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SUMMARY

The National Energy Efficiency Programme for the 2008-2016 Period has been drawn up and adopted in accordance
with the European Directive 2006/32/EC on energy end-use efficiency and energy services (ESD). It lays down the
energy savings objectives and forms a basis for drawing up triennial national plans on energy efficiency for three
triennial periods up to 2016. Each action plan analyses the effects and, if necessary, revises current measures and
establishes new sectoral measures in order to ensure that the objectives are met in 2016. This document meets the
requirement referred to in Article 24 of the EED and partially meets the requirements on reporting referred to in
Directive 2010/31/EU on the energy performance of buildings (EPBD Il). As such, this 3rd NEEAP presents a
comprehensive strategy for improving energy efficiency in Croatia.

The Third National Energy Efficiency Action Plan for the 2014- 2016 Period has been drawn up in accordance with the
template laid down by the European Commission, with which all EU Member States must comply. This document
includes the report on the status evaluation of energy efficiency policy implementation (Appendix A), specifies the
achieved energy savings in the previous triennial period (Chapter 2), and offers guidelines for the following period
with a detailed description of the planned measures (Chapter 3 ). The comparison of measures from the 2nd and the
3rd NEEAP can be found in Table 2-13. The action plan shall be forwarded to the European Commission which
examines the action plans of all Member States, including Croatia, and analyses the achievement of objectives at EU
level.

The adoption of this action plan is the furtherance of the continuous performance of the activities and measures laid
down in the National Energy Efficiency Programme for the Period 2008-2016 and, in compliance with evaluations, in
the event of an increase in the risk concerning the achievement of the planned objectives, the current measures shall
be revised and new sectoral measures shall be laid down in order to ensure the objectives are met in 2016. The most
important change in the 3rd NEEAP is the introduction of energy efficiency obligations in accordance with the
requirements of Article 7 of the EED. Croatia has chosen to apply a combined approach which includes alternative
policy measures and obligatory savings. The obligation schemes will be defined in rules based on the new Energy
Efficiency Act which has not been adopted at the time of writing of this document. The national target for energy
savings pursuant to Article 7 of the EED for the period from 1 January 2014 to 31 December 2020 is 1.938 PJ per year,
or 54.250 PJ in total, 32.094 PJ of which is planned to be achieved through 9 alternative policy measures. Compliance
with the obligations referred to in Article 7 is explained in Chapter 3.1.1.

The 1st NEEAP set the national indicative savings target for 2016 to 19.77 PJ. The first intermediate target was set for
2010 and it amounted to 6.59 PJ. The analysis conducted during the 2nd NEEAP established that the target was nearly
reached because the 2010 savings amounted to 6.43 PJ. Energy savings targets are defined in accordance with the
methodology laid down in Directive 2006/32/EC on energy end-use efficiency and energy services (ESD), and they
correspond to the absolute amount of 9 %, or 10 % of final energy consumption, defined as average energy
consumption in the period 2001 - 2005. Pursuant to the ESD, the achievement of objectives is monitored with
calculations of achieved savings in comparison to 2007. On the other hand, the 3rd NEEAP, pursuant to the
requirements of Directive 2012/27/EU on energy efficiency (EED), also presents the objective expressed as the
absolute amount of final energy consumption in 2020. The aforementioned objective pertains to the revised
projections for final energy consumption which take 2010 values as baseline. In view of the energy consumption
realised in 2012, and the trend which will quite probably continue in 2013, it will be necessary to draw up new
projections for final energy consumption and redefine the objectives expressed as the absolute amount of energy
consumption in 2020.

Although the national indicative savings target of 19.77 PJ was set in the 2nd NEEAP and was not changed in the 3rd
NEEAP, the target must be amended by the submission date of the following NEEAP report, i.e. by April 2015. By
applying the top-down method, the achieved savings in 2012 are at 61 % of the 2016 target, and the target can be
expected to be achieved in 2016. In comparison to 2010, savings have increased in every sector, of which industry and



transport have had the highest increase. However, the analysis of the implementation of each individual measure
defined in the 1st and 2nd NEEAP shows that many positive results were achieved due to unforeseen activities, or
accidental/one-time positive results, and not due to a systematic implementation of measures. This demonstrates the
need for substantial improvements in communication and in the systematic implementation of measures.

For that purpose, the 3rd NEEAP features a system for monitoring, measuring and verifying savings which will not only
contribute to the comprehensive and exact monitoring of achieved savings (Measure H.9), but also encourage all
stakeholders to implement measures. In addition to making this system operational, the further continuous
monitoring of measure implementation definitely needs work, and the work on achieving objectives should be
considered as a continuous task of the competent institutions, and not just a disposable piece of writing to be
adopted every three years.

Croatia has planned measures with which it is steadily advancing towards reaching the set objectives. However, better
cooperation among the competent institutions and systematic monitoring and revisions of the energy efficiency policy
are necessary.

What follows is an overview of all the measures of the 3rd NEEAP:



Monitorin Total expected Expected Expected
itori
No. Title of the measure Executive body bodies E Sector Fil ing EPEEF | Fi ing OTHERS | fi ing by the |energy savings in| energy savings in
i
end of 2016 2016 (TJ) 2020 (TJ)
Energy audits and energy management in large .
H.1 . ME CEl Service 1200 000.00 1200 000.00
companies
Distributors,
Introduction of the individual metering system of heat suppliers, Household,
H.2 R L ME X 225000 000.00 225000 000.00 1220 1220
energy consumption ‘I know how much | consume’ building service
managers
_— Household,
. - . . Distributors, X
H.5 |Informative billing (Energy diagnosis) ) ME, HERA service,
suppliers .
industry
H.6 |Info campaigns CEl ME and EPEEF  |All sectors 30 000.00 15 000.00 45 000.00
H.7 |Energy efficiency education and training MCPP and MSES [MSES All sectors 100 000.00 100 000.00
Household,
H.8 |Promotion of energy services CEI APN, ME, MCPP |service, 600 000.00 380 000.00 980 000.00
industry
Establishing an integrated information system for
H.9 L - . . CEl ME All sectors 6900 000.00 2100 000.00 9 000 000.00
monitoring energy efficiency implementation
Household,
B.1 [Building regulations and implementation MCPP CEl service, 505 505
industry
Household,
B.2 |Increasing the number of nearly zero energy buildings MCPP CEl service,
industry
MCPP, building
managers,
L . . . . L MCPP, MENP
B.3 |Fostering integral renovation of multifamily housing distributors and and CEI Household 664 500 000.00 664 500 000.00 730 2190

suppliers of
thermal energy




q

q

Total exp d

Monitorin, i
No. Title of the measure Executive body bodies E Sector Fi ing EPEEF | Fi ing OTHERS | fi ing by the |energy savings in| energy savings in
end of 2016 2016 (TJ) 2020 (TJ)
EPEEF
Programme of energy renovation of commercial implementation,| MCPP, MENP, )
B.4 ) . [ Service 1784 000 000.00 | 1784000000.00 | 985 2298
non-residential buildings 2014-2020 MCPP ME and MT
programme
Energy labelling of household appliances and energy ME and EPEEF
B.5 CEl Household 4000 000.00 6000 000.00 2 2
standards (EIHP)
Programme of energy renovation of family homes 2014 - MCPP, MENP
B.6 EPEEF Household 213 000 000.00 409 500 000.00 622 500 000.00 605.4 1412.6
2020 PERIOD and CEl
Programme of energy renovation of public sector MCPP, APN, MCPP, MENP )
P.1 e Service 165 500 000.00 234500 000.00 400 000 000.00 226.8 226.8
buildings 20142015 EPEEF and CEl
Programme of energy renovation of public sector MCPP, APN, MCPP, MENP .
P.2 IS Service 2000 000.00 725000 000.00 727 000 000.00 143.64 718.2
buildings 20162020 EPEEF and CEl
Connecting ISGE with the metering and charging systems .
P.3 . . APN, CEI MCPP Service 1550 000.00 1550 000.00 400 0
of energy commodity and water suppliers
. o ME, MENP and .
P.4 ‘Energy Efficient Public Lighting’ Programme EPEEF CEl Service 60 000 000.00 240000 000.00 300 000 000.00 360 540
MENP, ME,
. Central .
P.5 ‘Green’ public procurement CEl, MENP Service
Procurement
Office
] . EPEEF (EIHP),
1.1 Industrial Energy Efficiency Network (IEEN) ME Industry
HGK, CEI
1.2 High-efficiency cogeneration in industry ME ME Industry 165 525
1.3 Introduction of efficient electric motor drives EPEEF ME Industry 630 760
1.4 Energy audits of small and medium-sized enterprises EPEEF HGK, MA Industry 6 000 000.00 260 000.00 6 260 000.00




Total d

Monitorin
No. Title of the measure Executive body bodies E Sector Fi ing EPEEF | Fi ing OTHERS | fi ing by the |energy savings in| energy savings in
i
end of 2016 2016 (T)) 2020 (T))
T1 Eco-driving training EPEEF, HAK CEl, MENP Transport 8192 500.00 8192 500.00 16 385 166.00 59 0
T2 Intermodal freight transport MMATI CEl Transport
Establishing a new payment system for the special
T3 - ) MENP, EPEEF CEI, MENP Transport
environmental charge for motor vehicles
] ] CEl, MMATI,
T.4 Promotion of integrated transport MMATI, LRSGU MENP Transport 50 220
T.5 Speed limits MI, DZM MI, MMATI Transport 10 000 000.00 400 000.00 10 400 000.00 697 1327
: . ’ - ) CEl, MMATI,
T.6 Financial incentives for energy efficient vehicles MMATI, MF MENP Transport 27 000 000.00 27 000 000.00 170 397
ME, MENP,
) ) . MMATI, MENP,
T.7 Developing an alternative fuel infrastructure MMATI, HERA, Transport
ME, EPEEF
LRSGU
. CEl, MMATI,
T.8 Intelligent transport management LRSGU MENP Transport 156 1082
Introduction of a special motor vehicle tax based on CO2 ME, MF,
T9 o MENP, CVH Transport 132 310
emissions MMATI, MI
Programme for cooling energy accumulation in building CEl, MCPP, ME, )
HC.1 . APN, FSB Service 14 500 000.00 385 000.00 14 885 000.00 180 180
construction MENP
N N . P Service,
HC.2 | Energy audits of heating and air-conditioning systems MCPP, ME MCPP industry
HEP-
. - . . Proizvodnja
Improving efficiency by reducing the energy consumption doo
of hydroelectric power plants (HPP), thermal power U )
E1 N Hydroelectric Industry 146 569 887.00 146 569 887.00 111 111
plants (TPP), and combined heat and power plants
. and thermal
(CHPP) within the HEP Group
power plant

sectors




Monitorin Total expected Expected Expected
itori
No. Title of the measure Executive body bodies g Sector Fil ing EPEEF | Fi ing OTHERS | fil ing by the |energy savings in | energy savings in
i
end of 2016 2016 (TJ) 2020 (TJ)
HEP-
Proizvodnja
| ing effici b italising the existil d.o.o.
E.2 mproVIngé iclency by revi a' ISI,ng © existing 00 . HEP d.d. and CEIf Industry 1276 070 000.00 | 1276 070000.00 | 590 590
hydroelectric power plants within the HEP Group Hydroelectric
power plant
sector
Improving energy efficiency in oil research and
E3 proving energy v INA d.d. CEl, ME Industry 380 380
production
E.4 Improving energy efficiency in oil refining INA d.d. CEl, ME Industry 1500 1500
] HEP-
Replacements and reconstructions of the hot water and .
E.5 toplinarstvo CEl Industry 89 671 000.00 89 671 000.00 61 78
steam network
d.o.o.
Replacement of submarine cable sections and
E.6 HOPS CEl, HERA Industry 120 000 000.00 120 000 000.00 17.64 25.56
replacement of energy transformers
E.7 Reducing losses in the electric power distribution grid HEP ODS CEl, ME, HERA Industry 200 000.00 200 000.00 78.9 64.8
Total 1179326 413.00 | 5259797 138.00 | 6449316 053.00 | 10.16 16.66




1

INTRODUCTION

The NEEAP is a comprehensive implementing document of the energy efficiency policy for the triennial period it
covers (2014-2016), and it also contains a report with a detailed overview of activities implemented in the
previous triennial period (implementation period of the 2nd NEEAP) with the evaluation of the achieved energy
savings in comparison to the objectives set in the Second National Energy Efficiency Action Plan of the Republic
of Croatia until the end of 2013.

The content of this document complies with the EC Guidance for National Energy Efficiency Action Plans of
22 May 2013 and is therefore somewhat different than the Second National Energy Efficiency Action Plan. For
easier navigation, Table 2.13 in Chapter 3 presents an overview of all measures and references to measures of
the 2nd NEEAP. This document contains everything that is prescribed by the ESD (2006/32/EC), EPBD recast
(2010/31/EU) and EED (2012/27/EU) directives.

The second chapter of the document presents the data on the national targets and achieved savings since the
2nd NEEAP. The national target for 2020 has remained the same, but the target projections have been revised,
which has consequently changed the savings expressed in PJ.

The third chapter lists all the final and primary consumption measures with which a portion of the set target is to
be achieved, and it also presents and describes all the alternative measures with which the obligations referred
to in Article 7 of the EED will be met, as well as the calculation in accordance with Article 7. The other measures
and sub-chapters within Chapter 3 contain calculations in accordance with Article 3. Although the EC Guidance
provides for a separate chapter on financing and savings for each sub-group of measures referred to in Chapter
3, in this document each individual measure has a detailed description of the financing sources and the savings
projections, and such pieces of information are only summarised and specified in general terms in the dedicated
chapters entitled ‘Financing of Measures’ and ‘Savings Resulting from Measures’.

Appendix A is the annual report for 2014 which covers the activities implemented in the previous triennial
period, in accordance with the requirements of the EE Directive. Although the report is required to contain an
overview of the measures implemented and savings achieved in 2013, it summarises the activities carried out
and savings achieved during the previous three years, i.e. 2011, 2012 and 2013.

The methodology used to calculate the savings and the savings projections is based on the Rules on the
methodology for monitoring, measuring and verifying energy savings in final consumption, adopted by the
Minister of Economy in July 2012 pursuant to Article 7(3) of the Act on Efficient Energy Use in Final Consumption
(Narodne novine (NN; Official Gazette of the Republic of Croatia) Nos 152/08 and 55/12). The methodology was
developed in accordance with the international EMEEES guidelines and the international IPMVP protocol. The
annual report ‘Energy in Croatia’ published by the Ministry of Economy was used for statistical data, and the
energy balance for 2012 was made in accordance with the EUROSTAT method.

The instructions referred to in Annexes IV and XIV to the EE Directive were used for the calculations referred to
in Article 7 of the EE Directive. Both the bottom-up and top-down calculations were used, but only the top-down
calculation was taken into account for the official data because the bottom-up calculation covers only a smaller
portion of the savings. One of the key measures of the 3rd NEEAP is ‘Establishing an integrated information
system for monitoring energy efficiency implementation’ which will ensure clear, independent and detailed
monitoring of the implementation of all measures and achieved results specified in the 3rd NEEAP, and which
is described in Chapter 3.1.7. This system is crucial for establishing, in a timely manner, whether the designed
plans are really being implemented, and what precisely must be improved in order to achieve the planned
energy efficiency objectives by 2020.

A new methodology is being designed, based on the Rules currently in force, but it will be improved in
accordance with EED requirements and EC recommendations and will differentiate the savings calculation
pursuant to the requirements of Article 7 from the savings calculations of all the other measures. The
calculations of specific measures were made in accordance with this methodology, but much attention was paid
to meet EED requirements, especially those referred to in Annexes V and XIV of the EED. The table of heating



values — taken from the annual report ‘Energy in Croatia 2012’ published by the Ministry of Economy — as well
as the description of eligible measures and other requirements in accordance with which savings were calculated
are shown in Appendix D.

Statistical Indicators

The last year for which, at the time of writing of this document, there are national data is 2012. According to the
annual energy audit’, it is evident that the total energy consumption in Croatia in 2012 was 4.7 % lower than the
previous year, which is a continuation of the trend of reducing primary energy consumption. Overall energy
consumption was reduced by 12.6 % in comparison to 2007. Simultaneously, the gross domestic product
dropped 2 % compared to the previous year, which resulted in the reduction of energy intensity of overall
energy consumption by 2.8 %. In comparison to the average energy intensity in the European Union (EU 27), the
energy intensity in Croatia was 6.9 % higher.

The total primary energy production in 2012 was 5.6 % lower compared to the previous year. Natural gas
production was reduced by 18.6 %, crude oil by 9.7 %, and the production of other forms of primary energy
increased. The hydrologic conditions in 2012 were favourable, so the energy produced from utilised water
potential was increased by 6.7 %, the production of heat energy from heat pumps by 2.1 %, and the production
of wood fuel and other solid biomass by 9.1 %. The highest increase in production was achieved for other
renewable sources (wind power, solar power, biogas, liquid biofuels and geothermal energy) and it amounted to
90.7 %. In 2012, energy self-supply amounted to 48.3 %, which is 0.6 % lower than the previous year and 1.5 %
higher than in 2007.

In the structure of total energy consumption, the energy conversion losses increased by 3.1 %, while all other
energy needs decreased. The energy consumption of power plants was reduced by 17.1 % and the energy
transport and distribution losses by 1.4 %.

In 2012, final energy consumption was reduced by 4.5 % compared to 2011, and 8.5 % compared to 2007. In
2012, non-energy consumption was reduced by 10.5 % compared to the previous year. A reduction of energy
consumption was achieved in all final consumption sectors. Compared to the energy consumption in 2011,
industrial energy consumption in 2012 was substantially reduced — by 11.5 %. Energy consumption was also
reduced in transport (by 1.6 %) and in general consumption sectors (by 3.8 %). The share of renewable sources in
overall energy consumption in 2012 was 12.5 %, if the EUROSTAT method is applied for the calculations.

The efficiency of energy consumption in Croatia continued to improve in 2012 in comparison to the previous
period. Energy efficiency, expressed with the energy efficiency progress index, increased by 0.3 index points for
all end-use energy consumers monitored as a whole. The aforementioned index increased by 0.1 index points in
transport, while the positive trend of its decrease continued with an 1.2 index point decrease in industry, and 0.4
index point decrease in households. The analysis of achieved energy savings due to improved energy efficiency
presented in this Action Plan has shown that Croatia is making progress in achieving its objectives by 2016, in
comparison to 2007. The 3" NEEAP presents further measures to ensure that such progress continues and that
the 2016 and 2020 objectives are achieved.

! Ministry of Economy, Energy in Croatia 2012



More than 180 different institutions, companies or public bodies were contacted in the process of drawing up this
document:

¢ All counties: 21

e Almost all cities: 116 (of 127 cities in total)

e Ministry of Economy

e Ministry of Construction and Physical Planning

e Ministry of Environmental and Nature Protection

e Ministry of Maritime Affairs, Transport and Infrastructure

e Ministry of Tourism

e Ministry of the Interior

e Ministry of Entrepreneurship and Crafts

e Ministry of Finance

e Ministry of Foreign and European Affairs

e  EPEEF - Environmental Protection and Energy Efficiency Fund

e HERA - Croatian Energy Regulatory Agency

e APN —Agency for Transactions and Mediation in Immovable Properties

e  Central Procurement Office of the Government of the Republic of Croatia

e EIHP - Energy Institute Hrvoje Pozar

e EKONERG — Energy and Environmental Protection Institute

e ENERGO d.o.o. Rijeka — limited liability company for the production and distribution of heat energy and gas
e  FER —Faculty of Electrical Engineering and Computing, University of Zagreb
e  FSB - Faculty of Mechanical Engineering and Naval Architecture, University of Zagreb
e  Faculty of Architecture, University of Zagreb

e UNDP Croatia

e Smart Grids Association

e DOOR —Society for Sustainable Development Design

e Union of Autonomous Trade Unions of Croatia

¢ IMO —Institute for International Relations

e HRPSOR — Croatian Business Council for Sustainable Development

e  HEP-Proizvodnja d.o.o. — limited liability company for the production of electricity and heat energy
e  HOPS - Croatian Transmission System Operator Ltd.

e  HEP Operator distribucijskog sustava d.o.o. — Distribution System Operator Ltd.
e HEP Toplinarstvo — limited liability company for heat energy

e  HEP ESCO —Energy Service Company

¢ INA - Industrija nafte (Oil Industry)

e JANAF — Jadranski naftovod (Adriatic Qil Pipeline)

e PLINACRO

e Regional energy agencies: IRENA, MENEA, REA Kvarner, REA North, REGEA
e HUB - Croatian Banking Association

e  ZABA - Zagrebacka banka

e  PBZ- Privredna banka Zagreb

e  HBOR - Croatian Bank for Reconstruction and Development

e  HGK - Croatian Chamber of Economy

e  EBRD - European Bank for Reconstruction and Development

e HUP - Croatian Employers’ Association

¢ HOK - Croatian Chamber of Trades and Crafts



2

2.1

Overview of National Objectives and Achieved Savings

Overview of the National Energy Efficiency Objectives by 2020

National Indicative Energy Savings Targets

The national objective of increasing energy efficiency, as defined in the Energy Strategy, will result in a 19.77 PJ
reduction of final energy consumption in 2016 and a 22.76 PJ reduction in 2020. The aforementioned national
indicative energy savings targets have been set in accordance with the requirements of Directive 2006/32/EC on
energy end-use efficiency and energy services (ESD), and they correspond to the absolute amount of 9 %, or 10 %
of final energy consumption, defined as average energy consumption in the period 2001 - 2005.

Projection of Final Energy Consumption

The Energy Strategy presents projections of final and gross final energy consumption by 2020, with a 2030
outlook, for the basic scenario and the additional energy efficiency scenario (sustainable scenario). The
aforementioned Strategy is based on the presumption of stable economic growth of the gross domestic product
of 5 % per year, as a logical segue of the trend at the time (2006, 2007 and 2008).

In the additional energy efficiency scenario, energy efficiency measures are defined in accordance with the ESD
in order to achieve the energy savings objective. Table 2—1 shows the projections of final energy consumption for
the basic and the sustainable scenario, derived from the projections of the Energy Strategy of the Republic of
Croatia.

Table 2-1: Increase of final energy consumption

Final energy consumption
i 2006 2010 2015 2020
Basic scenario 267.89 306.53 362.76 409.60
Sustainable scenario 267.89 299.84 345.17 386.85

Due to the economic and financial crisis, there was a drop of the gross domestic product (GDP). Instead of the
projected GDP rise of 21.5 % in the 2009-2012 period, a negative rate of -9.0 % was achieved, which is a 30.5 %
difference. The decrease of industrial production and the overall standard of living also reduced the need for
energy. The scenarios featured in the Energy Strategy therefore had to be corrected and adjusted to the resulting
situation and plans.

The projections of the Economic Programme of the Government of the Republic of Croatia (April 2013) estimate
GDP growth rates of: 0.7 % for 2013, 2.4 % for 2014, and 3.5 % for the 2015-2016 period. There are no official
projections for the 2017-2020 period. The annual rate postulated in this document is 4 %. If we presume the
elasticity of the increase of final energy consumption and the GDP amounting to 0.61 for the 2010-2015 period
and 0.46 for the 2016—2020 period, we can arrive at an 1.8 % increase rate of final energy consumption.

Table 2-2 shows the projections of final energy consumption for the basic and the sustainable scenario, derived
from the projections of the Energy Strategy of the Republic of Croatia, and their corrections due to the effects of
the economic and financial crisis, as well as GDP growth projections.



Table 2-2: Amended final energy consumption projections

PJ Final energy consumption
2006 2010 2015 2020
Basic scenario 267.89 265.78 281.21 308.75
Sustainable scenario 267.89 265.85 268.11 293.04

A comparison of final energy consumption projections and the Energy Strategy (basic projection from 2006)
and the amended projections (basic projection from 2010) is shown in Figure 2—1.
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Figure 2—-1: Final energy consumption
Figure text:
Temeljni scenarij neposredne potro$nje = Basic scenario of final consumption
Odrzivi scenarij neposredne potrosnje = Sustainable scenario of final consumption
Strategija = Strategy
novelacija = amendment
Ostvarena potrosnja energije = Achieved energy consumption

Indicative national target for increasing energy efficiency pursuant to Article 3 of Directive 2012/27/EU

Indicative national targets for increasing energy efficiency have been defined in accordance with the
amended final energy consumption projections.

The indicative national energy efficiency target expressed as the absolute amount of final energy
consumption in 2020 is 293.04 PJ (7.00 Mtoe).

The corresponding target expressed as the absolute amount of primary energy in 2020 is 466.69 PJ (11.15 Mtoe).



The estimate of primary energy consumption and energy consumption per final consumption sectors in 2020 is
shown in Table 2-3.

Table 2-3: Estimate of energy consumption and production in 2020

Estimate of energy consumption in 2020 Unit
Total primary energy consumption 466.69 PJ
Fuel consumption in condensing power plants 62.96 PJ
Electricity production in condensing power plants 31.14 PJ
Fuel consumption in cogeneration 9.91 PJ
Electricity and heat production from cogeneration 6.18 PJ
Transmission and distribution losses 6.88 PJ
Total final energy consumption 293.04 PJ
Final energy consumption — Industry 53.63 PJ
Final energy consumption — Transport 99.46 PJ
Final energy consumption — Households 80.44 PJ
Final energy consumption — Services 38.51 PJ
Final energy consumption — Construction 10.49 PJ
Final energy consumption — Agriculture 10.51 PJ

2.2

2.3

Additional Energy Efficiency Objectives

Following the proposal of the Republic of Croatia, the European Commission extended the submission deadline
for these data for the Republic of Croatia by July 2014.

The ‘Plan for Increasing the Number of Nearly Zero Energy Single-Family Homes by 2020" has been drawn up at
the time of writing and it is contained in Appendix C. The documents for other types of buildings are being
drawn up and will be submitted at a later date.

Overview of Primary Energy Savings

Overview of Primary Energy Savings

No methodology has been prescribed for estimating savings in primary energy consumption that result from
the application of energy efficiency measures. The description of the methodology used in this NEEAP and the
detailed calculation of energy savings that result from the application of measures for increasing energy
efficiency in energy transformation, transmission and distribution is shown in Annex A.4.

Savings were studied in comparison to 2007. Estimated primary energy savings in 2016 and 2020 that result
from the application of measures for increasing the efficiency of energy transformation, transmission and
distribution are shown in Chapter 3.7. Table 24 shows an overview of the achieved and expected primary
energy savings.



Table 2-4. Achieved and estimated primary energy savings

2010 - 2012 - 2016 - 2020 -

Pifyear achieved achieved estimate estimate
Savings due to measures for increasing the 2.14 6.48 8.46 9.34
efficiency of energy transformation,
transmission and distribution in comparison to
2007
Savings in primary energy consumption due to 7.80 15.92 33.91 49.29
higher efficiency in final consumption
Total primary energy savings in comparison to 9.94 22.40 42.37 58.63
2007

In comparison to 2007, primary energy consumption in Croatia in 2012 decreased from 418.20 PJ/year to 365.54
PJ/year’, which is a decrease of 52.66 PJ/year. Based on the calculation of savings due to the application of energy
efficiency measures, it is evident that 42.5 % (22.4 PJ/year) of the decrease in consumption results from an increase
of energy efficiency, while 57.46 % (30.26 PJ) results from other factors, which are mostly consequences of the
reduced economic activity caused by the economic and financial crisis.

Expected Savings by 2020

Table 2-5a. Overview of savings estimates in primary energy and final consumption energy

Primary energy savings Energy savings in final Energy savings in final
(PJ/year) consumption TD (PJ/year) | consumption BU (PJ/year)
2010 - Achieved savings 9.94 6.43 3.53
2012 - Achieved savings 22.96 14.02 4.50
2016 - Projection 54.11 28.03 12.32
2020 - Projection 76.04 41.45 23.65

Savings specified in Table 2-5. For TD they are expressed as a cumulative sum of the impact of measures in
comparison to 2007. The savings calculated using the BU method are expressed as a sum of savings in an individual

year.

2 Energy in Croatia 2012, Ministry of Economy




Table 2-5b. Overview of energy savings estimates in final consumption per individual measures

Overview of estimated savings per individual measure Exoected Expected
Annual Measure M e' impact on
X . energy savings )
savings duration in 2016 (T)) energy savings
List of measures in the 3rd NEEAP Chapter for 2020 (TJ)
TOTAL (PJ): 10.16 16.66

Energy audits and energy management in large companies 3.1.2. / / /
H.1

Introduction of the individual metering system of heat energy 3.1.3. 406.7 2 1220 1220
H.2 consumption ‘I know how much I consume’
HS Informative billing (Energy diagnosis) 3.1.4. / / /

Info campaigns 3.14
H.6 B / / /

Energy efficiency education and training 3.1.5. / / /
H.7

Promotion of energy services 3.1.6.
) / / /

Establishing an integrated information system for monitoring 3.1.7. / / /
H.9 energy efficiency implementation

Building regulations and implementation 3.2.1. ? 505 505
B.1

Increasing the number of nearly zero energy buildings 3.2.1. / / /
B.2

Fostering integral renovation of multifamily housing 3.2.2. 365 730 2190
B.3

Programme of energy renovation of commercial 3.2.2. 296 985 2298
B.4 non-residential buildings 2014-2020

Energy labelling of household appliances and energy 3.2.3. / 2 2
B.5 standards

Programme of energy renovation of family homes 2014 - 2020 3.2.3. 201.8 605.4 1412.6
B.6 | PERIOD

Programme of energy renovation of public sector buildings 3.3.1. 113.4 25 226.8 226.8
p1 | 2014-2015

Programme of energy renovation of public sector buildings 3.3.1. 143 .64 25 143.64 718.2
p.2 2016-2020

Connecting ISGE with the metering and charging systems of 3.3.1. 400 5 400 0
P3 energy commodity and water suppliers

‘Energy Efficient Public Lighting’ Programme 3.3.2. 15 360 540
P.4

‘Green’ public procurement 3.3.3.
N, / / /

Industrial Energy Efficiency Network (IEEN) 3.4.1. / / /
.1




1.2 High-efficiency cogeneration in industry 3.4.1. 165 525
1.3 Introduction of efficient electric motor drives 3.4.1. 630 760
1.4 Energy audits of small and medium-sized enterprises 3.4.1.
T.1 Eco-driving training 3.5.1. 59 0
T2 Intermodal freight transport 3.5.1. / /
T3 Establishing a new payment system for the special 3.5.1. / /
environmental charge for motor vehicles
T.4 Promotion of integrated transport 3.5.1. 50 220
15 Speed limits 3.5.1. 697 1327
T.6 Financial incentives for energy efficient vehicles 3.5.1. 170 397
T.7 Developing an alternative fuel infrastructure 3.5.1. / /
T8 Intelligent transport management 3.5.1. 156 1082
T.9 Introduction of a special motor vehicle tax based on CO2 3.5.1. 132 310
emissions
HC.1 | Programme for cooling energy accumulation in building 3.6 180 180
construction
HC.2 Energy audits of heating and air-conditioning systems 3.6.1. / /
E.1 Improving efficiency by reducing the energy consumption of | 3 7 111 111
hydroelectric power plants (HPP), thermal power plants (TPP),
and combined heat and power plants (CHPP) within the HEP
Group
E.2 Improving efficiency by revitalising the existing hydroelectric | 3 7 590 590
power plants within the HEP Group
E3 Improving energy efficiency in oil research and production 3.7 380 380
E.4 Improving energy efficiency in oil refining 3.7 1500 1500
E5 Replacements and reconstructions of the hot water and 3.7.3. 61 78
steam network
E.6 Replacement of submarine cable sections and replacement of | 3 7 3. 17.64 25.56
energy transformers
E7 Reducing losses in the electric power distribution grid 3.7.3. 78.9 64.8




2.4 Overview of Savings in Final Consumption
Targets and achieved energy savings in final consumption
The national target by 2016

With the Energy Strategy, the National Energy Efficiency Programme, and the First National Energy Efficiency Action
Plan, the Republic of Croatia set the target of reducing final energy consumption in 2016 by 19.77 PJ, in accordance
with the requirements of Directive 2006/32/EC on energy end-use efficiency and energy services (ESD). The sectoral
distribution of the target was revised in the 3rd NEEAP in accordance with the amended projections for final energy
consumption and the savings potentials per sector. The target and the sectoral distribution are shown in Table 2-5.

Table 2-6. National energy savings target in final consumption for 2016

2016
Sectoral distribution of targets Sectoral targets Share in overall
(PJ) target (%)
Household 6.70 34%
Services 3.64 18 %
Industry (non-ETS) 3.40 17 %
Transport 6.03 31%
TOTAL 19.77 100 %

The achieved savings in 2010 and 2012 were calculated by applying top-down (TD) indicators in line with the
European Commission (EC) recommendations. The total achieved savings and the sectoral distribution in 2010 and
2012 are shown in Table 2-7. The degree of target achievement for 2016 is also shown.

Table 2-7. Progress overview for target achievement, estimated by using the TD method

2010 2012 2016
. Achieved Achieved Share in
Sectoral distribution of targets . . Sectoral
savings* Share (%) | savings** | Share (%) ; ts (P)) overall
argets
(PJ) (P)) g target (%)
Household 4.43 69 % 4.45 31% 6.70 34%
Services 0.33 5% 1.35 9% 3.64 19%
Industry (non-ETS) 1.21 19% 2.02 31% 3.40 17%
Transport 0.46 7% 414 29 % 6.03 30 %
TOTAL 6.43 100 % 11.96 100 % 19.77 100 %
Degree of target achievement
33% 61 % 100 %
for 2016 (%)

* specified in the 2nd NEEAP
** specified in the 3rd NEEAP

It is evident that, by applying the TD method, the achieved savings in 2012 were at 61 % of the 2016 target, and the
target can be expected to be achieved. In comparison to 2010, savings have increased in every sector, of which
industry and transport have had the highest increase.



However, it should be pointed out that, when calculating savings in accordance with the Rules on the methodology
for monitoring, measuring and verifying energy savings in final consumption (NN 77/12), only those activities in which
savings have been achieved are taken into account. The activities in which the efficiency was lower than in the
baseline year, i.e. where there was an increase in energy consumption per output product unit, do not diminish the
achieved energy savings. Furthermore, a portion of the achieved reductions resulted from the reduced industrial and
economic activity in the observed period.

Based on the aforementioned, it can be concluded that the calculated achieved savings are partially a result of the
calculation method based on the prescribed methodology, and partially a result of reduced economic activity, and not
exclusively a result of the energy efficiency policy.

Table 2—8 shows achieved savings estimated by using the bottom-up (BU) method. The BU method determines
estimates directly from the implemented measures. Although the calculation that results from this approach does not
cover all the savings due to a lack of detailed information on implemented activities and measures, this type of
calculation indicates savings achieved through the fostered energy efficiency policy. The total achieved savings and
the sectoral distribution in 2010 and 2012 are shown in Table 2-7. The degree of target achievement for 2016,
measured by applying the BU method, is also shown.

Table 2-8. Progress overview for target achievement, estimated by using the BU method in accordance with ESD

Sectoral distribution of 2010 2012 2016

targets Achieved Share (%)| Achieved Share (%) | Sectoral Share in
savings* (PJ) savings** targets overall target

(PJ) (PJ) (%)

Household 1.53 43% 1.64 36 % 6.70 34 %

Services 1.32 37 % 2.21 49 % 3.64 19 %

Industry (non-ETS) 0.60 17 % 0.58 13% 3.40 17 %

Transport 0.08 2% 0.08 2% 6.03 30 %

TOTAL 3.53 100 % 4,51 100 % 19.77 100 %

Degree of target 18 % 23% 100 %

achievement for 2016

(%)

* specified in the 2nd NEEAP
** specified in the 3rd NEEAP

The BU method estimate shows that the achievement of target savings in 2010 was at 18 % of the 2016 target, while
the estimate for 2012 was at 23 % of the said target.

The indicative target by 2020 as laid down in the Energy Strategy

The Energy Strategy (NN No 130/09) sets the indicative target for the decrease of energy consumption as a saving of
more than 10 % in final energy consumption in relation to the average energy consumption in final consumption in
the 2001-2005 period. Such a savings target amounts to 22.76 PJ in 2020. Achievement is monitored by applying the
TD methodology until 2020 in the same way as target achievement by 2016.

In regard to the achievement of savings of 22.76 PJ/year by 2020 in relation to the average energy consumption in
final consumption in the 2001-2005 period, in 2012 the Republic of Croatia achieved savings of 14.02 PJ/year in
comparison to 2007, calculated in accordance with the Ordinance on the methodology for monitoring, measuring and
verifying energy savings in final consumption (NN 77/2012), calculated with the TD method, which amounts to 61.6 %
of the 2020 target.



Methodology for Calculating and Estimating Energy Savings

In order to calculate the energy savings achieved in 2012, TD indicators were used in accordance with the Rules on
the methodology for monitoring, measuring and verifying energy savings in final consumption (NN No 77/12). The
methodology laid down in the Rules is in accordance with the Directive 2006/32/EC on energy end-use efficiency and
energy services (ESD). The data obtained from the Croatian Bureau of Statistics, the Meteorological and Hydrological
Service, the data from the energy balance of the Republic of Croatia (ME), the Ministry of the Interior, the Vehicle
Centre of Croatia, as well as data obtained through modelling (EIHP, EKOENERG) were used as data sources.

In accordance with the recommended methodology, 2007 was used as the baseline (reference) year, and the last year
with a compiled energy balance was 2012. The calculation of savings and indicators in all consumption sectors was
made by using minimal (M) and preferred (P) indicators, except for the service sector in which, due to a lack of data,
the calculation of the preferred indicators was not possible. The energy savings determined through P indicator
calculations are deemed relevant, except in the service sector. The overview of the used TD indicators is shown in
Table 2-9.

Table 2-9. Overview of TD indicators used for calculating and reporting achieved energy savings in 2010

TD indicator Sector Possibility of calculation Reporting on achieved savings

P1
P2
P3
P4 Households
P5
M1
M2
P6
P7
M3
M4
P8
Al for P8
P9
A2 for P9
P10
P11 Transport
P12
P13
M5
M6
M7
P14
M8

P1, P2, P3, P4, P5

Services

M3, M4

P8, P9, P10, P11, P12, P13

P14
Industry
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Overview of achieved savings

Table 2-10. Summary overview of targets and achieved savings per sector in final consumption

. . . . Estimated energy | Estimated energy
Achieved energy savings | Estimated energy savings . .
savings (PJ/year) | savings (PJ/year)
(PJ/year) 2010 (PJ/year) 2012
2016 2020
From From
TOTAL (TD) | measures | TOTAL (TD) | measures TOTAL (TD) TOTAL (TD)
(BU) (BU)
Household 4.43 1.53 4.45 1.64 9.16 12.48
Services 0.33 1.32 1.35 2.21 3.96 5.08
Industry 1.21 0.60 2.02 0.58 4.12 5.14
(non-ETS)
Transport 0.46 0.08 4.14 0.08 10.78 18.76
TOTAL 6.43 3.53 11.96 4.50 28.03 41.45

Table 2-11. Achieved savings per sector

Reference to
measure from
the 2nd NEEAP

Achieved energy savings from measures in 2013 [PJ]

(evaluation performed using BU methods)

Households

Services

Industry

Transport

B.1

1.52 0.64

B.2

B.3

0.112

B.4

R.1

R.2

R.3

0.00724

0.005

0.002

R.4

0.001

R.5

P.1

P.2

P.3

p.4

0.0826

P.5

0.159

C.1

0.001

C.2

C.3

C.4

C.5

0.005

0.005

Table 2-12. Achieved savings per

source of financing

Achieved energy savings from
measures in 2013 [PJ]
(evaluation performed using BU
Reference to
methods)
measure from
the 2nd NEEAP |EPEEF (period of
the 1st and 2nd Other

NEEAP)
B.1 2.16
B.2
B.3 0.002 0.11
B.4
R.1
R.2
R.3 0.014
R.4 0.001
R.5
P.1 0.51
P.2
P.3
P.4 0.08 0.0026
P.5 0.0372 0.122
Cc.1 0.001
Cc.2
Cc.3
Cc.4
C.5 0.005
1.1
1.2
1.3 0.005




1.4 1.4
1.5 0.57 1.5 0.57
1.6 1.6
E1l 0.114 E1l 0.114
E2 E2
T1 0.011 T1 0.011
T.2 T.2
T3 T3
T.4 T.4
T.5 T.5
T.6 0.07 T.6 0.07
T.7 T.7
T.8 T.8
T.9 T.9
T.10 T.10
T.11 T.11
T.12 T.12
H.1 H.1
H.2 H.2
H.3 H.3
H.4 0.69 H.4 0.69
H.5 H.5
H.6 H.6
H.7 H.7
SUM OF 1.642 2.205 0.577 0.081 SUM OF 1.54 2.96
TOTAL ISAVINGS FROM
SAVINGS (BU MEASURES
indicators)
TOTALBU 4.50 TOTAL 4.50
SUM OF 4.45 1.35 2.02 4.14
TOTAL
SAVINGS (TD
indicators)
TOTALTD 11.96

3 MEASURES FOR THE IMPLEMENTATION OF THE ENERGY EFFICIENCY DIRECTIVE (2012/27/EU)

This chapter provides an overview of all energy efficiency measures, in accordance with the guidelines of the
Guidance for National Energy Efficiency Action Plans, and the contents have been adjusted to facilitate
compliance with the obligations laid down in the guidelines.

A table providing a summary overview of all of the measures of the 3rd Action Plan was featured in previous
chapters. The said table also provided references to the measures of the 2nd National Energy Efficiency Action
Plan. The chapters of the 3rd NEEAP were entitled pursuant to the first letter of the English word proposed by the
EC Guidance for National Plans. What follows is a list of chapters and designations used for the measures in each

chapter:
1. Horizontal measures H
2. Buildings B

3. Public sector P



4. Industry I
5. Transport T
6. Heating & cooling HC
7. Energy transformation, distribution,

transmission and demand response E

Table 2—-13 shows all measures, including the measures from obligation schemes. The only difference is that the
savings calculations for measures in accordance with Article 7 are done differently than in the remainder of the text.
Table 3.8 shows calculations pursuant to the obligations laid down in Article 7, and the following chapter provides a
detailed description of the compliance with the obligations laid down in Article 7.

Table 2—-13. Overview and status of the measures of the 3rd NEEAP

Overview and status of the measures of the 3rd NEEAP
Ref. to index
List of measures measures of Measure status Chapter
2nd NEEAP

H.1 Energy audits and energy management in large companies 1.3 New measure 3.1.2.
H.2  |Introduction of the individual metering system of heat energyfE.1 Retained, updated, but without the section on 3.1.3.

consumption ‘I know how much | consume’ informative billing which has become part of the

new measure ‘Informative billing’

H.3  [Financial instruments for EnE and RES projects H.2 Description only 3.1.4.
H.4  |CO, emissions fee for large polluters, except polluters involved in|.2, I.5 Description only 3.4.1.

the Emissions Trading System
H.5 [Informative billing (Energy diagnosis) E.1 Retained, updated, but without the ‘Individual 3.1.4.

metering’ section

H.6  |Info campaigns R.1 Retained, updated 3.1.4.
H.7  |[Energy efficiency education and training H.5 Retained, updated 3.1.5.
H.8 Promotion of energy services New measure 3.1.6.
H.9  |[Establishing an integrated information system for monitoringH.7 Retained, updated 3.1.7.

energy efficiency implementation
B.1  [Building regulations and implementation B.1 Retained, updated 3.2.1.
B.2  [Increasing the number of nearly zero energy buildings B.4 Retained 3.2.1.
B.3 Fostering energy renovation of multifamily housing R.5 Retained, renamed, updated 3.2.2.
B.4 Programme of energy renovation of commercial non-residential |C.5 C.5 measure retained, adapted to the MCPP 3.2.2.

buildings 2014-2020 programme




B.5 Energy labelling of household appliances and energy standards R.2 R.2 measure retained 3.2.3.

B.6 Programme of energy renovation of family homes 2014 - 2020 R.3 Derived from measure R.3, proposed in 3.2.3.
PERIOD obligation schemes and the CENEP project

P.1 Programme of energy renovation of public sector buildings P.5 Retained, updated 3.3.1.
2014-2015

P.2 Programme of energy renovation of public sector buildings P.5 Retained, updated 3.3.1.
2016-2020

P.3 Connecting ISGE with the metering and charging systems of P.1 New measure 33.1.
energy commodity and water suppliers

P.4 ‘Energy Efficient Public Lighting’ Programme P.4 Retained, updated 3.3.2.

P.5 ‘Green’ public procurement P.3 Retained, updated 3.3.3.

1.1 Industrial Energy Efficiency Network (IEEN) 1.1 Retained, updated 3.4.1.

1.2 High-efficiency cogeneration in industry 1.4 Retained, updated 3.4.1.

1.3 Introduction of efficient electric motor drives 1.6 Retained, updated 3.4.1.

1.4 Energy audits of small and medium-sized enterprises 1.3 Retained, updated 3.4.1.

T.1 Eco-driving training T.1 Retained, updated 3.5.1.

T.2 Intermodal freight transport T.2 Retained, updated 3.5.1.

T3 Establishing a new payment system for the special T3 Retained, updated 3.5.1.
environmental charge for motor vehicles

T.4 Promotion of integrated transport T.4,T.7, Retained, updated, integrates previous measures| 3.5.1.

T.10 T.4,T.7andT. 10

T.5 Speed limits T.5 Retained, updated 3.5.1.

T.6 Financial incentives for energy efficient vehicles T.6 Retained, updated 3.5.1.

T.7 Developing an alternative fuel infrastructure T.8 Retained, updated 3.5.1.

T.8 Intelligent transport management T.11 Retained, updated 3.5.1.

T9 Introduction of a special motor vehicle tax based on CO, New measure 3.5.1.
emissions

HC.1 Programme for cooling energy accumulation in building New measure 3.6
construction

HC.2 Energy audits of heating and air-conditioning systems B.2 Retained, updated 3.6.1.

E.1 Improving efficiency by reducing the energy consumption of New measure 3.7
hydroelectric power plants (HPP), thermal power plants (TPP),
and combined heat and power plants (CHPP) within the HEP
Group

E.2 Improving efficiency by revitalising the existing hydroelectric New measure 3.7
power plants within the HEP Group

E.3 Improving energy efficiency in oil research and production New measure 3.7




E.4 Improving energy efficiency in oil refining New measure 3.7

E.5 Replacements and reconstructions of the hot water and steam New measure 3.7.3.
network

E.6 Replacement of submarine cable sections and replacement of New measure 3.7.3.
energy transformers

E.7 Reducing losses in the electric power distribution grid New measure 3.7.3.

3.1 Horizontal Measures

3.1.1 Energy Efficiency Obligation Schemes and Alternative Measures (EED Article 7)

By becoming a full member of the European Union on 1 July 2013, the Republic of Croatia has, together with
other Member States and pursuant to Directive 2012/27/EU of the European Parliament and of the Council of
25 October 2012 on energy efficiency, amending Directives 2009/125/EC and 2010/30/EU and repealing
Directives 2004/8/EC and 2006/32/EC, assumed the obligation of increasing energy efficiency in the EU in
order to achieve the objective of saving 20 per cent of primary energy consumption at EU level by 2020
compared to projections (in relation to the business-as-usual or basic energy consumption scenario).

Article 7 of Directive 2012/27/EU lays down the establishment of the energy efficiency obligation scheme
which ensures that energy distributors and/or retail energy sales companies that are designated as obligated
parties and operate in the national territory of an individual Member State achieve a cumulative end-use
energy savings target by 31 December 2020.

Article 7(9) enables Member States to opt for an ‘alternative approach’ to the energy efficiency obligation
scheme, which is based on energy efficiency policy measures in final energy consumption whereby the annual
amount of energy savings must be equivalent to the amount of energy savings which would be achieved
through the application of the energy efficiency obligation scheme.

However, certain steps must be taken:

1. Set the total amount of energy savings to be achieved and its distribution throughout the duration of
the obligation period;

2. Decide whether energy efficiency obligation schemes or alternative policy measures will be used, or
whether both will be used;

3. Set target sectors and individual measures in order to achieve the required amount of energy
savings;

4. Determine how energy savings from individual measures will be calculated;

4. Ensure supervision, verification, monitoring and transparency of the system or alternative policy
measures;

5. Report on the results and publish them.

Calculation Methodology for Energy Savings Targets

The Directive lays down that the cumulative end-use energy savings target must be at least equivalent to
achieving new savings each year from 1 January 2014 to 31 December 2020 of 1.5 % of the annual energy
sales to final customers of all energy distributors or all retail energy sales companies by volume, averaged



over the most recent three-year period prior to 1 January 2013. The sales of energy used in transport may be
partially or fully excluded from this calculation.

In view of the aforementioned, the annual volume of energy sales to final customers of all energy distributors
or all retail energy sales companies (final energy consumption) averaged over the most recent three-year
period prior to 1 January 2013 (i.e. for 2010, 2011 and 2012) should be the first item of data to be determined
for calculating the total amounts of prescribed savings.

The energy balances of the Republic of Croatia for 2010, 2011 and 2012 are used to determine the average
total final energy consumption in accordance with the IEA methodology (Table 3-1).

Table 3-1. Final energy consumption (excerpt from the energy balance of the Republic of Croatia)

PJ 2010 2011 2012
FINAL ENERGY CONSUMPTION 265.839 259.186 247.527
INDUSTRY 50.298 46.964 41.560
Iron and steel 2.668 2.561 1.646
Non-ferrous metals 0.472 0.585 0.625
Glass and non-metallic minerals 2.422 2.384 2.146
Chemical 8.551 7.918 5.345
Construction materials 15.089 13.111 12.151
Pulp and paper 3.037 2.769 2.682
Food production 9.947 9.674 9.108
Other 8.112 7.962 7.857
TRANSPORT 86.892 84.974 84.018
Rail 1.844 1.746 1.651
Road 77.126 75.173 74.299

Air 4.650 4.918 5.072
- international 2.317 2.352 2.893
- domestic 2.333 2.567 2.180
Sea and river 1.650 1.654 1.577
Public city 1.447 1.408 1.349
Other 0.177 0.075 0.069
GENERAL CONSUMPTION 128.649 127.248 121.949
Households 80.809 80.061 77.109
Services 31.720 31.340 30.095
Agriculture 10.268 10.270 9.610
Construction 5.852 5.578 5.134

The amount of sold energy used in the transport sector is excluded from this calculation (Table 3-2).



Table 3-2. Determining the average final energy consumption

PJ Average 2010 -
2010 2011 2012 R
2012 period
TOTAL FINAL ENERGY CONSUMPTION 265.839 259.186 247.527
TRANSPORT 86.892 84.974 84.018
TOTAL FINAL ENERGY CONSUMPTION - TRANSPORT 178.947 174.212 163.508 172.222

Pursuant to Article 7(1) of the Directive, the next step is the multiplication of the average final energy consumption
(excluding transport) determined for 2010, 2011 and 2012 by 1.5 % in order to calculate the annual savings target.
The total amount to be achieved during the entire period is the sum of the following cumulative percentages: 2014 -
1.5 %; 2015 - 3 %; 2016 - 4.5 %; 2017 - 6 %; 2018 - 7.5 %; 2019 - 9 %; 2020 - 10.5 % (Table 3-3).

Article 7(2) and (3) of the Directive specify that it is possible to take into account certain national circumstances which
can lead to lower end-use energy savings that must be achieved during a seven-year period. The aforementioned
options include:

a) acalculation based on a lower annual savings rate;

b) total or partial exclusion of the energy used in an industry participating in the EU-ETS;

c) energy savings achieved in the energy transformation, distribution and transmission sectors;

d) achieved savings resulting from early measures after 2008 that continue to generate savings in 2020.

There are no restrictions regarding the selection or combination of these four options other than, in accordance with
Article 7(3) of the Directive, the cumulative amount resulting from all the chosen options cannot exceed 25 % of the
savings laid down in Article 7(1).

The first two options, Article 7(2)(a) and (b), refer to the total amount of energy savings to be achieved (Tables 3-4
and 3-5).

In order to apply the options of Article 7(2)(b), the data on the energy used in an industry participating in the EU-ETS
were obtained from the verified annual emissions reports of the operators who are obligated parties to the EU-ETS
for 2010, 2011 and 2012.



Table 3-3. Setting a target by taking Article 7(1) of the Directive into account

SAVINGS PER YEAR (PJ) 15% 15% 15% 15% 15% 15% 15% TOTAL
2014 2.583 2.583
2015 2.583 2,583 5.167
2016 2.583 2,583 2.583 7.750
2017 2.583 2,583 2,583 2,583 10.333
2018 2.583 2,583 2.583 2.583 2.583 12.917
2019 2.583 2,583 2,583 2,583 2.583 2.583 15.500
2020 2.583 2,583 2,583 2.583 2.583 2.583 2.583 18.083

CUMULATIVE

Table 3-4. Setting a target by taking Article 7(2)(a) of the Directive into account

SAVINGS PER YEAR (PJ) 1.0% 1.0% 1.25% 1.25% 15% 15% 15% TOTAL
2014 1722 1722
2015 1722 1.722 3.444
2016 1722 1722 2.153 5.597
2017 1722 1.722 2.153 2.153 7.750
2018 1.722 1.722 2153 2153 2.583 10.333
2019 1.722 1.722 2.153 2.153 2.583 2.583 12.917
2020 1722 1.722 2.153 2.153 2,583 2.583 2.583 15.500

CUMULATIVE
SAVINGS (P)) Decrease compared to

Article 7(1)



Table 3-5. Setting a target by taking Article 7(2)(a) and 7(2)(b) of the Directive into account

Average 2010 -
PJ 2010 2011 2012
2012 PERIOD
TOTAL FINAL ENERGY CONSUMPTION 265.839 259.186 247.527
TRANSPORT 86.892 84.974 84.018
TOTAL FINAL ENERGY CONSUMPTION - TRANSPORT 178.947 174.212 163.508 1172.222
ETS plants 28.651 25.886 20.942
TOTAL FINAL ENERGY CONSUMPTION - TRANSPORT - EU ETS 150.295 148.326 142.567 1147.063
SAVINGS PER YEAR (PJ) 1.0% 1.0% 1.25% 1.25% 1.5% 15% 15% TOTAL
2014 1.471 1.471
2015 1.471 1471 2.941
2015 1.471 1.471 1.838 4.780
2017 1.471 1.471 1.838 1.838 6.618
2018 1.471 1.471 1.838 1.838 2.206 8.824
2019 1.471 1.471 1.838 1.838 2.206 2.206 11.030
2020 1.471 1471 1.838 1.838 2.206 2.206 2.206 13.236
CUMULATIVE 48.898
ANNUAL 1.471

Exceeds max. reduction of 25 %

SAVINGS Decrease compared to
(P)) Article 7(1)
TARGET 54.250 25




National Energy Savings Target for the 2014-2020 Period

In accordance with the calculation methodology for energy savings targets described in the previous chapter, the
national energy savings target for the period from 1 January 2014 to 31 December 2020 is 1.938 PJ per year or,

cumulatively, 54.250 PJ (Table 3—6 and 3-7).

Table 3-6. Application of the reduction factor

Annual savings . . Reduction of cumulative
Cumulative savings (PJ) X
(PY) savings
Energy savings pursuant to Article 7(1) of the Directive 2.583 72.333
Application of Article 7(2)(a) 1.722 57.264 21%
Application of Article 7(2)(a) and (b) 1.471 48.898 32%
TARGET 1.938 54.250 25%

In order to achieve the specified target, the Republic of Croatia has opted for a combination of the two

approaches (energy efficiency obligation scheme and the application of alternative measures).




Table 3-7. National energy savings target for the 2014-2020 period

SAVINGS PER YEAR (PJ) 1.5% 15% 1.5% 15% 15% 15% 15% TOTAL
2014 1.938 1.938
2015 1.938 1.938 3.875
2016 1.938 1.938 1.938 5.813
2017 1.938 1.938 1.938 1.938 7.750
2018 1.938 1.938 1.938 1.938 1.938 9.688
2019 1.938 1.938 1.938 1.938 1.938 1.938 11.625
2020 1.938 1.938 1.938 1.938 1.938 1.938 1.938 13.563
CUMULATIVE




Alternative Policy Measures and Energy Savings Responsibilities per Sector

This chapter presents the alternative policy measures through the implementation of which a portion of the energy
savings target in final consumption will be achieved by 2020. The policy measures include the following final
consumption sectors: the housing sector (households), the service sector, the industrial sector, transport.

Table 3-8 shows the measures in final consumption sectors with the estimated annual savings and cumulative energy
savings amounts which take into account the life cycle of the savings.

Table 3-8. Policy measures in final energy consumption sectors

Annual savings (PJ) TOTAL
[Title of the measure
2014 2015 2016 2017 2018 2019 2020 PJ
RESIDENTIAL BUILDINGS
Programme of energy renovation of family homes 2014 -
0.153 0.306 0.460 0.613 0.766 0.919 1.072 4.290
12016 PERIOD
Programme of energy renovation of multifamily housing 0.000 0.365 0.730 1.095 1.460 1.825 2.190 7.665
Introduction of the individual metering system of heat
. 0.407 0.813 1.220 0.000 0.000 0.000 0.000 2.440
lenergy consumption
PUBLIC SECTOR BUILDINGS
Programme of energy renovation of public sector buildings
0.095 0.191 0.191 0.191 0.191 0.191 0.191 1.241
(2014 -2015)
Programme of energy renovation of public sector buildings
0.000 0.000 0.121 0.242 0.363 0.484 0.604 1.813
(2016 -2020)
ICOMMERCIAL NON-RESIDENTIAL BUILDINGS
Programme of energy renovation of commercial
) ) I 0.328 0.657 0.985 1.313 1.642 1.970 2.298 9.193
non-residential buildings
PUBLIC LIGHTING
‘Energy Efficient Public Lighting’ Programme 0.099 0.198 0.297 0.343 0.390 0.437 0.483 2.247
[TRANSPORT
Financial incentives for energy efficient vehicles 0.057 0.113 0.170 0.227 0.283 0.340 0.397 1.586
Promoting eco-driving 0.029 0.059 0.059 0.059 0.059 0.059 0.059 0.383
Introduction of a special motor vehicle tax based on CO2
o 0.043 0.087 0.132 0.177 0.221 0.266 0.310 1.236
lemissions
[TOTAL 1.260 2.887 4.510 4.454 5.618 6.781 7.945 32.094

As shown in Table 3-8, the total savings achieved through alternative policy measures amount to 32.094 P)J.

The description of the measures, which includes time frame, target sector, information on measure implementation,
information on monitoring savings, assumptions made and expected cumulative savings, is presented in this chapter.
The same measures are also described in the relevant following chapters, but the savings calculations presented here
are in accordance with Article 7, and the calculations in Chapter 3 are in accordance with Article 3 of the EED.

The description of the methodology for calculating energy savings can be found in Appendix E.

The effectiveness of all the measures calculated using the BU methodology will be monitored through the Measuring
and Verification System (SMIV) which is explained in detail under measure H.9 — Establishing an integrated
information system for monitoring the implementation of the energy efficiency policy.



Description of 9 alternative policy measures, with savings in accordance with Article 7 of the EED

Title of the measure

Programme of energy renovation of family homes 2014-2020

Measure index

B.6

Description

Category Financial instruments
Time frame Duration of the measure: 1 January 2014 - 31 December 2020
1st intermediate period: 1 January 2014 - 31 December 2016
2nd intermediate period: 1 January 2017 - 31 December 2020
Objective / This measure is aimed at the renovation of existing family homes by 2020.
outline It focuses primarily on family homes of up to 400 m” constructed before

1987, and on their renovation in compliance with low-energy standards.
The measure includes:
1. Fostering renovation of the building envelope:
- Increasing the thermal protection of the building envelope
- Replacement of windows
2. Fostering the replacement of heating systems:
- Replacement of existing heating systems which use electricity or
fossil fuels with new systems with gas powered condensing boilers.

Target sector

Household sector

Implementation

Implementing

EPEEF — establish a co-financing scheme (including obtaining

authority funding from EU structural funds) LRSGU — programme
implementation and co-financing intermediary
Authorities MCPP and MENP — operative monitoring of programme implementation

supervising the
implementation

CEl — monitoring achieved savings

Energy savings
monitoring

Method for
calculating
energy savings

Estimated savings

Calculation
methodology for
energy savings

A national BU method for monitoring savings has been developed. The
description of the method can be found in Appendix E.

Life cycle of the
measure

20 years

Monitoring and

The effects of the measure will be monitored through the Measuring and

verification Verification System (SMIV) which is explained in detail under measure H.9

protocols — Establishing an integrated information system for monitoring the
implementation of the energy efficiency policy.

Revision The National Coordinating Body for Energy Efficiency is competent for the

protocols revision of the savings calculations.

Energy savings
estimate

Assumptions for
estimating
savings

It is assumed that 100 family homes per county, or approximately 2 000
houses throughout the territory of Croatia, will participate in the
programme at an annual level. Thermal wall insulation saves on average
84.3 kWh/m2 of wall area. It is also assumed that, on average, 35 m? of
windows will be replaced per house. That would achieve unit savings of
195.2 kWh/m? of window area. In estimating achieved savings, it is
assumed that both measures will not be implemented simultaneously on
every house. It is therefore assumed that half of the houses will have new




insulation installed, and half of the houses will have new windows
installed. It is assumed that 100 000 m’ of the outer structure (wall) area
will be thermally insulated per year, or 35 000m” of windows per year.

The replacement of existent gas powered condensing boilers with new
ones typically reduces energy consumption by 97.5 kWh/m? of building
area. The programme is expected to be implemented with the same
intensity until the end of 2020.

Expected Fostering renovation of the building envelope: 0.329 PJ Fostering the
cumulative replacement of heating systems: 0.590 PJ

savings

2014-2016

Expected Fostering renovation of the building envelope: 1.537 PJ Fostering the
cumulative replacement of heating systems: 2.752 PJ

savings

2014-2020

Title of the measure

Programme of energy renovation of multifamily housing

Measure index

B.3

Description

Category Financial instruments
Time frame Duration of the measure: 1 January 2014 - 31 December 2020
1st intermediate period: 1 January 2014 - 31 December 2016
2nd intermediate period: 1 January 2017 - 31 December 2020
Objective / IThis measure provides for the introduction of a systematic programme for
outline the renovation of multifamily housing. The Plan primarily focuses on

multifamily housing constructed before 1987, on their renovation in
compliance with low-energy standards and achievement of a B, A or A+
energy class. The precondition for participation in the co-financing
programme is the existence of project documentation required in
accordance with the construction legislation.
As a minimum, building renovation includes thermal insulation of the
building envelope and, in line with the energy audit recommendations,
other measures which reduce heat energy consumption in the building.
The measure includes:
1 Fostering integral renovation of multifamily housing:
- Increasing the thermal protection of the building envelope;
- Replacement of windows;
- Improvement or replacement of heating systems.

Target sector

Household sector

Implementation

Implementing

MCPP — controls the activities of authorised design engineers

authority EPEEF — ensures financing
Building manager or co-owners — select contractors and stipulate the
performance of works

Authorities MCPP — supervises the activities of authorised persons

supervising the
implementation

CEl in cooperation with ME and MENP — monitor achieved savings




Energy
savings
monitoring

Method for
calculating
energy savings

Estimated savings

Calculation
methodology for
energy savings

A national BU method for monitoring savings has been developed.
Input data must be set for each individual building, and

reference values should be used only in special cases.

The description of the method can be found in Appendix E.

Life cycle of the
measure

20 years

Monitoring and

The effects of the measure will be monitored through the Measuring and

verification Verification System (SMIV) which is explained in detail under measure H.9

protocols — Establishing an integrated information system for monitoring the
implementation of the energy efficiency policy.

Revision The National Coordinating Body for Energy Efficiency is competent for the

protocols revision of the savings calculations.

Energy savings
estimate

Assumptions for

A total of 149.38 million m” of usable floor area of residential buildings

estimating were registered in the Republic of Croatia in 2010, according to the data of

savings the Croatian Bureau of Statistics, the 2001 Census, and data on the total
number of issued building permits and constructed buildings in the
2001-2010 period. According to available statistical data, it is assumed
that 1/3 of the housing stock in Croatia is in multifamily housing, which
means that this measure pertains to approximately 50 million m’.
It is assumed that the energy renovation of buildings will primarily be
based on buildings constructed before 1987. Energy savings are calculated
with the assumption that 1 %, or approximately 500 000 mz, of multifamily
housing area is renovated each year, and that integral renovation of
buildings is conducted, which will reduce energy consumption by 202.30
kWh/m’.

Expected 1.095 PJ

cumulative

savings

2014-2016

Expected 7.665 PJ

cumulative

savings

2014-2020

Title of the measure

Introduction of the individual metering system of heat energy
consumption

Measure index

H.2

Description

Category

Financial instruments

Time frame

Duration of the measure: 1 January 2014 - 31 December 2016

1st intermediate period: 1 January 2014 - 31 December 2016




Objective /
outline

The current practice of calculating and billing energy consumption in
buildings connected to district heating systems does not foster energy
efficient behaviour of heat energy consumers, nor does it encourage them
to self-implement energy efficiency measures in their homes because the
effects of such measures would ultimately not be evident on their energy
bills. The introduction of individual metering of energy consumption is
therefore a precondition for all future energy efficiency activities in such
buildings. Moreover, the Heat Energy Market Act (NN Nos 80/13, 14/14)
deems the obligation of installing an individual metering system to be an
obligation of the co-owners, which poses a financial burden for them.
Financial support will be an incentive for the implementation of this legal
obligation.

Target sector

Household sector

Implementation

Implementing
authority

EPEEF — co-financing, with various funds

Authorities
supervising the
implementation

CEl, in coordination with ME

Energy
savings
monitoring

Method for
calculating
energy savings

Planned savings / estimated savings

Calculation
methodology for
energy savings

The effects of this measure are monitored by analysing distributor data on
achieved end-user energy consumption before and after the
implementation of the measure, with normalisation by climate conditions
(heating degree day). The distributors/suppliers are obliged to submit
these data to the SMIV. Moreover, the effect of this measure can also be
monitored through TD indicators. The description of the method can be
found in Appendix E.

Life cycle of the
measure

2 years

Monitoring and

The effects of the measure will be monitored through the Measuring and

verification Verification System (SMIV) which is explained in detail under measure H.9

protocols — Establishing an integrated information system for monitoring the
implementation of the energy efficiency policy.

Revision The National Coordinating Body for Energy Efficiency is competent for the

protocols revision of the savings calculations.

Energy savings
estimate

Assumptions for

Estimates are based on the objective to install individual metering systems

estimating to all the existent heat energy consumers by the end of 2016, wherever

savings possible. There were 154 480 heat energy consumers in Croatia in 2010,
and a conservative assumption is that individual metering can be installed
for least half of them, or for approximately 75 000 consumers. That would
mean that individual metering could be installed into 25 000 households
per year by 2016.

Expected 2.440P)J

cumulative

savings

2014-2016

Expected 2.440P)J

cumulative




savings
2014-2020

Title of the measure

Programme of energy renovation