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The Government of Montenegro adopted the Energy Eiiency Strategy for Montenegro as part
of the energy sector development policy proposed byhe Ministry of Economy and in
accordance with its obligations defined in the Enggy Law, energy policy documents, Economic
Reform Agenda, Athens Memorandum of Understanding ad in accordance with the related
European regulations.

The Energy Efficiency Strategy was prepared by IIPAEnergy Consulting” with EU technical
assistance to the Ministry of Economy and to the EPG.

The Energy Efficiency Strategy is underlining thatefficient use of energy contributes to a more
reliable energy supply, market competitiveness anénvironmental protection. It also confirms
the significant role that energy efficiency has increating new business opportunities and
increasing employment, as well as other benefits #te local and global level.

The Energy Efficiency Strategy presents the framewt initiatives needed for the promotion of
energy efficiency in all energy sectors in Monteneg, especially in the final energy consumption
sector, including initiatives for increased use odlternative and renewable resources.

! The Report was prepared by llija Vujosevic, PhDy Nasanovic, Assistant PhD, Dejan Vojinovic, graduated
engineer and local consultant and Mr. Franck Dag@drainternational IPA Team consultant
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Summary

The main objective of the Energy Efficiency Stratefyhe Republic of Montenegro is to emphasize
on the impact of the rational use of energy on sgcof supply, market competitiveness and the
environment. It confirms that energy efficiency (Bi&s a significant impact on new jobs’ creation,
increased employment and improved living standaadsyell as indicates other benefits on a regional
and global level.

The influence that the energy sector has on soc@perity and economic stability in developed
countries relies on long-term planned activities floe rational use of natural and technological
resources. Permanent care on EE increase is a femd@ncomponent of the sustainable development
and national strategic goal. Implementation of Hé standards and norms related to EE and in
accordance to the Athens Memorandum of Understgnd2003) will have an influence on
Montenegro’s integration into the EU.

Specific energy consumption in Montenegro (assetsdé@ 1.08 toe/per capita in 2003) is relatively
low when comparing to the worldwide average, bytrapimately five times higher than the average
in developed countries. However, a further incre@senergy consumption is expected with the
increase of GDP and the living standard. On theeroslide, the energy sector in Montenegro is
characterized by high-energy intensity in comparitm EU and other developed countries, which is
basically caused by high consumption in the headustry. The energy intensity factor in 2003
totalled 0.432 kgoeZ, which was 3.3 times higher than the one in the EUdicating significant
potential for energy rationalization.

These currently unfavourable circumstances in theggnsector can be attributed to the long social-
economic developments in all levels in the previpasiod, especially to the deep political and
economic crisis after 1990. The significance of EH eenewable energy (RE) sources is highlighted
by the fact that over 55% of the final energy the total needs for liquid and gas fuels and 1/3 of
electricity) is imported. This means that EE andeased use of the RE sources are key issues for
Montenegro from both, political and economic pahtiew, especially in respect to the external ¢rad
balancing.

Due to the lack of reliable estimations, a rougkeasment of future trends shows that energy
consumption will present an average annual growth of at least 3%. This means that the final
energy consumption will increase from 32000 TJ 004 to 39000 TJ in 2010 followed by a
significant increase of the dependence on imp#aittshe same time, the annual electric energy defici
will increase from the current 30% to 42% (at ab®4®0 GWh), which equals about €90 million at
the current import prices.

Accordingly, decisive energy policy in all sectowsith intensive measures in the building sector
(households and services) and in the transporbisastnecessary in order to balance or diminigh th
effects of the expected growth in energy consumpfiwom the EE point of view, the most significant
problem is the very high share of the electric gpense for space heating (over 50%), which is
primarily caused by the low electric energy prifmsa long period.

There is significant unexploited potential of RE s@sin Montenegro, especially high-quality hydro-
power potential. Excluding the hydro power potdntifastorage, large capacity Hydroelectric Power
Plant (HE), it is economically justified for Montegro to double the current use of RE sources (small
HE, solar and wind energy, biomass). However, cmlyery small percentage of the economic
potential of RE sources is expected to be realvigfibut special measures.

Technical Assistance to the Ministry of Economy an@PCG
An EU-funded project managed by the European Agencfor Reconstruction
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Increase of EE is considered as the least expeasiddhe most productive energy alternative, with
practically unlimited possibilities. Rationalizatioof energy use could significantly stimulate

innovations, employment and economic growth. Sigaift energy and financial saving could be

obtained with relatively small investments, betteoices for more efficient energy technologies, and
better organization and improved quality.

Considerable EE improvement and higher RE use isemted to a high degree with overall economic
and social policy. There is a real potential to dbnte to sustainable development and economic
growth, which could influence all economic actieéti In order to achieve its energy objectives,
Montenegro has to meet internationally determingighations with institutional, legislation and ldga
changes. Implementation of the EU norms and stasdergarding the EE will also influence EU
integration of Montenegro.

Preconditions for the realization of the above mkdi objectives are to identify barriers and provide
assistance to stakeholders regarding removal afebgrfor implementation of the program and EE

measures. A review of the main EE barriers bringsctinclusion that a lack of financial resources and
information on existing technologies and good pcactare the most significant barriers, while

fundamental changes are necessary to the instiiltiand regulatory frameworks. Analysis of the

previous support programs show that domestic fuads severely limited and that access to
international funds targeting this sector is naikable.

Keeping in mind the absence of a long term EE pdli@ye is no doubt that significant economic EE
potential (of at least 20%) exists in Montenegrdhout direct assistance to the end users. Sigmific
EE potential exists in the power production andritistion sector (especially in the distribution¥, a
well as in industry, tourism, public and househskttors. According to the recent reseafth
achievable energy saving in Montenegro, withouti§igant investments, is estimated at 13% or about
4400 TJ, which equals to 1200 GWh or about 100008 ¢d liquid fuels.

Current and future owners of the privatized indaktand commercial sector enterprises will be
motivated by competition and profit to implemengithown EE programs. In some cases programs to
be implemented will include major reconstruction facilities or replacement of inefficient
technologies, while in other cases, organizatiamal technical measures aiming energy savings will
be sufficient.

In order to increase the currently low share oisaiion of RE sources, which is 5-10% of the total
energy balance, it is necessary to start an extermiogram based on the assessment of existing
sources and other legal and technological preciondit As emphasized, besides the significant,
unused potential for large scale HEs, there ismifgignt, unused hydropower potential of small wate
streams. Up to today, about 70 locations are eggléor small HE at the Moka, Zeta, Lim, Piva and
Ibar rivers, with the total installed capacity &@&MW and annual production of 660 GWh. There are
also very favourable estimations for the use ofrsahd wind energy, as well as for biomass energy
(especially for burning wood — about 200008 per year) for space heating, cooking and sanitary
water heating. On the other hand, exploitation Bfd® “green energy” has a strong positive impact on
the environment.

According to research, about 66% of necessaryrgeatiergy in households (space heating, water and
for cooking) is electric energy, 18% is wood eneagyl 11% is coal energy. The dominant share of
electric heating could be a real field for implersion of various EE measures, or for substitution
and energy savings. Among other measures, suatsakaiion to prevent thermal loses through walls
and windows, heat pumps are among the most effitéamnical solutions for electricity savings for
heat production as final energy output. For exampiethe case that only 10% of the heat-
accumulators and pump heaters are replaced, abad@iNth energy could be saved. In addition, some
previous estimation indicates that the existingailhsd solar collectors meet only 5% of the total
sanitary heating water needs. However, the abowdiomed figure should be verified through
“market studies” for each sector.

Technical Assistance to the Ministry of Economy an@PCG
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The EE Strategy for Montenegro is to be implemertteduigh annual action plans, which will include
priority activities with the necessary financialsoarces. A prerequisite is that the Ministry of
Economy establishes the Montenegrin Energy Efficiehbyt (MEEU) with adequate financial
resources from the budget and other contributidhs. main mission the MEEU is to identify, analyze
and propose the cost-efficient and technically ildagolicies and measures for EE improvement on
both the production and consumption side, includhegreduction of negative environmental impacts
caused by energy transformations. The MEEU also ptesncooperation, and knowledge and
information exchange among similar bodies in Moatgn, international institutions and associations
active in the EE field of work.

Preconditions for the achievement of EE goals amnmhg and gradual implementation of
institutional, legal, structural-organizational afidancial-economic reforms in all energy related
sectors in Montenegro. Energ@ynd economy incentive regulations, as well as sewaérfinancial
initiatives (supported by especially established fuds), would create a good climate for successful
realization of Programmes for rational use of energ.

Adequate policy instruments should turn EE and REc@s into an impulse for the overall economic
and development strategy for Montenegro. Some adehinstruments refer to general regulatory and
legal issues, institutional framework, as well s£4dl, tax and pricing policy. A limited number of
instruments should create motivation and demormstrast practices from other countries applicable in
Montenegro. Other instruments should be directedpecific sectors and should be addressed to
identify barriers for each aspect within the enesggtor.

This EE Strategy for Montenegro is an open evolvioguient. Deviations from the target objectives
can be corrected and new activities that appeagssacy for achieving the objectives can be added
following monitoring of the implementation effects.

Technical Assistance to the Ministry of Economy an@PCG
An EU-funded project managed by the European Agencfor Reconstruction
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Abbreviations and Acronyms

AC Automatic Control

AMR&B Automated Meter Reading & Billing

BOT Build, Operate and Transfer

CDM Clean Development Mechanism

CFLs Compact Fluorescent Lamp

CHP Combined heat and power production (co-g¢ioada
DSM Demand Side Management

EAR European Agency for Reconstruction

EBRD The European Bank for Reconstruction andeimment
EC European Commission

EE Energy Efficiency

EPCG Electric Power Industry of Montenegro

ERA Energy Regulatory Agency

ESCO Energy Service Company

EU European Union

GoM Government of Montenegro

GDP Gross Domestic Product

HE Hydroelectric Power Plant

IEA International Energy Agency

IFI International Financial Institution

KAP Aluminum Plant Podgorica

Kfw Kreditanstalt fir Wiederaufbau

LPG Liquefied Petroleum Gas

MEEU Montenegrin Energy Efficiency Unit

MoA Ministry of Agriculture

MoE Ministry of Economy

MoEP Ministry of Environmental Protection and Plogsiplanning
MoES Ministry of Education and Science

MoEUI Ministry of International Economic Relatioaad EU Integrations
MoF Ministry of Finance

Monstat State Institution for Statistic

MoT Ministry of Maritime Affairs and Transportation
NGO’s Non-Governmental Organizations

ocC Other Consumption

PPT Private and Public transport

RE Renewable energy

RUE Rational use of energy

RTD Research and Technological Development

R&D Research and Development

SD Secretary of Development

SDU Remote controlling system

S&M Serbia and Montenegro

SME'’s Small and Medium Enterprises

TA Technical Assistance

TAF Thermal Accumulation Furnace

TE Thermal Power Plant

UCTE Union for Coordination of Transmission of Etegity
UNDP United Nation Development Program

UNFCCC UN Framework Convention of Climate Changeotiagion
UPT Urban Public Transport

USAID United States Agency for International Deyghent
VT/IMT Higher/Lower Tariff

wWB World Bank
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INTRODUCTION

This preliminary EE Strategy for Montenegro has bpepared in coordination with IPA Energy
Consulting, according to the Program assignmentimtide with the Program of technical assistance
to the Ministry of Economy and the Electricity Uliof Montenegro (EPCG), sponsored by the
European Union (managed by EAR). EE Strategy preseframework for initiatives necessary for
promotion of EE in all energy sectors in Montenegespecially in the field of final energy
consumption, including initiatives for increase@ us alternative and renewable resources.

Within the overall economy reforms in Montenegraéeent years, the basic system, institutional and
other preconditions for reforms in the energy seb#s been created. After introducing the Energy
Law (2003), Energy Policy for Montenegro (2005) atiteo legislative and sub-law regulations, the
Energy Efficiency Strategy (EE Strategy) generallyuB®s on the authorized institutions at national
and local levels. It indicates to the energy partiad R&D sector the existing opportunities andrthe
role in energy efficiency improvement in Montenegro

The Energy Law defines the responsibilities of theistry of Economy regarding energy efficiency
(EE) and renewable energy (RE) sources in Montendgr®.EE Strategy guides the implementation
of EE policy as defined in Article 3 of the Energyw.a

Article 3

2. For the purpose of fulfilling its obligations der this Law and other applicable regulatigns,
the Government shall, through the Ministry:
a) Realize EE policies and encourage the conservatienagy resources;
b) Encourage and advise on EE and the rational usecoggn
c) Develop and promote incentives for the efficiere a§energy and renewable resources
d) Promote the increased use of RE Sources and dltermaergy sources for generatiory in

the internal market; and

e) Manage funds contributed for the purpose of eneamservation and EE.

In addition, the document entitled “Energy Poliayr fthe Republic of Montenegro” obliges the
Government of Montenegro and other authorized tutgths in Montenegro to accomplish two
additional goals directly related to EE:

- Providing institutional and financial incentives feE improvement and energy intensity
reduction in all sectors, including all energy chaifrom generation to energy
consumption;

- Providing support for research, development andnptmn related to new, clean and
efficient energy technologies and related to cotidgmf the energy policy on an expert
and scientific basis.

Within the systematic, legal, institutional and iseeconomic instruments for accomplishing the
above-mentioned goals, the following activities evdefined in the Energy Policy document:

- providing incentive measures for implementationtted EE programs, new, renewable
resources and clean technologies, including eneffigient devices environmentally
acceptable;

- reconsideration of existing legislation and adaptd new legislation, technical standards
and regulations related to energy, in constructidnbuildings and other premises,
especially aiming at EE increase;

Technical Assistance to the Ministry of Economy an@PCG
An EU-funded project managed by the European Agencfor Reconstruction
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- facilitating the Montenegrin Energy Efficiency UGMEEU) to successfully promote and
conduct the Governmental EE Program, including psafsofor regulations that would
adequately support it;

- introducing subvention programs for the sociallystmeulnerable groups, aiming to meet
their minimal needs for the electricity and heagrgy.

The EE Strategy covers all the actions that mustakent by the Government and energy actors —
producers, suppliers and consumers of energy fdardo promote and develop the efficient use of
energy, RE and related technologies.

Worldwide experience shows that energy inefficiesbguld be attacked on the whole front, from the
supply side to the end-user efficiency. Given tbhmplexity of the project for the preparation of the
EE Strategy, it is necessary to engage the avaifbie potentials from the University and industry,

in order to precisely identify EE potentials, alsoough international expertise and financial suppor

and to promote modern, efficient and ecologicalceptable energy technologies for energy
generation and use in Montenegro.

What mostly interferes with the preparation of e Strategy is the absence of a National Energy
Strategy as a basic document, which would ansvesfaifowing dilemmas:
- Mid-term and long-term forecasts of the energy heds;
- Development scenario, especially in the field oé thelection of new electric energy
capacities;
- Rationally useable potential of the alternative eertewable resources;
- Optimal heating models, adjusted to the climaterattaristics, social status of the
residential sector and energy alternatives of fleei§ic regions.

In that context, this Strategy presents an ingiap towards an all-inclusive National Energy Sgpte
It should be reconsidered after completing the dfeti Strategy.

Also, concerning the identification of essentialeggy trends in Montenegro, there is a lack of
appropriate statistics on the consumption of sdiigiid and gas fuels in non-industrial activitiasd

of a large number of other data on the number a@natsre of consumers in all sectors, that are
required for the design of specific measures. Bighort available timeframe for the preparation of
this Strategy, it was not possible to conduct agglitaonal detailed research on the field that could
compensate for the missing information on the gneygtem.

Under the given circumstances, numerous analystsa@mclusions from this document are based on
data from:

- Study on saving possibilities, rational consumptiamd substitution of certain fuels in
Montenegro (with a special view toward electric rgye prepared for the Government of the
Republic of Montenegro by the Electric Engineeriragiity in Podgorica in 2000 (hereafter:
EE Study);

- IPA Draft Initial Report on EE Strategy, preparedIByA team in June 2004;

- The A Book on Expert Basis for the Energy Developn&rategy for Montenegro up to 2025
— Realized energy balances (working material) and

- Other relevant sources reported in Annex E.

This EE Strategy shortly identifies the origins akggy inefficiency across the whole energy chain,
especially in the final consumption (end-use efiicy). Annual action plans would define the priorit
activities that fall within the authority of the Mtenegrin Energy Efficiency Unit (MEEU). These
activities will target improvement for existing lstation, establishing EE funds and conducting
studies and demo projects as well as starting gpaigm related to the EE issues.

Technical Assistance to the Ministry of Economy an@PCG
An EU-funded project managed by the European Agencfor Reconstruction
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This EE Strategy is an open document. In the frammplfementation and monitoring of the results,
deviations from the target objectives can be ctedband new activities that are considered necgssar

for the achievement of objectives can be added.

Technical Assistance to the Ministry of Economy an@PCG
An EU-funded project managed by the European Agencfor Reconstruction
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1. EE AND RE USE POLICY AND OBJECTIVES

1.1 Significance and general access to improved EE

The influence of the energy sector on social pragpand economic stability for developed countries
is based on long-term planned activities for thgonal utilization of natural and technological
resources. Permanent concern about how to incrié&sés one of the basic components for the
sustainable development and strategic goal on thte devel. Implementation of the EU EE
regulations and standards, according to the Athdesnorandum of Understanding (2003) will
influence the Montenegrin integration into the EU.

The benefits of EE increase for the community areatestnated through:
— the rational utilization of natural resources,
— lower energy dependency,
— less need for construction of new energy faciliteesd lower harmful impact on the
environment.

Benefits for the individual consumer are:
— lower cost for the energy consumed and
— optimal use of the energy devices.

It is considered that increase of EE can be the Eqeensive and most productive energy alternative,
with practically unlimited opportunities. In additi, energy savings contribute significantly to the
stimulation of innovations, employment and economiiowth. With relatively small investments,
more rational selection of the technological equepin better organization and improved quality,
significant energy and financial savings could beiaved.

General definitions and prerequisites of rationsé¢ wf energy, energy savings and substitution of
energy forms, as basic methods for achieving bbhtrtd¢erm and long-term EE Strategy goals, are
presented in Annex A.

Preconditions for the achievement of EE goals amnrmphg and gradual implementation of
institutional, legal, structural-organizational afidancial-economic reforms in all energy related
sectors in Montenegro. Energand economy incentive regulations, as well as sewaérfinancial
initiatives (supported by especially established fuds), would create a good climate for successful
realization of Programme for rational use of energy

More rational energy use of energy and developrm&RE resources are closely connected with the
implementation of the general economic and socilicp and have significant potential for
contributing to sustainable development and ecoao@ndwth and also have positive impact in all
areas of economy. Additionally, considering thesinational obligations, significant institutionaica
legal changes, as well as changes in overall behawould be required.

1.2. General EE Strategy objectives

According to the positive experience and good pradh developed countries over the last 30 years,
the general goal of the EE Strategy is to emphasizée contribution of the efficient use of energy
on the following:

- Security of supply,

- Market competitiveness and

- Environmental protection,

Technical Assistance to the Ministry of Economy an@PCG
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and to confirm the significant role of EE in cregtinew business opportunities and increasing
employment, as well as its other benefits at tigeoreal and global level.

Based on the above, the specific objectives oEtieéStrategy are as follows:

Significant reduction of non-rational energy congtion in all energy sectors;

Reduction of the negative environmental impactredfrgy use;

Reduction of energy imports dependency and thecassd costs, and reduction of the trade
balance deficit;

Reduction of energy costs for households, incregatia living comfort, health and safety, and
playing a significant role in the improvement oé thituation of the poorest population;
Reduction of energy costs for the commercial seatat industry, therefore increasing their
competitiveness;

Reduction of energy cost in the public sector,dfae reducing the public expense;
Improvement of the reliability of the power systemeguction of the outages and distribution
losses;

Reduction of the costs for power generation anastrassion, and for distribution;

Launching of activities and creation of employmenkoaal level by developing local energy
resources and local business in the productiotgllagon and maintenance of EE equipment,
and in the provision of EE related services;

Improvement of international relations through citmiting in the goal of reduction of CO2
emissions.

Additionally, an essential objective of the EE St is dissemination of knowledge, experience and
social awareness regarding EE. Development and imgpitation of specific legal and other measures
is also important, including even minimum mandatstgndards where necessary, in order to achieve
the above-listed specific objectives for rationsé wf energy in all areas of its generation, distion

and final consumption.

Technical Assistance to the Ministry of Economy an@PCG
An EU-funded project managed by the European Agencfor Reconstruction
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2. PREVIOUS AND FUTURE ENERGY CONSUMPTION TRENDS

2.1 Brief review of the utilization level of the n&ural energy resources

The basis of the energy system of Montenegro, wisiéh mostly related to power generation, are the
exploited hydro potentials of the Piva and Zetars@round 1860 GWh per year) and coal potential
from the Pljevlja Basin (around 1,300,000 tons yeair). Total demand for the oil derivatives (app.
300,000 t) and one-third of the electricity neealsout 1,300 GWh) are imported.

Quite the opposite of a high-energy deficit, Momigm possesses very high-quality hydro-energy
potentials, suitable for the construction of peza&d power-plants of large capacity. That poterzed
been utilized for about only 27% of natural watkws, or for about 17% considering integrated
utilization of water flows. In addition to this, @arding to the latest estimate, the technicallyblesa
potential of small hydro flows is about 680 GWh pear.

Another primary energy resource in Montenegro ial.cbhe total geological reserves lignite brown
coal in the entire Pljevlja Basin totals approxietat360 million tons, while the exploitable resesve
are estimated at approximately 190 million tonsol@gical brown coal reserves in the Berane Basin
are estimated at 160 million tons, while the batameserves are app. 30 million tons. Coal in
Montenegro is characterized by a low sulphur cannwell as low ash quantity, which is especially
important for environmental protection.

So far, geological research conducted for a lormgpgédor oil and gas, both in the ground and under
the sea in Montenegro, indicates significant figdirof energy resources. Although the level of
exploration is not sufficient for a definitive cduasion, total potential of oil and gas reserves are
estimated to 470 Mtoe,, out of this 295 Mtoe urtiersea and 175 Mtoe under the ground.

New and renewable types of energy worldwide (exéepivood) are still in the stage of intensive
development and industrial research. Special @ten$ given in their use in autonomous and local
purposes and for meeting the demands of so-catiedl €nergy systems, particularly indicating their
increasing importance for security of supply andimmmental protection.

Energy of direct solar radiation, wind energy andnimss energy are the main renewable energy
forms in the area of Montenegro. However, excepinfthe traditional use of firewood and some
initial results in application of solar collectorsstalled in tourist facilities at the coastal grédzese
types of energy are not significantly in use in Moregro. In order to provide reliable estimatiohs o
this potential and the real possibility for its uk® generating electricity and thermal energy,
comprehensive studies and researches should beateddy using methodology and criteria applied
and developed in European countries.

2.2. Energy consumption trends in the past

An overview of the energy consumption in Montenédgydhe energy form in natural units and TJ, for
the period 1981-2004, is given in the Tables B.1 B} Annex B.

Picture 2.2.1 shows a graphic overview of the gneampsumption in Montenegro by energy forms.
An overview of the energy consumption by sectoasggories) is given in the Table B.3 — Annex B
and on Picture 2.2.2.

From the cited pictures and tables, three chaiatiteperiods are noticed:

- Period 1981-1991 - stagnating consumption, withréiterded increase of about 15% in 1984 and
1985,

- Period 1991- 1994 — steep decrease of consumptioabbut 65% due to the war crisis and
international sanctions,

Technical Assistance to the Ministry of Economy an@PCG
An EU-funded project managed by the European Agencfor Reconstruction ¥
14




& @ Idom Carl Bro a|s&
IPA VB o

- Period after 1995 — rapid growth of consumptiopeesally of electric energy and motor fuels.
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Picture 2.2.1Energy consumption in Montenegro, by energy forms

It is also obvious that the consumption of elediricheavy fuel oil and motor fuels are dominantly
shaping the overall consumption chart, which isvaht for the estimation of future consumptionrafte
2004.
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2.2.2. Energy Consumption in Montenegro, by sedffd} for the period 1981 — 2004

The steep decrease shown in the energy charts dirtt consequence of the deep socio-economic
crisis during 90’s. During that period the Monteniegeconomy operated at 20-30% of the total
capacity, which resulted to a decrease of the gtosgestic product for more than 60%. (Picture 3.2.3
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A combined picture of the GDP variations and enargygsumption for the period from 1989 - 2003
(1989 - base year) is given in Picture 2.2.3. lnghevious period, the displayed relation betwémal f
energy consumption and GDP recorded a growth tngmdo 45% until 1991. From 1991 to 1994, this
energy inefficiency index falls down to 15% andeaft 995 showed a permanent increase, so for 2003
it becomes higher by 67% compared to the base $688. This means that energy consumption per
unit of the gross product has been decreased byibb& recorded period. Completely the opposite
process occurs in developed countries, which ithties an alarming situation in this field and tisé r
that the energy sector in Montenegro will becomsustainable.

An overview of all the energy forms taking parttie energy balances from the primary through the
end-use of energy is given in the energy flowsttieryear 2004 (Picture B.1 — Annex B). This energy
overview should be updated through additional netebased on data for the last few years.
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Picture 2.2.3GDP/ per capita in Montenegro (US$/p.c)
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Picture 2.2.4EE Indicators in Montenegro
The final consumption structure is presented onritfiet side of the graph in two forms: by sector
(industry, traffic, agriculture and other consurop)iand by types of end-use energy (heat, mecHanica

operations, chemical transformations and other).

Pictures 2.2.5 — 2.2.7 show the characteristicticgla in the field of final energy distributed to
consumers, with the records from 1989 and 2004.
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Clearly, according to the given pictures the constimn structure changed in the period 1989-2004.
This is mostly expressed through a decrease of indlusonsumption from 58.4% to 50.6%, with the
parallel “other consumption” increasing from 23.5%to 29.4%.
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Picture 2.2.5Shares of sectors in final energy consumption
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Picture 2.2.6Energy forms shares in the total final energy congion
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Picture 2.2.7Electricity supplied to consumers by type of thefubenergy

Taking into account that in the meantime, significelanges in the participation of certain energy
forms was recorded, as the electricity share im@@éarom 39.5% in 1989 up to 51.6% in 2004
(Picture 2.2.6), it can be concluded that the medrstructural changes are moving to an unfavoerabl
direction. Actually, there is an increased partitipn of electricity in heat generation. Based loa t
fact that in this case there is an unfavourabldfiotent of the primary energy transformation into
useful energy, we conclude that this trend leads ltmwver rationality of the total energy systemisTh
is being confirmed by the data that in 1989, 31.@Rthe total available electric energy has been
transferred into heat, since this percentage i 2085 46.9% (Picture 2.2.7).
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2.3 Estimate of the future trends in energy consuntjon, by 2010

A rather reliable estimation of future consumptittends for certain energy resources, can be
conducted through a factor analysis, which wouldlude economy development estimates,
demographic increases, structural reforms towangsnomarkets, the development dynamics of
conventional and alternative energy and other ahttesources and of energy rationalization. In
principle, that is the task for the Energy StratefiMontenegro, which is not available at the moment

Due to lack of a more reliable forecast, the follagvassumptions are considered for the period of
2010:

- The following period will also be characterized Hyeteconomy’s recovery, with
economic growth and GDP growth,

- The current industrial structure, with KAP (AluminuReactory) and Steel Plant as
energy-intensive facilities, will remain the samethe period of 2010,

- With the living standard growth and the developm&Engémall and medium enterprises,
there will be a growth in energy consumption, bithwlightly moderate trends. Tables
2.3.1 and 2.3.2 and Picture 2.3.1 show the estiamatergy quantities with estimated
annual growth rate of 4% by 2005 and 3% by 2010,

- Increased participation of renewable and altereatdsources until 2010, at a rate of 4-

5%.
Table 2.3.1Energy consumption in Montenegro in 1997 and faseéor 2005 and 2010 (TJ)
Year

Fuel 1997 2005 2010
Coal TPP 10242 12528 14616
Other 1321 1252 1451

Heavy fuel oil 3868 4013 4414

Heating oil 361 682 750
Motor fuels 4370 6824 8317

Liguid petrol gas 129 152 191
Electricity * 13129 17288 20041
Firewood 1398 1905 2156
Alternative resources - 840 1700
Total energy 24575 33630 38990

* | osses in distribution included

Table 2.3.2Energyconsumption in Montenegro in

1997 and forecast2fa®5 and 2010 (in natural

units)
Year

Fuel 1997 2005 2010
TPP 981 1200 1400
Coal (10000 —&rer 126.5 120 139
Heavy fuel oil (1000t) 96.4 100 110
Heating oil (1000t) 9 16 17.6
Motor fuels (1000t) 102.5 160 195

Liguid gas (1000t) 3.4 4 5
Electricity * (GWh) 3646.9 4802 5567
Firewood (1000m3) 146.7 200 223
Alternative resources (%) - 2.5 4.3

* L osses in distribution included
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Picture 2.3.1Final energy forecast in Montenegro for 2010

Estimates of the future energy demands show thatrthert dependency will be significantly higher.
For example, the electric energy deficit will grdmm the current 30% up to 42% (2360 GWh).
Based on this, the cost for importing electricityith a price of 37 €/ MWh) will amount to €87 millio

per year. In other words, the trade balance defidit further increase and one option is urgently
exploiting the economically feasible EE potentidiarever possible. Many analyses and estimations
show that the energy sector of Montenegro hasréfisignt number of possibilities for more rational
energy use in all its domains.

Technical Assistance to the Ministry of Economy an@PCG
An EU-funded project managed by the European Agencfor Reconstruction




@ |dom CarlBroals &
%% PLANET

ERNST & YOUNG

3. EE AND RE SOURCES POTENTIALS
3.1 EE indicators

The energy system of Montenegro, throughout the Igugipain and including the use of primary
resources, production facilities, energy transrorssand distribution, energy transformation and
utilization by end users, presents a number of nadional characteristics, primarily attributed to:

- Long absence of an energy strategy;

- Extensive use on energy-intensive and often obstdeteologies and equipment;

- Non-optimal use and operation and inadequate nrante of facilities;

- Insufficient awareness and knowledge in use ofgnby the end users;

- Inadequate skills and competences of employeesdrgg facilities;

- Insufficient knowledge about the possibilities fational energy use;

- Wrong pricing policy for energy.

Disproportional high and non-optimal consumptionesfergy is best illustrated by the following
indicators: energy consumption per capita, energygsemption per unit of production (intensity
factor), energy cost as a share of GDP in totaltgnsector, especially in energy intensive indestri

Due to KAP consumption, Montenegro is a huge dl@ttrconsumer, with the gross consumption of

6,500 KWh per capita per year, which strongly iatls the weakness of the electricity system,
especially in generation side. This weakness ieased by the fact that KAP is responsible for ~44%
of the total consumption and requires a secure eomtinuous supply. However, the specific

consumption of total energy is relatively low amdsi estimated at 1.08 toe in 2003. According to
IEA, this figure is at the level of the world avgea but about 5 times less than in developed ciagntr

Also, in 2003 the energy intensity factor in Morggro was 0.432 kgoe/€, compared to 0.205 kgoe/€
in developed countries. In the EU, according to IBAyas 0.13 kgoe/€ in 2001. This means that
Montenegro was spending ~2.1 times more energyupirof production compared to developed
countries in average, or 3.3 times more than thevi#iich indicates significant room for optimizing
energy use.

The multi-leveled impacts of the long-term socio+emmic developments of the recent past and inter-
dependent influences of traditional and modern wayslife are responsible for the current,
unfavorable energy characteristics. Particularlyrioiental is the heritage of state, economical and
social crisis over the recent few years.

Indicators of energy use deteriorated to such daenésince 1990 that macro- and micro-economic
analyses indicate that the future recovery of Moatgin economy by 2010 can be realized only if the
above indicators are improved to a level, at legsial to the 1990 level.

The above mentioned facts indicate an urgent needrfdertaking all the necessary measures, first
towards concrete activities related to the ratioms¢ and conservation of electricity and thermal
energy, in the residential, public and commercakars.

3.2 EE potential in the energy sectors

In order to develop an adequate framework for @idgy it is necessary to estimate the potential fo
more rational energy use. This potential couldrmyzed from three following points of view:

- technical potential,
- economic potential and
- market potential.
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If economic criteria is excluded from considerafitire technical EE potential and RE potential could
almost be unlimited. However, EE and RE technologieate costs, sometimes higher than standard
solutions. Even so-called “solutions for free”, Buas the better use of existing equipment (manual
lighting control, manual temperature control, etdrjvolve some costs for campaigns to raise
awareness and knowledge, etc.

The definition of “economic potential” is not simple general, sustainable development of the EE
and RE technologies must be integrated into th&ket@conomy and costs should be recovered by the
benefits. If energy prices are accurate and refidictexternalities”, they would reflect real costs
Under this assumption, the economic potential cbeldefined as follows:

- For EE: the end user could afford the cost of aitiefit solution based on energy savings
and within an acceptable payback period. The aabéppayback period depends on the type
of user and a number of other criteria.

- For RE: the investment for energy generation co@l¢paid back from the produced energy
value (avoided costs for purchasing energy or amfdit revenue from energy sales) within an
acceptable payback period.

Therefore, economic EE potential represents a pattieotechnical EE potential, which is attractive
from the macroeconomics point of view, under pdriganditions, assuming absence of any other
barriers. Market potential is estimated taking iabzount the investors micro-economic point of view
including payback periods and existing barriers.

The potential for more rational use of energy presére basis for defining EE policy objectives and
the energy policy in general. Technical potentialras be the objective in itself, but serves as Bn E
indicator. The difference between the economic amdket potential shows the level of required
interventions that the Government should undertak@omote EE improvement.

However, achieving EE and RE goals create certanefiie for the state. Those benefits could not
always be reflected in the microeconomic terms:uced investments in energy production,

transmission or distribution instead of electridityport, stimulation of local employment, increased

national energy independence, improved energy balatmucture, environmental protection, increased
competitiveness for enterprises, improved livingnsiards for the population etc. Those are all good
reasons for public support to EE and RE. In EU cdemtthe public support in favor of EE and RE

includes direct incentives, fiscal subsidies, $wdins, electricity market regulations with preferero

RE solutions, etc., which obviously directly infleenthe “economic” EE and RE potentials.

Unfortunately, most of the available data regardimg EE and RE potential in Montenegro are not
useable without additional evaluation; therefore figures mentioned below should be revised
through “market studies” for each sector. Theradsdoubt, taking into consideration the absence of
an EE policy lately, that there is a huge econontic @étential in Montenegro without any direct
incentives for end users. Exploitation of this poie should be the priority of the EE Strategy hie t
next few years. Absence of incentives doesn't nikanthe Government would not have any costs.
The following chapters will show the various bari¢hat influence market and could prevent from
the achievement of this potential. Removal or atstereduction of these barriers requires the
coordination of governmental activities and a mimim of financial resources necessary for
implementation.

A significant potential for increased energy e#incy also exists in the area of generation and
transmission (especially in distribution) and imustry. However, power production sector (EPCG
and Coal Mine) as well as the industrial sectof solon be privatized, which will create competition

and profit motives for the future owners to impleméheir own EE programmes. In some cases,
programmes to be implemented may include drastiabiitation or the replacement of non-optimal

existing technologies, and in other cases orgdnizalt and technical measures oriented towards
energy savings.
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On the other hand, Montenegro has significant REem@tl (small HEs, wind power, solar energy,
biomass etc.).

According to the Study [1] findings, small investm® in industry can lead to significant EE
improvements, specifically savings in the non-fagrandustry up to 13%, in the ferrous industry aip t
30%. Possible savings in the rest of the industey estimated at 7%, and in transport 10%. In
residential-communal sector including tourism thisra savings potential of 20% - 30%. However,
given the lack of interest rational energy usethese sectors, savings of 10% can be realistically
expected. In the energy sector (energy consumjtiayeneration and transmission) it is realistic to
expect savings of ~7%, while the transmission astiiblution losses can be decreased by ~30%.

Therefore according to the Study [1], possible tetargy savings without significant investments in
all sectors in Montenegro were estimated at 139%3& 4100 - 4300 TJ based on the expected 2005
consumption level. These savings equal 1140 - 1G®¢h of electricity (which was the deficit in
1997) or 400,000 - 410,000 tons of coal (~40% @il consumption in TE Pljevlja) or 96,000 - 98,000
tons of motor fuels. The annual economic effectadfonalization of energy use, at a price of 3.7
c€/kWh, is ~ € 41 million.

3.2.1 Energy production sector - Cogeneration aaddurces

According to the existing conceptual project in gwmver generation sector, the main EE potential is
the cogeneration potential of TE Pljevlja of 78 MWtleermal energy that can be used for heating the
Pljevlja Municipality. The condition for releasiribis potential is the implementation of the Program
of Reconstruction and Modernization of TE, in order ttansform it to CHP and to build an
appropriate district heating infrastructure in tbiéy. For this highly profitable and ecologically
acceptable program, significant investments areesssry from EPCG (or future TE owner) and
Plievlja municipality. The energy, environmental andestment aspects of this EE potential should
be included in the TE and the Coal mine Pljevljagtization strategy.

Small HEs

Besides large Hydro-Power Plants at the Piva arnd deers, seven small HEs are active within the
EPCG system and their total installed power is 9 MMth an average annual production of 21.4
GWh. In addition to the unexploited HE potential farge HEs, the main unexploited renewable
potential for electricity production is the HE poti@al of small water streams. It is based on the
analyses (studies or conceptual designs) perforomedO sites in tributaries of Moraca, Zeta, Lim,
Piva and Ibar rivers. The technically feasible ptétror small HEs is 680 GWh with total installed

power of 226 MW. It is necessary to conduct rededoc all potential small HEs and include them
into the Master Plan, and afterwards conduct rebkedor specific Power plants and develop
conceptual designs.

Wind energy

Although the analyses of the wind energy potentiaMontenegro are not complete, there are very
favorable estimates, which is favored by a comimnabf mountainous terrain and Mediterranean
influences. Based on meteorological measuremguaitgntial areas that could have “good” wind
power are located in the vicinity of NikSithen in south western region of Montenegro, ia th
mountains over the sea, and in Coastal regionllTstriate this potential, measurements taken by the
Meteorological Station in Niksic have shown thatidg March 2002 the wind power was 30 W/m
while on a 1000 m higher location of the ski-cerfducje” near Niksic during the same month the
wind power totaled 225 W/mMeasured wind parameters at the “Vucje” locatihming 74 days
(between Feb. 23 and May 8, 2002) total duratioaative velocities over 4 m/s was 60%. A wind
generator with a 500 kW power (three blades withmeadius) would produce over that period 230
MWh of electricity or 3100 kWh per day.
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At the end of 2001, the Government of the Netheldaapproved a donation for implementing a Pilot
project constructing the first wind generator infifenegro, with the total power of 500 kW. Based on
the results of the measurements, Holland “Main Wi@dmpany and the donation beneficiary, the
“Mezon” Company from Podgorica, selected the lliBsdo location for this windmill. For
implementing this Pilot Project, EPCG provides thed for the windmill's location, build access
roads and electric network needed for connectirgptiant and for later purchase of the generated
electricity.

Solar energy

Solar energy is a significant RE potential in Momtgmo. The area of Montenegro is exposed to direct
sunlight for about 1500-2500 hours per year, wheclapproximately 17-18% of overall year time.
Especially, the Montenegro coast is highly exposeditect sunlight, with an average solar flux of
4.45 KWh/ni (the area of Bar and Ulcinj municipalities). Iretprevious period (before 1990), solar
energy was used in many hotels and landlords’ifesifor sanitary hot water production and wae als
used in some residential and military buildingse Thtal of installed area for solar collectorslisut
11,000, with installed capacity of around 5,500 kW. Sopreliminary estimation shows that
existing solar collectors’ installations cover oBB6 of all demands for hot, sanitary water.

In order to identify the solar potential in Montgne more precisely , it is necessary,(on the bafsis
available data), to conduct detailed spatial arabaeal planning of all important parameters that
define available solar energy.

Biomass

Out of all the available biomass types used asramgy resource, firewood is mostly used (~150-
220000 m per year), especially in households and partlghi public and commercial sector. A

certain quantity of wood waste is used in wood pssing industry for generating the technological
steam used for own production process. An area7&06kntis covered by forest, which is about 42%
of the total area of Montenegro. Except traditionaké of firewood, other biomass forms are not
utilized in Montenegro.

Communal Waste

Solid Communal waste of about 200-250000 tons alhngroduced in Montenegro, is causing
significant problems of its disposal in most conmalucenters (especially in the coastal area). The
modern approach considers solid waste as a comreueadly problem, to be solved by its burning in
order to produce electricity and heating energyinizged communal waste quantities in Montenegro
are the basis for constructing 3-5 industrial fae# for its burning and for generating 7-15 MW of
electricity and 10-20 MW of heating energy.

3.2.2 Electrical energy Transmission and Distribusector

The reduction of Power system's transmission distfibution losses represents the main EE
potential. Total EPCG’s technical and commercialdssa 2003 were (Picture 3.2.1) 446 GWh in the
distribution and 167 GWh in the transmission nekwoTotal losses were 613 GWh, i.e. 14.4 % of
gross consumption. Compared to the distributiosgmnsumption, distribution losses were 18%.
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Picture 3.2.1EPCG electricity consumption and losses (GWh) 2003

A realistic EE potential is reflected in reducingstdbution losses to the level of 7% - 7.5%,
although the potential in transmission losses riédnic should not be neglected, in spite of limited
possibilities in this sector. For example, totatisgs in 2003 would amount to 260 - 270 GWh, or
about 19% of the deficit.

Evaluated with the low price of Montenegro electyiaf €0.03 per kWh, excluding taxes, the total
energy savings based on the reduction of energgsois 2003 amounted to about €8 million per year.

EPCG is keeping records on distribution losses afidation rates on a monthly and annual basis. It
is also organizing special teams for implementimg lbsses reduction programs and is analyzing the
needs for conducting a study on implementation theagower and energy compensation in the

energy system of Montenegro.

3.2.3 Industrial sector

The industrial sector participates in the energyahezd of Montenegro with 50% of the energy
consumption over the last two decades, out of wlibPo is allocated to non-ferrous and steel
industry, and therefore industry is the biggesrgneonsuming sector. At the same time, it is tfeaa
where significant energy savings can be realized.

A major part of the Montenegrin industrial facé& was built during the period over which
technology selection criteria were based on minimgiznvestments, but with little heed to energy and
ecological efficiency. The coefficient of efficiencgalculated as a ratio of useful and final energy,
0.65 for ferrous metals industry, 0.60 for non-deis metals industry, 0.50 for non-metals industry,
0.85 for chemical industry, 0.71 for other indussdtiand for overall industry 0.62.

Steel Works Plant in Niksic

In the steel industry, as represented by Zeljekbkaic, from 1981 — 1989 the average consumption
was 10.65 GJ/ton, while between 1990 — 1997 witlpraduction decrease of 46%, specific
consumption was 13.1 GJ/ton, or 23% more thanerfitet period. The situation is more unfavorable
when taking into account that the level of raw kfgecessing in the second period was significantly
lower.

Research showed that using the “waste” heat ofsinddi water and exhaust gasses of the heating
furnaces in Zeljezara represents the biggest patefdr optimizing consumption and increasing
efficiency of use of industrial fuels.

Potential savings are estimated in the EE Study:

Electric energy:
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- ETA 9% i.e. 17.6 GWhlyear
- Electro-resistant furnaces 7% ie. @BWhlyear
- Electro-motor drives, lighting and other 5% ie. 5.6 GWhlyear

Heavy fuel ail:
Energy of exhaust gasses from different kinds aidaes is ~41 TJ/year. By using this heat, the need
for heavy fuel oil could be reduced by 3.5%, i.£060 t.

Coal:
Using heat pumps would allow the use of waste Hieatt could satisfy all the needs for heating
premises and preparing water supplies, and recasdeconsumption by 60%, i.e. by 30.000 t.

Total estimated EE potential of the Steel Works PlanNNiksic is ~450 TJ, i.e. 14.5% of total
consumption in 1989.

Aluminum Plant Podgorica — KAP

A representative of the non-ferrous metals indus$ryKAP, which is the largest single user of
electricity in Montenegro. Its production procesensists of a number of technologies and
organizational units. In its annual energy consumnptelectricity participates with ~60% of the tipta
heavy fuel oil with ~40%, while other sources atrgy (heating oil and liquid petrol gas) represent
less than 0,5%. The biggest consumer of elegtrisithe Aluminum Electrolysis Unit (series A and
B) with 92,5%, while the biggest consumer of hefusi oil is the Alumina Plant with 85%.

Production in the Electrolysis Unit in 1997 was 216wer than the capacity, while the specific
consumption of electricity was 12,7% higher thaojgcted. At the same time, production of alumina
was 58% of the projected, and specific consumpbbrheavy fuel oil was 17.7% higher than
projected.

The main opportunity for reducing electricity consian, in the absence of significant technological
breakthroughs, is to maintain the voltage of catidhe norm-prescribed value and to decrease the
anode effect. It is also necessary to provide rieeth solution for electricity generator to be
connected to 10 kV network and to work in co-gatienal mode.

Potential for energy savings in KAP according te pinevious EE Study is:

— Electrictricity 6.2 % ie. 86.2 GWh/year
— Heavy fuel oil 20 % i.e. 18 000 t/year

Total estimated EE potential for KAP is ~1000 TJ,1@% of the total 1989 consumption.
3.2.4 Transportation sector

The transportation sector is a large consumer obited energy, which calls for special measures for
energy savings and optimization. Transportatiortigpates with ~20% in the total consumption of
energy in Montenegro. Imported resources (motaoljge and kerosene, diesel and heavy fuel oil)
represent 98% of consumption.

The development of the transportation system in Eie&gro is not at a satisfactory level in respect to
the density of the transportation network and sew/i quality. The density of major and regional
networks is 13 km/100 kinwith an average travel speed of 48 km/h. The derditthe railway
network is only 1.8 km/100 kinwith low commercial prices and poor equipmente THailway
between Niksic and Podgorica is not electrifiedd aaquires an urgent overhaul, while the railway
Podgorica — Bozaj — Skadar stopped operating ir2 298 it is unlikely that the traffic will be re-
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established any time soon. Local public transpomais not organized in most cities, and public
transportation is insufficient, especially in therthh of Montenegro. In terms of transportation for
people and goods to and from the surrounding regiosufficiently developed road transportation
represents a limiting factor.

The efficiency coefficient of transportation is l@amnd in 1997 was 0.31.

Given that road transportation is participatingha88% of energy consumption (excluding maritime
transportation) and it is based on imported enaagources, the main area for optimization and
savings is road transportation. Individual constgne&onsumption represents 60% - 80% of
consumption. Motor gasoline is the main sourceepérgy for individual consumers (personal
consumption) and over the most recent years, ngateoline consumption grew at a 7.4% rate.

Compared to maritime cargo transportation, withltiveest specific consumption per unit of work, the
consumption of railways with an electricity drivies2.4 times higher, that of diesel fueled railwéas/s
14,1 times higher and that of road cargo transportas 21.2 times higher. This clearly illustatfe
advantages of railway transportation over roadeargyl personal transportation.

Potential for energy savings in transportationpaditnig to EE Study, is 10%, i.e. ~50TJ.
3.2.5 Tourism sector

In tourism, until 1990, Montenegro had a dynamiovgh and turnover. Location distribution of
capacities is uneven, with the following breakdoweaside — 95% of all tourism capacities; Central
Montenegro - 2%; Northern Montenegro - 3%. Themfenergy savings and optimization should be
primarily focused on seaside tourism, i.e. sumroerism.

Energy sources used in tourism are electricity, ,coahvy fuel oil, petroleum gas, firewood, solar
energy (solar collectors), etc. There is no offigtdtistics on energy consumption in tourism. This
consumption is accounted for within the total comaduconsumption, which makes quantitative
analyses difficult. The primary energy requirememtstourism are for heating, cooling and the
preparation of hot water and food, which is sodritem thermal energy.

Possible energy-saving measures in tourism incbafeserving all available energy sources and the
substitution of certain non-renewable or importedources with renewable or non-conventional
resources, primarily with solar energy in the calstgion.

Potential for energy savings in tourism is estirdate~20%, which represents 420 TJ.
3.2.6 Residential and communal sector

The contribution of the residential and communalkaers a significant amount of the total energy
consumption of every country. It depends on thell@f development, living standard, climate etc.
Some analyses show that in the OECD countriessihisor is responsible for 1/3 of total energy
consumption. This is a cause for a detailed oeendf the EE potential in this sector, since very low
investments in this sector can lead to significawings in electricity consumption.

Based on research in the EE Study in Montenegraicipation of households and other communal
consumption (tourism included) varied from 27% ®81 to slightly above 20% in 1990, and after
that, due to the decrease in industrial consumptioh991. and 1992., went back to the percentage
levels of the 1980s. In that period, total energgsumption started to decline and its compositias w
restructured; as a result, in 1994 households anthnal consumption reached the level of 46% of
total energy consumption. In recent years, witleemnomic revival, that participation decreasedragai
to ~30%. The structure of consumption is such, thast of the consumed energy in the residential
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sector is allocated to heating, preparation of tagnihot water, cooking, food refrigeration and
recently air conditioning, which is new comparedhe situation 15 years ago.

Table 3.2.1 shows the structure of electric enemyysaumption in the residential sector which use
electricity for heating,..The data has been takemfthe research conducted by the Electric Utility
company from Belgrade during the 1990’s, which hsivewn that an average household uses 65% of
electricity for heating purposes and 11% for wditeating of its total consumed energy. There is the
primary EE potential for substitution and the redarcof energy consumption.

In order to perceive the actual potentials for leenergy savings, Table 3.2.2 presents the ofata
electric energy delivered to the distribution cansus in years 1996 and 2001. The emphasized years
are presented in order to show the growth of eneaysumption in the distribution sector for a
specific time period, because its beginning represséhe recovery from the UN sanctions, and the
records from the year 2001 are quite closely repriasg the current consumption.

Table 3.2.1Structure of the energy consumption in apartmeuith electric heating

Purpose Share (%)
Heating 61.2
Preparation of sanitary water 11.5
Lighting 2
Food preparation 10
Refrigerators 2.5
Deep freezing 3.6
Laundry and dish washing 6.6
Other 2.6

*In Belgrade area

The table shows a significant proportional incremsthe electricity consumption for heating in the
Municipalities Bijelo Polje and Niksic, which arée second and third biggest municipalities in
Montenegro. Podgorica is below the Republic aveiag®rcentages, but far ahead in absolute value
and presents one-third of the total consumptiotihénRepublic. The data that should be considered as
problematic is that in the instance of Niksic angelB Polje we talk about Northern municipalities,
which are characterized by low winter temperatamed a fairly long heating season.

Therefore, total energy saving potential is ~1100GWeking into account heat as a useful energy.
For the purchase or generation of this quantitfedextricity (taking into account the estimatedfta

of electricity in the future of 37 €/ MWh), it is cessary to provide circa €40.7 million, which i$/80

of the funds Montenegro earmarks for imported elgtt purchase each year. Naturally, the demand
for heat as a final energy form will not decreas#her it will increase, but it is necessary toogrtze

all energy savings measures and necessary sulbsiifuso as to meet the current heating needs, it i
necessary to decrease the specific energy consumpti

Table 3.2.20verview of the electricity consumption used foatieg
by Montenegrin municipiais

Electric energy consumption for heating (GWh)
S Increased
Municipality 1996 2001 Consumption (%)
Bar 72.3 88.476 22.3
Berane 44.2 53.184 20.3
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Bijelo Polje 39.2 56.849 45
Budva 40.6 55.386 36.4
Cetinje 36.2 39.827 10
Herceg Novi 71.2 87.696 23.2
KolaSin 10.4 13.063 25.6
Kotor 475 57.155 20.3
Mojkovac 8.1 9.546 17.8
Niksi¢ 94.6 | 134.221 41.9
Plievlja 35 41.448 18.4
Podgorica 333.5 364.571 9.3
RoZaje 13.6 20.572 52.6
Tivat 29 31.403 8.3
Ulcinj 32.5 39.977 23
Zabljak 5.8 7.576 30.6
Total: 913.7| 1101.30 20.5

In addition to space heating, heat as a final gnéwgn is significantly used for sanitary hot water
production, which is particularly expressed in sloeith part of the Republic during the tourist seaso
For a better understanding of consumption, theugst in Annex C contain the consumption of
electricity by regions in Montenegro in 1996. Thex@ characteristic rise in the coastal regionrdyri
the summertime caused by the tourist season aimtarased need for sanitary hot water, while in the
other regions there is a summer minimum when tiger® need for heating. However, recently this
relation may be changed by the widespread user @baditioners in the Central part of the Republic
where the biggest centers, Niksic and Podgoriealcmated.

Figure C4 in Annex C shows a summary chart for Moagro which form is similar to the chart for
the central region (C2). The participation of eliecheating was 22.1%, which is also close to the
percentage for the central region. This is reasendbking into account that the participation lie t
total household consumption for the central regibMontenegro was 50.5%. Analyzing this data, it
can be concluded that usage of electric heatinghisrsector in Montenegro is relatively high and
that the volume twice exceeds the average regiktarormer Yugoslavia.

Implementation of insulation in improving EE ofthe buildings

By improvements to the existing insulation charasties of the buildings (window and door sealing,
replacement of standard windows by double-vacuundas, by installation of thermal insulation in
the roofs and other areas where possible) it isiplesto achieve significant heating energy savings
These measures, by their structure, represent nesastitow investment with high savings that are
primarily estimated at a minimum of 10%. Instabatiof insulation layers reflects on wall surface
temperature as well, which is a significant comfadtor inside the building. As for the new builg®

it is necessary to point out that a separate lameeded to set out standards in this sector (Imgjldi
code), so that loss values limits throughout thidmg shall be exactly defined.

Therefore, estimated energy saving potential, baseuilding insulation improvement is 110 GWh,
i.e. €4 million.

Heat pumps

The heating pump represents one of the most effitdéehnical solutions for electricity savings foet
generation of heat as a final energy type. In @&idito heat generation in heating season, heat pump
represent cooling devices during the summer montien it is necessary to carry out space cooling.
There are several technological systems for heatrggan by using a heat pump. It varies mostly in
the source of low temperature heat, its temperd¢wed, user type (industry, household, trade), etc

Technical Assistance to the Ministry of Economy an@PCG
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The ratio of heat delivered by the heat pump ardethctricity supplied to the compressor, is define
as coefficient of performance, , which is a benctikriar heat pump operation efficiency. The usual
value of this coefficient is in the order of a magde of 3 to 4, and recently exceeds values over 4
Also, it is necessary to say that heat pumps ane reffective in the areas with mild winters, where
the air temperature does not go below -5°C. Imtleas with more severe winters, a heat pump can be
applied, but must be combined with some systemphatides a higher temperature for the primary
heat source (e.g. solar collectors, geothermaksounil, etc.)

If an potential of ~1100 GWh is observed (as itrientioned above), it can be calculated that this
volume of heat can be generated by heat pumps gongwnly 300 — 350 GWh at an annual level.
Year by year the price is becoming more acceptablen for the majority of the population. The
problem with promoting these devices for heatingstiyoconcerns the prejudices that these devices
should be used only for cooling, not for heatingweell as a habit of using electricity storage beat
These attitudes are difficult to change.

During summertime operation, heat pumps are usedht generation of cooling energy, in which
high volumes of heat are directed through the cosele This heat represents a pure loss which could
be used for sanitary water generation by the meaasso-called "de super heater* on the "hot* side
of the condenser. Heat pumps with so-called “deesiheaters” have already been produced serially
and represent an extraordinary solution for sapiteater generation in the summer months for big
buildings, such as hotels, institutions, hospi¢ats

Accordingly, in cases where only 10% storage heated other types of electrical heaters are reglace
with heat pumps, it is possible to obtain energyrggs of approximately 74 GWh, or €2.7 million in a
heating regime.

Cooling energy accumulators

A measure, by which it is possible to obtain siigaifit energy savings and to providad shedding of
distribution system during the summer months arily dansumption, is the application of “cooling”
energy accumulators together with a cooling machiwring nighttime, when the lower rate for
electricity is active, it is possible by the mearisa cooling device to accumulate a large quartity
energy in a relatively small volume on accounthe tce-melting heat (10 kg of ice = 0.922 kwh).
This energy captured in ice can be used in the agigration regime of cooling installation and as a
supplement for covering the peak load or for cavgthe total daily consumption. Figure 3.2.2 shows
a typical chart of electricity consumption for cimgl a hypothetical building during the daytimecain

be clearly seen from the chart that period withhkst energy consumption, between noon and 6
p.m., can be covered from the accumulated enemgrgted during the nighttime. Also, in addition to
cover the peak load, there are solutions whenpbssible to cover the total daily consumption fogy t
night accumulated energy, but this is less ratibleghuse it requires the installation of equipnodra
higher installed capacity.

By using cooling energy (ice) accumulators, cerefiiects are achieved that can be recapitulated in
several items, as follows:
- Decrease of installed capacity for cooling facilthich is dimensioned not according to the
maximum load ( peak load) but according to its mealue, as it is indicated in the Figure
3.2.2,
- Energy consumption during lower night rate by whgignificant financial savings is
achieved (lower bills),
- Usage energy during the night hours, is useful éectrical network system to get through
period of minimum load when energy consumptiosigmificantly decreased,
- A cooling machineoperates with a higher degree of cooling due taedsed outside air
temperature which is usually used as a heat “abyss”
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- When ice accumulates on the surface of evaporatibestemperature in the evaporator is
gradually decreased, which to a certain degredlssite cooling factor of the machine, but
there is some compensation in the decrease ofdeuasi temperatures.

OFF-PEAK INTERMEDIATE PEAK OFF-PEAK
ELECTRICITY ELECTRICITY ELECTRICITY ELECTRICITY
RATES RATES RATES RATES
ELECTRICAL LOAD

ELECTRICAL LOAD FOR DIRECT COOLING

DISPLACED BY
COOLING STORAGE —_|

ELECTRICAL LOAD
FOR CHARGING
COOLING STORAGE /é
/ NON-COOLING _r
/ ELECTRICAL LOAD

MIDNIGHT 6AM NOON 6PM MIDNIGHT

w@\\\\‘v

Picture 3.2.2Typical chart of the consumption and accumulatiboomling energy during the day

Application of the cooling energy accumulators pdeg significant financial results in electric eger
cost reduction (bills are reduced by half of theoant) on one side, and on the other side it prevale
lower peak load during the summer months, whenitgdé needed.

Solar collectors

Energy from direct solar radiation can be conventéadl thermal energy and be used as a final energy
for preparation of sanitary hot water, for industpurposes, for space heating during the wintextim
but also in any other area where applicable. Seteargy usage has been actualized during the last
couple of decades, and will help solve the eaghargy problems by reducing waste and environment
pollution.

So far, research in the field of solar energy feating water and space, shows that using solaggner

is economically justified on the level of its 60%rficipation in the total energy consumption

necessary for those purposes. In some cases wel weatl additional heating in solar system, in the
amount of 40%.

Ideal areas for the implementation of solar heasiggtems are the open spaces on the Montenegrin
Coast, where significant tourism facilities aredtsdl and where we have significant sanitary water
consumption during the summer months, which isegreesl in Chart C1. Also, those facilities mainly
use electricity for preparation of sanitary hotevatis well as for cooling and food preparation.

According to the data from 2001, the estimatedtet@ty consumption used for the preparation of
sanitary hot water in the residential sector wag G8vVh. Employment of the solar collectors’ , which
would substitute, for example, , only 15% of thec#licity consumption for this purposes, would
result in saving 22 GWh per year, that is €850,00
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Use of underground water capacities as an additioto or a replacement of the cooling
systems

Electricity is being used lately not only for hegtiand sanitary hot water preparation, but also for
cooling during the summer months. This form of aonption will be even higher in the future,
considering the increased needs for a better ligtapdard during the summer months, and the
relatively affordable prices of those devices.housld also be considered that the electric enemgy i
cooling devices could not be substituted by sorherotnergy type, which is in direct dependence on
today's level of technology development.

In numerous public buildings with a high concerntnatof people, such as hospitals, schools, sport
halls, and public institutions, cooling is usualbentralized, therefore the preparation of the
conditioned air or cooling water is being done imecocentral unit, which usually has very high
installed power (over 100kW). Since the Podgorioga&has significant quantities of underground
waters with a relatively constant temperature dyuthre whole year (app. 12 -°D), it could be used
as cooling reservoirs during the summer months. éanthis water can be directly transferred
through pumping facilities into stations where &ncbe used to supplement the existing cooling
installation or as the main cooling source.

An example of this installation type operates ie fublic institution Sports Center “Moraca” in
Podgorica, where the low temperature of undergromatirs is used for sports hall air-conditioning.
This could be used all throughout Podgorica, bec#use is almost a subterranean lake under the
town. The savings on the existing installationslddee up to 60%, and on the installations in the
newly constructed buildings it would be up to 50%.

Influence of the automatic control on rational consmption of thermal energy

Modern heating and cooling of the residential aratkimg spaces demands systems for automatic
temperature control (AC) that provide the following

- Pleasant thermal feeling and
- Energy savings.

Some developed countries are currently installitggral systems for heating, cooling and lightning

in big residential, public and commercial buildinggich are based on microcomputers technologies
with compatible software. This approach enables herggrgy savings through system automation,
which were completely inconceivable with the claakapproaches.

In Montenegro, practically , there is no any aut@daontrol installed for thermal energy consumers.
In best case, manual water temperature regulatmmdcbe found in boiler rooms, but not
automatically controlled heat release , based ginen set of ambient parameters.

Due to present architectural, location, ecologaradl many other conditions, many consumers don’t
have any alternative choice, especially in thedessiial sector, and therefore will have to usetalec
heating as the only available choice for a longqgaeof time. Under those conditions, except for
improvements to the insulation, significant eneggrvings could only be realized with properly
automatic control of storage heaters, which coetflate the temperature level in the room.

Through additional thermal insulation and a tempeeatevel maintained at 18-20°C, savings of 10%
could be achieved by using storage heaters .

Because of the huge storage heaters participdionheating, Electric Utility Company of
Montenegro faces a significant problem with unewsily load curve and that they have to be
managed from command (dispatcher) centers.
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Other household appliances

Other appliances for cooking, clothes and dish washfreezing, etc., are widely present in the
residential and tourism sectors. Some of theseh(sisccookers) have installed power up to 10kW.
Depending on the maintenance quality and appliantasdling, the following savings could be
achieved:

- electric cooker app. 26

- electric boiler app. 8 %
- refrigerator -freezer ppa 8 %

- laundry wash machine app. 4 %

- dishwasher app. 2.5%
- ironing app. 10 %.
Lighting

Electricity consumption used for lighting is relatiy low compared to the other consumption sectors
(~2% in the residential sector and ~0.8% for puld{jbting). However, keeping in mind that a lot of
energy is consumed for lighting in other consumptisectors (industry, handicrafts, trade,
transportation) and that a lot more intensive lightof the streets and traffic arteries could be
expected, special attention should be paid to matienergy consumption in this field. Besides the
organizational-technical measures that can con&ibito more rational consumption, modern
technological solutions for light bulbs should beplemented in order to increase lighting efficiency
and longer lasting bulbs.

Incandescent light bulbs are not an economicat bghrce, because over 95% of the generated energy
is heat and only a small percentage is for light@gmpact fluorescent light bulbs are much more
efficient, and especially the new generation ofiature so-called saving tubes that with the power o
25 W provide the same lighting effect as a 100Wamescent light bulb, and are still lasting 4-5
times longer. The resultant savings are the samesing sodium bulbs instead of mercury bulbs for
outside lighting.

Provision of proper selection of the bulbs and lenmgentation of automatic control for lighting,
provides a possibility to have an energy savirfgde25% in this field.

Compensation of the reactive energy at 0.4 kV

Compensation of the reactive power and energystridution networks results in multiplied positive
energy, technical and economic effects, and edpetii@ following:

- reduction of active energy losses on each secfiafeotrical energy system network from
the point of generation to the end users;

- reduction of the peak load;

- reduction of the voltage drops and improvementubkage situation on the network
during the peak load periods;

- reduction of bills for reactive energy consumptawer prescribed limit;

- anincrease of capacity in the existing transfosnpower cables and overhead lines on
distribution network etc..

Selection of reactive energy compensation systesnldibe conducted based on a rational procedure
for each concrete distribution network. The crdaeshould take into consideration the minimal actual

investment costs for compensation system (capabaoks or some thiristors controlled reactor or

capacity), with respecting savings caused by redluadue of the peak load and reduced energy
losses.
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4. BARRIERS TO EE AND TO RE RESOURCES DEVELOPMENT

4.1. Target groups and parties involved

The general objective for this Strategy is to inygrd&cE in Montenegro, according to the EU best
practices. In order to realize this objective, oh¢he Strategy’s assignments is to assist stakehsl

in recognizing and removing identified barriersimgplementation of EE programs and measures in
all energy sectors, especially on the demand Jidble 4.1.1 gives a list of the target groups and
relevant participants in the process of definingd amplementing the EE policy, from the
governmental institutions to certain groups in tomsumption sector. Participants are grouped in
three categories:

- Policy makers,
- Intermediaries,
- Consumer groups.

The table shows the roles that different participar@n take, from being actors or developers of EE
effects on one side or beneficiaries on the ofinethat context, the main governmental institutiote

is undertaken by the Ministry of Economy (MoE), as@exially by its Unit for EE (MEEU). MEEU'’s
role is to promote and improve EE in the demand, digesetting up the motivation, targeted and
integrated mechanisms for cooperation between aatemstitutions and participants in this complex
and long-term process.

Table 4.1.1List of beneficiaries and parties according to theirelevance

. Role of
Institution or group Activities Role of ACTORS in EE BENEFICIARIES in EE
Strategy
Strategy
Policy makers
+National energy policy *Support MEEU to +Support to sustainable
+Coordination and undertake the key role in the energy policy development
supervision of implementation of the «Evaluation of effects of
implementation. EE Strategy governmental EE program
*Preparation of annual sFinancial contribution to and investments
energy balances EE Strategy implementation| «Energy saving in own
«Preparation and approval | ¢Provision of Information premises/
energy legislation, +Promotion of EE as public buildings
secondary legislation and | an integrated part of energy| *Support to labeling of EE
Ministry of Economy regulation _ policy obj_ectives _ products and services
(MoE) *Support the various _ yStlmu|§t|on of dome_stu: yKn_ow-how transfer on EE
branches of the Montenegrin production of EE equipment| equipment
economy *Support of promotion and | *Promotion of locally
*Provision of contacts training produced
*Development of industrial | »Support know -how transfey EE equipment
cooperation through industrial *Well defined industrial
+Harmonization of cooperation development plan
Montenegrin s Technical/financial
legislation with EUacquis, assistance to small and
e.g. in EE labeling medium-sized enterprises
(SME'’s) for EE increase
+Planning of all *Support to the EE +Harmonization the transpoft
transport modes in Strategy with the elements of policy to EE aims
Ministry of Maritime Affairs Monteneg_ro the Transport Master Plan | «Outputs fr(_)m _
and Transportation *Preparation of the dem_ons_trauon prolgc_ts
(MoT) Transport Master Plan *Guidelines fc_>r advising
MPT companies on EE
aspects
+Energy saving in own
premises/public buildings
Technical Assistance to the Ministry of Economy an@PCG
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Ministry of Environmental

Protection and Physical
planning
(MoEP)

s Supervision of
implementation of building
insulation / construction
standards

+Cooperation in improving
domestic codes for allowabl
heat losses in buildings
«Construction and
supervision of Governmentg
Buildings

+Cooperation on
environmentally friendly

EE projects;

«Improvement of legislation
for environmental protection
+Emission control of boiler
rooms and power plants.

+Provision of expertise on
building and infrastructure
reconstruction
* Support the implementatio
of the

e standards for heat insulatior}
regulation
sImplementation of

| legislative and
regulatory measures to
reduce
emissions
«Ensuring the development
and
implementation of EE policy|
in line
with EU environmental
standards

sImproved building
insulation

standards and methodologig
for its implementation
sIncreased know -how
transfer at

expert level

+Outputs from
demonstration

projects

¢ Technical advice on
effective

implementation of secondar
legislation for
implementation of

EE in construction

+Energy saving in own
premises/

public buildings

+Reduction of emissions
caused by energy productio
in all sectors and in transpo
+«Combination of efforts on
environmental and energy
control

sImproved position in UN
Framework Convention of
Climate Change negotiation
(UNFCCC)

+Ensuring environmental
policy reconciles with the
sustainable development.

0

—_

Ministry of Finance
(MoF)

+Approving non investment
related budget allocations
of related ministries and/or
public administrations to
EE measures/ programs.
+Formulating and carrying
out debt management
policies

+Policy making and
implementation regarding
investment initiatives for
domestic and foreign
capital

+Approval of investment
related governmental budge
allocations to

EE measures/ programs
¢Assistance in development
of financial stimulation
measures to

implement EE measures (ta]
relief for EE equipment
production and import)
+Approval for the provision
of and

guarantees for loans
+Channeling loans and
grants for

EE projects

+Energy saving in own

t premises/
public buildings
+Reduction of budget
spending
for energy supply in public
services

X

Secretary of Development
(SD)

+Coordination and approval
of development and
investment plans
+Coordination of external
technical assistance in
investment related
projects.

«Expert contribution
+Coordination of TA
projects and
development in EE sector
+Approval of investment
related

governmental budget
allocations to

EE measures/ programs

*Well prepared project and

investment proposals in line}
with

5-yr-plan and with integrate
approach
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Montenegrin EE Unit
(MEEU)

+Development or providing
advice on development of
secondary legislation and
regulation in cooperation
with the related ministries.
+Dialogue with consumer
groups on monitoring and
implementation of EE
programs.

sFinancial contribution to
EE Strategy implementation
*Provision and
dissemination of information
+Active role in EE Strategy
implementation

¢ Coordination of
integrated/targeted

EE projects (EU, ...)
sParticipation with own
MEEU staff

in project implementation

sSupport to EE

policy development
«Evaluation of effects of
governmental EE programs
and investments

«Energy saving in own
premises/

public buildings
+«Know-how on concrete
project

implementation procedures
*Wide scale implementation
of EE measures

Ministry of Education and
Science
(MOES)

+Coordination of research
and development activities
«Implementation of EE
Strategy, R&D programs
and support of EE
demonstration projects
+Training and auditing in the
industrial sector

*Support research activities
projects

+Support interaction and
cooperation with other EE
initiatives

+Development of public-
private cooperation /
research in EE technology
implementation

« Efficient and integrated
implementation of EE
programs, projects and
initiatives

« Efficient and coordinated
spending for R&D related to}
EE projects / research

Energy Regulatory

«Implementation

of the Energy Law
+Approving instructions and
regulations, grid codes,
distribution codes, custome
services codes, and
balancing and settlement
codes

+Monitoring the activities
and practices of legal
entities operating in the
market, as well as their
compliance with the terms
and conditions of their
respective licenses, in
order to ensure compliance
with non-discrimination and
transparency standards;

«In approving the tariffs,
taking into

account the companies
efficiency

and setting the initiatives
targeting the efficient
management.

+ Application of cost
reflective prices

and employment of measuré
aimed at minimizing
technical and
non-technical losses in
accordance

with related regulations,
*Monitoring market
performance;

drafting, amending,

+Energy saving in own
premises
+The Energy law sets
the framework of an
effective
and efficient operating
market
environment that would
cause

rsenormous efficiency gains i
the electricity sector as a
whole.

Agency +Setting up the pricing enforcing and
(ERA) principles to be employed | control of the performance

for electricity sale to non- standards and codes relateg
authorized consumers to distribution and customer
according to the market services
conditions «Expertise contribution to
*Development of financially| the development of targeted
sound and energy efficiency programs
transparent electricity
market operating in a
competitive environment
under provisions and the
delivery of sufficient, good
quality, low cost and
environment-friendly
electricity to consumers
and ensuring the
autonomous regulation and
supervision of this market.
«Certification of EE related | ¢Product and Process *More efficient standard

Standards equipment in line with EU | Certification implementation

Institutions directives for manufacturers for

+Issuing standards

applying the standards

Intermediaries

Technical Assistance to the Ministry of Economy an@PCG
. An EU-funded project managed by the European Agencfor Reconstruction . *



A idorn  canBroals &
é% PLANET

ERNST & YOUNG

Ministry of International
Economic Relations and
EU Integrations

+Coordination of the
support to the Montenegrin
energy sector

« Attraction of investors

+Channeling loans and
grants for EE projects

*Proposals for high quality
donations

+Energy saving in own
premises/ public buildings

(MoEU) and donors
«Ensure efficient energy +Determination of the +Concept for the efficient
supply in agricultural potential of local energy energy supply in agriculture,
industry resources (biomass) industry and rural / distant
Mini +Promotion of efficient *Support in RE projects areas
inistry of . .
Agriculture use of local resources deve_lopment_ yDemons_tratlon projects
(MoA) (biomass, biogas) .-Ass@ance in th_e cos;s .-D.evelc_Jplng market for
analysis and setting prices | using biomass for energy
for agricultural products to | production
be used for energy
generation
+Decision making on ¢« EE projects development | *Advice on development an
municipal infrastructure, and support implementation of efficient
public and administrative *Development of local local energy supply strateg
buildings political (gas)
*EE planning and consensus for larger +Assistance on local EE
implementation in municipal| infrastructure initiatives
supply structures EE investments and local EE « Demonstration projects
Municipalities +Supervision and policy +Supporting energy saving
implementation of building | ¢Planning/supervision of and environment protection
insulation/energy traffic flow and public «Increase of the capacity of
performance standards transport the municipalities for the
«Improving the MPT rate sIncreasing the MPT rate observation duty (financial
sIncreasing the rate of publi¢ * Studies on public and administrative)
awareness awareness promoting *Energy saving in own
premises/public buildings
*Representation of certain | *Provision of data on certain ¢Information on best
industries industries practice projects for
sInformation on +Dissemination of best replication
quality standards and practice on EE and + Strategies to implement EH
increased efficiency of technological processes in the main industries
production in industries *Support to organization of | «Demonstration projects
*Support marketing of events «Information on
products +«Commitments of top international and
| : +Conducting debates with | management members to | national quality standards
ndustrial . S L
Branch the Government on decrease pro_duc_tlon costs yAva|Iab|I|t3/_ of the qualified
Associations promoting more favorable | «Expert contribution for the | energy auditors

conditions for their groups

EE potential analysis and th
development of sub- sector
EE programs/strategies in
industry

+Support development and
fund raising for low -interest|
credit lines for target
industries

+Voluntary agreements

Chambers of

*Support certain sectors of
the Montenegrin

economy

sProvision of contacts
+Development of industrial

¢ Stimulation the local
production of EE equipment|
*Support events and trainin
*Support know -how transfe
via industrial cooperation

)
r

*Support members for know
—how transfer through;
*Support to labeling of EE
products and services
«Know-how transfer on EE

Commerce and commercial ¢ Assistance of SME’s in equipment in Montenegro
cooperation promoting EE +Promotion of locally
+Top management produced EE equipment
commitments of members tq
decrease production costs
sFundamental and applied | *Expert provision for sAssistance in targeting
research specific measuring, research and services to
*Support equipment diagnostics and certification| practical project application
. . producers measures according to demand of
University economy, GoM and MEEU

+Education and training
sLectures on energy
management

*Provision of expert know -
how on evaluation of effects
of specific technologies
implementation
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+«Comparable energy and
economy structured statistic;

*Provision of relevant data
Son economy sectors

« Statistically comparable
data

State related to end-user industriess Publishing and +Completion of EUROSTAT]
Statistic Bureau dissemination of statistics | project for determining EE
(Monstat) «Evaluation support on indicators
effects of EE Strategy
implementation
«Informing consumers *Promotion of EE actions +Use of information and
on advanced and efficient | «Distribution of results promotion materials and
technologies and devices «Evaluation of the advices from MEEU
Consumers’ sInformation on traders information .-Dj;seminat!on of energy
Associations +Protection of consumers’ | demand on final energy efficient equipment and

Rights

consumer groups and
assisting MEEU in adjusting
information measures
accordingly

devices (labeling actions,
etc.)

Environmental
groups and
associations

+Promotion and initiatives o
environmental protection,
reduction of pollution

s Support to the initiation of
local activities and
cooperation

¢ Assistance of local
informative events on EE
and environmental
protection

+Motivating authorities to
become active in energy
saving and protecting the
environment (emissions
reduction)

+Use of information and
promotion materials and
advice

Electric UtilityCompany
of Montenegro
(EPCG)

*Ensure stable power
supply

s Diversification of
resources

sIncreasing efficiency of
power generation,
transformation and
distribution

sectors

+Optimization of energy
supply to consumers
+Provision of the technical
conditions for connection of
CHP plants to the network
sImprovement of efficiency
in production and
distribution

*Providing detailed data on
electricity consumption and
trade

«Stable power supply
sImports reduction
+Rational use of electricity
in all sectors

International Donors and
Foreigner EE Agencies

+Developing DSM and othe
programs jointly with EPCG

+Promotion of relations and
exchange of knowledge and
information on EE

«Establishing bilateral/
international financial
support programs

Consumer groups

Industrial
Enterprises
(especially KAP and Steel
Works Plant Niksic)

+Maximizing the production
process efficiency
*Production of the EE
products

«Implementation of EE and
rehabilitation measures
+Coordinate activities with
MEEU via establishment of
energy management systen
at their premises

sInformation on quality
standards
+Best practice information
on EE measures and CHP
Ss Performing energy audits
+«Demonstration projects
+Reduction of the energy
bills

+Energy consumption

+Development of own EE

sLiving standards

Buildings *Responsible for initiatives improvement
(residential rehabilitation measures in | ¢Preference for purchasing | ¢Stable energy supply
and dwellings, office and EE equipment *Reduction of the energy
commercial) service buildings bills
«Energy consumption +Development of own sImprovement of working
*Rehabilitation measures initiatives for EE process quality
Commercial «Preference for purchasing | «Stable energy supply
Services EE equipment *Reduction of the energy
«Stimulate EE at own bills
premises
Private and +Passenger transport *Choice _of less costly and | *Reduction of fuel bills
Public transport sFreight transport more efficient transport ;Improved transport quality
(MPT) modes in terms of time and

*Preference for more EE
vehicles

convenience
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+Energy consumption +Application of building *Reduction of energy bills in
mainly for space heating angd management system offices and guest houses.
Publi cooling +Purchase of more efficient| sImproved climate
ublic Sector . . i~ . e
*Energy consumption for appliances and cars conditions in buildings
office appliances +Better working conditions
+Energy consumption of
transportation vehicles

4.2 EE barriers, problems and reasons identified

The previous short analysis of the Montenegrin gneegtor has shown that in all areas there is a
significant EE potential and a wide range of effextand low-cost measures with short investment
returns. Also, the primary RE resources that waddtribute to sustainable energy and ecological
development., were mentioned. On the other haretetis also a significant number of identified
barriers to the successful implementation of argg@m of activities. Barriers could be classified i
many ways; the most suitable is as follows:

Barriers caused by:
- the political, legal and regulatory frameworks;
- Institutional framework;
- Fiscal, taxation and pricing policies;
- Access to financial funds;
- Information and publicity.
- Barriers for RE resources development.

4.2.1 Barriers caused by the political, legal aegutatory frameworks

- Not well elaborated Energy Law:

» The role of the Regulatory Agency in the EE fieldeas specified,

 EU directives related to the energy savings, which the part of theAcquis
communautaire are/are not clearly mentioned in the Law and adgpted

» Obligations of the energy supplier and consumerlshde stated in the official
document.

- Law on Public Supplies

» Integration of the energy costs within the tendetslluation criteria,

e The life cycle cost analysis would encourage pranerg of EE equipment. Its price
could be higher but the saving would be recordeth& long run (e.g. diesel and
gasoline cars).

- Lack of regulations related to the specific techgme (CHP, heat pumps, RES),
- Complicated procedures for EE technologies import,
- Lack of organization within the energy sector.

4.2.2 Institutional Framework

- Lack of coordination among various institutions,

- Absence of monitoring and evaluation of progran@i¢jes) and projects,
- Absence of special EE teams within the relevantdmdi

- Absence of Governmental support for MEEU,

- Absence of local and regional EE planning.

4.2.3 Fiscal, taxation and pricing policies

- Energy price,
- Unbalanced structure of energy tariffs and discgingaprices (for EE),
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- Lack of direct and indirect incentives,
- Discouraging taxation system (for EE),
- In consideration of the costs in a wider (interoiadl) context,
» Effects of CQ and other emissions,
e Security of supply,
* Industry competitiveness,
* Employment.

4.2.4 Access to financial funds

- Absence of public funds for EE and RE support,

» Budget limitations, influence of the IMF and retats of other donors and IFI,
- Low interest from banks (fro EE projects),
- Absence of ESCOs.

4.2.5 Information and publicity

- Insufficiently informed consumers,

» Insufficient information on EE and RE technologies,
- Insufficient awareness of the additional benefits,

e Consumption and cost control,

* Improved comfort,

» Improved property value,
- Uninformed about the financing opportunities.

4.2.6 Barriers for RE resources development

- Unreliability of future RE resources’ prices,

- Conditions for connecting into the network,

- Risk estimation,

- Insufficient know-how,

- Absence of organized marketing and lobbying,

- Environmental impact,

- Long-lasting and complicated administrative procedur

The aforementioned EE barriers are presented in faadcams 4.1-4.4. They presented four main
areas specified on the basis of the energy balelmaeacteristics, the specific characteristics ahea
sector and Government'’s involvement in this area:

- EE policy system
- EE in buildings

- EE inindustry

- EE in transport.

The objectives and actions necessary for overcontlirey existing barriers are defined in the
corresponding block-diagrams in pictures 6.1.146ih. Section 6. Reviews in this Section (Table
4.1.1 and Pictures 4.2.1-4.2.4) briefly presentittygortant institutional, legislative and otherraknts
needed for a comprehensive EE Strategy, which wbeldmplemented though specific mid-term
agendas in stages. Some questions will be discuissedre detail in the following sections, while in
this section the special attention should be gieethe current low level of MEEU activation, which
should have an irreplaceable role in the initialyeell as in all following phases of this process.
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Picture 4.2.1 EE policy
Barriers (problems)/reasons identified
Lack of targeted and integrated EE policy
Poor efficiency in EE has low Missing overall Low level of BARRIER
energy generation, priority for most strategy and coordination and
transmission, final energy legislative acts for effectiveness of |[PROBLEM)
distribution and consumers EE strategy ongoing EE
unbalanced initiatives
national energy
mix
Absence of an Unbalanced energy Lack of EE Inadequate financial
appropriate tariff structure, legislation incentive
National energy which does not mechanism for
strategy stimulate rational consumers in
energy use promoting EE
Lack of secondary Poor role of
legislation and mediators for EE
Absence of EE Poor regulation of regulation for most initiatives REASON
programs energy and final energy (associations,
emission standards consumption NGOs, University,
sectors Municipalities)
Insufficient Low level of
institutional national and
Lack of any Low environmental capacities for international
demand concern of most support and cooperation, know-
management by energy users implementation of how transfer and
consumers EE strategy networking
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Picture 4.2.2 EE in the buildings
Barriers (problems)/reasons identified

Low efficiency of energy use in the buildings (Public and

Residential)

Heat losses of

Inefficient use of

Use of high quality

Lack of energy
management in

BARRIER
(PROBLEM)

buildings S : energy (electricity) o
individual boilers for heating buildings
Unavailability of o
Insufficient Outdated boilers centralized heating Lack of legislation
thermal insulation with low efficiency systems and implementation
of buildings and high thermal support

losses

Existing construction
thermal  insulation
norms for new
buildings are not
supervised
adequately

Non obligatory
rules for cleaning
and control of
boiler efficiency

Unavailability of
space storage for
fuels (wood, coal,
oil etc.) and lack of
chimneys in many
buildings

Lack of direct
financial
contribution for
consumers

Lack of financial

Low efficient tariffs

Lack of information
and know-how on

REASON

capacity of and unbalanced | d
buildings’ owners energy tariff Ow and no-cost
and tenants to structure measures for
reconstruct it gfﬂuency
improvement
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Picture 4.2.3 EE in industry

Barriers (problems)/reasons identified

Inefficient energy use in the industrial sector

Ab (EE BARRIER
Unknown FADSENCE O Scarce financial (PROBLEM)
. initiatives before
potentials for - . resources for EE
S and during the High energy
energy saving in rivatization intensity in the measures

various industries P 5 -nsity

process in industry industry

Low innovation Low use of Lack of regulations,

potential for combined heat and which allows
Lack of know-how development and power production in foreign companies
to perform energy implementation of the industry to provide energy
audits EE equipment supply services
Insufficient Lack of concern for Existing CHP Absence of know- REASON
measuring and EE during the potential is not how and regulations
evaluation of privatization identified or is out for application of
energy consumption process of operation third party

financing schemes
(BOT Contracting,
Poor role of industry Absence of energy .
associations on supply plans for InaCfceZSIl:;lllty to
transfer of EE Limited financial enterprises EU funds for EE
information, absence capacities of considering auto- implementation.
of EE sector strategy enterprises production
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Picture 4.2.4 EE in transport
Barriers (problems)/reasons identified
Inefficient energy use in the transport sector
I
i e Limited BARRIER
Insufficient Urban Igh EMISSIon coordination (PROBLEM)
. level caused by :
Public . : . ) between subjects
: increasing traffic Increased traffic . .
Transportation donsi P participants in the
ensity density in urban )
(UPT) area transport planning
s
procest
Low EE due to Increased
utilization of old transportation of
Insufficient UPT vehicles and fleets passengers and Lack of the overall
services goods transport strategy
Insufficient fleet Increased numbe Promotion of the REASON
and demand side of private vehicles emission
management in monitori_ng
small UPT fleets mechanism
Insufficient
alternatives for
Lack of financial transporting goods
capacity in (railway...)
municipalities
(owners of UPT)
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5. REVIEW OF THE PREVIOUS AND EXISTING EE PROGRAMS AND
PROJECTS IN MONTENEGRO

Worldwide experience in optimizing energy use soifidicates that the results depend significantly
on how much motivated the energy users are. liffiswlt to achieve good results in EE improvement
and high level of engagement of all participantshi@ process, unless they are strongly motivated by
the lack of energy supply, most often accompanietligh prices, as was in cases like during the “oil
crises” in the 1970’s. Optimization effects canhetrealized in the short term — over a few months o
a year. As a rule, the process is long and requimdtinuous reviewing and evaluations of
methodologies, as testified by 30-years experigmtiege EU countries.

Montenegro reacted inadequately to the “oil cridestause the steel industry as well as the energy-
intensive aluminium industry were developing in t@70’s. With the improvements of the living
standards and the economic development in the 0ig]-8he energy deficit problem became
pronounced, coupled by the decelerated developofamw sources of energy. However, in such an
economic environment and a complete social systeno-optimal solutions, awareness of optimal
energy use did not increase significantly. Rareesasd energy use optimization in economy were
motivated by the need to substitute imported oilvd¢ives with some other energy sources, cheaper
and more accessible at the time.

The first systematic program of measures for enesggtor optimization was presented by the
Montenegrin Parliament in 1987. It was entitl®dogram for Measures for Rationalization, Savings
and Substitution of Energy. A similar program was presented on the fedensllef SFRY. Among
other regulatory measures, the Montenegrin Progoffered fiscal stimuli (decrease in taxes and
tariffs) and the establishment of special funds fbe research and development of energy
optimization. Despite the generally good concepg program in reality was never implemented
because already in 1988 there were significantipaliupheavals, with consequences that affected th
energy sector as well and led to further deterionabf the sector’s efficiency.

The second relevant program entitlBdogram for efficient energy use in FRY with the Plan for
Implementation in 1997 was adopted by the government of FRY in 1997. énddime year and prior to
this program, the federal government adopted theteffy for Energy Sector Development until 2020
with a vision for the period up to 2050. This praxg's goals were ambitious and they essentially
included the following:

- decreasing expenditures for imported energy by hB¥year,

- decreasing energy consumption in transportatiob3%¢ and by 10% in households and

- increasing participation of alternative sourcesmérgy in total consumption to the level of

5%.

This Program also stipulated stimulatory measurethéndomain of regulatory, development and
economic policies. With the transformation of FRitoi SCG (Serbia and Montenegro) in 2002, it was
abandoned as it was a program from 1987. EE issesite of responsibility of member states.

The Government of Montenegro, through its Ministdy ledustry, Energy and Mining, in 1997
contracted the Electrotechnical Faculty of Podgodoéversity to prepare th&udy with the Program

of Potential Measures for Savings, Rationalization and Substitution of certain Energy Sources in
Montenegro, with a particular focus on electric energy. Basad2-years research and addressing all
energy sectors, a Program has been prepared dogt&f development, regulatory and simulative
measures, among which 6 concrete measures retertkd domain of economic policy (tax and tariff
decreases for products, equipment and materialogtanize energy use). It has also been proposed
that an Agency for Efficient Use of Energy to beabished. The principle participants for program
implementation were identified, including governmagencies. However, the government did not
formally adopt this program and EE improvementsugréo the individual consumers.

Technical Assistance to the Ministry of Economy an@PCG
An EU-funded project managed by the European Agencfor Reconstruction ¥
44




A idorn  canBroals &
é% PLANET

ERNST & YOUNG

In 2002, EPCG received a grant by the World Bank{@3 million) for implementation of the Pilot
Project on "Reduction of losses and payment ineréagpower distribution sectors in Montenegro”
within the Program on Emerging Stabilization of the Electricity Supply in Montenegro. The Pilot
Project was to demonstrate the capabilities ofitaoraated meter reading & billing system (AMR&B)
for precise, technical monitoring of electric enerpsses, consumption, DSM capabilities, and
improvements to the billing system through remageahnection of non-paying consumers, etc. The
Pilot Project will include ~3000 households (~1%tofal) in Podgorica, Niksic, Bijelo Polje and
Herceg Novi. Expected effects of this program ineladdecrease of total losses in the pilot areés to
7% and increased payment rates at close to 100%PilbeProject provides for monitoring of the
complete energy, financial, educational, social aiter effects and reactions by consumers as well a
monitoring of those EPCG’s services that are indude the Pilot Project, for at least a year.
According to the analysis of experiences and datheged through the Pilot Project and based on the
detailed techno-economic analysis, if the AMR&B teys proves worthwhile, it will define further
strategy for expanding this modern measuring-cdimtgosystem, especially for Montenegrin urban
centres.

Data were not available in regard to funding modeld possible incentives for other implemented
projects in the field of energy consumption optiatian.

Technical Assistance to the Ministry of Economy an@PCG
An EU-funded project managed by the European Agencfor Reconstruction




@ |dom CarlBroals &
%% PLANET

ERNST & YOUNG

6. NEW EE POLICY IN MONTENEGRO

6.1 Basis for a new EE policy

As stated above, the Government of the Republidaftenegro, the competent Ministry, authorized
institutions (ERA, MEEU, and others) are directlypassible for EE improvement and realization of
RE potential in Montenegro, according to the Endrgwy, Energy Policy, Economic Reform Agenda,
Athens Memorandum of Understanding and the apmt@pEuropean regulations.

The above documents stress that efficient energycosgibutes to a more reliable supply, higher
market competitiveness and better environmentaeption. This confirms the significant role that EE
and RE have for creating new business opportundties for increased employment, as well as for
other benefits at the regional and global levebnirthat aspect, the EE Policy is basically parthef t
energy policy and the complete economic policyhef Government of Montenegro in the next period.
Successful implementation of the EE policy and pognes would create strong support and lay the
groundwork for sustainable development in Monteaegnd for its strategic orientation toward
European integration.

The document Energy Policy of the Republic of Moetgno, as well as this EE Strategy, clearly
identifies key energy problems. It especially pgitd deceleration in the implementation of policies
and programs related to EE improvement and inctease of RE resources. Chapter 2 identifies the
trend of increasing energy intensity and unfavoleradructuring of the final energy consumption
balance, with the reduced level of industrial atideo commercial and economic activities. If those
trends continue, there would be a risk that thegnsector might become unsustainable in the near
future. Chapter 4 states the basic systematidfutiehal, legal, economic-financial and other lens

to improvements in this sector. However, institnéibprerequisite for EE policy implementation are
the authorization of MEEU and the provision of finehsupport (National budget and/or donations,
international funds, credit lines, etc.) for itdtied activities, in addition to other market, econic and
social reforms, including reforms in the energytseand in its role.

The main systematic (regulatory-institutional) aitibs for successful implementation of the EE
Strategy include the urgent need for preparatiom@MNational Energy Strategy, which would, among
other issues, constitute a basis for clarifying dbénition of the EE policies. It also provides fibe
preparation of adequate legislation and a compéstergy statistical system, which would be
compatible with the EU legislation and statistidalnslards. Finally, the need was also emphasized for
defining economic incentives for EE, RE and envirental protection.

European experience indicates that any EE Strategyotde successfully implemented without the
cooperation and support of a wide range of paditip (governmental institutions, energy producers
and suppliers, energy equipment producers, uniiessiR&D centres, consumers’ associations and
NGOs). Therefore, it is often necessary to connedan policies and activities defined for one with
those defined for another sector (e.g. ecologystroation, tourism, agriculture and wood industry,
education, etc.). In addition to setting up the ketiprinciples and mechanisms, modern European and
global regulations in this area (e.g. EU Council dkeson on EE 1998 98/C 394/01) also provides
mandatory measures and standards for all partitspas well as sanctions for those interferingrid a
avoiding programs and coordinated activities fdriezing the defined EE Policy objectives.

Concerning the harmonization of National legislatiwith EU legislation, adoption of new EE
regulations and standards will be necessary. Pagparof new legislation will be a very seriouskas
for MEEU and the competent Ministry. Keeping in mitite significance deceleration about the
rational use of energy and its importance for tbenemic and social development of Montenegro,
quick preparation and adoption of a sepaEatergy Efficiency Law should be seriously considered,
as many countries did in the initial phase. This lveeuld define goals, priority areas, administrative
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and operational responsibility for the governmenitadtitutions, as well as the obligations of
producers, suppliers and energy users regardingEh8trategy implementation.

The experience from many countries, including EU fmers and member candidates, indicates the
fact that EE Strategy implementation is the mostessful when the administration structure and
measure are created to meet the various targepgjroeuirements and capabilities. In order for EE
Policy to reach the end users, it is necessaryragige access to integral measures and programs
through the following:

- Promoting concerning the conditions and consequeotirational energy consumption,

- Demonstration of results and benefits from pratficajects,

- Providing technology information, implementatiorppart and financial incentives,

- Effective supervision and evaluation,

- Creating and implementing adequate instrumentstmme-generating,

- Providing the availability of an extensive choidee equipment and devices in the market.

Authoritative, executive institutions should betarized and become capable of realizing their roles
and responsibilities in the EE programs’ implemeatatiin addition to various activities related to
general EE Policy (information dissemination, awasmsn campaigns, education, etc.), those
institutions, especially MEEU, would manage speEil projects, which could be supported in many
ways, such as technical assistance for preparafighe feasibility studies and business plans. This
requires to consider provision of sustainable fowag from different sources (national budget,
international donations, a share in financial sgsisourced from implemented EE programs, self-
financed revolving renewable EE fund, etc.). When tdoagro becomes qualified for access to EU
support programs for EE, possibilities for participatin special EU funds and membership in the
European network OPET (Organization for PromotiothefEnergy Technologies), EnR (Network of
National European Energy Agencies) and others wopéah.

As it could be concluded from the previous fadtg, EE Strategy’s success would be expected only if
EE is treated as one of the key segments of theiNdtEnergy Policy. One of the recommendations
given by the World Commission for Environment anevBlopment (WCED) is that the “low-energy
way” is the best path toward sustainable developni2ecisive and consistent respect to this global
experience in Montenegro is a necessary conditomédtter living standards and higher employment,
productivity and competitiveness, as well as fasgrving employment, and the environment.

6.2 EE Policy by sectors
6.2.1 Priority sectors

As can be concluded from the data and analysisnengg consumption given in Chapters 2 and 3,
heating is the dominant consumption need, and exttsime time the main area for savings, fuel
substitution and other ways of energy use ratiaatbn. It is clearly shown in Table 3.2.1 that the
consumption of energy allocated to heating exce#its, while the direct need for heating and
preparation of hot sanitary water is ~70% of congtiom in households. In the public sector (which
includes public facilities, such as hospitals, sdbohotels, sports arenas, etc.), heating is @iso
dominant type of energy use and thus deservegtiattess a priority in the first years of EE Strategy
implementation. It is particularly worrying thatishsector mostly uses electric energy for heating,
which represents one of the worst solutions froenghint of view of energy transformation.

One possibility for electricity substitution witloime of RE resources is solar energy use for heating
both for heating premises and preparing hot saniteater. Another possibility is in the field of

cooling, where energy used for cooling could bdasgd with the use of underground waters as a
“cold water” reservoir. Previous IPA studies prasel some possibilities for energy savings in the
public sector. Some practical projects based @ dbncept are already in place (JU Sportski Centar
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Moraca, Institut Igalo). Concrete analysis was also cetetd for Mljekara Podgorica, A.D. Plantaze
Podgorica, Budvanska Rivijera, Department of PuRkwvenue and Water Supply System Mareza.

The total energy cost in the public sector (exclgdatate companies such as hotels and industry)
amounts to around €10 million per year, and willrease as the electricity prices increase. This
includes the following offices and buildings:

- The administration sector

- The education sector (schools, colleges, unives3it

- The health sector (hospitals, health centres)

- Street lighting

- Water supply works

It is well known that wastage occurs where theraadscontrol. The public sector is particularly
vulnerable to that, because users don't feel resptenfor the costs, as is the case in the commierci
and residential sectors.

The main responsibility and motives for EE in theusttial sector (soon-to-be-privatized) will be of
the new owners, since they are driven by marketpaditiveness and profit maximization. The same
refers to the tourism and transportation sectorswéver, the responsibility and authority of the
Government and competent bodies is related to grifsgys monitoring and the improvement of a
systematic framework for EE projects implementatiorthese sectors. The government also bears
responsibility for protecting the public and prigatectors from negative effects caused by the gnerg
processes in energy production and application.

Therefore, the priority sectors for the Governmeri&l measures are households and the public
sector, as well as the tourism, transportationicaljure and industry sectors.

6.2.2 Objectives and activities by sectors

In Chapter 4 (bloc-diagrams at pictures 4.2.1-4,2b&rriers and reasons for inefficiencies are
identified in the main energy sectors: industryyseholds and communal sectors, and transportation.
In the pictures 6.1.1-6.1.4 of this Chapter aresgithe corresponding goals and the main activities
policies necessary for EE improvement in these s&cto

Establishing MEEU with the responsibilities and neaeg financial capacities will represent the main
incentive necessary for a systematic approach riwovang persistent barriers to EE increase. In
addition to MEEU, it would also be useful to estsibla special forum (e.g. National EE Advisory
Council), which would discuss strategically impoitasues relating to EE improvement on a periodic
basis..

Objectives and adequate activities targeting EEesme in buildings are related to increased living
comfort, followed by reduced heating costs with ioy@d insulation in existing and future buildings,
financial savings, alternate heating that would ssititte electricity and by improved energy
management in buildings.

EE programs in the industrial sector focus on thducgon of energy intensity and increased
competitiveness for certain industries. The rangemefasures and programs vary for different
industries and requires previous techno-econonatyais.

EE in the transportation sector should generallytrdmute to reducing imported energy consumption,
increasing profitability of transportation compasiand reducing gas emissions pollution and other
environmentally negative influences.
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Picture 6.1.1 EE policy
Objectives/activities

Regulatory and institutional framework conditions for
effective EE Strategy implementation

Identification of
low cost mix of
energy systems
and upgrading
measures for
existing systems

Generating
economic
incentives for
energy saving

Preparing overall
strategy and
legislation for EE
strategy

Increased
information on EE
technologies and
implementation
methods with
international
coopernation

OBJECTIVES

Prepare Overall
National Energy
Strategy

Initiate activities to
enable the financing
models application

Assessment of the
economic usable
potential of RE
resources

Implementation of
an appropriate tariff
system based on
actual consumption

Prepare detailed
energy plan

(including energy
statistics, energy

Implement
environmental
protection and use
of RE in national

Support the setting
of national EE
legislation

Continuation of EE
Strategy
development and
define target
(strategic) programs

Prepare secondary
legislation for
building,
transportation and
industrial sectors

Activate the
research potential
of Technical
faculties and
institutions for EE
projects

Describe the
responsibilities,
duties and means for
cooperation of GoM

Establish energy
statistics, (EE
indicators in
specific energy
intensive end-use

ACTIVITIES

balance and energy legislation institutions in the EE enc
Strategy sectors) aiming at
forecast) ; ) ;
implemenatior EE evaluatior
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Picture 6.1.2 EE in the buildings
Objectives/actions

Increase efficiency of energy use in buildings

Increase living comfort and reduce heating costs

Improve energy
Improvg Reduce heat losses| Reduce electricity management in PBJECTIVES
construction S : buildings
from individual consumption for
standards X .
boiler systems heating
Improve regulatory Inspection, cleaning ':f?izligr?ttlon %fer:t(i)r:e Introducing
framework for wide and replacement of Systems accordir? obligatory energy
implementation and old units tg local cIimateg management in
monitoring conditions public and large
measures buildings
Insulation Replacement of Developing financial
improvement in inefficient heating incentive systems
existing buildings devices with (tax reduction for ACTIVITIES
heating pumps new buildings which
apply EE measures)
Introducing energy Application of new Er?z;/rilzci)aﬁ”:r?o gel for
certification in tariff systems with b
buildings and : EE rehabilitation in
.92 . updated price . -
providing information arities existing buildings
of future users on p
energy characteristics
of buildings
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Picture 6.1.3 EE in the industrial sector

Objectives/actions

Increase industry competitiveness by EE implementation

Analysis of the EE Implement EE Reduce energy Improve _f|ngn0|al OBJECTIVES
potential based on Strategy in the intensity capabilities in the
qualified energy industrial sector industrial sector
audits with
targeted programs
Analyze the EE Develop EE Promote EE Develop alternative
potential in industry strategies for key measures and strict financing models
and prioritize industrial sectors implementation for EE investments
measures/sectors especially in energy in industry
intensive industries
Develop programs Information on EE Further promoting Improve legal
and demonstrate thg in industry and of the CHP auto- framework to ACTIVITIES
cost effectiveness know-how transfer production in the enable financing of
of EE in SMEs on its application industrial sector EE projects by third
party
Support audit Inclusion of the
schemes obligatory requirements on Utilization of
for companies energy savings in specific loan
consuming > 2 ktoe the privatization facilities (from IFI)
tenders
g\gsshi/tfiﬁt;hteo Develop financial
integrate energy support.
reporting in mechanlsr_ns (e.g.
environmental tax reduction) for
certification (1ISO R&D of EE
14000) products
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Picture 6.1.4 EE in transportation sector
Objectives/actions
More efficient transportation models
I
OBJECTIVES
Improve overall Demonstrate EE Reduction of Ensure
efficiency of measures in UPT energy coordination in the
Urban Public consumption of process of
Transport private vehicles transport sector
(UPT) master planning
Increase the UPT Decrease fuel Ensure effective Evaluate options for
attractiveness consumption: e.g. implementation of decreasing road
through low cost demonstration the emission transportation
improvement project regulation in the
measures transportation
(information sector
services, reliability
Implementation of Support more Develop system for Promotion of
know-how transfer energy efficient data collection, investments in
and achieving the public transport reporting and public transport ACTIVITIES

financial benefits of
EE measures for thd
fleet operators

monitoring of
emissions

Support for EE
increasing for the
vehicles and develop
standards for less
energy consumption
by cars

services

Supporting the
municipalities to
improve the condition
in public transport
mode planning
according to the
National Master Plan
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6.3 Establishing the Montenegrin EE Unit (MEEU)

6.3.1 MEEU Objectives

The main MEEU objectives and mission are sourced ftben authorities that the Ministry of
Economy has in front of the Government regarding EReand according to the best EU practice,
consist of the following:
i. ldentification, analysis and proposition of possibéchnical and cost effective policies and
measures for EE improvements regarding the genaratiavell as energy consumption side,
ii. Encouraging and promoting activities targeting sgsiand other EE activities, as well as
reducing negative environmental impacts caused hgrgy conversions in the energy
generation and consumption processes,
iii. Promotion of RE use and use of other non traditisaarces with low environmental impact,
iv. Promotion and participation in sharing know-how @&mfdrmation with related bodies in other
countries and with international institutions argk@ciations active in the EE field (IEA,
WEEA, COGEN, etc.).

6.3.2 MEEU Activities

The Energy Law, Energy Policy and other relevant danis generally define MEEU activities. Its
establishment and strengthening presents the limiteasure of the Energy Law implementation
regarding EE obligations for the GoM.

MEEU activities are elaborated in the annual ActiRlans proposed by the MEEU to the competent
Ministry. Action Plans would primarily include tHellowing activities:

- Developing an energy database and appropriateatwig for monitoring, analysis, forecasts

and planning:

» relationships with bodies in charge of statistid®stat, Eurostat, etc.),

» relationship with the energy sector stakeholders,

e undertaking certain statistical surveys;
The EE database is a segment of the wider energstis&tsystem and should be compatible
with the EU statistics standards. Regarding thig bsdEEU should closely cooperate with the
ERA, which is authorized by the Energy Law to cdlldee necessary data on the energy
participants’ business operations, excluding threpeesenting the business secret.
The list of the basic EE indicators is given in Ani®x

- Conducting market research on EE and RE technologiesder to improve the knowledge
about energy use and in order to define how to awgpit;

- Assisting the Ministry in charge of energy in tHabmration of the EE Strategy, EE Action
Plan, and in drafting the appropriate legislatioodes and standards;

- Lobbying ministries and competent administrationsdoduct common activities designed to
promote EE improvement, especially the following:
* Ministry of Economy (tariffs, taxes, excises);
* Ministry of Environmental Protection and Physicérhing (construction programs,
construction regulations, ecology standards, cknchtanges policy);
» Ministry of Maritime Affairs and Transportation éimsportation policy and programs);
* Ministry of Agriculture, Forestry and Water Managam (in charge of forests);
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EE Action Plan implementation and coordination ofaalivities;
Creating and preparing information and awarenesga#&ns for the consumers;

Publishing the technical documentation for the comsrs and all participants in the EE
activities;

Developing activities and materials for the edwratiof professional groups, schools,
universities, etc.;

Organizing demonstration projects;

Coordinating the EE policy and strategy with neiginimy countries, the EC, and the
international agencies involved in EE and RE;

Participating in the international programs, fuediection;

Developing and promoting financing schemes and$udodEE and RE investments;
Establishment and management of the EE Fund,;

Creating and updating the MEEU web site.

6.3.3 MEEU Organization

MEEU will be established within the Ministry of Ecamy. If appropriate, MEEU could become an
independent public agency in the future. In thasecathe referred Ministry would transfer its
authorities and obligations related to the EE Pati@ation and implementation to this agency, asd it
financing would change.

MEEU will have a Director and 2 Departments:

Department in charge of the following:
» social-economic analysis, researches, data base,
« market analysis and barriers assessment,
» information and campaigns, website, etc.,
» organization of training, conferences,
e relations with final consumers and representativgamnizations (associations of
consumers, associations of industrials, etc.).
Technical Department, in charge of the following:
» defining and implementing the demonstration prgject
» elaborating the technical content of all informatand training materials.

For the first 2 years, MEEU’s staff will include (aBstf 3 persons:

» Director,
e Specialist in social-economic issues and researches
* Technical specialist.

The Director will report to the Deputy Minister iharge of energy.

The MEEU will have an authority to subcontract outsmg services for the Action Plan
implementation.

2 Considering the very comprehensive activities, thelrer of employees provided by the Systematization is
insufficient. Additional employment and/or extereabert support would be necessary.
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6.3.4 MEEU Action Plan and Financing

MEEU activities would be defined in the annual Antlans and its results should be demonstrated in
public, as well as the benefits that the governrhastfrom establishing such a body.

The MEEU Director would annually propose to the Minjisan Action Plan consisting of several
projects and an implementation budget.

It is expected that the MEEU will receive a gramnfr EAR for the first 2 years, to cover the initial
establishment costs and the initial activities’ iempentation. The MEEU staff salaries will be covered
by the Ministry of Economy.

In the future, the MEEU will seek international sogpfrom multilateral and bilateral donors and
foreign agencies involved in EE, environmental prtioen and the so-called Clean Development
Market. MEEU will seek to establish the EE Fund, vahimuld be used for financing the EE projects.
Without providing financial resources for MEEU ank tappropriate financial support, it is not
realistic to expect that the objectives definedhiis EE Strategy will be achieved. Under the current
conditions, the negative economic effects of il and inefficient resources and energy use, are
enormously higher than the resources required fREM's successful work. Therefore, transferring
part of the financial benefits obtained by condugtEE measures into the MEEU'’s budget for new
programs’ implementation is reasonable.

6.4 Priority sector activities

In addition to the general activities and policies removing EE barriers by sector, as mentioned in
Section 6.2, activities in some sectors, importanEE Strategy are further indicated.

6.4.1 RE Sources

It is necessary to undertake activities on condgct comprehensive development program for RE
sources in Montenegro, in order to evaluate thetiexj potential for small water-flows, wind, solar,
biomass and geothermal energy and other RE resourégslso necessary to introduce and support
existing organizational, study and project inittes in the commercial and non-commercial sector
(EPCG, University, especially Electrotehnical anddfdanical Faculty, Montenegrin Academy for Art
and Science, some private companies and NGOs)diegahe exchange of knowledge and additional
research on potential sources, creating the préomsl for implementation of advanced technologies
and proved solutions in this domain. Finally, adoag to the Energy Law and Energy Policy, it is
necessary to create conditions for increased ugEafources by the introduction of regulations with
simplified procedures for obtaining concessions lehses for constructing small HEs and other RE
facilities, granting licenses for network accesd #inenses for doing business in energy generating
and supply from those sources.

Considering the significant current and expectded o biomass energy, it is necessary to prepare th
Study on heating and waste wood use, includingctmaplete chain, from planting through cutting,
transportation, industrial processing and storagéh¢ end users. This study should encompass the
improvement of technical devices used in wood heatiincluding architectural and building
requirements such as storage space, chimneys, etc.
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6.4.2 Buildings
a) EE role in construction regulations

Construction auditors indicate the fact that cosisille energy losses in buildings are caused by poo
construction: low levels of insulation, poor opagsn(doors and windows). The studies on improving
the conditions in buildings show that improved iasion in buildings is hardly profitable (several
years for return), while a high standard of indolais possible with small additional costs if aitd
during construction.

The existing market mechanisms in the building seate not in accordance with the EE principles
for the following reasons: the construction invessonot the final user who pays the energy billse
investor has neither incentives nor obligationstwease the construction quality from the EE aspect

In order to make up for this market failure, thare two main EE policy approaches that could be
implemented:

- EE labelling development for every building, proviglimnformation on the EE standards
applied or alternatively giving the expected enecgpsumption and cost under the standard
climate conditions. The final users with that infation could consider the EE effects when
buying or renting residential or business premidSdeerefore, the investor would have an
interest in developing EE solutions when it is natessively expensive or during the design
and construction phases, since the level of apliedtandards could become a parameter in
defining the final price. This approach is undexbelration in the EU countries, but it should
be noted that it is difficult to introduce and irepient it. There is no doubt that it will be
developed in the future, and that the MEEU shoutively be informed about the evolution
of the EU legislation. However this option is nohsmlered for the short term.

- Introduction of the minimum EE requirements in thestouction standards.

The regulation concerning new buildings is under dbmpetence of the Ministry of Environmental
Protection and Physical Planninthe construction regulatory regime is based on the &nforced in
former Yugoslavia (SFRJ), but it is insufficientiyplemented regarding the EE.

EE must be introduced more strongly in the secontkgiglation of the Construction Law. It will
require assistance from international technical lagdl experts. It should mostly be based on the EU
approach or on harmonization with the EU Directiva energy performance of buildings
(2002/91/EC), with the introduction of integratecergy performance features, instead of the former
component-based regulation.

Among others, the Directive 2002/91/EC defines tbguirements, obligations and procedures for
auditing and certification of energy charactersstic new and existing buildings. Thus, e.g. ArtiGle
of the Directive for new buildings with total uséfiloor area over 1,000 hirequires from the EU
member states to ensure that minimum energy heaiimdjor cooling requirements are met
considering the following ways:

- Decentralized supplying system from the RE sources,

- CHP,

- Remote heating or cooling system, if available,

- Heating pumps under certain conditions.
During the project design these alternatives shdwddstudied and if proven cost effective are
implemented.

The introduction of this approach in Montenegro wiohhve advantages and disadvantages. The
experience in neighbouring countries with econoanid climate conditions similar to those prevailing
in Montenegro should be considered. Such a standauid be favourable not only for EE, but also
for RE. For instance solar energy could be stromgbferred. The standard would also include the
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obligatory chimney construction, even when electigaters or heat pumps are supposed to be
installed. That would present a competitive poinbagdifferent energy sources in the future.

The introduction of new EE regulation should be fwial by:
- intensive training for professionals, architectsgiaeering companies, installation companies,
- technical manual for professionals,
- an awareness campaign for all participants.

Such a regulation would motivate companies for motensive EE inclusion in its operations (e.g.
insulation or solar energy systems) and would impieE business development.

The limitation of the construction standard is ttie new regulation could only be applied in new
buildings, or at the occasion of significant redamstion work. It means that it would not signifithy
impact on existing buildings. Considering that theonstruction rate is in the range of 1 — 2%, the
impact could only be expected in the long termmbre immediate results are expected, activities
applied to the existing structures must be desigmetimplemented.

b) Other activities

According to the specifications for activities tuciease energy use efficiency in buildings (Picture
6.1.2), increase living comfort and reduce heatiogts, it is necessary to conduct activities design
to improve energy consumption management in publ private buildings. This includes
introducing of obligatory energy management in pubhd large buildings (auditing, planning and
monitoring), followed by the implementation of sealedemonstration projects in the public, private
and commercial sector.

Demonstration pilot projects would also provide tiplé benefits in verifying the efficiency of
alternative heating solutions (solar collectorstipumps, heaters that use wood or other solidggner
source, etc.) under various climate conditions.

It is also necessary to initiate well-designed EERm@ness campaigns related to buildings, including
educational and informative popular material targgetifferent population groups and the commercial
sector.

Regarding financial incentives, it is necessargreate tax-deduction mechanisms for new buildings
with applied EE measures, or for the constructiotenies used for energy rehabilitation in existing
buildings.

As in other sectors, monitoring of EE in this seatequires establishment of an adequate statistics
system with a database on the physical, energyptmet characteristics of buildings.

¢) Rationalization of electricity consumption for spdteating and cooling

In order to discourage electricity consumptiontieating, and the optimal use of electricity generat
and distribution, it is necessary to analyze elgityrprices parity and the current tariff systefor (the
VT&MT functioning). By a new, well-designed tariffstem (based on long term marginal costs) and
the appropriate remote-control and management itgeds (SDU) for TAF and accumulative boilers
from control centres, it is possible to “equalizké daily consumption curves and other effecthn t
Distribution Management System (DMS).

In order to achieve energy and economic savingbath the electricity supply and user sides, it is
necessary to modernize the existing managemensuraaent and billing systems. This concerns the
gradual development of Technical and Informationt&wys(TIS), whose key segments are SDU and
Automated Meter Reading & Billing (AMR&B), integied with the business information system. The
Distributive AMR&B Pilot Project currently underwaw four distribution sectors (Podgorica, Niksic,
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Herceg Novi and Bijelo Polje), has initiated th&aduction of the DMS functions in EPCG, targeting
the integration of the remotely controllable resmsr After monitoring the project, it is necesstary
conduct a detailed techno-economic analysis of $idJ profitability and the strategy on its
introduction and widespread use over the entirgediain EDS areas.

In recent years, an increased number of heat pwapsecorded for air conditioning, especially ia th
Central and Southern region of Montenegro. Thisiaeafbn represents significant problems during
peak load periods, with declining power factor asttler technical and economic consequences.
According to the EU Directive 2002/91/EC, increasithe thermo-insulation characteristics in
buildings during the summertime is prioritized,vesll as the further development of passive cooling
techniques; especially those for improving indobmate conditions and microclimate conditions
around buildings.

It is necessary to start this study preparatiooii$ong on this problem, as soon as possible.
6.4.3 Industry

In order to exploit the EE potentials and reduceciige energy consumption in industry, the
preparation of a programmes for the rational usenefgy (RUE) would achieve significant economic
effects for industry and for Montenegro. These pmotg would also analyze the potential uses of
industrial wastewater and exhaust gasses fromrelact and other furnaces. This waste-heat
potential would be used for space heating, combiniéid the use of heat pumps and for water heating
for high-temperature steam generation for techricébgrocesses.

In some industries (Aluminium Plant and Steel WoR{ant primarily), the RUE programs would
include Combined Heat and Power (CHP) producticmyais, as well as application of the variable
speed drives in electricity motors in various pssEs. It is also necessary to enable systems for
compensation of reactive power energy and filtefidharmonics, to achieve a high power factor,
improve voltage and reduce losses in the elegtrgyistems of the Aluminium Plant and the Steel
Works Plant.

Achieving of overall worldwide standards on speciinergy consumption and energy intensity, as
well as on environmental impact (power factor, hamios, etc.) should be key requirements and
conditions determined for industrial companies,vatization strategy and tender procedures.
Compatibility conditions with the supply system slibbe met also in the construction period and
while connecting new industrial facilities with thewer system.

Large, as well as small- and medium- sized compainigbe industrial sector should develop an
integrated energy management system, includinguit@i of staff in energy management, and
preparation and dissemination of manuals for savargl other EE measures. Each participant should
establish a system of obligatory monitoring on ggemdicators, which should be periodically
reported to the MEEU, Monstat and other officialtitogions authorized for the collection and
analysis of energy data.

According to worldwide practice, it is necessary define energy auditing as an obligation for
companies consuming over 2 Ktoe. At the same tilmese companies should establish an energy
management system.

6.4.4 Transport sector
Considering that almost 90% of energy consumptiothé transportation sector is consumed in road

transportatiof) with the dominant participation of private vekis] the main EE potential for rational
energy use is related to road transportation. Aatthl reasons for including the transportation @ect

3 The balance does not include consumption in maritiaresportation
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in the EE programs are that all of the energy usetis sector is imported and pollution from extiaus
gas emissions is negatively impacting the envirartrimreurban areas.

Realization of the EE potential in the transportatector is quite complex and it would be necessary
to initiate an urgent potential improvement analyby conducting special studies, which would
include analysis of the EE problem and the gas ®ams problem. This research would also include
assessment of the impact of limited road infrastme; potential for rationalization of the trafflows
from EE perspective, especially by shifting the rdemhsportation of people and goods towards
railway transportation, and the necessity for gdarshare of public urban and sub-urban transport.
The electrification and general reconstruction o tilway from Podgorica to Niksic is a high
priority and of special importance for EE.

As for the other consumption sectors, an adequatestical system should also be developed for the
transportation sector that would provide the maiergy indicators. Regulations and standards should
also be developed for an efficient emission moiiprsystem. It is also necessary to conduct an
awareness campaign on EE and the environmentat®ffethis sector.

6.5 The needs for additionatesearch, studies, data collection and market anatjs

a) Research, pilot and demonstration projects

The absence of EE general policy and concrete pragreamises a gradual decrease in the EE
indicators, with serious consequences for energyn@my, ecology and other developing
preconditions in Montenegro. The Energy Policy fororienegro includes the obligation of
establishing funds for research and technology Idpweent, which would provide support for
research, development and promotion of new, clea efficient energy technologies and for
managing expert- and scientific-based energy poli€ie instruments for the Energy Policy
implementation also define the following EE-relatddigation for the GoM:
- introduction of the incentive measures for sciési€chnology development in the energy
sector and cooperation with the international ep@rggrams;
- providing incentive measures for implementationttef EE programs, new RE sources and
clean technologies, including the use of EE devitesdly to environment;
- promotion of technological achievements and infrattire development targeting negative
gas greenhouse impacts.

Although direct support programs are of high ctisty are necessary since successful results on the
best EE practice should take into account the fafigw

- innovativeness,

- modern technology application,

- replicability.

It is important to select projects with maximumukes and visibility (e.g. administration, school or
hospital buildings, apartment buildings, etc.), wsll as projects that would be included in
international research programs.

Pilot and demonstration projects represent an itapofEE Policy mechanism, especially when they
generate results that can be widely published. §pegjects, carefully selected, should cover variou
regions and areas.
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b) Market studies

As previously mentioned, the EE Strategy is basedhenfinal users approach. The EE Strategy
elaboration requires in-depth knowledge on theg@ndemand and market structure. The global data
on energy consumption in Montenegro are usefulnmtitsufficient. The total consumption figures
should be structured as follows:

- by sector,

- by type of use.

In a first approach, the main sectors to be consitlare:
- Households
- Public sector
- Commercial buildings
- Industry
- Agriculture
- Transport

For detailed activities targeting a certain sedtog,need for sub-categories would appear. Consgler
the available data from this first EE approach imkémegro, in the next 2 years it would be necessary
to conduct market studies on the following:
- all household types (see more details further);
- the public sector with the following sub-sectors:
» administrative and office buildings
* buildings in the education sector (schools, hidiosts, University),
» buildings in the health sector (hospitals, headthtes),
* water pumping and water supply systems,
» street lighting;
- commercial buildings: in this initial approach, pithe tourism sector (mainly hotels) should
be considered as the target for specific activitighe next 2 years.

It is not enough to be aware of a certain sectmoissumption, but it is also necessary to be awhre o
the following:
- consumption distribution according to the differéyppes of use (heating, cooling, lighting,
motors, etc.);
- type of equipment, technology, age, efficiency;
- consumers’ behaviour regarding EE;
- consumers’ expectations and selection criteria.

It is also necessary to clearly understand howidhewing markets are functioning:
- technologies available at the market, costs andftisn
- attitude of providers, retailers, engineering comes, architects, etc.

In order to collect the required data, the MEELbis t

- define the type of information requested for prbpaddressing every sector,

- define the data that could be collected by othelidgso(Monstat, Institute for Strategic Studies
and Prognoses, Hydrometeorology Institute of Moageo, etc.) For instance, data on heating
and cooling equipment as well as on appliancesdcbalincluded in the official population
census,

- maintain contacts with energy suppliers, consuraso@ations, professional federations, etc.,
in order to obtain additional data,

- conduct market surveys by own means (the prioribylel be the survey on energy use in the
residential sector).

All larger consumers should respond to the annuialey on energy consumption and equipment type
(with respect to the required procedures for enguimformation confidentiality). In order to avoid
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redundant questions, which would inconvenienceelargnsumers, this must be organized with the
Ministry of Environmental Protection and Physicaaftiing and the Ministry of Economy, Chamber
of Commerce, and with the administration in chafgethe energy equipment inspections (steam
boilers, etc.).

The Energy Law, or a specific EE Law, should authattiseMEEU to request information, to process
and to publish it in an appropriate way. For inseerMEEU should be authorized to request data on
electricity consumption from EPCG or from any otbeergy supplier.
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7. FUNDING FOR EE POLICY AND STRATEGY IMPLEMENTATIO N,
INCLUDING OPTIONS FOR MEEU FUNDING

7.1 Sector potential for EE financing

Lack of financial resources is a typical barrier ¥ in most emerging economies. Interest rates are
high and commercial organizations and industry rhayreluctant to use their scarce self-financing
capacity for EE projects. They may prefer to invagniore profitable investments. This is why an EE
Fund establishment was proposed for the EE projstslopment.

The public sector may also be unable to finance EttoAling to the public accounting rules, the
government and other public institutions cannot dir® the project investment costs and must
include the total expenses into their regular owddet. In a period of budget reduction, it may be
easier for the administration to pay a higher epdsi. For the public sector, ESCO may be an
appropriate response to this problem, provided thatlegal framework provides sufficient security
for foreign investors.

Individual consumers may also be unable to finaB&e solutions, such as heat pumps, or even
compact fluorescent lamps (CFLs). In some counthieslectric power company provides CFLs to its
users and reimburses the cost through their er®@liigywhich is a successful scheme.

The future implementation of the Kyoto Protocol, ahe Carbon Market development, would create
additional financing opportunities.

MEEU should require and develop the capacity forvigiag financial resources for EE projects
through the following:
- EE Fund,
- connections with international donors and develagtrbanks,
- connections with other EE agencies who may prosigeort,
- connections with projects or funds not specificalgdicated to EE, but where a synergy is
possible (funds for housing rehabilitation, funds the SME development such as the fund
managed by KfW, etc.).

7.2 EE Fund
a) Fund operations

Establishing an institutional mechanism through aHtiRd for financing EE projects and programs is
strategically important for the EE Strategy impletad¢ion. In some cases, a dedicated law establishes
the Fund.

The Fund concept foresees establistsuiggeneris financial institution whose operations targets the
collection of financial sources for financing EE grams, projects and measures and increased use of
RE sources in Montenegro.

The Fund’s operations would include the following:
- non-repayable sources (grants),
- commercial loans under the market interest rates,
- soft loans with favourable interest rates, longepayment period and grace period for
repayment,
- provision of guarantees.
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The fields for EE and RE sources, which would be fieainfrom the Fund, include the following:

- domestic small entrepreneurs, producers of equipot@aracterized by significant energy and
cost savings in general, and equipment which weaklre environmental protection,

- construction of the energy generation facilitiearelcterized by more efficient energy use,

- construction of facilities using the RE sources,hsas wind energy plants, small HPP solar
energy systems and other facilities,

- supply and installation of equipment and other i@pgles and materials for increasing EE,
conducted by legal and physical persons,

- conducting special studies and analyses, and psofec preparation of laws and secondary
legislation.

b) Strategic framework for the Fund’s operations

The Fund for financing EE and RE use activities,ragtegral and important part of the energy sector
reform, should be clearly structured due to thiofaing:

- Mobilization of the development capital primarilpofn domestic commercial banks for the
EE and RE resources use. The starting point for fingnis that the user receives economic
benefits from the project. This way, one of the nyaieconditions for economic development
is achieved.

- Attracting interest of specialized foreign invesint funds which invest capital in projects,
including financing of developing energy marketsiemgy sector reforms, as well as
investments in the field of EE and RE resources amefit from their experiences, interests
and strategies

The Fund should consider a revolving componenttfohigher efficiency. This component would not
necessarily determine its business strategy, buimportant for its economic-financial specific
character as a specific purpose Fund. Therefoeel-tind would be set up from institution point view
with a double structure:

- profit oriented and

- non-commercial.
The projects and distribution of resources woulddm@ducted in the same way.

c) The Fund’s tasks

The tasks of the Fund are as follows:

- EE Policy implementation,

- National EE programs’ implementation,

- Collection of the financial and other incentive cesces for the EE programs, projects and
measures and for the use of RE resources,

- Managing those resources,

- Partly self-financing,

- Preparation of the annual budget and the workiogiam,

- Defining the criteria for distribution of allocatedsources,

- ldentification of potential projects,

- Announcing tenders for distribution of the allochtesources,

- Evaluation, processing and selection of submitteggsals,

- Distribution of allocated resources,

- Administrating of loans,

- Monitoring and control of meeting the objectives @fpenditures allocated for specific
purposes.
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d) Operation priorities

The priorities in the Fund’s operations are as fefio

- EE/RE Strategy and Policy implementation,

- Mediation in financing EE/RE projects, programs amtldtives within international programs
for bilateral and multilateral cooperation,

- Mobilization of sources for financing the natiof#t/RE programs and projects,

- Supporting domestic EE equipment production,

- Supporting and financing construction and instadfabf the EE equipment and technological
solutions.

e) Financing the Fund

The budget of the Fund would be financed from séweaital sources, such as:
- National budget and budget of local governments,
- Loans from commercial banks,
- Interest from loans provided by the Fund,
- Share (fee) included in the price of certain fygks,
- Cost savings achieved by the EE programs implenmentat
- International financing sources.

f) Financing distribution

The Fund’s resources would be distributed accortiingefined criteria for project evaluation and
selection, as well as in accordance to the defopestating control mechanisms:

- criteria and priorities for financing

- system for verifying the beneficiary’s solvency,

- criteria for project identification, profitabilitgvaluation and selection,

- system for planning and controlling the operatiod &nancing.

Note:
Typical financing conditions in EU are:
- interest rate of 5%;
- repayment period:
» 4 years for households,
e 5 years for industry and the private sector,
» 7 years for district heating and the public sector.

Establishing such a Fund with an initial capital mpgmately of €1-2 million would generate strong
initiatives for EE improvements and a higher pen@mnaof RE resources in the Montenegrin energy
sector.
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8. IMPACT OF ENERGY PRICES AND COLLECTION RATES ON
EE POLICY IMPLEMENTATION

8.1 Energy tariffs

Besides the set of other factors which influencedgB energy intensity, the energy price factor is
very important, especially for electricity. Onlyateenergy prices, which cover all expenses inclgdin
environmental costs, could guarantee sustainaldeggrsector development. Ignoring this principle in
many countries, especially in developing countsesh as Montenegro, results to energy prices that
only cover 50-60% of actual costs.

Among all activities for the deregulation in theeegy sector, a comprehensive tariff reform that
would reflect the real costs would be the greatestntive for end users to implement EE initiatives,
while an improved billing collection rate and erdfement also might help. Based on the cost analysis
of the EPCG’s and current tariff structure, it westimated that the electricity tariffs for housetsol
should be at least double the current level of @ €4&Wh. Such a step would initiate energy savings,
particularly regarding small investments in EE measusuch as lighting and insulation. Indeed,
based on household surveys, it was estimatedtibairice elasticity for electricity in S&M amounted
to 0.25, which indicates that each 10% rise ofgwiwvould accordingly decrease consumption by
2.5%.

As shown in the Electricity Distribution and Billingosses Report elaborated by IPA in April 2004,

EPCG tariffs are low and do not motivate consumersehnergy saving. Prices applied for the

residential sector are particularly low, which aisncreased energy use. However, the over-
consumption due to low tariffs must not be ovemated, taking into consideration that energy prices
are much higher than in the EU countries if comgidcethe average income. Even if subsidized, the
energy bill still represents a significant sharehie household budget with monthly income of around
€200.

A more important impact on the current electricfisices is that the majority of buildings use
electricity for heating. Imported fuels such asthepoil or LPG are more expensive. The AC
development could be a good solution for the priedari if the price of electricity for the residait
sector is doubled or tripled, the space heatingketacould change completely. The Government
should be aware of this potential impact, becatseuld force the population to adopt non-desirable
solutions, such as low-efficiency oil heaters, @o@ use as an energy source in an uncontrolled way.
Conducting a market study on space heating andngpisl recommended.

If the Government is to support the poorest popmagroups, it should be done through direct social

programs instead of through energy prices. In jplac energy tariffs should not be subsidized but

should reflect actual costs (as required in ther@dnkaw, Article 18). Consequently, the development

of 2-level tariffs should be encouraged. Shiftifgemergy use from peak periods to low demand

periods, even if it is not necessarily accompamigdeduced energy consumption, helps the EPCG to
become more efficient.

8.2 Non-payment reduction

The non-payment issue is likely to be a higher EEidrathan the low prices. When energy is free,
there are no incentives for energy savings, anticpéarly for investments in EE equipment. EPCG is
the main responsible for this issue, since it naxkifrom IPA (April 2004) a comprehensive study of
the billing losses and on how to reduce the comiakelosses. Commercial losses are estimated at
226 GWh/year, corresponding to an economical los§PCG of about €6.8 million per year.
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The Government, through appropriate regulationslawdenforcement, must support the EPCG. Out
of 890 cases of meter stealing reported by the ER@¢ourts resolved only a 10%, imposing small
penalties of only €50 to €75. This is likely to beencouragement for stealing rather than a deterren
measure. The relevant penalty for meter stealingpido 5 years imprisonment, therefore the real
problem is enforcement of the law.

EPCG is currently not authorized to bill illegal somption of around 3,000 or more consumers.
EPCG would reduce the commercial losses, were thieyta bill them.

It is understood that many consumers cannot affamt or even the total bill amount. However, the
tolerance for stealing or for non-payment is a tiggancentive for all consumers. It is well known
that the poorest population groups are not alwhgse who take advantage of the stealing or non-
payment tolerance. The Government should find a raoitable way to protect the poor population
groups, through direct protection programs focusedhose who actually need it. For instance, the
Government could pay the bills for the most vulidggopulation groups.

8.3 DSM and electricity tariffs structure

Consumption reduction during the peak load permgen if not combined with reduction in total
energy consumption, should be included in the EEt&}ya It is expected, under fair energy tariffs,
that reduction of the maximum demand by 1 MW wdoddless expensive than the construction and
operating of 1 MW during the peak load period. Besj reduction of the peak demand would reduce
the technical losses in the distribution networke Bhift of electricity loads from peak periodddw
demand periods, even if not necessarily followedabseduction of the energy consumption, helps
EPCG to be more efficient. EPCG might be especialigrested in this particular EE potential and be
involved in this strategy as an active partner.

MEEU will advise ERA on an appropriate tariff struet for promoting DSM (measures that take into
account the ability and acceptability by the finslers): i.e 2 or 3-tariff rates (peak, high and low
demand), and 2 or 3 seasonal rates (in compliaitbethe Energy Law).

It will be a part of the MEEU'’s activities to inforand to promote solutions that assist consumers to
make better use of electricity tariffs. Implemeitiatof a demonstration project is proposed for
selected households, which would apply automatd Ishifting so that some electric appliances are
used only in the low tariff period (TAFs, hot wateraters, washing machines etc.).
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9. ECONOMIC AND MARKET POTENTIALS

In line with the MEEU establishment for the admirdtive EE Strategy aspects, investments in EE
might be conducted from a variety of multilateratigoublic financing sources.

Considering the financing possibilities from foneigources, it is foreseen that the announced fiaknc

sources by KfW would be intended for small- and imedsized enterprises. Yet, much of the EE
potential is in public buildings and householddsihecessary to stimulate the investment climate f

EE projects in the commercial sectors. That presgs an initial screening of companies’ interest
and of appropriate EE projects (focus on the preati enterprises or those in the privatization
process), which may require “soft” loan agreemémais local or foreigner banks (KfW, WB, etc).

As mentioned, given Montenegro’s relatively abundB®E sources, the potential for activating
financing mechanisms such as the Clean Developiechanism (CDM) exists. By ratifying the
Kyoto protocol, Montenegro would create a framewddt implementing such mechanisms.
Alternative financing sources include the EBRD, Wdsank, UNDP (GEF) and other donors.
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10. ACCOMPANYING IMPACTS ASSESSMENT

10.1 Macroeconomics impacts

Generally speaking, the primary macro economicceftd the EE strategy implementation is GDP
increase, a decrease in energy imports and thenekt¢rade deficit, national budget savings,
implementation of new technologies, establishmehtthe new industry sectors with increased
employment and economic competitiveness.

10.2 Social impacts

Promotion of EE measures in the demand side woutdribate to reduced consumption and thus
compensation of the impact of increases in priespecially in the still undervalued electricity qas.

EE improvement in the residential sector would emaklduced direct subsidies (to cover the gap
between tariffs and actual production costs). Thisturn, allows shifting of saved subsidies for

utilities to targeted subsidies for the poorestytafon groups. For vulnerable groups with low

incomes (such as pensioners, the unemployed, #te.share of heating costs in the total household
income may be in the order of 50% or even more.

It is recommended that the Government, througtetRé, define the appropriate protective measures
for the poorest population groups. However, EPCGukhainderstand its role in this issue by
introducing rules for more favorable payment tefiorsvulnerable groups, and introducing suitable
tariffs or metering (pre-payment, appropriate fayiletc.). In parallel with the introduction of low
tariffs, the vulnerable population groups couldeige education on how to use the available amount
of energy in the best possible way.

In addition, it must be stressed that the publat@edoes not give a good example by paying most of
its bills through barter. This issue should be added by activities targeting the reduction of gyer
consumption and public sector expenses. The MEEUelaitiorate data by demonstrating the negative
impact that non-payment cause for EE, and lobbyelevant authorities for the implementation of the
above recommendations.

10.3 Environmental impacts

The main objective of this EE Strategy as well as MiEeEU mission will be to encourage and
promote activities focusing on the rational useérgy and the reduction of negative environmental
impacts in energy conversion and consumption. Theratiye instruments to achieve this MEEU
mission would be legislation and its accompanyimgasures (monitoring, informative and educational
campaigns, training for professionals).

EE measures are usually environmentally friendly suess “per se,” as long as they reduce the fuel
consumption or when replacing it with a cleaned figach as replacing heavy fuel oil with natural
gas). This is emphasized when the traditional fyetsl, oils, etc.) are substituted by RE sources
(“green energy”).

However, due to the need for an increased relimmceomestic energy resources and reduction as
much as possible of the dependence on energy imypathstitution of cleaner fuel (such as heavy fuel
oil in KAP and district heating plants) with localproduced coal cannot be excluded. This could
make sense if a coal-fired co-generation plant daaplace a heat-only plant. In such cases, it must
be ensured that the emission balance of the neterayis — at least — not worse than that of the
replaced one.
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Finally, apart from a few individual, special cass® MEEU activities will contribute considerabty t
the reduction of harmful emissions in the energytae The MEEU activities should align the future
participation of Montenegro or municipalities tetiyoto Protocol mechanisms.
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11. LEGAL AND REGULATORY FRAMEWORK IN THE EU AND
THE REPUBLIC OF MONTENEGRO

11.1 Harmonization with EU legislation

With respect to future EU accession, all new messghould be consistent with the EU legislation
and its directives. Regarding the EE, this maintiudes the following:

- Directives about labeling (declarations on EE charigtics) for numerous appliances,

- EE standards for construction,

- Minimum EE standards for a limited number of apges (mainly hot-water boilers),

- Implementation of the environmental managemenesystnd 1ISO-14000 standards,

- Requirement for each Member State to conduct agitdecy on EE and RE promotion.

Design and implementation are the responsibilitgaxth Member State.

Quantitative objectives have been fixed for eadnider State regarding the following:
- Kyoto Protocol (carbon and other greenhouse gdfast)e
- A minimum RE share in the energy balance.

However, Montenegro has accepted in addition t@rottonditions, the next commitment from the
Athens Memorandum of Understanding:

2.1 REGIONAL MARKET ASPECTS
2.1 Electricity and Natural Gas market action plan

The participants would endeavor to establish a cdilvipastate and regional level for the
electricity and natural gas market action planshéocoordinated by the Permanent High Legvel
Group, for:

- comprehensive tariff reform,

- the reduction of non -technical losses,

- coordinated anti-corruption measures and an amtitption monitoring mechanism,

- the increase in EE necessary to abate demand, and

- the facilitation of sensible energy substitutionhile maintaining a free marke

framework.

—

The Government should formulate objectives and tarfigough an Energy Strategy. The measures to
be implemented for achieving the objectives wollent be elaborated in the EE Strategy, including
the role and obligations of other stakeholders.

Absence of the Energy Strategy is a barrier to EERIBdbjectives formulation, and to appropriate
measures.
11.2 Energy Law of Montenegro

The Energy Law adopted in June 2003 establisheetponsibility of the Government for promoting
EE and RE in Montenegro. It defines the status aaddle of the ERA.

Article 23 defines that the competent Ministry sldosupervise through its inspection department if
technical regulations and quality standards fordpots and services relevant for the rational and
economic use of electricity, heat and other engyggs are applied.
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According to Article 32, the Government is obligedprovide information on RE sources to potential
investors. The same Article also defines the alilims for ERA to define simplified procedures for
small power plants, including RE and cogeneratiooweler, the tariff level is not yet fixed. Tariffs
should be calculated in order to attract investorachieving the objectives of the Government.

11.3 New EE legislation

In order to provide long term EE integration in lentenegrin policy and economy, there is a need
for defining the specific EE legislation, which cdube implemented by either including specific
paragraphs in the Energy Law, or adopting a sep&iatieaw, with the following issues:
- More precise definitions for what are the EE and Rjgdives,
- Establishing the EE Strategy as a part of the Enedlig\R which defines obligations to the
relevant Ministries,
- Defining the MEEU role,
- Defining the budget sources and ensuring the peentaEEU funding,
- Establishing the MEEU with the appropriate status] emnnections with relevant Ministries
(its establishment as an independent agency ifuthee is recommended),
- Defining the MEEU authorities:
* to monitor policies and legislation, as well axcteeck whether the EE and RE have
been considered,
e to propose models and to lobby the competent govental authorities to promote
EE and RE,
« torequest information on consumption, data, etc.,
e to represent Montenegro at the international mgstielated to EE and RE,
* to participate in the international projects, t@bnate regional cooperation,
» to conduct activities contracted with the Minissrnd international donors.

In the future and after conducting the appropriatearches, other issues could be introduced within
the EE legislation, such as:

— obligation for energy suppliers to provide EE san$ to final users,

- EE-related obligations for final users,

— EE Fund establishment including incentives or lowriest rates, procedures, etc.,

- EE label introduction for all appliances listed acliog to market analysis , data on how to

measure and verify the label information, and cimatibn with relevant authorities,
- EE introduction in the Construction Law
— introduction of the EE certificates for existing loiings.

EE should also be included in other laws and remuiator through the Construction Law, Spatial
Plans, codes and standards on environmental remgafThe MEEU would monitor if EE and RE is
properly addressed in the legislation, regulati@msl standards. The MEEU would lobby the
competent authorities for introducing new measoramproving existing ones.

Technical Assistance to the Ministry of Economy an@PCG
An EU-funded project managed by the European Agencfor Reconstruction
71




@ |dom CarlBroals &
%% PLANET

ERNST & YOUNG

ANNEX A

Definitions and preconditions for Rationalization,Savings and Energy Substitution
a) Rationalization

Generally, rationalization represents planned, {amgh and systematic operations targeting the
initiation of structural changes in all spheresokrgy generation, distribution and use for theéebet
exploitation of the resources and the lower speeifiergy consumption. It is mostly followed by athe
objectives, such as: improved quality of the tedbgw processes and products, increased comfort use,
lower harmful influence on the environment, higrediability, etc.

Rationalization assumes the need for a combinatidhe following preconditions:

- Higher awareness on resources, technologies, @a@mn and various types of energy use,
which could be achieved by research or by the implgation of the modern world’s
accomplishments;

- Create economic preconditions followed by pricirgiges on energy, goods and service,
which would provide economic interest for ratioeakrgy consumption;

- Create economy-systematic preconditions for th@dhiction and selection of technological
processes using less energy and possibly adapthd tiomestic energy resources;

- Create a legal framework for governmental and ai#éd institutions’ activities, targeting
all spheres of energy generation and rational copsion;

- Research and implementation of energy macro psojeapported by the Government,
aiming at infrastructure construction and developinfacilitating complete, more rational
and more efficient energy consumption (heatingeyst gas systems, small HE plants,
introduction and supply of the alternative energgources and technologies, etc.);

- Introduction and support of the necessary reseaeelopment, controlling, expertise and
similar institutions and organizations capablenafividual operations or in cooperation with
the acknowledged international institutions andaorgations for monitoring, research,
projecting, control, conducting, exploring and itegtin all fields of energy;

- Encourage producers and buyers of materials, ptedand services adjusted to the
necessary EE increase (solar collectors, ceramicsfilleermal-insulation materials, energy
rational carpentry, energy rational devices, eneagipnal buildings etc.);

- Introduction of energy control and tax and custarbventions for the products, services,
research, buildings, urban plans/designs, etc.h witproved energy characteristics in
comparison to “classic” solutions, considering theictual contribution in energy
consumption decrease.

b) Saving

Saving is the prevention of unnecessary and washénergy “waste” under the existing technical-
technological capabilities for its generation, idigttion and consumption. Energy savings mostly
depend on the awareness level of the various peatits about the saving possibilities during
operations and energy consumption; depending obehefits as well as on how motivated they are to
accomplish those results. Accordingly, stimulatemuld be based on the economic benefits, but also
on other measures — such as control and compulsithe case of excessive wasting — should not be
neglected. One of the most significant saving messis the efficient utilization of the devices,
installations and complete energy production systemcording to their technical characteristics,
which brings the issue of optimal capacity utilieatand creating the preconditions necessary for
optimal use. In any case, energy saving shouldbrotonceived as a deprivation and shouldn’t be
viewed negatively. Energy should be economicalyated as very significant limited resource, which
satisfies certain living conditions.

Conditions for effective savings are as following:
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- Education,

- Economic incentives,
- Control,

- Enforcement.

c) Substitution
Rationalization of consumption through substitutadrvarious types of energy forms by other energy
types, which contribute to more rational consumptioan the previous, or from the imported to the
domestic types. Mostly, it is the replacement afivemtional energy resources by renewable energy,
or the replacement of imported by domestic resarete.

Conditions for substitution are the same as forother rationalization types.
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Table B.1—- Overview of the ener

y consumption by energesyim Montenegro * for the period 1981-2004 (ndturéts)

Energy type Muenai[s:r. Year
1981 1982 1983 1984 1985 1986| 198 1988 1989 19p0 991 1 1992 1993 1994 1995 1996 1997 1998 1999 2000 0120 2002 2003 2004
Coal TPP Xx1000 t 0 111.6 921.1 1234 129Q 11295 1335 1111 1173 1185 1205.9 996 930 739.0p 36.1 1053.6 970.31302.0 1258.0 1381.4 1000. 1598 4 1479.9 1394.0
Other x1000 t 449 420.66) 373.8] 495 390 316)5 231.4 215 186.7 120.68 120.93 107.51 115.95 120.p1 935|5 140.58 148.2 167.2 172.1 119.1 109.8 124 111 95[9
Heavy fuel oil x1000 t 159.56 149 174 187 190 182.3 168.73 170 163.4 168.1 198.2¢4 150.04 26.99 23.14457.374 97.863 98.8 92.3 97.5 106.! 1148 1104 .610 119
Heating oil x1000 t 22.884 23 22 24 25 22.815 28.86 224 23.4 20.298 20.697 18.146 11.619 9.3 9.383 9 8.6 9.4 10.2 11.1 13.1 12.9 17 19
Motor fuels x1000 t 146.17 150.7 141 171 168| 142.06 136.92 137.3 130.4 142.42 151.9p 112.93 62.5(14 1524.| 54.255 91.345 113.3 154.3 181 184 157|8 1314 37.41 153.7
Liquid gas x1000 t 6.892 7.267 6.548 7.57 8.548 80B. 9.776 10.485 11.337 10.664 9.03 5.1 1.939 41.80 1.839 2.718 2.8 3.4 1.7 1.3 1.7 25 3.1 4.9
Electricity GWh 2636.2 2721 2783.4 3160. 329¢ 3384 3648.8 3574.3 3558.8 3517 3548p 33217 2494.6 2122 25135 3227.9 3661.9 3661.B 3642|1 3949.1 9418 4362.4 4523.7 4631.4
Fire-woods x1000th 319 290 319 352 256 223 253 257 264 197 16§ 178 6.519] 135.9 155.3 146.7 172.0] 130.0 131.p 126/0 137.0 159.0 220.0 230.0
Table B.2- Overview of the energy consumption by energyesyin Montenegro * for the period 1981-2004 (eqigimiunits)
Energy type Muenai[s:r. Year
1981 1982 1983 1984 1985 1986| 198 198B 1989 19p0 991 1 1992 1993 1994 1995 1996 1997 1998 1999 2000 0120 2002 2003 2004
Coal TPP ™ 0 1165 9616 12883 13468 11792 13937 11599 12246 712 12590 10398 9709 7715 377 1100D 893p 119p1 1158612723 9217 14721 13630 128387
Other & 4688 4392 3902 5168 4072 3304 2411 224b 1949 1260 2631 1122 1210 1262 1416 1468, 1364 154D 1545 1097 0710 1142 1022 883.2
Heavy fuel oil & 6403 5979 6982 7504 7624 6917 677 682p 6557 6746 9557 6021 1067 953 2302 3927 3971 371 3919 4292 4 46(1 4437 4405 4782.6
Heating oil = 918 923 883 963 1003 916 958 899 939 815 831 728 6 4 374 377 361 367 401 436 474 560 551 72 8115
Motor fuels s 6234 6427 6014 7293 7165 6059 5841 585p 552 60y4 4836 4816 2666 1883 2314 3896 4929 671p 7814 8091 6468 5716 5977 6686.0
Liquid gas = 263 277 250 289 326 336 373 400 433] 407 344 196 74 69 70 104 131 159 80 61 80 117 145 2251
Electricity ™ 9490 9796 10020 11377 11864 12188 13136 12867 1281212661 12774 11958 8981 7966 9049 11620 131B2 1318113112 14217 15081 15705 1628 16674.5
Fire-woods TJ 3040 2764 3040 3355 2440 2125 241 244D 2516 1880 563 1 1696 1873 1295 1480 1398 1544 117D 1179 1184 3312 1431 1980 2070
Total TJ 31036 30558 31091 35949 3449 31840 31905 31538 68307 29793 31213 26537 16337 13802 17008 2274 2549326873 28183 29366 29438| 2909 305411 3213p.8
Table B.3— Energy consumption by the consumption sectokddntenegro (TJ) for the period 1981-2004
Consumption sector vear
1981 1982 1983 1984 1985 1986 198 1988 1989 19p0 991 1 1992 1993 1994 1995 1996 1997 1998 1999 2000 0120 2002 2003 2004
Metallurgy 9662.7 9814.6 11580.Y 12474)2 1333(0.3 3583 12695.9 13061.3 131416 12851.5 1160p.7 10405 3802.0 2575.0 4514.2) 7277. 11950.3 11614.0 @B62 13074.0 14017.9 15352.0 160114 1634p.1
Industry Other ind. consum. 5906.9 5306. 5201{3 6164.5 8810 4413.7 3725.8 3877.7 3664. 2718[0 2213.2 3014, 1291.0 1238.9 1581.1] 1620. 25391 24431 2448.81734.5 1929.7 1589.1 1436.7 1550.8
Total 15569.6 15120.6 16782.0 1864017 18438.9 16713 16421.7 16939.0 16805. 15569|5 13818.9 12419.5093.0 3813.9 6095.3 8898.9 147888 14458.1 14392.85225.7 16244.3) 17358. 17870{1 18193.5
Energy sector 270.4 257.3 752.2 711.3 773|6 789.5 76.26 678.4 735.2 651.2 721.3 580.17 447.p 4257 013Q. 559.2 476.4 621.6 715.6 757.9 523.7 793[8 7919 71.%
Transportation 5943.7 6102.9 5631.8 70692 6826.7 7263 5564.9 5656.1 5314.7 5872.p 642116 470%.1 2.251] 1760.5 2259.9 3880.0 4314.1 61788 7196.4 B73[7. 6863.4 5574.8 5725.4] 6359.
Agriculture 103.4 142.9 336.6 141.9 122. 95.7 .444| 155.8 155.0 147.9 155.6 107.4 714 76. 98.6 987 3823 373.0 347.0 350.0 313.3 324. 296)0 304.3
Resident, tourism and other sec. 8422 8137. .B714 8394.7 7395.9 6402.7| 7966. 6925)5 6686.1 6437.78859.9 7504.0 6959.9 6312.7 69754 7643.5 7658.3 335.4 7295.5 7696.1 8178.9 8449.1L 93085 930%.9
Distribution losses 729.5 797.3 877.3 987.1 937/1 05310 1135.4 1072.1 1074.2 1113.6 124012 12229 3.525 1414.8 1447.6 1705.3 1661.4 18058 2035%.1 669p. 1805.8 1834.6 2226.2| 2500.
Total 31039.2 30557.4 31094.1L 359449 34495.0 (3834 31909.3 31426.9 30770.8 29792(3 3121y.5 26539.86337.0 13803.4] 17006. 2277414 29281.3 30772.6 98138 33463.1 33929.3 343354 36214.2 3733p.4
"-Petrol coke
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ANNEX D

The basic energy indicators

Reliable energy supply

© © N o 0~ 0w NP

Energy consumption (energy intensity).

Coal generation.

Production capacities for energy generation, witlaeerage load factor and maximum load.

Trade and consumption.

Variety of primary fuel supplies.

Percentage of the electricity produced by usiffigint fuels.
Percentage and variety of fuels used for elecgripéineration.
Electricity generation from renewable resources.

Variety of the oil import.

Energy in the industry: investments and productivity

© © N o 0~ 0w NPRE

Energy companies’ share in the GDP and total nurobemployees in the energy companies.

Fuel imports and export value as a percentageediotial import and export.
Investments in energy companies.

R&D in energy companies.

Productivity changes in energy companies.

Percentage of the gross value added as energy costs

Electricity companies’ share in the GDP.

Investments of the electricity companies.

Productivity changes in electricity companies.

10. Coal sector’s share in the GDP.

11. Productivity changes in the coal sector.

Comparison to foreign companies regarding energy geration and use

o M 0N P

Primary energy generation and consumption ratio.
Variety in primary energy supplies.

Dependence on fossil fuels.

Final and primary energy consumption ratio.

Energy consumption in households, per person.

Technical Assistance to the Ministry of Economy and&PCG
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Fuel price

Index on fuel price for industrial sector.
Index on fuel price for residential sector.
Electricity price for industrial consumers.
Electricity price for residential consumers.
Gasoline and diesel prices.

Share of the taxes and customs in the selling foicdiesel fuel.

N g bk wbdh e

Share of the taxes and customs in the selling foiceotor oil.

Service standards

1. Number of guaranteed standard payments at 100eDidOedectricity consumers.
2. Reliability and availability of the electricity sply for the average consumer.

3. Compliance numbers for the electricity supply reediby the Regulator.

Social aspects

Number of households facing unaffordable bills.
Share of the fuel expense in total expenses fdaioencome level groups.

Fuel expenses as a percentage of total incoméddotvest income group.

Ll

Weekly household expenses for fuel, food and acocodation as a percentage of its total
expenses.

5. Energy efficiency for the groups of consumers fgainaffordable bills.

Environment

Fuel use for the electricity generation and eleitjriconsumption of the final user’s ratio.
Carbon dioxide emission.

Carbon dioxide emission by the GDP unit.

P 0 NP

An average new C{emission.

Energy consumption indicators

1. Energy intensity.
2. Final energy consumption by sectors.

3. Energy consumption in industry and its effects.

Technical Assistance to the Ministry of Economy and&PCG AR
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Energy intensity in the iron and steel industry.

Energy intensity in the chemical industry.

Energy intensity in the food, beverage and tobacdostries.

Energy intensity in the non-ferrous industry.

Energy consumption in the transportation sectotydrysportation mode.

Energy intensity in passenger and goods transpmrtat

. Energy consumption in road transportation per km.

. An average CO2 emission by new cars.

. Car use per capita.

. Electricity consumption in households.

. Final energy consumption in households.

. Central heating ownership, by type.

. Thermal efficiency in residential buildings.

. Specific energy consumption in households.

. Installed insulation and roof size.

. Energy consumption by household appliance types.

. Percentage of households using air conditioners.

. Percentage of households using devices / laundhggring machines.
. Energy efficiency of new cooling devices.

. Energy consumption and effects in servicing sector.

. Final energy consumption and value added in p@aministration.

. Final energy consumption and value added in comaleand other services.
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ANNEX E

© N o g k~ w NP

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.

EU directives and resolutions on energy efficiency

Directive 2004/8/EC
Directive 2002/91/EC
Directive 2000/84/EC
Council Resolution 1998
Council Resolution 1997
Directive 96/57/EC
Directive 93/76/EEC

EE

cogeneration(amending Directive 92/42/EEC)
energy performance of buidin

summer-time

combined heat
household appliance

carbon dioxide emissions (SAVE

Resolution of the Consultative Committee of the Pean Coal and Steel Community

concerning the Commission communication to the €bum a Community strategy to limit

carbon dioxide emissions and to improve energyieficy (CO2/energy tax)

Resolution of 15 September 1986

Resolution of 15 March 1985
Resolution of 15 January 1985
82/604/EEC

Resolution of 9 June 1980
79/639/EEC:

Decision

79/167/ECSC, EEC, Euratom:
Directive 78/170/EEC
77/713/EEC:

76/495/EEC:

76/492/EEC:

Resolution of 9 December 1975

Resolution of 13 February 1975

policy

. Resolution of 17 December 1974

Resolution 17 Dec 1974

industrial firms
building sector
energy-saving [angr
encouragement of investment
new lines of action
detailed rules for the implementati@in Council
77/706/EEC
energy requirementsuidings
performance of heat genesato
industrial undertakings
urban passenger transport
promoting the thermal insulation widings
short- term target 1976/77
measures- to be implemented to Community energy
- Council on 17 December 1974
action program

energy policy objectivasl©o85
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24. Resolution 17 Sep 1974 new energy policy strategy

E EOR-(2
L

12.10.20 - Rational utilization and conservation oénergy

32004L0008

Directive 2004/8/EC of the European Parliament ahdhe Council of 11 February 2004 on the
promotion of cogeneration based on a useful haatdd in the internal energy market and amending
Directive 92/42/EEC rhore info) (Skip this document [32004L0008])

Document formats available: HTML PDF

Publication references: OJ L 052 21.02.2004 p.50

32002L0091

Directive 2002/91/EC of the European Parliament ahthe Council of 16 December 2002 on the
energy performance of buildinggndre info) (Skip this document [32002L0091])

Document formats available: HTML PDF

Publication references: OJ L 001 04.01.2003 p.65

32000L0084

Directive 2000/84/EC of the European Parliament @inthe Council of 19 January 2001 on summer-
time arrangementsmiore info) (Skip this document [32000L00847)

Document formats available: HTML PDF

Publication references: OJ L 031 02.02.2001 p.21

31998Y1217(01)
Council Resolution of 7 December 1998 on energicieficy in the European Communityndre
info)

(Skip this document [31998Y1217(01)])
Document formats available;: HTML PDF
Publication references: OJ C 394 17.12.1998 p.1

31998Y0108(01)

Council Resolution of 18 December 1997 on a Comigustrategy to promote combined heat and
power fnore info) (Skip this document [31998Y0108(01)])

Document formats available: HTML PDF

Publication references: OJ C 004 08.01.1998 p.1

31996L0057

Directive 96/57/EC of the European Parliament andhefCouncil of 3 September 1996 on energy
efficiency requirements for household electriciggfrators, freezers and combinations thereoabré
info)

(Skip this document [31996L0057])

Document formats available: HTML

Publication references: OJ L 236 18.09.1996 p.36

21994A0103(54)

Agreement on the European Economic Area - Annex Bhergy - List provided for in Article 24
(more info) (Skip this document [21994A0103(54)])

Document formats available: HTML

Publication references: OJ L 001 03.01.1994 p.322

Technical Assistance to the Ministry of Economy and&PCG AR
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21994A0103(52)

Agreement on the European Economic Area - AnnexTBchnical Regulations, standards, testing and
certification - List provided for in Article 23n{ore info) (Skip this document [21994A0103(52)])
Document formats available: HTML

Publication references: OJ L 001 03.01.1994 p.263

31993L0076

Council Directive 93/76/EEC of 13 September 1998rtut carbon dioxide emissions by improving
energy efficiency (SAVE) rfiore info) (Skip this document [31993L0076])

Document formats available: HTML

Publication references: OJ L 237 22.09.1993 p.28

31992Y0519(01)

Resolution of the Consultative Committee of thedpaan Coal and Steel Community concerning the
Commission communication to the Council on a Comitgustrategy to limit carbon dioxide
emissions and to improve energy efficiency (CO2fgndax) fnore info) (Skip this document
[31992Y0519(01)])

Document formats available: HTML

Publication references: OJ C 127 19.05.1992 p.2

31986Y0924(01)

Council Resolution of 15 September 1986 on imprgwemergy efficiency in industrial firms in the
Member Statesnfore info) (Skip this document [31986Y0924(01)])

Document formats available: HTML

Publication references: OJ C 240 24.09.1986 p.1

31985Y0326(01)

Council Resolution of 15 March 1985 on the ratiomsg of energy in the building sectandfe info)
(Skip this document [31985Y0326(01)])

Document formats available: HTML

Publication references: OJ C 078 26.03.1985 p.1

31985Y0122(01)

Council Resolution of 15 January 1985 on the imprognt of energy-saving programs in the Member
States rfiore info) (Skip this document [31985Y0122(01)])

Document formats available: HTML

Publication references: OJ C 020 22.01.1985 p.1

31982H0604

82/604/EEC: Council Recommendation of 28 July 19&2cerning the encouragement of investment
in the rational use of energynére info) (Skip this document [31982H0604])

Document formats available: HTML

Publication references: OJ L 247 23.08.1982 p.9

31980Y0618(02)

Council Resolution of 9 June 1980 concerning newdiof action by the Community in the field of
energy conservationmpre info) (Skip this document [31980Y0618(02)])

Document formats available: HTML

Publication references: OJ C 149 18.06.1980 p.3

31979D0639

79/639/EEC: Commission Decision of 15 June 1979 nigyidown detailed rules for the
implementation of Council Decision 77/706/EE@ofe info) (Skip this document [31979D0639])
Document formats available: HTML

Publication references: OJ L 183 19.07.1979 p.1
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31979H0167

79/167/ECSC, EEC, Euratom: Council recommendatiorb dfebruary 1979 on the reduction of
energy requirements for buildings in the Communifynore info) (Skip this document
[31979H01671)

Document formats available: HTML

Publication references: OJ L 037 13.02.1979 p.25

31978L0170

Council Directive 78/170/EEC of 13 February 1978tlha performance of heat generators for space
heating and the production of hot water in new xistexg non- industrial buildings and on the
insulation of heat and domestic hot-water distitrutin new non-industrial buildingsmire info)
(Skip this document [31978L0170])

Document formats available: HTML

Publication references: OJ L 052 23.02.1978 p.32

Consolidated text available: 197810170 Disclaimer

Document associations:

Incorporated by 21994A0103(52) (OJ L 001 03.01.1994 p.263

Incorporated by 21994A0103(54) (OJ L 001 03.01.1994 p.322)

Amended by 31982L0885 (OJL 378 31.12.1982 p.19)

31977H0713

77/713/EEC: Council recommendation of 25 October716 the rational use of energy in industrial
undertakings rfiore info) (Skip this document [31977H0713])

Document formats available: HTML

Publication references: OJ L 295 18.11.1977 p.3

31976H0495

76/495/EEC: Council recommendation of 4 May 197@&hanrational use of energy in urban passenger
transports rfore info) (Skip this document [31976H0495])

Document formats available: HTML

Publication references: OJ L 140 28.05.1976 p.16

31976H0492

76/492/EEC: Council recommendation of 4 May 1976herational use of energy by promoting the
thermal insulation of buildingsnore info) (Skip this document [31976H04927)

Document formats available: HTML

Publication references: OJ L 140 28.05.1976 p.11

31975Y1217(01)
Council Resolution of 9 December 1975 setting atsterm target for energy saving 1976/7mofe
info)

(Skip this document [31975Y1217(01)])
Document formats available; HTML
Publication references: OJ C 289 17.12.1975 p.1

31975Y0709(04)

Council Resolution of 13 February 1975 concerningasures to be implemented to achieve the
Community energy policy objectives adopted by tleeil on 17 December 1974nére info) (Skip

this document [31975Y0709(04)])
Document formats available: HTML

Publication references: OJ C 153 09.07.1975 p.6
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31975Y0709(03)

Council Resolution of 17 December 1974 on a Comitguaition program on the rational utilization
of energy fnore info) (Skip this document [31975Y0709(03)])

Document formats available: HTML

Publication references: OJ C 153 09.07.1975 p.5

31975Y0709(02)

Council Resolution of 17 December 1974 concernimgn@unity energy policy objectives for 1985
(more info) (Skip this document [31975Y0709(02)])

Document formats available: HTML

Publication references: OJ C 153 09.07.1975 p.2

31975Y0709(01)

Council Resolution of 17 September 1974 conceraingw energy policy strategy for the Community
(more info) (Skip this document [31975Y0709(01)])

Document formats available; HTML

Publication references: OJ C 153 09.07.1975 p.1
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COUNCIL RESOLUTION
December % 1998

On energy efficiency in the European Community

COUNCIL OF THE EUROPEAN UNION
Considering the following:

1. Internal documents, Energy Policy of the Europeaimb®J C 224 1.8.1996 p.l.
2. Council Decision on Renewable Energy Sources 0J8C2406.1998. p.l.
Council Decision on the Strategy of the CommunityRyomoting Combined Energy Production
0J C 48.01.1998 p.l.
3. Council Conclusion from May and 1 and 17 June 1998 on climate changes,
4. Implementation of the Kyoto Protocol for the FranoekvUN Convention on Climate Changes,
5. Energy Declaration
— Protocol on energy efficiency and relating enviremtal aspects and
— Pan-European Initiative on energy saving,
— Presidential Conclusion of the Cardiff European @iluregarding the integration of the
issues related to the environment and sustainavelapment in all relevant policies,
6. SAVE Il Program and discussion on following:
- Framework program on energy as well as
- Fifth framework EU program for researches, techgpldevelopment and demonstration,

1. WELCOMES the trust given and shown in the comwesence of the EU Energy Efficiency
Commission,"Toward the Strategy on rational energy use’, which is to represent the basis for
conducting activities at the Community level accamipd by activities conducted by the Member
States.

2. INDICATES contribution of the efficient use ofergy for providing:
- Reliable supply,
— Economic competitiveness and
— Environmental protection.

CONFIRMS significant role of the energy efficienioycreating:
— Business opportunities and
- Employment, as well as
— Global and regional benefits.

3. REAFFIRMS three key Energy Policy principles
- Reliable supply,
— Competitiveness,
- Environmental protection.

5. INDICATES Communication results, and estimatedneenic potential of available energy saving
at the complete Community’s territory by the end26.0 at an annual rate of 18%, accompanied by
the level of energy consumption as in 1995.

6. UNDERSTANDS that the Communication is aimingrtgrove final consumption intensity by the
end of 2010 at the Community level by adding oneqet to total annual average level and after that
the final objective is to provide useful instructitor increasing efforts at the Community levettie
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Member States, having in mind need for reflectiifferent situations in each country as they have
different energy prices.

9. INDICATES the existence of various barriers preirgg potential energy saving implementation,
which is the challenge for authorities in charge éoeating policies targeting introduction of the
framework for initiatives on achieving energy eificcy maximum. States that measures were either
already available or could be designed for reductipremoving those barriers, keeping in mind the
principle on subsidiary regulations implementatfsabsidiary principle).

11. CONFIRMS that the desirable development ofhrriactivities of the Community in cooperation
with member States, e.g. regarding CCPMs, as statélte Article (3). Calls upon the Conclusion
made on May 111998 (energy) and f&and 17' of June 1998 (environment) on Energy Efficiency.It
is stated that the activities according to the sliday principle implementation could include the
following:

1. increased use of the combined heat and power ptiodu¢HP), including heating or cooling in
urban areas, where possible;

2. increased use in the building sector, but alsordigg the energy use in the industrial and
residential sectors;

3. increased and extended use of labeling, certiinadind standardization;

4. increased information-sharing on best practice ndigg applied technologies and techniques in
energy efficiency;

5. increased application of the negotiations and l&mgy contracting of energy efficiency on
voluntary basis;

6. review of the existing regulations and preparatbnew legal instruments, including introduction
of the minimal energy efficiency standard as angalblon if other measures are unacceptable;

7. implementation of instruments such as cooperate@riology supply according the Competition
Law, taking into consideration energy efficiencytle public sector, as well as an energy audit if
possible;

8. wider implementation of new financial instrumernitg;luding third parties financing and results
guarantee.

12. UNDERSTANDS the importance of the knowledge amgeriences transfer among the entire
Community regarding the energy efficiency, prepgamatand supporting special measures and
regulations, where possible and importance of tbeticuous development of new and efficient
measures and technologies;

13. BELIEVES that it is desirable to incorporate gyeefficiency in the Community’s policy, where
possible, by respecting its main objectives;

UNDERSTANDS that other Community’s policy, includinggional, research and technology,
transportation, industry, foreign affairs and stitg could significantly contribute to the pronautiof
energy efficiency.

14. UNDERSTANDS the concern in the working documotaof the Commission (&), list of
potential policy measures that include adequateggnéiscal measures, economic incentives and
similar economic measures targeting emission réatyct

15. UNDERSTANDS that potential changes regarding gnesfficiency during a review of the
Community’s instructions on state aid should natehandesirable effects on competition.

16. INVITES the Commission to propose a priorityi@ctplan on energy efficiency as soon as
possible, starting with the above points, espeacidibse included as an examples in point (11). An
action plan should also consider the contributtmat the other Community’s policies might provide in

the promotion of energy efficiency. It could indiego the Community and the Member States their
responsibilities and especially indicate financamgl dynamics.
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ANNEX F

List of documents referenced in this report:

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Study on the saving possibilities, rational constionpand substitution of certain fuels in
Montenegro (with special electricity types), Undarpervising of Prof. I. Vujosevic,
Electric Engineering Faculty, Podgorica, 2000,

Draft Initial Report on EE Strategy, IPA team, Jup@04.

Establishment of the Montenegrin Energy Efficiencyitlimal version IPA, June 2003.

Montenegro, TA to the Ministry of Economy and Elagity Utility — Energy Efficiency,
Draft Final Report, prepared by Carl Bro expertstaber 2003.

EPCG electricity distribution and billing lossesignm report IPA, April 2004.
The Athens Memorandum of Understanding, 2003
Energy Law for Montenegro, 2003

Energy Efficiency in the European Community — TowarStietegy for the Rational Use
of Energy, Commission of the EU communities, BrissE98.

The Economic Reform Agenda of the Republic of Moatgn, GoM, Podgorica 2003

Establishment of the Serbian Energy Efficiency Age8¥EA), Project preparation,
MVV Consultants and Engineers, February 2002.

Energy Prices & Taxes, |IEA statistics, second qua2@04.
Statistic Yearbook 2003, Monstat, Podgorica 2003.
Statistic Yearbook 2004, Monstat, Podgorica 2004.
Montenegro Economic Trends (MONET), ISSP, July 2004

Stuck in the Past — Energy, Environment and Pove8grbia and Montenegro, UNDP,
2004.

M&E Plan of Distribution Pilot Project, Final ReppwB consultants, 2003.
Energy Information Administration / International &gy Outlook 2003.
Other official documentation given by MoE, EPCG atfieos.

Book A Expert basis for the Strategy on the Enddgyelopment of Montenegro by 2025
— Realized Energy Balances (working material)
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