. The system is rather formalized and
multi-staged (as described in details in Annex 2).

Permission to conduct detailed geological surveys:

The Article 10 of the Law on Mineral Resources wties the right to perform detailed geologicalveys for
geothermal water to be achieved by obtaining axieefor conducting detailed geological surveys. lidense
for carrying out detailed geological surveys isues$ by the Department for Mineral Resources (Ministf
Economy of RM) which is responsible for conductthg activities from the area of mineral resources.

Article 12 of the Law on Mineral Resources, regesathe Priority right for granting a license fomdacting
detailed geological survey in a case of having ipleltsupplicants requiring a license for the samsaawhere
the priority right to grant the license for condogta detailed geological survey of geothermal watas the
supplicant who first submitted the request.

The requests for granting a license for conductietpiled geological surveys are published in th&ciaf
Gazette of the Republic of Macedonia, and if withiirty days from the publication, the owner of thea
appears as a supplicant for granting license, tth@wner has priority in receiving the permit.

Article 14 of the Law on Mineral Resources regudatige issue on the area for conducting detailedogeal
surveys, where it is stipulated that the permit donducting detailed geological surveys is givendractly
determined area, more precisely, within the sequardgraph, item 6, it is stated that the licenseémducting
detailed geological surveys, is given for a spasehigger than 2 kffor mineral and geothermal water and
potable groundwater, where the smallest distance radius of already granted concession for exatioit of
these minerals or issued permit for conducting iketageological surveys, should not be less th&m?2 Also
Article 14 stipulates that a license can be grafiteda period of time according to the project sitbed for
conducting detailed geological surveys, but nogtarthan eight years.

In the Article 21 of the Law on Mineral Resourcke bwnership of the results of the detailed gecklgurveys
is regulated, where it is indicated that the resalitained by carrying out detailed geological sysvare owned
by the holder of the license for detailed geolog&avey, and that the holder has the right todfanthem to
another person. The holder of the results, obtafmath conducted detailed geological surveys, hghtrfor
compensation of the costs incurred in the perfooeanf the survey from the bidder who has been chase
concessioner on the public announcement, by thetgréthe Government of the Republic of Macedonidle
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holder of the license for conducting detailed gguaal surveys for mineral resources pays singleféeehe
exploration area.

The Government, on the proposal of the MinisteéEafnomy, adopts a schedule that sets the feesffimucting
detailed geological survey and exploration concessbn resources depending on the type, quantitygaality
of mineral resources.

The procedure for granting a right (concessioréxplore or exploit geothermal resources in the

RM is organized in the form of a tender procedurd & governed by the Act on Concessions and PR&®s a
Decision on commencing with the procedure for grentoncessions for detailed geological surveymisieral
resources or Decision on commencing with the praeedor granting concessions for exploitation ofheral
resources. The concession types, and the termsaitions are regulated by the Law on Mineral Reses
and the Law on Waters.

The tender procedure can be in the form of a pualicinitiated with a formal proposal from the Nter of
Economy. The proposal for granting the concessiostramanate from the Ministry of Economy and the
decision to commence the procedure and the dedisigrant the concession (for exploration or explan)

must be passed by the Government of Macedonia.

Laws and regulations for exploitation:

Laws and regulations related to exploitation oftheomal site are:

. Law on Mineral Resources (Official Gazette of Rdmubf Macedonia N0.136/12, 25/13);
Law on Water (Official Gazette of Republic of Maoeih No0.87/08, 6/09, 161/09, 83/10, 51/11, 44/12,
23/13) regulates the terms and conditions procedmregranting of the concession or Public Private
Partnership for use of water;
Law on Concessions and Public Private Partnersbffic{al Gazette of Republic of Macedonia No0.6/12)
regulates the general rules of the procedure famtgrg of concessions and Public Private Partngsshi
Decision on commencing with the procedure for grantoncessions for exploitation of mineral resestc

The procedure for granting a right (concessior@xploit natural resources in the Republic of

Macedonia is organized in the form of a tender pdoce and is governed by the Act on Concession$ &k,
unless provided otherwise by a special law refgrtmmthe specific natural resource. The concesgipes, and
the terms and conditions are regulated by speaias$ Ireferring to the specific natural resource,cwhs the
subject of the concession. Special laws referrmgnatural resources also provide detailed ruleswbith

authority may issue the initial proposal commendhmgyprocedure for granting the concession angtbeedure
for obtaining the necessary consents and opiniams the relevant public authorities.

The Waters Act provides that the concession foewase shall be granted under the public tendender the
formal request. The tender procedure can be ifottme of a public call initiated with a formal progal from the
competent Ministry of Environment and Civil Plangiander the prior consent of the other competemidities

for: agriculture, economy, transport and commuiiecest, defense, interior and culture and prior cahsé the
State institution for monuments protection. Theisien to grant the concession must be passed by the
Government of Macedonia and published in the GifiGazette of the Republic of Macedonia.

The formal request for water use may be submittegublic companies, public institutions, trade camigs
established by the Republic of Macedonia and tmepamies where the state has direct or indirectrabah the
ownership (i.e. companies where the state owngrifisiant part of the capital of the company, hagjarity
shareholder's votes and where the state appoititoththe members of the management or the supanyis
board or the management bodies of the companypthat legal entities performing public functionshereby
the concession will be granted without a publid ¢at tenders. The formal proposal (under the noared
formal request) for granting the water concessiarstnemanate from the competent Ministry of Envirenin
and Civil Planning and the decision to commencepifoeedure and the decision to grant the wateression
must be passed by the Government of Macedonia.

In addition prior to the conclusion of the Concesshgreement, the permit for water use must
also be obtained by the Ministry of Environment &idil Planning.
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Concessions for exploitation of geothermal resource

In Article 23 of the Law on Mineral Resources whiggulates the concession for exploitation of raher
resources, it is anticipated that the right to aut the exploitation of mineral resources - geaottal waters,
can be achieved by obtaining a concession for éafittn of mineral resources. Concession for exptmn of
mineral resources - geothermal water, assigns the@@ment, i.e. the grantor. Any natural or legaidspn may
apply as a concessioner, but also, foreign entitly egistered subsidiary in the Central Regisfrthe Republic
of Macedonia and meeting the requirements undekdlaeon Energy, may appear as a concessioner.

In Article 24 of the same law it is foreseen thédthvthe concession, the grantor as owner transfersnineral
resources to the concessioner, for their explomain concrete area and in determined time frameahea
concessioner’s expense and risk.

The Article 25 stipulates that concession for eitptmn of mineral resources shall be granted amcoete land
area (not more than the space within the explaragermit), and on the basis of the presented sfady
justification of the requested concession i.e. essmn project and elaboration for the conductethilde

geological surveys. The land area covered by thed &ea for concession of exploitation can be iblipiand

private property. And, the exploitation of minerabources is done on the concerned land area ddiiyn¢he

main and the additional mining project for the @xgition of mineral resources.

The Article 26 of the Law on Mineral Resources witipes that the period of concession for explatatof
mineral sources is up to 30 years with possibleresion for another period until exhaustion of maheources,
because of which, the concession has been awdrdedot longer than 30 years.

In Article 27 which regulates the ways of grantic@ncessions it is foreseen that granting the caimedor
exploitation of mineral resources can be made enbtisis of open competition or at the request efésted
persons.

In Article 34 of this Law it is foreseen that cossmn for exploitation of geothermal water can taadferred
wholly or partly, by adopting decision of the gramtWithin the decision can be predicted transferights to

the concession in favor of the lenders as a meansiring their claim to the concessioner, busthigect of the
concession for exploitation should not be givenaridase. With the transfer of the concessionctimeessioner
acquires rights and responsibilities resulting fritwe permits and approvals from competent autlegriti

In addition to the Law of Mineral Resources it mrdseen that the exploitation of mineral resouraed
performing mining activities, can start when thaa@ssioner will obtain permit to exploit minerausces. This
permit is issued by the Minister of Economy anig ivalid in a time frame not longer than the peraddalidity
of the concession for exploitation.

Concessionaire for the exploitation of geothermalewis obliged to pay:
a) annual fee for using the land area allocatetdeaoncession for exploitation, and
b) compensation for the exploitation of mineralages.

The Government, on the proposal of the MinisteéEadnomy, adopts a schedule that sets the feesffimucting
detailed geological survey and exploration concessbn resources depending on the type, quantityjaality
of mineral resources.

The procedure for granting a right (concessiongxplore or exploit geothermal resources in the Répwf
Macedonia is organized in the form of a tender pdoce and is governed by the Act on ConcessionP&iRb
and Decision on commencing with the procedure fanting concessions for detailed geological survafys
mineral resources or Decision on commencing withghocedure for granting concessions for explaitatbf
mineral resources. The concession types, and thestand conditions are regulated by the Law on Kiihe
Resources and the Law on Waters.

For the use of water in geothermal exploitatiomaassion for water use must be obtained.
The Law on Water provides that the concession ftenwuse shall be implemented in the form of aipubhder
or as a formal request.

The tender procedure can be in the form of a putditinitiated with a formal proposal from the N&ter of
Economy. The proposal for granting the concessiastnemanate from the Ministry of Economy and the
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decision to commence the procedure and the decisigmant the concession (for exploration or explin)
must be passed by the Government of Macedonia.

In addition prior to conclusion of the Concessiagréement, the permit for water use must be

also obtained by the Ministry of Environment.

General analysis of economic viability and cost-effectiveness of geothermal projects in
relation to avoidance/reduction of CO, emissions (carbon footprint reduction)

In Macedonia the existing geothermal resource®fil@v-temperature nature, therefore they
are used mainly in balneology and heating of greasbs and some buildings. The
exploitation systems are old (more than 30-40 yearsvhen designed and realized no
attention was paid to the G@missions avoidance. Even today, this data isregularly
calculated and taken into consideration.

Sustainability issuesin afinancial context

In Macedonia there is no obligation to inject tlsedi geothermal water back to the reservair;
neither attention is paid to the long-term sustaiiits of the geothermal resource.

List of main legal actsand regulations

- The Energy Law (Official Gazette of Republic of Mdonia No.16/11, 136/11, 79/13) is the
central energy regulatory act.

- Strategy for the development of the energy seatothe Republic of Macedonia until 2030
(Official Gazette of Republic of Macedonia No.61)10According to the Strategy, the
participation of RES in total energy use in Maced@resented as a percentage will increase from
thirteen point eight per cent (13.8%) in the ye@02to twenty one per cent (21%) in the year
2020.

- Strategy for use of RES in the Republic of Macedamitil 2020 (Official Gazette of Republic of
Macedonia N0.125/10).

- The ordinance on the licenses for performance efggnactivities (Official Gazette of Republic of
Macedonia N0.143/11) regulates the licensing of EEeStricity production facilities.

- The ordinance on renewable energy sources (Offi@akette of Republic of Macedonia
N0.113/11 regulates: (i) facilities using RES fdeagricity production; (ii) the methodology for
calculation of the necessary percentage for miximggfossil and bio fuels for transport; (iii) the
assessment of wind energy potential and issuinthefapprovals for measuring wind energy
potential; (iv) the registry of RES-Electricity flities; (v) the terms and the conditions for iswyi
transferring and withdrawing the guarantees ofiorfgr the RES-Electricity; (vi) the terms and
conditions for recognition of the guarantees ofjiorissued aboard; and (vii) the registry of issued
guarantees of origin. The principal aims of the REE8inance are: (i) to increase the use of RES
in the country; (ii) to create substitutes for tiee of fossil fuels and decreasing of the amount of
imported energy in the long-term; (iii) to encowa@ntrepreneurship in the sector and
establishment of new jobs; (iv) to encourage nestrielogies; and (v) to ensure a sustainable
supply of electricity while protecting the enviroan.

- Ordinances on feed-in tariffs which do not inclugeneration of electricity from geothermal
energy.

- Electricity Market Rules (Official Gazette of Repiglof Macedonia No.57/12, 168/12) issued by
Energy Regulatory Commission of the Republic of btiania.

- The Energy Community Treaty, to which Macedonia eontracting party.

- The Statutes of IRENA (International Renewable BweAgency) have been signed by
Macedonia, it being one of 75 founding memberdisf institution.
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- The Law on Environment (Official Gazette of Repablif Macedonia No0.53/05, 81/05, 79/06,
101/06, 109/06, 24/07, 159/08, 83/09, 1/10, 4810R4/10, 51/11, 123/12) regulates the terms and
conditions and the procedures for issuing environtaigermits.

- Law on Construction (Official Gazette of Republi€ Macedonia No.130/09, 124/10, 18/11,
36/11, 49/11, 54/11, 13/12, 144/12) regulates #reng and conditions and the procedure for
issuing the building permit.

- Law on Water (Official Gazette of Republic of Macaith No.87/08, 6/09, 161/09, 83/10, 51/11,
44/12, 23/13) regulates the terms and conditiomequure for granting of the concession or
Public Private Partnership for use of water.

- Law on Concessions and Public Private Partnergbffic(al Gazette of Republic of Macedonia
No.6/12) regulates the general rules of the proeedor granting of concessions and Public
Private Partnerships.

- Law on Mineral Resources (Official Gazette of Rdjmubf Macedonia N0.136/12, 25/13)

- Decision on commencing with the procedure for draniconcessions for detailed geological
surveys of mineral resources

- Decision on commencing with the procedure for grantoncessions for exploitation of mineral
resources
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POLAND

Financial constraints

In this group missing are, among other: start-upsilies for new production plants, financial
subsidies in forms of feed-in-tariffs and cerdfies of origin (for heat); Financial measures dadit
for drilling and operation of geothermal wells: sabsidies for drilling, no geological risk guarante
fund.

Environmental constraints

Injection of spent geothermal water is not obligatand generally not required as a rule by the
legislation (geological&mining law, water law) bitiis considered and recommended on case by case
basis. In particular cases the operators havepty déipis technology, specially if water has highSD
content, since other environmental and water lagulations and requirements do not allow to
dispose high TDS water into surface water streamtjo the operators (specially in case of
geothermal heating plants) apply or tend to intoedinjection as a tool to maintain long term
sustainable production from the geothermal reservonecessary as a basis for safe and stable
development and management. However, in such isitudhe investment costs are significantly
higher and injection wells are sometimes desigmebdxilled not at the initial stage of the projecit

later (when the installation is already bringingngoincomes).

Land concessions, drilling per mits, licenses

Permit for drilling of geothermal wells and licender exploitation of geothermal waters are issued
by the Marshal of the Voivodeship (regional adntmaison level). Exploration permit — requires a
decision approving the geological works projectlifiy period depends on the complexity of the
project and work schedule). EIA is required wheitlidg is located in: the water intake protection
zones, protection areas of inland water reservitiesareas covered by forms of nature protectiéi. E
screening is also needed for drilling deeper tHa305m. Consent for the extraction of geothermal
waters is issued in the form of a license (conoegsior a period of up to 50 years. In the license
specified are: mine-field boundary and mining dpeandary as an area where operator can extract
geothermal water, so the range of the cone of dejme shouldn’t go beyond these boundaries. Also
the obtain a license for exploitation the waterpinees EIA decision. Application for a building pat
shall include: permit drilling and water discha(igsued by the competent Regional Head Office For
Water Management) and other construction pernsuéd by the Building Authority in the affected
area/ district/ province).

One shall specially point out these favorable ciowi for issuing the permits and licenses for
geothermal drillings put into force by new geolagi@nd mining law in 2012. It simplified some
procedures by, among others, introducing a singitem of licensing (for exploitation wells) and
transfer it to the competences of regional admiistn (before the licenses were obligatory both fo
exploration and exploitation wells and issued bg thinister of environment). Other provisions
facilitating geothermally-oriented activities indiet

- exemption from royalties for geothermal waterleiption,

- exemption from fees for the geological informatigsed for project purposes,

- reduction of fees for the use of geological infation in order to exploit geothermal water (ud%
of its value to 31/12/2020, then 5%),
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- cancellation of licenses for exploration and pexting of geothermal water — just geological works
project to be approved by the regional adminisira{no need to prove the funds to operate, nodieen
fee, no contract for mining operation /only thengpeduty for a decision/),

- shortening the exploitation license procedures Isygnificant reduction of the duties of coopenati
with other bodies while issuing the decision onaassion.

Polish system presents a good practice case howptimise the procedures related to drilling
geothermal wells.

Water rights

The permission of the Water Law in geothermal eixglion apply to discharging spent geothermal
waters into surface waters. Water permit is requii@ the discharge of used water to surface
watercourse. Such water has to meet the relevgoireznents in respect to temperature and physical-
chemical composition. These requirements are inted by the Regulation of the Minister of the
Environment (18 November 2014) for the placing spaimto the water or ground; and for substances
that are particularly harmful to the aquatic enniment (Journal of Laws from 2014, item 1800).

Each member of the European Union according toWager Framework Directive was obliged to
achieve the good status of water quality and edodbgstatus in separate surface water bodies.
Therefore, the quality of water discharged to st@feeceivers cannot affect the conditions of water
management in the catchment areas defined by theerWanagement Plans. These plans are
reviewed at the national level every six yearsadnordance with the criteria laid down in Art. 4 W/F
(Environmental Objectives of WFDRood status of water quality should be achieved®y5. In
appropriate cases, where the interest of socioenmndevelopment takes precedence, temporary
derogations to separate sections of the river hoeved. In these case good condition should be
achieved in the shortest possible time, in subs#gplanning periods (2021, 2027) or as soon as
possible after this year.

Sustainability issuesin afinancial context

Injection of spent geothermal water is not obligatand generally not required as a rule by the
legislation (geological&mining law, water law) bitiis considered and recommended on case by case
basis. In particular cases the operators havely déipis technology, specially if water has highSD
content, since other environmental and water lagulations and requirements do not allow to
dispose high TDS water into surface water streartjo the operators (specially in case of
geothermal heating plants) apply or tend to intoedinjection as a tool to maintain long term
sustainable production from the geothermal reservonecessary as a basis for safe and stable
development and management. However, in such isitudihe investment costs are significantly
higher and injection wells are sometimes desigmebdxilled not at the initial stage of the projecit

later (when the installation is already bringingngoincomes).

List of main legal actsand regulations

* Actof June 9, 2011, the Geological and Mining L@aurnal of Laws, No 163, item 981, as
amended).

* Law of 7 July 1994 Building Law (Journal of Laws2013, item 1409, as amended).

* Act of 13 April 2007 on the prevention of envirormhelamage and its repair (Journal of Laws of
2014 pos. 210).

* Actof 18 July 2001. Water Law (Journal of Laws 20item. 145).

* Act of 27 April 2001. The Environmental Protectioaw (Journal of Laws of 2013, pos. 1232).
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Act of 3 October 2008 on the provision of inforneaition the environment and its protection,
public participation in environmental protectiordeeanvironmental impact assessment (Journal of
Laws of 2008, No 199, item 1227, as amended).

Regulation of 6 February 2003 regarding occupatisafety and health during construction
works (Journal of Laws No. 47, item 401).

Regulation of the Minister of Environment dated J2dy 2006 on conditions to be met when
discharging sewage to waters or to the soil ansutnstances of particular adverse impact on the
water environment (Journal of Laws 2006, no. 1®mi984, as amended).

Regulation of the Minister of Labour and Sociali®pll997 on general provisions for safety and
hygiene at work (Journal of Laws 2003, No 169, itt80, as amended).

Regulation of the Minister of Environment 4 OctoBe02 on requirements to be met by inland
waters which provide habitats for fish living unaetural conditions (Journal of Laws of 2002,
No. 176, pos. 1455).

Regulation of the Minister of the Environment (18Mdmber 2014) for the placing sewage into
the water or ground; and for substances that ateparly harmful to the aquatic environment
(Journal of Laws from 2014, item 1800).
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SERBIA

Financial Limitations

There are no specific financial restrictions; oer ttontrary, Serbia offers rather favourable
conditions for investments. On the other handrethere no foreseen financial incentives
defined in the budget for investments in geotherhet plants (systems) or for thermal
energy facilities.

For the time being, the conditions for the conmertjeothermal power plants to the grid do
not exist, because the current tariff system fattediefine the method for determining the
production price for kWh.

In line with the Law on Energy and in order to iplent the Strategy on Using Renewable
Energy Sources (RES), the financial support mecnarias been defined based on financial
sources from: (1) the state budget, (2) donatispsnsorships, (3) loans and (4) state support
in accordance with the Law. No other incentivesfareseen by the Strategy on RES Use.

Environmental Restrictions

There are no limitations in view of the environme8imilarly to any other planned
investment (plant, equipment, infrastructure.it iy preceded by the preparation of the
environmental impact assessment in accordancethatapplicable Law on Environmental
Protection. There are no special stipulationgy@mthermal projects implemented recently
(regardless of the effective Law on Environmentait&ction), which foresee surface
geothermal installations.

Mandatory injection of used geothermal water feolgxist.

Land Concessions

If the land on which geothermal energy exploratod use activities have been foreseen is a
private property, there is no need to acquire cesioae for the use of the land. The procedure
implies the acquisition of permit for the plannetinaties, which should be compliant with

the category of the land (industrial, building,iagitural or other).

Land concessions are granted in cases when theslanstate, or municipal property in line
with the Law on Concessions and Public-Privaterfeaships and the Law on Building Land.

Geothermal Water Exploitation Rights

The procedure for acquiring the right (concesstorgxplore or exploit geothermal resources
in Serbia is organised as a tender procedure argidated by the Law on Concessions and
Public-Private Partnerships and the Decision amaiimg the procedure for granting
concession for detailed geological exploration aferal resources or granting concession for
the exploration of mineral resources. The typesamdlitions of concessions are set by the
Law on Mineral Resources and the Law on Water.

For using geothermal water under exploitation, gria@tation permit should be obtained
based on the Study on Reserves, which is revieweld & years.

The Law on Water foresees that the approval foudeeof geothermal waters is to be
awarded within a public tender or as a formal retjue
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The tender procedure may be in a form of publitindlated by the formal proposal of the
minister of economy. The proposal for awardinggbemit should come from the Ministry of
Economy based on the decision on initiating theg@dore and the decision on awarding con-
cesion for exploring (or exploiting) aims and i@ adopted by the Government of Serbia.
Prior to concluding a concession agreement, a geoid water exploitation permit should be
obtained from the ministry in charge of environnatiptrotection.

A geothermal project-related, general analysidefreturn of investments in connection with
the reduction of CO2 (carbon-dioxide) emission maisbeen made so far.

Geothermal assets in Serbia are mostly low-temperaines, thus they are generally used for
balneology, recreation, greenhouse and hothoussbeand heating of other buildings. The
age of the exploitation systems is over 30-40 ye®vben they were designed and installed,
no attention was paid to avoiding CO2 emissionchSiata are not calculated, nor considered
even today.

Sustainability Issuesin Financial Context
In Serbia, the injection of geothermal water teeresir is not mandatory and no attention is
paid to the long-term sustainability of geothermsdets either.

List of Key Legal Actsand Regulations
- Law on the Confirmation of the Kyoto Protocol kit the UN Framework Convention on
Climate
Change (RS Official Gazette no. 8848d 38/09)

- Law on Waters (RS Official Gazette no. 30/10 884L2)
- Law on Public Property (RS Official Gazette nd112
- Law on Public-Private Partnerships and ConcesgjBS$ Official Gazette no 88/11)
- Law on Energy (RS Official Gazette no. 57/11,180f correction, 93/12 and 124/12)
- Law on Efficient Energy Use (RS Official Gazetie 25/13)

Decision on confirming the Energy Developmena&igy of the Republic of Serbia by 2015
(RS Official Gazette no. 44/05)
- Regulation on the conditions of power supply 8cial Gazette no. 107/05)
- Law on Mining and Geological Explorations (RS iOHl Gazette no. 88/11)
- Protocol on defining annual programs on basidaggoal explorations in 2013 (RS Official
Gazette no. 29/13)
- Regulation on the method of paying fees for tbe of mineral resources and geothermal
assets for 2013 (RS Official Gazette no. 118/12)
- Protocol on the content of geological explonajgwojects and studies on geological
exploration results (RS Official Gazette no. 5)/96
- Protocol on the classification and grading odemground water reserves and of keeping
records on them (RS Official Gazette no. 34/79)
- Protocol on the content of mining projects (RSictdl Gazette no. 27/97)
- Protocol on the conditions and criteria for gasig the execution of geological exploration
works and allocating sources for the executioruchsavorks (RS Official Gazette no. 51/96)
- Protocol on the content of the feasibility stwdim the exploitation of mineral resources
localities (RS Official Gazette no. 108/06)
- Law on Planning and Building (RS Official Gazette 72/09, 81/09 — correction, 64/10 —
Decision of the Constitutional Court, 24/11, 121V#2/13)
- Protocol on the contents of information aboutlt@ation and on the contents of location
permit (RS Official Gazette no. 3/10)
- Protocol on the content and volume of preliminanyks, preliminary ROl and ROI ( RS
Official Gazette no. 1/12)
- Law on Environmental Protection (RS Official @& no. 135/04 and 36/09)
- Law on Environmental Impact Assessment (RS Cifi@azette no. 135/04 and 36/09)
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SLOVAKIA

Financial constraints

There is no financial support/ subsidy scheme fwestments in small-scale heat pumps (and/or
shallow geothermal systems) used in householdsil{fdrouses). Similarly, the heat produced in the
geothermal heating plant connected to the gridbisapported.

On the other hand, the main instrument to supp&$+E (incl. geothermal energy) in Slovakia is a
feed-in tariff scheme, establish through the Act. NB®9/2009 Coll. on promotion of RES.
Responsibility for the implementation of the schdias with the Ministry of Economy of SR (MoE),
as well as the Regulatory Office for Network Indiest (RONI) and Slovak electricity transmission
system. The Act and its amendments help with thekemantegration for RES. It sets a mandatory
purchase of electricity produced from RES, un# gpecified fix output, for different types of RES.

Tariff level for geothermal electricity plants:
4. in operation before 1.1.2010 and during the yeat020195,84 €/MWh x coefficient
(depending on the year of construction)
5. in operation from 1.1.2011 to 31.12.2011: 195,84\&h
6. in operation after 1.1.2012: 190,51 €/MWh
(Decree of the RONI No. 184/2012 from 22nd of JR@&2)

Investment subsidies from EU Structural Funds (200%3) for implementation of projects focused
on RES utilization. Support to the projects in thiedd comes from two Operational Programmes —
Competitiveness and Economic Growth and Environm@fithin this programme there has been
supported mainly: CHP installations, PV, small-edafdropower plant$ieat pumps.

Beneficiaries: self-governing regions, municipabti state and public administration, private
companies

Environmental fund (established under the authooityMinistry of Environment of the Slovak
Republic) is composed of financial sources comimggnf environmental penalties and supplements
collected in the economy. At the moment the fundgupporting only non profit projects meeting
social needs through the following activities:

Alla, A/lb: Heat and hot water preparation throlagh CO, emission and RES utilisation

A/lc: Heat and hot water preparation and elecyrigéneration through RES utilisation for naturalgoas

It is expected investment support from Structuraids in new programming period (2014-2020).
Environmental constraints (incl. Water rights)
Requirements related to geothermal water explaitati

Discharging geothermal water into surface watersiogact water quality by changing the acidity
(pH) of the water, adding high levels of chemicahtaminants (like arsenic), and increasing river
temperatures.
Requirements related to geothermal water exploitadre laid down in the Act No. 364/2004 Coll. on
water (Water act). Under this act, the competerthaity shall issue a permit for the use of
geothermal water (there are specified conditioeglirements for discharging geothermal water to the
recipient; emission limits — maximum allowable centrations of substances in the discharged water).
Pollution standard, i.e. values after mixing diggleal water with surface water, is laid down in the
Government decision No. 269/2010. It also incluttheslimits for water temperature:

- temperature after mixing the water should not ed@8°C

- for recipients intended for fish farming, these pemature should not exceed 28°C
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Aproval/ Permitting process (incl. Land concessions, Building per mits)
The process is under the authority of the Ministiryhe Environment of SR/ MoEnv. SR:

11. Exploration/ exploitation permit — includes obtaigiconcession/ permit for use of the area of
interest; (permission is given for 3 years, theis possible to apply for an extension). Report
on the use must be submitted to the MoEnv SR eaeln ginformation on the ongoing
exploration and/or drilling).

12. EIA is required - the assessor is appointed byMb&nv SR, but the applicant has to pay for
assessment (this process also includes a publitingee the respective municipality; the
intention of the project must be presented to tiigip).

13. Relevant river basin determines the conditiongtierdischarge of geothermal water into the
recipient (temperature of discharged water andmiseralization) in accordance with the
Water Act and Government regulation/ (see aboveir&mmental constraints).

14. Approval of project realization by all institutionthat are affected by construction:
distribution system operators (gas/ electricity/tewn land owners, the competent national
authorities (Regional Office for Environment, efcand to determine the conditions for the
project realization.

15. Application for a building permit shall include: it drilling and water discharge (issued by
the competent Regional Office for Environment) atifter construction permit (issued by the
Building Authority in the affected area/ municigg)i

16. Procedure for selection of supplier (one for athvdties/ construction works) or suppliers (to
supply technology, drilling, other construction k®yetc.)

17. Conclusion of the contract.

18. After completion of drilling, the Final report isilsmitted for approval to the MoEnv SR (must
be signed by the minister) - here are intendeditiond of operation and after two years is
revalued

19. Inspection

20. Commissioning/ putting in operation (permit is isdby the Regional Office for Environment
and Building Authority), here are intended opemttonditions

Reduction of CO, emissions
In Slovakia, the impact of geothermal projects omi@nment manifests itself mainly in reduction of
emissions from burning solid fuels and natural\ghich was the main objective of these projects.
The first company in Slovakia using geothermal gndor district heating by central heating supply
was Galantaterm s.r.o. established in 1995. The exggessive results were achieved after starting u
the operation of Galantaterm in 1997. From thatetithe quantity ofemissions from gas is
influenced by various objective factors and by destof production in consequence of which
the quantity of monitored emissions of £NOx, SQ and dust moderately increases or
decreases.
Emissions derive from two sources, from geothermal water and natural gas:

* In the year 2011 CO2 emission from geothermal waitéhe wells FGG-2 and FGG-3

amountedo 8.35 t/y.

= The total of CO2 emissions from gas in the yearl204&s 388.48 tly.

= The total of CO2 emissions from geothermal water and from gas was 396.83 t/y.
The main source of CO2 emissions in Galantatermatiaral gas. But the emission of CO2
would be much higher if geothermal water was n@dug he main benefit of this project is
the considerable reduction of emissions which is awerage above 4000 - 5000 tly
(Environmental_Report_2011 EN.pdf).
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Sustainability issuesin afinancial context

There is no obligation on geothermal fluids injentin Slovakia. When the geothermal systems was
designed and realized no attention was paid to-terg sustainability of the geothermal resource.
Used geothermal water is discharged into surfadera/a

Based on the several analyzes, injection withawrfcial support (e.g. from state budget, Structural
Funds of EU, etc.) is unprofitable.

A good example of sustainable utilization of geot# resources in Galanta, Slovakia could be
improvement measures realized within the GEOCOMeptde.g. retrofitting of buildings, injection
borehole research, etc.). Refurbished buildingsi hess geothermal energy, which can be used for
longer DHW production and for the other main pdrthe CONCERTO area. In any case, realization
of these measures would be unprofitable withouwtrfaial support (co-financing).

List of main legal acts/ regulations and strategic documents

= Act No. 364/2004 Coll. on water (Water act) - requients related to geothermal water
exploitation

= Government decision No. 269/2010 - incl. pollutistandard, i.e. values after mixing
discharged water with surface water, etc.

= Act No. 17/1992 Coll. on environment - regulates tdérms and conditions and the procedures
for issuing environmental permits.

= Act No. 24/2006 Coll. Assessment of environmentgact - EIA

= Act No. 525/2003 Coll. the state administratioriled environment

= Decree of the RONI No. 184/2012 from 22nd of JuB&22- tariff level for different types of
RES

= Act No. 50/1976 Coll. on construction - regulates terms and conditions and the procedure
for issuing the building permit.

= Act No. 309/2009 Coll. on promotion of RES - thist @nd its amendments help with the
market integration for RES. It sets a mandatorycipase of electricity produced from RES,
until the specified fix output, for different types RES.

= Energy Policy of SR (2006) — use of RES

= Strategy of higher utilization of RES in Slovak0(Q7)

= NREAP (2010) - mandatory national target for thevak Republic
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