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The Government of Montenegro adopted the Energy Eifiency 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 Engyy 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 BEG.

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 oélternative and renewable resources.

! The Report was prepared by llija Vujosevic, PhiiarlVusanovic, Assistant PhD, Dejan Vojinovic, gratéd
engineer and local consultant and Mr. Franck Dag@rainternational IPA Team consultant
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Summary

The main objective of the Energy Efficiency Strated the 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 {Bias a significant impact on new jobs’ creation,
increased employment and improved living standadsyell as indicates other benefits on a regional
and global level.

The influence that the energy sector has on s@r@dperity and economic stability in developed
countries relies on long-term planned activities fioe rational use of natural and technological
resources. Permanent care on EE increase is ami@mdal component of the sustainable development
and national strategic goal. Implementation of Hig¢ standards and norms related to EE and in
accordance to the Athens Memorandum of Understgnd#003) will have an influence on
Montenegro’s integration into the EU.

Specific energy consumption in Montenegro (assesséd 1.08 toe/per capita in 2003) is relatively
low when comparing to the worldwide average, buytragimately five times higher than the average
in developed countries. However, a further incremsenergy consumption is expected with the
increase of GDP and the living standard. On thesroside, 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 thke Bdicating significant
potential for energy rationalization.

These currently unfavourable circumstances in tlergy sector can be attributed to the long social-
economic developments in all levels in the previgesiod, especially to the deep political and
economic crisis after 1990. The significance ofdtd renewable 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 andeéased use of the RE sources are key issues for
Montenegro from both, political and economic pahview, especially in respect to the external ¢rad
balancing.

Due to the lack of reliable estimations, a rougseasment of future trends shows that energy
consumption will present an average annual growtk 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#éttshe same time, the annual electric energy defici
will increase from the current 30% to 42% (at ab®d#®0 GWh), which equals about €90 million at
the current import prices.

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

There is significant unexploited potential of REisi®s in Montenegro, especially high-quality hydro-
power potential. Excluding the hydro power potdntilastorage, 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, amlyery small percentage of the economic
potential of RE sources is expected to be realm#tbut special measures.

Technical Assistance to the Ministry of Economy anéEPCG
An EU-funded project managed by the European Agencfor Reconstruction
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Increase of EE is considered as the least expeasidghe 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 userisaxded to a high degree with overall economic
and social policy. There is a real potential totdbaote to sustainable development and economic
growth, which could influence all economic actie#ti In order to achieve its energy objectives,
Montenegro has to meet internationally determingiyations with institutional, legislation and ldga
changes. Implementation of the EU norms and stasdeegarding 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 ofebsifor implementation of the program and EE
measures. A review of the main EE barriers brihgsconclusion that a lack of financial resources an
information on existing technologies and good pcactare the most significant barriers, while
fundamental changes are necessary to the instititiand regulatory frameworks. Analysis of the
previous support programs show that domestic fuads severely limited and that access to
international funds targeting this sector is naiable.

Keeping in mind the absence of a long term EE pdhere is no doubt that significant economic EE
potential (of at least 20%) exists in Montenegridhout direct assistance to the end users. Sigmific
EE potential exists in the power production andritistion sector (especially in the distributioal
well as in industry, tourism, public and househekttors. According to the recent reseafth
achievable energy saving in Montenegro, withoutificant investments, is estimated at 13% or about
4400 TJ, which equals to 1200 GWh or about 1000086 of liquid fuels.

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

In order to increase the currently low share dfsatiion of RE sources, which is 5-10% of the total
energy balance, it is necessary to start an extenmiogram based on the assessment of existing
sources and other legal and technological predongit As emphasized, besides the significant,
unused potential for large scale HEs, there igiaifstant, unused hydropower potential of smallevat
streams. Up to today, about 70 locations are eggléor small HE at the Moga, 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 oérsahd 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 BféR® “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 implenagion of various EE measures, or for substitution
and energy savings. Among other measures, sucisalgtion to prevent thermal loses through walls
and windows, heat pumps are among the most effitgamnical 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, abdBWh 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 aboveiomed figure should be verified through
“market studies” for each sector.

Technical Assistance to the Ministry of Economy anéEPCG
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The EE Strategy for Montenegro is to be implemetiteough annual action plans, which will include
priority activities with the necessary financialsoeirces. A prerequisite is that the Ministry of
Economy establishes the Montenegrin Energy Effoyetnit (MEEU) with adequate financial
resources from the budget and other contributibhs.main mission the MEEU is to identify, analyze
and propose the cost-efficient and technicallyifdagolicies and measures for EE improvement on
both the production and consumption side, includirgreduction of negative environmental impacts
caused by energy transformations. The MEEU alsanptes cooperation, 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 aemning and gradual implementation of
institutional, legal, structural-organizational afidancial-economic reforms in all energy related
sectors in Montenegro. Energynd economy incentive regulations, as well as seeaérfinancial
initiatives (supported by especially established fuds), would create a good climate for successful
realization of Programmes for rational use of enagy.

Adequate policy instruments should turn EE and BlEces into an impulse for the overall economic
and development strategy for Montenegro. Some adetinstruments refer to general regulatory and
legal issues, institutional framework, as well ggdl, tax and pricing policy. A limited number of
instruments should create motivation and demormsbast practices from other countries applicable in
Montenegro. Other instruments should be directedptecific sectors and should be addressed to
identify barriers for each aspect within the enesggtor.

This EE Strategy for Montenegro is an open evoldogument. 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 anéEPCG
An EU-funded project managed by the European Agencfor Reconstruction
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Abbreviations and Acronyms

AC
AMR&B
BOT
CDM
CFLs
CHP
DSM
EAR
EBRD
EC

EE
EPCG
ERA
ESCO
EU
GoM
GDP
HE
IEA
IFI
KAP
Kfw
LPG
MEEU
MoA
MoE
MoEP
MoES
MoEUI
MoF
Monstat
MoT
NGO’s
oC
PPT
RE
RUE
RTD
R&D
SD
SDU
S&M
SME's
TA
TAF
TE
UCTE
UNDP
UNFCCC
UPT
USAID
VT/IMT
WB

Automatic Control
Automated Meter Reading & Billing

Build, Operate and Transfer

Clean Development Mechanism

Compact Fluorescent Lamp

Combined heat and power production (co-g¢ioala
Demand Side Management

European Agency for Reconstruction

The European Bank for Reconstruction andeligmment
European Commission

Energy Efficiency

Electric Power Industry of Montenegro

Energy Regulatory Agency

Energy Service Company

European Union

Government of Montenegro

Gross Domestic Product

Hydroelectric Power Plant

International Energy Agency

International Financial Institution

Aluminum Plant Podgorica

Kreditanstalt fur Wiederaufbau

Liquefied Petroleum Gas

Montenegrin Energy Efficiency Unit

Ministry of Agriculture

Ministry of Economy

Ministry of Environmental Protection and Plagéplanning
Ministry of Education and Science

Ministry of International Economic Relatioasd EU Integrations
Ministry of Finance

State Institution for Statistic

Ministry of Maritime Affairs and Transportatio
Non-Governmental Organizations

Other Consumption

Private and Public transport

Renewable energy

Rational use of energy

Research and Technological Development
Research and Development

Secretary of Development

Remote controlling system

Serbia and Montenegro

Small and Medium Enterprises

Technical Assistance

Thermal Accumulation Furnace

Thermal Power Plant

Union for Coordination of Transmission oeEricity
United Nation Development Program

UN Framework Convention of Climate Changgatiation
Urban Public Transport

United States Agency for International Dieyenent
Higher/Lower Tariff

World Bank
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INTRODUCTION

This preliminary EE Strategy for Montenegro hasrbeeepared 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 lityil of Montenegro (EPCG), sponsored by the
European Union (managed by EAR). EE Strategy ptesetfiramework for initiatives necessary for
promotion of EE in all energy sectors in Montenegespecially in the field of final energy

consumption, including initiatives for increase@ w$ alternative and renewable resources.

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

The Energy Law defines the responsibilities of Maistry of Economy regarding energy efficiency
(EE) and renewable energy (RE) sources in Montenddre EE Strategy guides the implementation
of EE policy as defined in Article 3 of the Eneiggw.

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 conservafienergy resources;
b) Encourage and advise on EE and the rational useeasfyy;
c) Develop and promote incentives for the efficierd afenergy and renewable resources;
d) Promote the increased use of RE Sources and dltermgergy sources for generation in

the internal market; and

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

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

- Providing institutional and financial incentives f6E 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 eneffggient devices environmentally
acceptable;

- reconsideration of existing legislation and adapté 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 anéEPCG
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 psajs for regulations that would
adequately support it;

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

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

Worldwide experience shows that energy inefficieskguld be attacked on the whole front, from the
supply side to the end-user efficiency. Given thmplexity of the project for the preparation of the
EE Strategy, it is necessary to engage the avaifatib potentials from the University and industry,
in order to precisely identify EE potentials, athoough international expertise and financial suppo
and to promote modern, efficient and ecologicalceptable energy technologies for energy
generation and use in Montenegro.

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

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

Also, concerning the identification of essentiakelyy trends in Montenegro, there is a lack of
appropriate statistics on the consumption of sdiligliid and gas fuels in non-industrial activitiesd

of a large number of other data on the number anatare of consumers in all sectors, that are
required for the design of specific measures. & ghort available timeframe for the preparation of
this Strategy, it was not possible to conduct adgiteonal detailed research on the field that could
compensate for the missing information on the gnsygtem.

Under the given circumstances, nhumerous analyskea@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 rgmi prepared for the Government of the
Republic of Montenegro by the Electric Engineerifagulty in Podgorica in 2000 (hereafter:
EE Study);

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

- The A Book on Expert Basis for the Energy Developth&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 originsesfergy inefficiency across the whole energy chain,
especially in the final consumption (end-use eéficly). 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 Iettion, establishing EE funds and conducting
studies and demo projects as well as starting pamm related to the EE issues.

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

Technical Assistance to the Ministry of Economy anéEPCG
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 prigpand economic stability for developed countries
is based on long-term planned activities for thgoral utilization of natural and technological
resources. Permanent concern about how to incieBses 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 Athdesorandum of Understanding (2003) will
influence the Montenegrin integration into the EU.

The benefits of EE increase for the community ammahstrated 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 th& legensive and most productive energy alternative
with practically unlimited opportunities. In additi, energy savings contribute significantly to the
stimulation of innovations, employment and economgiowth. With relatively small investments,
more rational selection of the technological equepmmn better organization and improved quality,
significant energy and financial savings could beieved.

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

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

More rational energy use of energy and developroERE resources are closely connected with the
implementation of the general economic and sociglicp and have significant potential for
contributing to sustainable development and ecoaamwth and also have positive impact in all
areas of economy. Additionally, considering theiintaitional obligations, significant institutionalca
legal changes, as well as changes in overall betawould be required.

1.2. General EE Strategy objectives

According to the positive experience and good jwadh developed countries over the last 30 years,
the general goal of the EE Strategy is to emphasizthe 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 anéEPCG
An EU-funded project managed by the European Agencfor Reconstruction
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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 tiggoreal and global level.

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

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

Reduction of the negative environmental impactrafrgy use;

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

Reduction of energy costs for households, incrgatsia 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 systemaguction of the outages and distribution
losses;

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

Launching of activities and creation of employmantocal level by developing local energy
resources and local business in the productiomliason 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 &gy is dissemination of knowledge, experience and
social awareness regarding EE. Development ancemmaitation of specific legal and other measures
is also important, including even minimum mandatsigndards 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 anéEPCG
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 ngéural energy resources

The basis of the energy system of Montenegro, wisick mostly related to power generation, are the
exploited hydro potentials of the Piva and Zetanmév(around 1860 GWh per year) and coal potential
from the Pljevlja Basin (around 1,300,000 tons year). Total demand for the oil derivatives (app.

300,000 t) and one-third of the electricity neeatsout 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 peazdd power-plants of large capacity. That poterhized
been utilized for about only 27% of natural watlawk, or for about 17% considering integrated
utilization of water flows. In addition to this, @rding to the latest estimate, the technicallybilesa
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 canesiwell as low ash quantity, which is especially
important for environmental protection.

So far, geological research conducted for a lorgpgéor 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 cdusion, total potential of oil and gas reserves are
estimated to 470 Mtoe,, out of this 295 Mtoe urttiersea and 175 Mtoe under the ground.

New and renewable types of energy worldwide (exdepivood) are still in the stage of intensive
development and industrial research. Special atters given in their use in autonomous and local
purposes and for meeting the demands of so-cathadl gnergy systems, particularly indicating their
increasing importance for security of supply andiemmental protection.

Energy of direct solar radiation, wind energy andnass energy are the main renewable energy
forms in the area of Montenegro. However, excepinfithe traditional use of firewood and some
initial results in application of solar collectarsstalled in tourist facilities at the coastal ardeese
types of energy are not significantly in use in Nanegro. In order to provide reliable estimatiohs o
this potential and the real possibility for its ul@® 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 Montendgydhe energy form in natural units and TJ, for
the period 1981-2004, is given in the Tables Bd Br2 — Annex B.

Picture 2.2.1 shows a graphic overview of the gnecgnsumption 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, withréleerded 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 anéEPCG
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- Period after 1995 — rapid growth of consumptiopeegally 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 eledyrjcheavy 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 sedfbd} for the period 1981 — 2004

The steep decrease shown in the energy charte idirtbct consequence of the deep socio-economic
crisis during 90’s. During that period the Monteriegeconomy operated at 20-30% of the total
capacity, which resulted to a decrease of the gtos®estic product for more than 60%. (Picture 2.2.3
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A combined picture of the GDP variations and energysumption for the period from 1989 - 2003
(1989 - base year) is given in Picture 2.2.3. lphevious period, the displayed relation betwémal f
energy consumption and GDP recorded a growth tigmdly 45% until 1991. From 1991 to 1994, this
energy inefficiency index falls down to 15% anceaft995 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 byib e recorded period. Completely the opposite
process occurs in developed countries, which itiies 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 flowdheryear 2004 (Picture B.1 — Annex B). This energy
overview should be updated through additional netebased on data for the last few years.

3.300.0
3.000.0 i
2.700.0

2.400.0 \.\

2,100.0 \\

13000 \

1,500.0 ‘h‘ /“"“"T—"‘.i
12000 \

00D

E00.D

0.0

oo

1933 18@0 1931 19892 1843 1334 1935 1895 1987 1988 1849 2000 2001 20M2
Source: Institute for Strategic Studies and Prognoses (ISSP)

Picture 2.2.3GDP/ per capita in Montenegro (US$/p.c)

180

[%] LA
160 - X—f
140 - /‘* }_ il
) ) ™\ X,A——A—-(
J 'y
TN [
80 \ " ey EN/G DP
60 \\\\\ //gl"\ O
0] N

20 A

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
Picture 2.2.4EE Indicators in Montenegro

The final consumption structure is presented onrigjiet 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 characteristictiogia in the field of final energy distributed to
consumers, with the records from 1989 and 2004.

Technical Assistance to the Ministry of Economy anéEPCG
An EU-funded project managed by the European Agencfor Reconstruction
16




[ idarn  CarlBroals &
% ’4% PLANET

ErNsT & YOUNG

Clearly, according to the given pictures the consion structure changed in the period 1989-2004.

This is mostly expressed through a decrease obtridliconsumption from 58.4% to 50.6%, with the
parallel “other consumption” increasing from 23.5¢0to 29.4%.
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O other O other
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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 ocomgtion
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Picture 2.2.7Electricity supplied to consumers by type of tkeful energy

Taking into account that in the meantime, significehanges in the participation of certain energy
forms was recorded, as the electricity share img@arom 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 partitign of electricity in heat generation. Based loa t
fact that in this case there is an unfavourabldfictent of the primary energy transformation into
useful energy, we conclude that this trend leads ltawer rationality of the total energy systemisTh
is being confirmed by the data that in 1989, 31.@%he 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 consuntjn, 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 towanusnomarkets, the development dynamics of
conventional and alternative energy and other mbttgsources and of energy rationalization. In
principle, that is the task for the Energy Stratefgivontenegro, which is not available at the momen

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

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

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

- With the living standard growth and the developn@ngmall 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 estimatergy quantities with estimated
annual growth rate of 4% by 2005 and 3% by 2010,

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

5%.

Table 2.3.1Energy consumption in Montenegro in 1997 and fasetor 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
Liquid petrol gas 129 152 191
Electricity * 13129 17288 20041
Firewood 1398 1905 2156
Alternative resources - 840 1700
Total energy 24575 33630 38990

* Losses 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 —— ey 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

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

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

per year. In other words, the trade balance defidilt further increase and one option is urgently
exploiting the economically feasible EE potentidlerever possible. Many analyses and estimations
show that the energy sector of Montenegro hasrafisignt number of possibilities for more rational
energy use in all its domains.
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3. EE AND RE SOURCES POTENTIALS
3.1 EE indicators

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

- Long absence of an energy strategy;

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

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

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

- Inadequate skills and competences of employeesdrye facilities;

- Insufficient knowledge about the possibilities fational energy use;

- Wrong pricing policy for energy.

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

Due to KAP consumption, Montenegro is a huge dldttrconsumer, with the gross consumption of
6,500 KWh per capita per year, which strongly iatkks the weakness of the electricity system,
especially in generation side. This weaknessdeased by the fact that KAP is responsible fol%444
of the total consumption and requires a secure @minuous 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 ciasntr

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 |EHAwvas 0.13 kgoe/€ in 2001. This means that
Montenegro was spending ~2.1 times more energyupiérof production compared to developed
countries in average, or 3.3 times more than thevidtich indicates significant room for optimizing
energy use.

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

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

3.2 EE potential in the energy sectors

In order to develop an adequate framework for @8y it is necessary to estimate the potential fo
more rational energy use. This potential couldrmdyeed from three following points of view:

- technical potential,
- economic potential and
- market potential.
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If economic criteria is excluded from consideratitite technical EE potential and RE potential could

almost be unlimited. However, EE and RE technokgi®ate 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, etdr)volve some costs for campaigns to raise

awareness and knowledge, etc.

The definition of “economic potential” is not sineplin general, sustainable development of the EE
and RE technologies must be integrated into th&@h@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 dicient 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 ctségpaid 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 agfattie technical EE potential, which is attractive
from the macroeconomics point of view, under pdrfanditions, assuming absence of any other
barriers. Market potential is estimated taking iatcount the investors micro-economic point of view
including payback periods and existing barriers.

The potential for more rational use of energy pnes¢he basis for defining EE policy objectives and
the energy policy in general. Technical potentarot be the objective in itself, but serves ag&Bn
indicator. The difference between the economic aradtket potential shows the level of required
interventions that the Government should undertakgomote EE improvement.

However, achieving EE and RE goals create certairetits 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 balamucture, environmental protection, increased
competitiveness for enterprises, improved livingnstards for the population etc. Those are all good
reasons for public support to EE and RE. In EU twes) the public support in favor of EE and RE
includes direct incentives, fiscal subsidies, smdins, electricity market regulations with preferero

RE solutions, etc., which obviously directly infhee the “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 econol#kc potential in Montenegro without any direct
incentives for end users. Exploitation of this it should be the priority of the EE Strategythe
next few years. Absence of incentives doesn't nibanthe Government would not have any costs.
The following chapters will show the various barsi¢hat influence market and could prevent from
the achievement of this potential. Removal or astereduction of these barriers requires the
coordination of governmental activites and a mimm of financial resources necessary for
implementation.

A significant potential for increased energy effitty 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 sectot 86bn be privatized, which will create competition

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

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

According to the Study [1] findings, small invesmt® in industry can lead to significant EE
improvements, specifically savings in the non-fagrindustry 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 usethiese sectors, savings of 10% can be realistically
expected. In the energy sector (energy consumjmiggeneration and transmission) it is realistic to
expect savings of ~7%, while the transmission astlibution losses can be decreased by ~30%.

Therefore according to the Study [1], possibleltetaergy savings without significant investments in
all sectors in Montenegro were estimated at 13%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% afl consumption in TE Pljevlja) or 96,000 - 98,000
tons of motor fuels. The annual economic effectationalization of energy use, at a price of 3.7
c€/kWh, is ~ € 41 million.

3.2.1 Energy production sector - Cogeneration aBd&urces

According to the existing conceptual project in goaver generation sector, the main EE potential is
the cogeneration potential of TE Pljevlja of 78 Md\Mhermal energy that can be used for heating the
Pljevlja Municipality. The condition for releasirigis potential is the implementation of the Program
of Reconstruction and Modernization of TE, in order transform it to CHP and to build an
appropriate district heating infrastructure in ttigy. For this highly profitable and ecologically
acceptable program, significant investments areessary from EPCG (or future TE owner) and
Pljevlja municipality. The energy, environmentabdanvestment aspects of this EE potential should
be included in the TE and the Coal mine Pljevljagiization strategy.

Small HEs

Besides large Hydro-Power Plants at the Piva and #eers, seven small HEs are active within the
EPCG system and their total installed power is 9 MMith an average annual production of 21.4
GWh. In addition to the unexploited HE potentiat farge HEs, the main unexploited renewable
potential for electricity production is the HE poti@l of small water streams. It is based on the
analyses (studies or conceptual designs) perforoned0 sites in tributaries of Moraca, Zeta, Lim,

Piva and Ibar rivers. The technically feasible pos for 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 rebedor specific Power plants and develop
conceptual designs.

Wind energy

Although the analyses of the wind energy potentidMontenegro are not complete, there are very
favorable estimates, which is favored by a comimnabf mountainous terrain and Mediterranean
influences. Based on meteorological measurem@uaitgntial 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 regionlldstrate this potential, measurements taken by the
Meteorological Station in Niksic have shown thatidg March 2002 the wind power was 30 V/m
while on a 1000 m higher location of the ski-cerfduacje” near Niksic during the same month the
wind power totaled 225 W/mMeasured wind parameters at the “Vucje” locatibming 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 withmdgadius) 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 inmfenegro, 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 lliBodo location for this windmill. For
implementing this Pilot Project, EPCG provides thred for the windmill’s location, build access
roads and electric network needed for connectiegplant and for later purchase of the generated
electricity.

Solar energy

Solar energy is a significant RE potential in Momgro. The area of Montenegro is exposed to direct
sunlight for about 1500-2500 hours per year, whichpproximately 17-18% of overall year time.
Especially, the Montenegro coast is highly exposedirect sunlight, with an average solar flux of
4.45 kWh/m (the area of Bar and Ulcinj municipalities). Iretprevious period (before 1990), solar
energy was used in many hotels and landlords’if@silfor sanitary hot water production and wasg als
used in some residential and military buildingse Total of installed area for solar collectorsi®ut
11,000, with installed capacity of around 5,500 kW. Sopreliminary estimation shows that
existing solar collectors’ installations cover o8Bt of all demands for hot, sanitary water.

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

Biomass

Out of all the available biomass types used asrnemgg 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 essing 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 traditiomse of firewood, other biomass forms are not
utilized in Montenegro.

Communal Waste

Solid Communal waste of about 200-250000 tons alhngproduced in Montenegro, is causing
significant problems of its disposal in most conmaiucenters (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 energtinkated 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 Distrifnusector

The reduction of Power system's transmission disttibution losses represents the main EE
potential. Total EPCG'’s technical and commerciakts in 2003 were (Picture 3.2.1) 446 GWh in the
distribution and 167 GWh in the transmission neknoTotal losses were 613 GWh, i.e. 14.4 % of
gross consumption. Compared to the distributiosgrmnsumption, 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 readlic should not be neglected, in spite of limited
possibilities in this sector. For example, totalisgs in 2003 would amount to 260 - 270 GWh, or
about 19% of the deficit.

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

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

energy system of Montenegro.

3.2.3 Industrial sector

The industrial sector participates in the energlam@e of Montenegro with 50% of the energy
consumption over the last two decades, out of widbBo is allocated to non-ferrous and steel
industry, and therefore industry is the biggest@neonsuming sector. At the same time, it is tleaa
where significant energy savings can be realized.

A major part of the Montenegrin industrial fac#is 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 efficignccalculated as a ratio of useful and final engrgy
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 induestriand 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 thanarfitht period. The situation is more unfavorable
when taking into account that the level of raw Ispgecessing in the second period was significantly
lower.

Research showed that using the “waste” heat ofsinidii water and exhaust gasses of the heating
furnaces in Zeljezara represents the biggest pateiar 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. BWh/year

- Electro-motor drives, lighting and other 5% ie. 5.6 GWh/year
Heavy fud oil:

Energy of exhaust gasses from different kinds ofdoes is ~41 TJ/year. By using this heat, thel nee
for heavy fuel oil could be reduced by 3.5%, i.£060 t.

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

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

Aluminum Plant Podgorica — KAP

A representative of the non-ferrous metals indusnkKAP, which is the largest single user of
electricity in Montenegro. Its production processnsists of a number of technologies and
organizational units. In its annual energy consuomptelectricity participates with ~60% of the tiota
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 hefust oil is the Alumina Plant with 85%.

Production in the Electrolysis Unit in 1997 was 218wer than the capacity, while the specific
consumption of electricity was 12,7% higher thaojgoted. 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 congation, in the absence of significant technological
breakthroughs, is to maintain the voltage of catlshe norm-prescribed value and to decrease the
anode effect. It is also necessary to provide nigah 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 t® pinevious EE Study is:

— Electrictricity 6.2 % le. 86.2 GWh/year
- Heavy fuel oil 20 % le. 18 000 t/year

Total estimated EE potential for KAP is ~1000 Td, 10% of the total 1989 consumption.
3.2.4 Transportation sector

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

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

The efficiency coefficient of transportation is lamnd in 1997 was 0.31.

Given that road transportation is participatingha#8% of energy consumption (excluding maritime
transportation) and it is based on imported enegppurces, the main area for optimization and
savings is road transportation. Individual constene&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, withltiweest specific consumption per unit of work, the
consumption of railways with an electricity drives2.4 times higher, that of diesel fueled railweys
14,1 times higher and that of road cargo transpiontds 21.2 times higher. This clearly illustrathe
advantages of railway transportation over roadeargl personal transportation.

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

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

Energy sources used in tourism are electricity],do@avy fuel oil, petroleum gas, firewood, solar
energy (solar collectors), etc. There is no offistatistics on energy consumption in tourism. This
consumption is accounted for within the total comaluconsumption, which makes quantitative
analyses difficult. The primary energy requiremeimmstourism are for heating, cooling and the
preparation of hot water and food, which is sodiftem thermal energy.

Possible energy-saving measures in tourism inchaseserving 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 communait@eis 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 countriessiisor is responsible for 1/3 of total energy
consumption. This is a cause for a detailed oearof the EE potential in this sector, since veny |
investments in this sector can lead to signifis@avings in electricity consumption.

Based on research in the EE Study in Montenegmicymation of households and other communal
consumption (tourism included) varied from 27% BB1 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 energystimption started to decline and its compositias w
restructured; as a result, in 1994 households amdmunal consumption reached the level of 46% of
total energy consumption. In recent years, witk@mnomic 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 comparedte situation 15 years ago.

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

In order to perceive the actual potentials for teleenergy savings, Table 3.2.2 presents the dfata
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 reprssehe recovery from the UN sanctions, and the
records from the year 2001 are quite closely reiasg the current consumption.

Table 3.2.1Structure of the energy consumption in apartmenith electric heating

Purpose Share (%)
Heating 61.2
Preparation of sanitary water 115
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 increimséhe electricity consumption for heating in the
Municipalities Bijelo Polje and Niksic, which ar&et second and third biggest municipalities in
Montenegro. Podgorica is below the Republic averageercentages, but far ahead in absolute value
and presents one-third of the total consumpticthénRepublic. The data that should be considered as
problematic is that in the instance of Niksic anl® Polje we talk about Northern municipalities,
which are characterized by low winter temperatargs a fairly long heating season.

Therefore, total energy saving potential is ~110Q'tG taking into account heat as a useful energy.
For the purchase or generation of this quantitfedaxtricity (taking into account the estimatedfta

of electricity in the future of 37 €/ MWh), it is cessary to provide circa €40.7 million, which i280
of the funds Montenegro earmarks for imported elgtt purchase each year. Naturally, the demand
for heat as a final energy form will not decreaagher it will increase, but it is necessary toogtze

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

Table 3.2.20verview of the electricity consumption used foatireg
by Montenegrin municipials

Electric energy consumption for heating (GWh)

L 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 47.5 57.155 20.3

Mojkovac 8.1 9.546 17.8
NikSi¢ 94.6 | 134.221 41.9
Plievija 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 siogith part of the Republic during the tourist seaso
For a better understanding of consumption, theupgst in Annex C contain the consumption of
electricity by regions in Montenegro in 1996. Thiexy@ characteristic rise in the coastal regionndur
the summertime caused by the tourist season aimt@ased need for sanitary hot water, while in the
other regions there is a summer minimum when tieer® need for heating. However, recently this
relation may be changed by the widespread use @baditioners in the Central part of the Republic
where the biggest centers, Niksic and Podgoriealoaated.

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 dliecheating was 22.1%, which is also close to the
percentage for the central region. This is readenadking into account that the participation fie 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 registerf®rmer Yugoslavia.

Implementation of insulation in improving EE ofthe buildings

By improvements to the existing insulation charmastes of the buildings (window and door sealing,
replacement of standard windows by double-vacuundaivs, by installation of thermal insulation in
the roofs and other areas where possible) it isiblesto achieve significant heating energy savings
These measures, by their structure, represent mesastilow 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 thi&ding shall be exactly defined.

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

Heat pumps

The heating pump represents one of the most affitgzhnical solutions for electricity savings toe
generation of heat as a final energy type. In &mdiio 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 haarg&on by using a heat pump. It varies mostly in
the source of low temperature heat, its temperd¢wed, user type (industry, household, trade), etc
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The ratio of heat delivered by the heat pump &edetectricity supplied to the compressor, is dafin

as coefficient of performance, , which is a benadtnfiar heat pump operation efficiency. The usual
value of this coefficient is in the order of a megde 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. Iratieas 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, geothermakgosnoil, etc.)

If an potential of ~1100 GWh is observed (as itmientioned above), it can be calculated that this
volume of heat can be generated by heat pumps eomgwonly 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 heatirggweell as a habit of using electricity storage aesat
These attitudes are difficult to change.

During summertime operation, heat pumps are useth® 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 me&asso-called "de super heater on the "hot" side
of the condenser. Heat pumps with so-called “deesheaters” have already been produced serially
and represent an extraordinary solution for sanieater generation in the summer months for big
buildings, such as hotels, institutions, hospitdts

Accordingly, in cases where only 10% storage heatrd other types of electrical heaters are reglace
with heat pumps, it is possible to obtain energyregs 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 anly dansumption, is the application of “cooling”
energy accumulators together with a cooling machihging nighttime, when the lower rate for
electricity is active, it is possible by the mearfisa cooling device to accumulate a large quartity
energy in a relatively small volume on accounttd tce-melting heat (10 kg of ice = 0.922 kwWh).
This energy captured in ice can be used in the @gieration regime of cooling installation and as a
supplement for covering the peak load or for cavgethe total daily consumption. Figure 3.2.2 shows
a typical chart of electricity consumption for cogl a hypothetical building during the daytimecdin

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

By using cooling energy (ice) accumulators, certffiects are achieved that can be recapitulated in
several items, as follows:
- Decrease of installed capacity for cooling facikithich is dimensioned not according to the
maximum load ( peak load) but according to its mealne, as it is indicated in the Figure
3.2.2,
- Energy consumption during lower night rate by whiignificant 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 consumptiosigsificantly 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 evaporatioesiemperature in the evaporator is
gradually decreased, which to a certain degreélssppe cooling factor of the machine, but
there is some compensation in the decrease ofleuasi 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 /((4
/ NON-COOLING _f
/ ELECTRICAL LOAD

MIDNIGHT 6AM NGON 6PM MIDNIGHT

QGN\\\V

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

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

Solar collectors

Energy from direct solar radiation can be conwkitgo thermal energy and be used as a final energy
for preparation of sanitary hot water, for industpurposes, for space heating during the wintestim
but also in any other area where applicable. Satergy usage has been actualized during the last
couple of decades, and will help solve the eaghi@rgy 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%rpcipation in the total energy consumption

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

Ideal areas for the implementation of solar heatiygtems are the open spaces on the Montenegrin
Coast, where significant tourism facilities aredtsdd and where we have significant sanitary water
consumption during the summer months, which iseprtesl 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 estimatedtetgty consumption used for the preparation of
sanitary hot water in the residential sector was G8vh. 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 heatiand sanitary hot water preparation, but also for
cooling during the summer months. This form of eonption will be even higher in the future,
considering the increased needs for a better ligtamdard during the summer months, and the
relatively affordable prices of those devices.hbwld also be considered that the electric enangy i
cooling devices could not be substituted by sorherogénergy type, which is in direct dependence on
today's level of technology development.

In numerous public buildings with a high concentratof people, such as hospitals, schools, sport
halls, and public institutions, cooling is usualéentralized, therefore the preparation of the
conditioned air or cooling water is being done imeacentral unit, which usually has very high
installed power (over 100kW). Since the Podgoriceashas significant quantities of underground
waters with a relatively constant temperature dutie whole year (app. 12 -°0), it could be used
as cooling reservoirs during the summer months. égnthis 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 ®ublic institution Sports Center “Moraca” in
Podgorica, where the low temperature of undergromaigtrs is used for sports hall air-conditioning.
This could be used all throughout Podgorica, bexdhsre is almost a subterranean lake under the
town. The savings on the existing installationslddae 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 conamption of thermal energy

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

- Pleasant thermal feeling and
- Energy savings.

Some developed countries are currently installiiggral systems for heating, cooling and lightning
in big residential, public and commercial buildinggich are based on microcomputers technologies
with compatible software. This approach enableseheigergy savings through system automation,
which were completely inconceivable with the cleasapproaches.

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

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

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

Because of the huge storage heaters participdtonheating, Electric Utility Company of
Montenegro faces a significant problem with unewdsmily 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 vmashfreezing, etc., are widely present in the
residential and tourism sectors. Some of theseh(agccookers) have installed power up to 10kW.
Depending on the maintenance quality and appliarntasdling, the following savings could be
achieved:

- electric cooker app. 20

- 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 reletly low compared to the other consumption sectors
(~2% in the residential sector and ~0.8% for pulijbting). 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 ligitof 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 congibio more rational consumption, modern
technological solutions for light bulbs should bgplemented in order to increase lighting efficiency
and longer lasting bulbs.

Incandescent light bulbs are not an economicat Bglirce, 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 100Waimtescent light bulb, and are still lasting 4-5
times longer. The resultant savings are the samgsing sodium bulbs instead of mercury bulbs for
outside lighting.

Provision of proper selection of the bulbs and lementation of automatic control for lighting,
provides a possibility to have an energy savirfg@e25% 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 edpetiie following:

- reduction of active energy losses on each secfieteotrical 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 consumptover prescribed limit;

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

Selection of reactive energy compensation systemldrbe 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 retlu@due 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 inyerdcE 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 barriersingplementation of EE programs and measures in
all energy sectors, especially on the demand didble 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 deasumption sector. Participants are grouped in

three categories:

- Policy makers,
- Intermediaries,

- Consumer groups.

The table shows the roles that different participaran take, from being actors or developers of EE
effects on one side or beneficiaries on the othethat context, the main governmental institutiole

Is undertaken by the Ministry of Economy (MoE), asgecially by its Unit for EE (MEEU). MEEU's
role is to promote and improve EE in the demaneé,siy setting up the motivation, targeted and
integrated mechanisms for cooperation between amtewstitutions 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 °f$CTORS INEE | BENEFICIARIES in EE
trategy
Strategy
Policy makers

Ministry of Economy
(MoE)

«[1[]National energy policy
e JJCoordination and
supervision of
implementation.
*Preparation of annual
energy balances
«[1[0Preparation and
approval

energy legislation,
secondary legislation and
regulation

«[1[1Support the various
branches of the Montenegri
economy

« JProvision of contacts
«[1[1Development of
industrial

cooperation

« [1[1Harmonization of
Montenegrin

legislation with EUacquis,
e.g. in EE labeling

*Support MEEU to
undertake the key role in theg
implementation of the

EE Strategy

« JOFinancial contribution
to

EE Strategy implementation|
e JJProvision of
Information

«JJPromotion of EE as

an integrated part of energy
policy objectives

n e 00 Stimulation of domestic|
production of EE equipment
«[1[1Support of promotion
and training

« [1[1Support know -how
transfer

through industrial
cooperation
«[1[0Technical/financial
assistance to small and
medium-sized enterprises
(SME'’s) for EE increase

[1[1Support to sustainable
energy policy development
«[J[JEvaluation of effects of
governmental EE program
and investments
[1[1Energy saving in own
premises/

public buildings
«[1[1Support to labeling of
EE

products and services

* JJKnow-how transfer on
EE

equipment

[11Promotion of locally
produced

EE equipment

»JJWell defined industrial
development plan

Ministry of Maritime Affairs
and Transportation
(MoT)

¢ [1[0Planning of all
transport modes in
Montenegro
«[1[1Preparation of the
Transport Master Plan

«[1[1Support to the EE
Strategy with the elements ¢
the Transport Master Plan

*[J[JHarmonization the
ftransport policy to EE aims
[1[10utputs from
demonstration projects
«[1[1Guidelines for advising
MPT companies on EE
aspects
[1[1Energy saving in own

premises/public buildings
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Ministry of Environmental

Protection and Physical
planning
(MoEP)

«[1[1Supervision of
implementation of building
insulation / construction
standards

«[1[1Cooperation in
improving

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

«[1[1Cooperation on
environmentally friendly

EE projects;

«Improvement of legislation
for environmental protection
« [1[JEmission control of
boiler rooms and power
plants.

«[1[1Provision of expertise
on building and
infrastructure reconstruction
«[1[1Support the
implementation of the
standards for heat insulatior]
e regulation
«[100Implementation of
legislative and
| regulatory measures to
reduce
emissions
«[1[1ENnsuring the
development and
implementation of EE policy
in line
with EU environmental
standards

[10lmproved building
insulation

standards and methodologig
for its implementation
*[J0Increased know -how
transfer at

expert level

[1010utputs from
demonstration

projects

«[1[0Technical advice on
effective

implementation of secondar
legislation for
implementation of

EE in construction
«[1[1Energy saving in own
premises/

public buildings
«[1[1Reduction of emissiong
caused by energy productiof

«[1[1Combination of efforts
on

environmental and energy
control

[10Improved position in
UN Framework Convention
of Climate Change
negotiations (UNFCCC)
«[1[1Ensuring environmental
policy reconciles with the
sustainable development.

in all sectors and in transpoft

n

H

Ministry of Finance
(MoF)

«[100JApproving non
investment

related budget allocations
of related ministries and/or
public administrations to
EE measures/ programs.
¢ [1[0Formulating and
carrying

out debt management
policies

«[1[1Policy making and
implementation regarding
investment initiatives for
domestic and foreign
capital

«[100Approval of investment
related governmental budge
allocations to

EE measures/ programs
«J[JAssistance in
development of financial
stimulation measures to
implement EE measures (ta
relief for EE equipment
production and import)
«[101Approval for the
provision of and

guarantees for loans

¢ [1[1Channeling loans and
grants for

EE projects

*[1[1Energy saving in own
t premises/

public buildings

[11Reduction of budget

spending

for energy supply in public

services

X

Secretary of Development
(SD)

* [J[1Coordination and
approval

of development and
investment plans

« [J[1Coordination of
external

technical assistance in
investment related
projects.

« [1[1Expert contribution

e JJCoordination of TA
projects and

development in EE sector
«[100Approval of investment
related

governmental budget
allocations to

EE measures/ programs

«[11Well prepared project
and

investment proposals in ling)
with

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

«[1[1Development or
providing

advice on development of
secondary legislation and
regulation in cooperation
with the related ministries.
«[1[1Dialogue with
consumer

groups on monitoring and
implementation of EE
programs.

« [1[JFinancial contribution
to

EE Strategy implementation|
«[1[]Provision and
dissemination of information
«[10JActive role in EE
Strategy

implementation

e JJCoordination of
integrated/targeted

EE projects (EU, ...)

« [1[0Participation with own
MEEU staff

in project implementation

«[1[JSupport to EE

policy development
«[1[1Evaluation of effects of
governmental EE programs
and investments
[1[1Energy saving in own
premises/

public buildings
 [JJKnow-how on concrete
project

implementation procedures
*[JJWide scale
implementation of EE
measures

Ministry of Education and
Science
(MoES)

«[1[1Coordination of
research

and development activities
« [100Implementation of EE
Strategy, R&D programs
and support of EE
demonstration projects
«[100Training and auditing in
the industrial sector

¢ [1[1Support research
activities/

projects

«[1[1Support interaction and
cooperation with other EE
initiatives

«[1[1Development of public-
private cooperation /
research in EE technology
implementation

«[1[1Efficient and integrated
implementation of EE
programs, projects and
initiatives

[ JEfficient and
coordinated

spending for R&D related to
EE projects / research

Energy Regulatory

« [100Implementation

of the Energy Law

« [100Approving instructions
and regulations, grid codes,
distribution codes, custome
services codes, and
balancing and settlement
codes

«[1[7Monitoring 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;

«[100In approving the tariffs,
taking into

account the companies
efficiency

and setting the initiatives
targeting the efficient
management.
«[1[1Application of cost
reflective prices

and employment of measurg
aimed at minimizing
technical and

non-technical losses in
accordance

with related regulations,
«[1[1Monitoring market
performance;

drafting, amending,
enforcing and

*[1[1Energy saving in own
premises

*[100The Energy law sets
the framework of an
effective

and efficient operating
market

environment that would
cause

xsenormous efficiency gains i
the electricity sector as a
whole.

?Ear;c)y « [[0Setting up the pricing | control of the performance
principles to be employed | standards and codes relateg
for electricity sale to non- | to distribution and customer
authorized consumers services
according to the market « [J[JExpertise contribution
conditions to the development of
«[1[1Development of targeted energy efficiency
financially sound and 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.

« JCertification of EE «J0Product and Process | [1[JMore efficient standard
Standards rela_ted o _ Certification implementation
I equipment in line with EU | for manufacturers for
Institutions

directives

«[1[lssuing standards

applying the standards

Intermediaries
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Ministry of International
Economic Relations and
EU Integrations

¢ [J[JCoordination of the
support to the Montenegrin
energy sector

« [J[JAttraction of investors

«[1[1Channeling loans and
grants for EE projects

«[1[1Proposals for high
quality donations
*[1[1Energy saving in own
premises/ public buildings

(MoEUI) and donors
«[1[1Ensure efficient energy| «[1[1Determination of the [1[1Concept for the
supply in agricultural potential of local energy efficient
industry resources (biomass) energy supply in agriculture
Ministry of [JJPromotion of efficient | «[1JSupport in RE projects | industry and rural / distant
Agriculture use of local resources development areas _ _
(MoA) (biomass, biogas) «[J[JAssistance in the costs| *[J[JDemonstration projects|

analysis and setting prices
for agricultural products to
be used for energy
generation

«[1[1Developing market for
using biomass for energy
production

Municipalities

«[1[1Decision making on
municipal infrastructure,
public and administrative
buildings

«EE [ Iplanning and
implementation in municipal
supply structures
[1[1Supervision and
implementation of building
insulation/energy
performance standards
«[10Improving the MPT
rate

«[10Increasing the rate of
public awareness

«[1[1 EE projects
development and support
«[11Development of local
political

consensus for larger
infrastructure

EE investments and local E
policy

« [100Planning/supervision of|
traffic flow and public
transport

«[J0Increasing the MPT rate « [ (Jincrease of the capacity

« [1[1Studies on public
awareness promoting

[1[1Advice on development
and

implementation of efficient
local energy supply strateg
(9as)

*[J[JAssistance on local EE
E initiatives
[1[1Demonstration projects|
« [1[1Supporting energy
saving and environment
protection

of the municipalities for the
observation duty (financial
and administrative)
*[1[1Energy saving in own
premises/public buildings

Industrial
Branch
Associations

«[1['Representation of
certain industries
«[100Information on
quality standards and
increased efficiency of
production in industries
«[1[1Support marketing of
products

«[11Conducting debates
with the Government on
promoting more favorable
conditions for their groups

«[1[1Provision of data on
certain industries
[1[1Dissemination of best
practice on EE and
technological processes
«[1[1Support to organization
of events

« [1[JCommitments of top
management members to
decrease production costs
« [1[1Expert contribution for
the EE potential analysis an
the

development of sub- sector
EE programs/strategies in
industry

«[1[1Support development
and fund raising for low -
interest credit lines for targe
industries

*[JJVoluntary agreements

«[10Information on best
practice projects for
replication

[1[Strategies to implemen
EE in the main industries
«[1[1Demonstration projects|
«[10Information on
international and

national quality standards
«[1Availability of the
qualified energy auditors

d

t

Chambers of
Commerce

«[1[Support certain sectors
of the Montenegrin
economy

«[10Provision of contacts
«[1[1Development of
industrial

and commercial
cooperation

« [1[1Stimulation the local
production of EE equipment
«[1[1Support events and
training

 [1[1Support know -how
transfer via industrial
cooperation

¢ [1[1Assistance of SME’s in
promoting EE

*[J[1Top management
commitments of members tq
decrease production costs

*Support members for kno
—how transfer through;
[1[1Support to labeling of
EE

products and services
 JJKnow-how transfer on
EE

equipment in Montenegro
«[11Promotion of locally
produced EE equipment

Technical Assistance to the Ministry of Economy anéEPCG
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¢ [J[JFundamental and
applied

research

«[1[1Support equipment

« [1[1Expert provision for
specific measuring,
diagnostics and certification
measures

«[1[1Assistance in targeting
research and services to
practical project application
according to demand of

University producers «Provision of expert know - | economy, GoM and MEEU
«[/[1Education and training | how on evaluation of effects|
«J0Lectures on energy of specific technologies
management implementation
«[1[1Comparable energy and « [1[1Provision of relevant «[1[1Statistically comparablg
economy structured statistigs data on economy sectors data
related to end-user industrigse (17 Publishing and «JJCompletion of
. S_tate dissemination of statistics | EUROSTAT project for
Statistic Bureau . . determining EE
(Monstat) ['[JEvaluation support on | det g
effects of EE Strategy indicators
implementation
«[10Informing consumers | <[l Promotion of EE *[11Use of information and
on advanced and efficient | actions promotion materials and
technologies and devices « JIDistribution of results | advices from MEEU
« [ Information on traders | «[][JEvaluation of the - JIDissemination of
Consumers’ « [1[]Protection of information energy efficient equipment
Associations consumers’ demand on final energy and devices (labeling
Rights consumer groups and actions, etc.)

assisting MEEU in adjusting
information measures
accordingly

Environmental
groups and
associations

« JJPromotion and
initiatives of
environmental protection,
reduction of pollution

«[1[1Support to the initiation
of local activities and
cooperation
«J[JAssistance of local
informative events on EE
and environmental
protection

« [1[1Motivating authorities
to become active in energy
saving and protecting the
environment (emissions
reduction)

«[1[JUse of information and
promotion materials and
advice

Electric UtilityCompany
of Montenegro
(EPCG)

«[1[1Ensure stable power
supply

« [1[1Diversification of
resources

«[10Increasing efficiency of
power generation,
transformation and
distribution

sectors

« [1[1Optimization of energy
supply to consumers
«[1[1Provision of the
technical conditions for
connection of CHP plants to
the network

(100 lmprovement of
efficiency in production and
distribution

[1[1Providing detailed data
on electricity consumption
and trade

[1[1Stable power supply
10 Imports reduction

e JJRational use of
electricity in all sectors

International Donors and
Foreigner EE Agencies

«[1[1Developing DSM and
other programs jointly with
EPCG

¢ [J[JPromotion of relations
and exchange of knowledge
and information on EE

«[1[1Establishing bilateral/
international financial
support programs

Consumer groups

Industrial
Enterprises
(especially KAP and Steel
Works Plant Niksic)

 [1[1Maximizing the
production process
efficiency

« J[JProduction of the EE
products

«Implementation of EE and
rehabilitation measures

« [J[JCoordinate activities
with

MEEU via establishment of
energy management systen
at their premises

«[10Information on quality
standards
«[1[1Best practice
information on EE measure
and CHP

se [1[]Performing energy
audits
«[1[1Demonstration projects|
[11Reduction of the energ
bills
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Buildings
(residential
and
commercial)

«[J[JEnergy consumption
¢ [17Responsible for
rehabilitation measures in
dwellings, office and
service buildings

«[1[1Development of own
EE initiatives
«J[JPreference for
purchasing EE equipment

[1[1Living standards
improvement

[1[1Stable energy supply
[11Reduction of the energ
bills

«[1[1Energy consumption
«[1[7Rehabilitation measure

«[1[1Development of own
5 initiatives for EE

10 Improvement of
working process quality

Commercial « [J[1Preference for «[1[1Stable energy supply
Services purchasing EE equipment | «[1JReduction of the energ
e [1[0Stimulate EE at own bills
premises
Private and e [1[1Passenger transport «[1[1Choice of less costly [11Reduction of fuel bills
Public transport « [11Freight transport and more efficient transport| « [ [Jimproved transport
(MPT) modes quality in terms of time and

vehicles

« [J[]Preference for more EHE

convenience

Public Sector

«[1[1Energy consumption
mainly for space heating an
cooling

«Energy consumption for
office appliances
«[1[1Energy consumption of
transportation vehicles

« [100Application of building
i management system

¢ [1[1Purchase of more
efficient

appliances and cars

*[11Reduction of energy
bills in

offices and guest houses.
«[10Improved climate
conditions in buildings
«[1[1Better working
conditions

4.2 EE barriers, problems and reasons identified

The previous short analysis of the Montenegrin gneector has shown that in all areas there is a
significant EE potential and a wide range of effectand 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 armmgmm of activities. Barriers could be classifiad 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 eagutatory frameworks

- Not well elaborated Energy Law:

* The role of the Regulatory Agency in the EE figklaot specified,

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

e Obligations of the energy supplier and consumemishde stated in the official
document.

- Law on Public Supplies

* Integration of the energy costs within the tendexslluation criteria,

* The life cycle cost analysis would encourage prexient of EE equipment. Its price
could be higher but the saving would be recordethe1long run (e.g. diesel and
gasoline cars).

- Lack of regulations related to the specific tecbgas (CHP, heat pumps, RES),
- Complicated procedures for EE technologies import,

* X x
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- Lack of organization within the energy sector.

4.2.2 Institutional Framework

- Lack of coordination among various institutions,

- Absence of monitoring and evaluation of progranmi¢es) and projects,
- Absence of special EE teams within the relevantdsod

- 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 discgingprices (for EE),
- Lack of direct and indirect incentives,
- Discouraging taxation system (for EE),
- In consideration of the costs in a wider (interoadil) context,
« Effects of CQ and other emissions,
* Security of supply,
e Industry competitiveness,
e Employment.

4.2.4 Access to financial funds

- Absence of public funds for EE and RE support,

« Budget limitations, influence of the IMF and retatts of other donors and IFlI,
- 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,

e 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 procedu

The aforementioned EE barriers are presented ickkdagrams 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

Technical Assistance to the Ministry of Economy anéEPCG
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- EE in buildings
- EE inindustry
- EE intransport.

The objectives and actions necessary for overcontivey 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 discuissadre detail in the following sections, while in
this section the special attention should be gteetine current low level of MEEU activation, which
should have an irreplaceable role in the initialyneell 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
Technical Assistance to the Ministry of Economy anéEPCG
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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)

BARRIER
Cor (PROBLEM)
Heat losses of Inefficient use of Use of high quality rl;waai\aoe(ranneer:? I)I/’l
buildings Lo ; energy (electricity) ge
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 Non obligatory Unavailability of REASON
thermal  insulation rules for cleaning space storage for
norms  for  new and control of fuels (wood, coal, Lack of direct
buildings are not boiler efficiency oil etc.) and lack of financial
supervised chimneys in many contribution for
adequately buildings consumers

Lack of financial

Low efficient tariffs

Lack of information
and know-how on

capacity of and unbalanced low and no-cost
buildings’ owners energy tariff
and tenants to structure measures for
reconstruct it 9ff|C|ency
improvement
Technical Assistance to the Ministry of Economy anéEPCG
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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 initiz:t?\?::l;)efore Scarce financial (PROBLEM)
potentials for - . resources for EE
i and during the High energy
ehergy saving In privatization intensity in the measures
various industries 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 isti -
uffici Lack of concern for Existing CHP Absence of know: REASON

measuring and
evaluation of
energy consumption

Poor role of industry
associations on

EE during the
privatization
process

potential is not
identified or is out
of operation

how and regulations|
for application of
third party

financing schemes
(BOT Contracting,

At~

Absence of energy
supply plans for

Inaccessibility to
EU funds for EE

transfer of EE Limited financial enterprises ; :
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

High emissi Limited BARRIER
Insufficient Urban Igh emission coordination (PROBLEM)
Public . level c_aused t_)y ) between subjects
; increasing traffic Increased traffic . .
Transportation 4 . participants in the
(UPT) density density in urban transport planni
areas port planning
proces:
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 monitoring

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 Soiffidicates that the results depend significantly
on how much motivated the energy users are. liffiswt to achieve good results in EE improvement
and high level of engagement of all participantshie process, unless they are strongly motivated by
the lack of energy supply, most often accompanietipgh prices, as was in cases like during the “oil
crises” in the 1970’s. Optimization effects canbetrealized in the short term — over a few months o
a year. As a rule, the process is long and requim#inuous reviewing and evaluations of
methodologies, as testified by 30-years experigmtiee 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 60ig]-8he energy deficit problem became
pronounced, coupled by the decelerated developofemtw sources of energy. However, in such an
economic environment and a complete social systenow-optimal solutions, awareness of optimal
energy use did not increase significantly. Rareegasdf 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 entitlBdogram for Measures for Rationalization, Savings
and Subgtitution of Energy. A similar program was presented on the fedenadllef SFRY. Among
other regulatory measures, the Montenegrin Proguffered 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 deterionadf the sector’s efficiency.

The second relevant program entitledogram for efficient energy use in FRY with the Plan for
Implementation in 1997 was adopted by the government of FRY in 1997. énstlame year and prior to
this program, the federal government adopted thete®fy for Energy Sector Development until 2020
with a vision for the period up to 2050. This pragis goals were ambitious and they essentially
included the following:

- decreasing expenditures for imported energy by DhB¥year,

- decreasing energy consumption in transportatioh38 and by 10% in households and

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

5%.

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

The Government of Montenegro, through its Ministfy Industry, Energy and Mining, in 1997
contracted the Electrotechnical Faculty of Podgotiniversity to prepare thgudy with the Program

of Potential Measures for Savings, Rationalization and Substitution of certain Energy Sources in
Montenegro, with a particular focus on electric energy. Basad-years research and addressing all
energy sectors, a Program has been prepared dagt&f development, regulatory and simulative
measures, among which 6 concrete measures refertbed domain of economic policy (tax and tariff
decreases for products, equipment and materialofiiemize energy use). It has also been proposed
that an Agency for Efficient Use of Energy to béablished. 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.
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In 2002, EPCG received a grant by the World Bang%2.8 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 ofudoraated meter reading & billing system (AMR&B)
for precise, technical monitoring of electric enerngsses, consumption, DSM capabilities, and
improvements to the billing system through remage@hnection 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 idela decrease of total losses in the pilot areés to
7% and increased payment rates at close to 100%.Pilbt Project provides for monitoring of the
complete energy, financial, educational, social etier effects and reactions by consumers as well a
monitoring of those EPCG’s services that are inetldn the Pilot Project, for at least a year.
According to the analysis of experiences and dataegged through the Pilot Project and based on the
detailed techno-economic analysis, if the AMR&Bteys proves worthwhile, it will define further
strategy for expanding this modern measuring-cdlimtgosystem, especially for Montenegrin urban
centres.

Data were not available in regard to funding moa@eld possible incentives for other implemented
projects in the field of energy consumption optiatian.
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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 direcigponsible for EE improvement and realization of
RE potential in Montenegro, according to the Endrgy, Energy Policy, Economic Reform Agenda,
Athens Memorandum of Understanding and the appatgEuropean regulations.

The above documents stress that efficient energycostributes to a more reliable supply, higher
market competitiveness and better environmentdéption. This confirms the significant role that EE
and RE have for creating new business opporturéres for increased employment, as well as for
other benefits at the regional and global levebnirthat aspect, the EE Policy is basically parthef
energy policy and the complete economic policyhef Government of Montenegro in the next period.
Successful implementation of the EE policy and paognes 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 Moewro, as well as this EE Strategy, clearly
identifies key energy problems. It especially ppitd deceleration in the implementation of policies
and programs related to EE improvement and incdease of RE resources. Chapter 2 identifies the
trend of increasing energy intensity and unfavolaradtructuring of the final energy consumption
balance, with the reduced level of industrial atldepo 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 systematidfutishal, 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 fia&l support (National budget and/or donations,
international funds, credit lines, etc.) for itdia activities, in addition to other market, econic and
social reforms, including reforms in the energytseand in its role.

The main systematic (regulatory-institutional) witiés for successful implementation of the EE
Strategy include the urgent need for preparatia@MNational Energy Strategy, which would, among
other issues, constitute a basis for clarifying deénition of the EE policies. It also provides the
preparation of adequate legislation and a compéatergy statistical system, which would be
compatible with the EU legislation and statistisw@ndards. Finally, the need was also emphasized fo
defining economic incentives for EE, RE and envinental protection.

European experience indicates that any EE Strataggot be successfully implemented without the
cooperation and support of a wide range of paditip (governmental institutions, energy producers
and suppliers, energy equipment producers, untiessiR&D centres, consumers’ associations and
NGOs). Therefore, it is often necessary to conoetin policies and activities defined for onehwit
those defined for another sector (e.g. ecologysitoation, tourism, agriculture and wood industry,
education, etc.). In addition to setting up thekaaprinciples and mechanisms, modern European and
global regulations in this area (e.g. EU Councikétetion 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 fdrie@ang the defined EE Policy objectives.

Concerning the harmonization of National legishatizwith EU legislation, adoption of new EE
regulations and standards will be necessary. Pagparof new legislation will be a very seriousktas
for MEEU and the competent Ministry. Keeping in ohithe 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. Thisvlveould define goals, priority areas, administrativ
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and operational responsibility for the governmenitatitutions, as well as the obligations of
producers, suppliers and energy users regardingEh8trategy implementation.

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

- Promoting concerning the conditions and conseqeoicierational energy consumption,

- Demonstration of results and benefits from pratpcajects,

- Providing technology information, implementatiomppart and financial incentives,

- Effective supervision and evaluation,

- Creating and implementing adequate instrumentmémme-generating,

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

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

As it could be concluded from the previous fadte, EE Strategy’s success would be expected only if
EE is treated as one of the key segments of thieiNatEnergy 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 conditioédtter living standards and higher employment,
productivity and competitiveness, as well as faserving 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 etsdme time the main area for savings, fuel
substitution and other ways of energy use ratiaatibn. It is clearly shown in Table 3.2.1 that the
consumption of energy allocated to heating exce#i¥®, while the direct need for heating and
preparation of hot sanitary water is ~70% of congtimn in households. In the public sector (which
includes public facilities, such as hospitals, stbohotels, sports arenas, etc.), heating is tieo
dominant type of energy use and thus deservediatieas a priority in the first years of EE Strateg
implementation. It is particularly worrying thatighsector mostly uses electric energy for heating,
which represents one of the worst solutions froengbint of view of energy transformation.

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

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

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

- The administration sector

- The education sector (schools, colleges, unitres3i

- The health sector (hospitals, health centres)

- Street lighting

- Water supply works

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

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

Therefore, the priority sectors for the GovernmeiEB measures are households and the public
sector, as well as the tourism, transportatioricaljure and industry sectors.

6.2.2 Objectives and activities by sectors

In Chapter 4 (bloc-diagrams at pictures 4.2.1-3,2barriers and reasons for inefficiencies are
identified in the main energy sectors: industryuseholds 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 theseosect

Establishing MEEU with the responsibilities and egsary financial capacities will represent the main
incentive necessary for a systematic approach nmwving persistent barriers to EE increase. In
addition to MEEU, it would also be useful to esistibla special forum (e.g. National EE Advisory

Council), which would discuss strategically impottgssues relating to EE improvement on a periodic
basis..

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

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

EE in the transportation sector should generallytrifoute to reducing imported energy consumption,
increasing profitability of transportation compamniand 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
coopetation

OBJECTIVES

Prepare Overall
National Energy
Strategy

Initiate activities to
enable the financing
models application

Support the setting
of national EE
legislation

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

Assessment of the
economic usable
potential of RE
resources

Implementation of
an appropriate tariff
system based on
actual consumption

Prepare secondary
legislation for
building,
transportation and
industrial sectors

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

Prepare detailed
energy plan

(including energy
statistics, energy

Implement
environmental
protection and use
of RE in national

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
Improve_a Reduce heat losses Reduce electricity mana_ge_ment in PBJECTIVES
construction L - buildings
from individual consumption for
standards . .
boiler systems heating
Improve regulatory Inspection, cleaning /:fl:f)irélilgr?ttlon %fergt?r:e Introducing
framework for wide and replacement of Systems accordir? obligatory energy
implementation and old units tg/ local climateg 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 bUlIdlngS which
apply EE measures)

Introducing energy
certification in
buildings and
providing information

Application of new
tariff systems with
updated price

Developing
financial model for
EE rehabilitation in
existing buildings

of future users on parities
energy characteristics
of buildings
Technical Assistance to the Ministry of Economy anéEPCG

b An EU-funded project managed by the European Agencfor Reconstruction
51

* ek




[ idarn  CarlBroals &

4y PLANET
% / ErNsT & YOUNG

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 financial |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
of EE in SMEs

know-how transfer
on its application

Support audit
schemes obligatory
for companies
consuming > 2 ktoe

production in the
industrial sector

enable financing of
EE projects by third
party

Inclusion of the
requirements on
energy savings in
the privatization
tenders

Utilization of
specific loan
facilities (from IFI)

Analyze the ) .
possibility to Euevecl)?tp financial
integrqte energy mgcphanisms (e.g
reporting in : NG
environmental Elgl:r)edfugtllzon) for
certification (ISO d 0
14000) products
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Picture 6.1.4 EE in transportation sector
Objectives/actions

More efficient transportation models

. 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 monitoring of services
EE measures for the emissions
fleet operators

Supporting the

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

municipalities to
improve the condition
in public transport
mode planning
according to the
National Master Plan

Uy
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6.3 Establishing the Montenegrin EE Unit (MEEU)

6.3.1 MEEU Objectives

The main MEEU objectives and mission are sourcedn fithe authorities that the Ministry of
Economy has in front of the Government regarding Bt and according to the best EU practice,
consist of the following:
I. Identification, analysis and proposition of possiéchnical and cost effective policies and
measures for EE improvements regarding the geparati well as energy consumption side,
ii. Encouraging and promoting activities targeting sgsiand other EE activities, as well as
reducing negative environmental impacts caused fgrgy conversions in the energy
generation and consumption processes,
iii. Promotion of RE use and use of other non traditieoarces with low environmental impact,
iv. Promotion and participation in sharing know-how amfdrmation with related bodies in other
countries and with international institutions armsbaciations active in the EE field (IEA,
WEEA, COGEN, etc.).

6.3.2 MEEU Activities

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

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

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

and planning:

« relationships with bodies in charge of statistid®fstat, Eurostat, etc.),

e relationship with the energy sector stakeholders,

e undertaking certain statistical surveys;
The EE database is a segment of the wider eneatjgtital system and should be compatible
with the EU statistics standards. Regarding thi&bMEEU should closely cooperate with the
ERA, which is authorized by the Energy Law to cdil¢he necessary data on the energy
participants’ business operations, excluding thepeesenting the business secret.
The list of the basic EE indicators is given in ArrD.

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

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

- Lobbying ministries and competent administratiomsdnduct common activities designed to
promote EE improvement, especially the following:
e Ministry of Economy (tariffs, taxes, excises);
e Ministry of Environmental Protection and Physic#rihing (construction programs,
construction regulations, ecology standards, ciknchtanges policy);
e Ministry of Maritime Affairs and Transportation &msportation policy and programs);
« Ministry of Agriculture, Forestry and Water Managam (in charge of forests);
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- EE Action Plan implementation and coordination lb&ativities;
- Creating and preparing information and awarenesgpaans for the consumers;

- Publishing the technical documentation for the comss 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 neigiing countries, the EC, and the
international agencies involved in EE and RE;

- Participating in the international programs, fuodiection;
- Developing and promoting financing schemes and$dodEE 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 Bowomy. 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 Rati@ation and implementation to this agency, &nd i
financing would change.

MEEU will have a Director and 2 Departments:

- Department in charge of the following:
e social-economic analysis, researches, data base,
« market analysis and barriers assessment,
« information and campaigns, website, etc.,
e organization of training, conferences,
e relations with final consumers and representativgamizations (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 includet (aastf 3 persons:
+ Director,
* Specialist in social-economic issues and researches
e Technical specialist.

The Director will report to the Deputy Minister @arge of energy.

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

2 Considering the very comprehensive activities, ibenber of employees provided by the Systematiaato
insufficient. Additional employment and/or exterexbpert support would be necessary.
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6.3.4 MEEU Action Plan and Financing

MEEU activities would be defined in the annual AatiPlans 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 idiry an Action Plan consisting of several
projects and an implementation budget.

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

In the future, the MEEU will seek international popt from multilateral and bilateral donors and
foreign agencies involved in EE, environmental @ctibn and the so-called Clean Development
Market. MEEU will seek to establish the EE Fundjalhwould be used for financing the EE projects.
Without providing financial resources for MEEU atiie appropriate financial support, it is not
realistic to expect that the objectives definedhis EE Strategy will be achieved. Under the curren
conditions, the negative economic effects of ioml and inefficient resources and energy use, are
enormously higher than the resources required fBEM'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 condgcti comprehensive development program for RE
sources in Montenegro, in order to evaluate thetiexg potential for small water-flows, wind, solar,
biomass and geothermal energy and other RE resoutde also necessary to introduce and support
existing organizational, study and project initiag in the commercial and non-commercial sector
(EPCG, University, especially Electrotehnical anddianical Faculty, Montenegrin Academy for Art
and Science, some private companies and NGOs)diagahe exchange of knowledge and additional
research on potential sources, creating the préomsl for implementation of advanced technologies
and proved solutions in this domain. Finally, adoog to the Energy Law and Energy Policy, it is
necessary to create conditions for increased ugEaources by the introduction of regulations with
simplified procedures for obtaining concessions lasahses for constructing small HEs and other RE
facilities, granting licenses for network accesd doenses for doing business in energy generating
and supply from those sources.

Considering the significant current and expectde ob biomass energy, it is necessary to prepare th
Study on heating and waste wood use, includingctimplete chain, from planting through cutting,
transportation, industrial processing and storagéhé end users. This study should encompass the
improvement of technical devices used in wood heatincluding 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 comsitlle energy losses in buildings are caused by poo
construction: low levels of insulation, poor opeggndoors 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 insalais possible with small additional costs if itd
during construction.

The existing market mechanisms in the building@eate 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 obligationsmitoease the construction quality from the EE aspec

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, prawg information on the EE standards
applied or alternatively giving the expected enezgpsumption and cost under the standard
climate conditions. The final users with that imf@tion could consider the EE effects when
buying or renting residential or business premiSéwerefore, the investor would have an
interest in developing EE solutions when it is ertessively expensive or during the design
and construction phases, since the level of apfliedtandards could become a parameter in
defining the final price. This approach is undeberation in the EU countries, but it should
be noted that it is difficult to introduce and irapient it. There is no doubt that it will be
developed in the future, and that the MEEU shouglivaly be informed about the evolution
of the EU legislation. However this option is notsidered for the short term.

- Introduction of the minimum EE requirements in doastruction standards.

The regulation concerning new buildings is under ¢bmpetence of the Ministry of Environmental
Protection and Physical Plannifighe construction regulatory regime is based orlLtwe enforced in
former Yugoslavia (SFRJ), but it is insufficienttyplemented regarding the EE.

EE must be introduced more strongly in the secontagislation 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 Directive energy performance of buildings
(2002/91/EC), with the introduction of integrateteegy performance features, instead of the former
component-based regulation.

Among others, the Directive 2002/91/EC defines bguirements, 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 uskfioor area over 1,000 firequires from the EU
member states to ensure that minimum energy heatimifjor 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 shdagdstudied and if proven cost effective are
implemented.

The introduction of this approach in Montenegro idobave advantages and disadvantages. The
experience in neighbouring countries with econaanid climate conditions similar to those prevailing
in Montenegro should be considered. Such a stansdlanid 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 electrgaters or heat pumps are supposed to be
installed. That would present a competitive pombag different energy sources in the future.

The introduction of new EE regulation should bédigkd by:
- intensive training for professionals, architectgjiaeering 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.qg.
insulation or solar energy systems) and would impiBE business development.

The limitation of the construction standard is ttia new regulation could only be applied in new
buildings, or at the occasion of significant redoision 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 desigmebimplemented.

b) Other activities

According to the specifications for activities taciease 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 public private buildings. This includes
introducing of obligatory energy management in mulhd 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 collectorsathmumps, heaters that use wood or other solidggner
source, etc.) under various climate conditions.

It is also necessary to initiate well-designed EEm@ness campaigns related to buildings, including
educational and informative popular material targgtlifferent 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 constructiatemals 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, energptoea characteristics of buildings.

¢) Rationalization of electricity consumption for spdweating and cooling

In order to discourage electricity consumptionHeating, and the optimal use of electricity genenat
and distribution, it is necessary to analyze eigtgrprices parity and the current tariff systefor (the
VT&MT functioning). By a new, well-designed tari§fystem (based on long term marginal costs) and
the appropriate remote-control and management igeds (SDU) for TAF and accumulative boilers
from control centres, it is possible to “equalizk& daily consumption curves and other effecthien 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 managemensurezaent and billing systems. This concerns the
gradual development of Technical and Informatiost&y (TIS), whose key segments are SDU and
Automated Meter Reading & Billing (AMR&B), integed with the business information system. The
Distributive AMR&B Pilot Project currently underway four distribution sectors (Podgorica, Niksic,
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Herceg Novi and Bijelo Polje), has initiated theaduction of the DMS functions in EPCG, targeting
the integration of the remotely controllable resmgr After monitoring the project, it is necessary
conduct a detailed techno-economic analysis of $fdJ profitability and the strategy on its
introduction and widespread use over the entilgedain EDS areas.

In recent years, an increased number of heat pwapsecorded for air conditioning, especially ia th
Central and Southern region of Montenegro. Thidiegjon represents significant problems during
peak load periods, with declining power factor astler technical and economic consequences.
According to the EU Directive 2002/91/EC, increasithe thermo-insulation characteristics in
buildings during the summertime is prioritized,vasll 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 preparatiociigong on this problem, as soon as possible.
6.4.3 Industry

In order to exploit the EE potentials and reducecs 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 paiots 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, combividdthe use of heat pumps and for water heating
for high-temperature steam generation for technicibgrocesses.

In some industries (Aluminium Plant and Steel WoRtant primarily), the RUE programs would
include Combined Heat and Power (CHP) producticalyesis, as well as application of the variable
speed drives in electricity motors in various pssss. It is also necessary to enable systems for
compensation of reactive power energy and filtewhdnarmonics, to achieve a high power factor,
improve voltage and reduce losses in the elegtrigystems 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,vgiization 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 comgaimethe industrial sector should develop an
integrated energy management system, includingitii 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 officiaktitutions 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 timese 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

transportatiot) with the dominant participation of private vekis| the main EE potential for rational
energy use is related to road transportation. Aattid reasons for including the transportation aect

® The balance does not include consumption in maeitransportation
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in the EE programs are that all of the energy uiseldis sector is imported and pollution from exsau
gas emissions is negatively impacting the enviramrireurban areas.

Realization of the EE potential in the transpodtatsector is quite complex and it would be necgssar
to initiate an urgent potential improvement anaybly conducting special studies, which would
include analysis of the EE problem and the gassams problem. This research would also include
assessment of the impact of limited road infrastme; potential for rationalization of the traffiows
from EE perspective, especially by shifting theddeansportation of people and goods towards
railway transportation, and the necessity for gdarshare of public urban and sub-urban transport.
The electrification and general reconstruction leé tailway from Podgorica to Niksic is a high
priority and of special importance for EE.

As for the other consumption sectors, an adequatistical system should also be developed for the
transportation sector that would provide the maiargy indicators. Regulations and standards should
also be developed for an efficient emission moimtprsystem. 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 anogrcauses a gradual decrease in the EE
indicators, with serious consequences for energyonamy, ecology and other developing
preconditions in Montenegro. The Energy Policy fdlontenegro includes the obligation of
establishing funds for research and technology Idpweent, which would provide support for
research, development and promotion of new, claash efficient energy technologies and for
managing expert- and scientific-based energy poli€e instruments for the Energy Policy
implementation also define the following EE-relatddigation for the GoM:
- introduction of the incentive measures for scigcHiéchnology development in the energy
sector and cooperation with the international eperggrams;
- providing incentive measures for implementatiortted EE programs, new RE sources and
clean technologies, including the use of EE deyirtemndly to environment;
- promotion of technological achievements and inftacttire 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 theiofig:

- innovativeness,

- modern technology application,

- replicability.

It is important to select projects with maximumulés 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 itapbiEE Policy mechanism, especially when they
generate results that can be widely published. & pesjects, carefully selected, should cover variou
regions and areas.
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b) Market studies

As previously mentioned, the EE Strategy is basedhe final 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 usefulnmatsufficient. 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 sedtwe,need for sub-categories would appear. Consgler
the available data from this first EE approach iort&énegro, in the next 2 years it would be necgssar
to conduct market studies on the following:
- all household types (see more details further);
- the public sector with the following sub-sectors:
e administrative and office buildings
* buildings in the education sector (schools, higiosts, University),
« buildings in the health sector (hospitals, headthties),
e water pumping and water supply systems,
e street lighting;
- commercial buildings: in this initial approach, pithe tourism sector (mainly hotels) should
be considered as the target for specific activitigbe next 2 years.

It is not enough to be aware of a certain sectwissumption, but it is also necessary to be awhre o
the following:
- consumption distribution according to the differéypes 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 hovidh@ving markets are functioning:
- technologies available at the market, costs andfiisn
- attitude of providers, retailers, engineering conips, architects, etc.

In order to collect the required data, the MEELltbis

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

- define the data that could be collected by othelid®(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, consursso@ations, professional federations, etc.,
in order to obtain additional data,

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

All larger consumers should respond to the annuajey on energy consumption and equipment type
(with respect to the required procedures for engumformation 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 Physicérihing 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 au#®the MEEU to request information, to process
and to publish it in an appropriate way. For ins&erMEEU should be authorized to request data on
electricity consumption from EPCG or from any oteaergy 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 EE in most emerging economies. Interest rates are
high and commercial organizations and industry meyeluctant to use their scarce self-financing
capacity for EE projects. They may prefer to inveshore profitable investments. This is why an EE
Fund establishment was proposed for the EE progestslopment.

The public sector may also be unable to finance Ad€ording to the public accounting rules, the
government and other public institutions cannot @ix® 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 epdiid). For the public sector, ESCO may be an
appropriate response to this problem, provided tinatlegal 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 countheselectric power company provides CFLs to its
users and reimburses the cost through their erm@litgywhich is a successful scheme.

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

MEEU should require and develop the capacity favijating financial resources for EE projects
through the following:
- EE Fund,
- connections with international donors and develaprbanks,
- connections with other EE agencies who may prosig®ort,
- connections with projects or funds not specificalBdicated 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 throughEaHtind for financing EE projects and programs is
strategically important for the EE Strategy implertagion. In some cases, a dedicated law establishes
the Fund.

The Fund concept foresees establistauiggeneris financial institution whose operations targets the
collection of financial sources for financing EEbgrams, 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 bariiced from the Fund, include the following:

domestic small entrepreneurs, producers of equipsfearacterized by significant energy and
cost savings in general, and equipment which weuoklre environmental protection,
construction of the energy generation facilitiearelsterized by more efficient energy use,
construction of facilities using the RE sourcesghsas wind energy plants, small HPP solar
energy systems and other facilities,

supply and installation of equipment and other iapgkes 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 activitiesamtegral and important part of the energy secto
reform, should be clearly structured due to thiofaihg:

Mobilization of the development capital primarilgom domestic commercial banks for the

EE and RE resources use. The starting point fanttimg is that the user receives economic
benefits from the project. This way, one of the matieconditions for economic development
is achieved.

Attracting interest of specialized foreign invesnt funds which invest capital in projects,

including financing of developing energy marketsiemy sector reforms, as well as

investments in the field of EE and RE resourcas@mefit from their experiences, interests
and strategies

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

profit oriented and
non-commercial.

The projects and distribution of resources woulddreducted 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 esces 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 workiongnam,

Defining the criteria for distribution of allocateesources,

Identification 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 efpenditures allocated for specific
purposes.
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d) Operation priorities

The priorities in the Fund’s operations are aofod:

- EE/RE Strategy and Policy implementation,

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

- Mobilization of sources for financing the natio/RE programs and projects,

- Supporting domestic EE equipment production,

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

e) Financing the Fund

The budget of the Fund would be financed from s#\@apital 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 fypks,
- Cost savings achieved by the EE programs implertienta
- International financing sources.

f)  Financing distribution

The Fund’s resources would be distributed accordingefined criteria for project evaluation and
selection, as well as in accordance to the defopeatating 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 operatind &inancing.

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

Establishing such a Fund with an initial capitaprgximately of €1-2 million would generate strong
initiatives for EE improvements and a higher peatéein of 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 influencedgd energy intensity, the energy price factor is
very important, especially for electricity. Onlyatesnergy prices, which cover all expenses inclgidin
environmental costs, could guarantee sustainaldeygrsector 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 gredtestntive for end users to implement EE initiatives
while an improved billing collection rate and erdement also might help. Based on the cost analysis
of the EPCG’s and current tariff structure, it wesdimated that the electricity tariffs for houselsol
should be at least double the current level of @ &4%Wh. Such a step would initiate energy savings,
particularly regarding small investments in EE nueas, such as lighting and insulation. Indeed,
based on household surveys, it was estimatedhbairtce elasticity for electricity in S&M amounted
to 0.25, which indicates that each 10% rise ofgwigvould accordingly decrease consumption by
2.5%.

As shown in the Electricity Distribution and BildnLosses Report elaborated by IPA in April 2004,
EPCG tariffs are low and do not motivate consunfersenergy 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 oversated, taking into consideration that energy prices
are much higher than in the EU countries if comghdcethe average income. Even if subsidized, the
energy bill still represents a significant shar¢hie household budget with monthly income of around
€200.

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

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

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

should reflect actual costs (as required in ther@nkaw, 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 accompamiededuced energy consumption, helps the EPCG to
become more efficient.

8.2 Non-payment reduction

The non-payment issue is likely to be a higher BEier than 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 rgmbifrom IPA (April 2004) a comprehensive study of
the billing losses and on how to reduce the comiaelosses. Commercial losses are estimated at
226 GWh/year, corresponding to an economical losEPCG 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 ERBGcourts resolved only a 10%, imposing small
penalties of only €50 to €75. This is likely to & encouragement for stealing rather than a deterre
measure. The relevant penalty for meter stealingpigo 5 years imprisonment, therefore the real
problem is enforcement of the law.

EPCG is currently not authorized to bill illegalnsomption of around 3,000 or more consumers.
EPCG would reduce the commercial losses, weredhbkyto bill them.

It is understood that many consumers cannot afartl 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 aensoitable 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 vulbégopulation groups.

8.3 DSM and electricity tariffs structure

Consumption reduction during the peak load peregn if not combined with reduction in total
energy consumption, should be included in the BBt&1y. It is expected, under fair energy tariffs,
that reduction of the maximum demand by 1 MW wdnddless 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 especiatlgrested in this particular EE potential and be
involved in this strategy as an active partner.

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

It will be a part of the MEEU’s activities to infeor and to promote solutions that assist consumers to
make better use of electricity tariffs. Implemematof a demonstration project is proposed for
selected households, which would apply automagd 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 multilateratlgoublic financing sources.

Considering the financing possibilities from foreigources, it is foreseen that the announced fiaanc

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

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

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

10.1 Macroeconomics impacts

Generally speaking, the primary macro economicceféd the EE strategy implementation is GDP
increase, a decrease in energy imports and theanektérade 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 wooldribute to reduced consumption and thus
compensation of the impact of increases in priespecially in the still undervalued electricityqas.

EE improvement in the residential sector would émabduced 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 poorest ydajion 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, througtEfRA, define the appropriate protective measures
for the poorest population groups. However, EPC@ukh understand its role in this issue by
introducing rules for more favorable payment tefiorsvulnerable groups, and introducing suitable
tariffs or metering (pre-payment, appropriate farietc.). 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 adsged by activities targeting the reduction of gyer
consumption and public sector expenses. The MEHL&laborate data by demonstrating the negative
impact that non-payment cause for EE, and lobbyeteyvant authorities for the implementation of the
above recommendations.

10.3 Environmental impacts

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

EE measures are usually environmentally friendlasoees “per se,” as long as they reduce the fuel
consumption or when replacing it with a cleaner {seich as replacing heavy fuel oil with natural
gas). This is emphasized when the traditional fgetsl, 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 imyatstitution 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 deeplace a heat-only plant. In such cases, it must
be ensured that the emission balance of the netemsyis — at least — not worse than that of the
replaced one.
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Finally, apart from a few individual, special casthe MEEU activities will contribute consideratity
the reduction of harmful emissions in the energstae The MEEU activities should align the future
participation of Montenegro or municipalities t@tkyoto 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 messshould be consistent with the EU legislation
and its directives. Regarding the EE, this maingludes the following:

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

- EE standards for construction,

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

- Implementation of the environmental managemenesystnd ISO-14000 standards,

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

Design and implementation are the responsibilitgaath Member State.

Quantitative objectives have been fixed for ea@nider State regarding the following:
- Kyoto Protocol (carbon and other greenhouse gdfas)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 cuibple state and regional level for the
electricity and natural gas market action planshaocoordinated by the Permanent High Level
Group, for:

- comprehensive tariff reform,

- the reduction of non -technical losses,

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

- theincrease in EE necessary to abate demand, and

- the facilitation of sensible energy substitutionhile maintaining a free market

framework.

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

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

The Energy Law adopted in June 2003 establishesetiponsibility of the Government for promoting
EE and RE in Montenegro. It defines the statusthedole 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 engrpgs 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 cogeneratidowever, the tariff level is not yet fixed. Tariffs
should be calculated in order to attract investorschieving the objectives of the Government.

11.3 New EE legislation

In order to provide long term EE integration in fflentenegrin policy and economy, there is a need
for defining the specific EE legislation, which é¢dwe implemented by either including specific
paragraphs in the Energy Law, or adopting a sep&@tLaw, with the following issues:
- More precise definitions for what are the EE anddRfectives,
- Establishing the EE Strategy as a part of the BnBaidicy, which defines obligations to the
relevant Ministries,
- Defining the MEEU role,
- Defining the budget sources and ensuring the peenmtaviEEU funding,
- Establishing the MEEU with the appropriate staargj connections with relevant Ministries
(its establishment as an independent agency ifutbee is recommended),
- Defining the MEEU authorities:
e to monitor policies and legislation, as well ascteeck whether the EE and RE have
been considered,
e to propose models and to lobby the competent govental authorities to promote
EE and RE,
e torequest information on consumption, data, etc.,
« torepresent Montenegro at the international mgstielated to EE and RE,
* to participate in the international projects, tombnate regional cooperation,
» to conduct activities contracted with the Minissrnd international donors.

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

— obligation for energy suppliers to provide EE solus to final users,

- EE-related obligations for final users,

- EE Fund establishment including incentives or loteriest rates, procedures, etc.,

- EE label introduction for all appliances listed @atng 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 existingildings.

EE should also be included in other laws and remguia or through the Construction Law, Spatial
Plans, codes and standards on environmental remdaiThe MEEU would monitor if EE and RE is
properly addressed in the legislation, regulatiamsl standards. The MEEU would lobby the
competent authorities for introducing new measordmproving existing ones.
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ANNEX A

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

Generally, rationalization represents planned, {immon and systematic operations targeting the
initiation of structural changes in all spheresoergy 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 tedbagy processes and products, increased comfort use,
lower harmful influence on the environment, higtediability, etc.

Rationalization assumes the need for a combinatidine following preconditions:

- Higher awareness on resources, technologies, @ag@m 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 adapted ttomestic energy resources;

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

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

- Introduction and support of the necessary reseaebelopment, controlling, expertise and
similar institutions and organizations capablerafividual operations or in cooperation with
the acknowledged international institutions andaaigations 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, ceratmizdj thermal-insulation materials, energy
rational carpentry, energy rational devices, eneatjpnal 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 washémergy “waste” under the existing technical-
technological capabilities for its generation, wlgition and consumption. Energy savings maostly
depend on the awareness level of the various pmtits about the saving possibilities during
operations and energy consumption; depending obehefits as well as on how motivated they are to
accomplish those results. Accordingly, stimulatimuld be based on the economic benefits, but also
on other measures — such as control and compuilsitire case of excessive wasting — should not be
neglected. One of the most significant saving messsis the efficient utilization of the devices,
installations and complete energy production systewcording to their technical characteristics,
which brings the issue of optimal capacity utilisatand creating the preconditions necessary for
optimal use. In any case, energy saving shouldorotonceived as a deprivation and shouldn’t be
viewed negatively. Energy should be economicabatied 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 substitutasrvarious types of energy forms by other energy
types, which contribute to more rational consumptiban the previous, or from the imported to the
domestic types. Mostly, it is the replacement afivamtional energy resources by renewable energy,
or the replacement of imported by domestic resareke.

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

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

Energy type M::rellifsur. Year
1981 1982 1983 1984 1985 1986 1987 1988 19849 190 991 1 1992 1993 1994 1995 1996 1991 1998 1999 2000 01 2Q 2002 2003 2004
Coal TPP x1000 t 0 111.6 921.1 1234 1294 11295 1335 111) 1173 1185 1205.9 996 930 739.0p 36.1 1053.6 97(.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 2314 215 186.7 120.68 120.93 107.51 115.95 120.p1 935|5 140.58 148.2 167.2 172.1 119.3 109.8 124 11 95]9
Heavy fuel oil x1000 t 159.56 149 174 187 190 182.3 168.73 170 163.4 168.1 198.2 150.04 26.99 23.14457.374 97.863 98.8 92.3 97.5 106. 114.8 1104 .610 119
Heating oil x1000 t 22.884 23 22 24 25 22.815 2886 224 23.4 20.298 20.697 18.146 11.619 9.3B 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 62.514 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 9.07 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 3160.8 329¢ 3384 3648.8 3574.3 3558.8] 3517 3548p 3321.7 2494.6 212.9 2513.5 3227.9 3661.6 3661.3 36421 3949.1 9.41§ 43624 4523.7 4631.9
Fire-woods x1000th 319 290 319 352 256 223 253 257 264 192 164 178 6.519 135.9 155.3 146.7 172.0 130.4 131.0 126|0 134.0 159.0 220.0 230.0
Table B.2- Overview of the energy consumption by energesyin Montenegro * for the period 1981-2004 (egleirunits)
Energy type Mljer.;slits:r. Year
1981 1982 1983 1984 1985 1986| 1981 1988 1949 19p0 991 1 1992 1993 1994 1995 1996 1991 1998 1999 2000 0129 2002 2003 2004
Coal TPP m 0 1165 9616 12883 13468, 11792 13937 11599 12246 71128 12590 10398 9709 7715 377 1100p 893p 11991 1158612723 9217 14721 13630 12838]7
Other I 4688 4392 3902 5168 4072 3304 2414 224p 1949 1260 263 1 1122 1210 1262 1416 1468 1365 154D 1545 1097 07 19 1142 1022 883.2
Heavy fuel oil T 6403 5979 6982 7504 7624 6917 6771 682p 6557 6746 9557 6021 1067 953 2302 3927 3971 371 3919 4292 4 4601 4437 4405 4782.6
Heating oil ™ 918 923 883 963 1003 916 958 899 939 81 83[L 728 6 4l 374 377 361 367 401 436 474 560 551 72§ 8115
Motor fuels T 6234 6427 6014 7293 7165 6059 5841 585p 5562 60f4 483 6 4816 2666 1883 2314 3896 4929 671p 7874 8091 6468 5716 5977 6686.0
Liquid gas T 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 12183 13136 12867 1281212661 12774 11958 8981 7966 9049 11640 131B2 1318113112 14217 15081 15705| 1628! 16674.5
Fire-woods TJ 3040 2764 3040 3355 2440 2125 2411 244p 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 227[14 2549326873 28183 29366 29438 2909 30541 3213p.8
Table B.3— Energy consumption by the consumption sectoMantenegro (TJ) for the period 1981-2004
Consumption sector Year
1981 1982 1983 1984 1985 1986 1987 1988 19849 19p0 991 1 1992 1993 1994 1995 1996 1997 1998 1999 2000 01 2Q 2002 2003 2004
Metallurgy 9662.7 9814.6 11580.y  12474[2  1333(0.3 3583 | 12695.9| 13061.3 131416 128515  1160p.7  1R405 3802.0 2575.0 4514.2) 7277. 11950.3  11614.0 (@362 13074.0| 14017.5 15352.0  16011]4  1634p.1
Industry | other ind. consum. 5906.9 5306. 5201/3 6166.5 8510| 4413.7 3725.8 3877.7] 3664. 2718|0 2213.2 3014. 1291.0 1238.9 1581.1 1620. 2539]1 2443.1 244B.81734.5 1929.7 1589.1 1436.1 15508
Total 15569.6 15120.§ 16782.0 186407 18438.9 16713 16421.7 16939.0f 16805. 15569(5 13818.9 12419.5093.0 3813.9 6095.3 8898.5 147888 14458.1 14392.85225.7 16244.3] 17358. 178701 18193.5
Energy sector 270.4 257.3 752.2 711.8 773)6 789.5 76.26 678.4 735.2 651.2 721.3 580.7 447.p 4257 0130. 559.2 476.4 621.6 715.6 757.9 523.Y 793)8 7919 71.9%
Transportation 5943.7 6102.3 5631.3 7069|2 6826.7 7264 5564.9 5656.1 5314.3 5872.p 64216 470%.1  2.251 1760.5 2259.9 3880.0 4314. 6178(8 7196.4 B737. 6863.4 5574.8 5725.4] 6359.
Agriculture 103.4 142.9 336.6 141.9 122. 95.7 444 155.8 155.0 147.9 155.6 107.4 710 76. 98.6 987, 3823 373.0 347.0 350.0 313.3 324. 2960 3043
Resident, tourism and other sec. 8422 8137. .B714 8394.7 7395.9 6402.7 7966. 69255 6686.1 643[7.78859.9 7504.0 6959.9 6312.2 6975.4 7643.5 7658.3 335.2 7295.5 7696.1 8178.4 8449.1 9308}5 930%.9
Distribution losses 729.5 797.3 877.3 987.1 937]1 05310 1135.4 1072.1 1074.7 1113.6 1240}2 12229 3.52§ 1414.8 1447.6 1705.3 1661.4 1805|8 2038.1 $695. 1805.8 1834.6 2226.2 2500.
Total 31039.2| 30557.4 31094.1 359449  34495.0 (B34 31909.3| 31426.9 30770.8 2979213  3121y.5 26539.86337.0 | 13803.4] 17006. 22774{4  29281.3  30772.6 98B | 33463.1| 33929.3 3433544  36218.2  3733p.4
"-Petrol coke
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ANNEX C

Electricity consumption for households and "other onsumption” sector - by regions
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ANNEX D

The basic energy indicators

Reliable energy supply

Energy consumption (energy intensity).
Coal generation.
Production capacities for energy generation, witlagerage load factor and maximum load.
Trade and consumption.
Variety of primary fuel supplies.
Percentage of the electricity produced by usifigint fuels.
Percentage and variety of fuels used for elecyrigéneration.

Electricity generation from renewable resources.

© © N o 0 A~ wDNhPRE

Variety of the oil import.

Energy in the industry: investments and productivity

Energy companies’ share in the GDP and total nurbemployees 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.

© © N o 0 s~ NP

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

Primary energy generation and consumption ratio.
Variety in primary energy supplies.
Dependence on fossil fuels.

Final and primary energy consumption ratio.

ok~ 0N e

Energy consumption in households, per person.

Technical Assistance to the Ministry of Economy an&EPCG
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Fuel price

N o g b~ w Dbd

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.

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

Service standards

1.
2.
3.

Number of guaranteed standard payments at 100a@ifOeiectricity consumers.
Reliability and availability of the electricity sply for the average consumer.

Compliance numbers for the electricity supply reediby the Regulator.

Social aspects

> w NP

Number of households facing unaffordable bills.

Share of the fuel expense in total expenses féaicencome level groups.

Fuel expenses as a percentage of total incombaddpivest income group.

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

Energy efficiency for the groups of consumers fgainaffordable bills.

Environment

NP

Fuel use for the electricity generation and eleityriconsumption of the final user’s ratio.
Carbon dioxide emission.
Carbon dioxide emission by the GDP unit.

An average new C{emission.

Energy consumption indicators

1.
2.
3.

Energy intensity.
Final energy consumption by sectors.

Energy consumption in industry and its effects.
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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 sectotydaysportation mode.

Energy intensity in passenger and goods transpmitat

. 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 / launatylging machines.
. Energy efficiency of new cooling devices.

. Energy consumption and effects in servicing sector.

. Final energy consumption and value added in pwaaioinistration.

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

EU directives and resolutions on energy efficiency

1. Directive2004/8/EC cogeneration(amending Directive 92/42/EEC)

2. Directive 2002/91/EC energy performance of buodg

3. Directive 2000/84/EC summer-time

4. Council Resolution 1998 EE

5. Council Resolution 1997 combined heat

6. Directive 96/57/EC household appliance

7. Directive 93/76/EEC carbon dioxide emissions (&)\V

8. Resolution of the Consultative Committee of the dpaan Coal and Steel Community
concerning the Commission communication to the €bum a Community strategy to limit
carbon dioxide emissions and to improve energgiefiicy (CO2/energy tax)

9. Resolution of 15 September 1986 industrial firms

10. Resolution of 15 March 1985 building sector

11. Resolution of 15 January 1985 energy-saving [anogr

12. 82/604/EEC encouragement of investment

13. Resolution of 9 June 1980 new lines of action

14. 79/639/EEC.: detailed rules for the implementatiof Council
Decision 77/706/EEC

15. 79/167/ECSC, EEC, Euratom: energy requiremenmtbdildings

16. Directive 78/170/EEC performance of heat gemesat

17. 77/713/EEC: industrial undertakings

18. 76/495/EEC: urban passenger transport

19. 76/492/EEC.: promoting the thermal insulatiorboildings

20. Resolution of 9 December 1975 short- term target 1976/77

21. Resolution of 13 February 1975 measures- to be implemented to Community energy
policy - Council on 17 December 1974

22. Resolution of 17 December 1974  action program

23. Resolution 17 Dec 1974 energy policy objectivesiB85
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24. Resolution 17 Sep 1974 new energy policy strategy

E soRr-ex
F_ar )

Europa

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 heatdd in the internal energy market and amending
Directive 92/42/EEC rfore 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 buildingsndre info) (Skip this document [32002L.0091])

Document formats available: HTML PDF

Publication references: OJ L 001 04.01.2003 p.65

32000L0084

Directive 2000/84/EC of the European Parliament @fnithe 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 Comtyustrategy to promote combined heat and
power (nore 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 ahthe Council of 3 September 1996 on energy
efficiency requirements for household electricigerators, freezers and combinations thergobré
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
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21994A0103(52)

Agreement on the European Economic Area - Annex Bchnical 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 1993wt carbon dioxide emissions by improving
energy efficiency (SAVE) rhore 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 thedpaian 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 imprgvémergy 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 ratiamsé of energy in the building sectanofe 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 ifiore 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 1882cerning 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 conservationmiore 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 1979intaydown 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 recommendatibrb d-ebruary 1979 on the reduction of
energy requirements for buildings in the Communifynore info) (Skip this document
[31979H0167])

Document formats available: HTML

Publication references: OJ L 037 13.02.1979 p.25

31978L0170

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

Document formats available: HTML

Publication references: OJ L 052 23.02.1978 p.32

Consolidated text available: 1978L0170 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 3198210885 (OJL 378 31.12.1982 p.19)

31977H0713

77/713/EEC: Council recommendation of 25 Octobéf716n the rational use of energy in industrial
undertakings rfore info) (Skip this document [31977H07137)

Document formats available: HTML

Publication references: OJ L 295 18.11.1977 p.3

31976H0495

76/495/EEC: Council recommendation of 4 May 197@&henrational use of energy in urban passenger
transports rore 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 197@henrational use of energy by promoting the
thermal insulation of buildingsn{ore info) (Skip this document [31976H0492])

Document formats available: HTML

Publication references: OJ L 140 28.05.1976 p.11

31975Y1217(01)
Council Resolution of 9 December 1975 setting atsherm 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 tloe@il on 17 December 1974ngre 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 Comtguagtion 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 concerniogn@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 Europeaiobl OJ C 224 1.8.1996 p.l.
2. Council Decision on Renewable Energy Sources O98C24.06.1998. 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 fland 18 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 @bluregarding the integration of the
issues related to the environment and sustainavelapoment 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 cqoeslence 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 accampd by activities conducted by the Member
States.

2. INDICATES contribution of the efficient use afergy 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 estimatednemic potential of available energy saving
at the complete Community’s territory by the end2010 at an annual rate of 18%, accompanied by
the level of energy consumption as in 1995.

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

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

11. CONFIRMS that the desirable development ohrriactivities of the Community in cooperation
with member States, e.g. regarding CCPMs, as statéie Article (3). Calls upon the Conclusion
made on May 111998 (energy) and T6and 17 of June 1998 (environment) on Energy Efficiency.It
is stated that the activities according to the ®lidny principle implementation could include the
following:

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

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

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

4. increased information-sharing on best practice ritgg 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 argaltiion if other measures are unacceptable;

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

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

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

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

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

14. UNDERSTANDS the concern in the working docuragoh of the Commission (CE), list of
potential policy measures that include adequateggnBscal measures, economic incentives and
similar economic measures targeting emission réahjct

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

16. INVITES the Commission to propose a priorityti@t plan on energy efficiency as soon as
possible, starting with the above points, espacidlbse included as an examples in point (11). An
action plan should also consider the contributitat the other Community’s policies might provide in

the promotion of energy efficiency. It could indiedo 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 constiompand substitution of certain fuels in
Montenegro (with special electricity types), Undwmrpervising of Prof. I. Vujosevic,
Electric Engineering Faculty, Podgorica, 2000,

Draft Initial Report on EE Strategy, IPA team, Ju2@04.

Establishment of the Montenegrin Energy Efficiekiit, final 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 lossestarim report IPA, April 2004.
The Athens Memorandum of Understanding, 2003
Energy Law for Montenegro, 2003

Energy Efficiency in the European Community — TaavarStrategy for the Rational Use
of Energy, Commission of the EU communities, BrisssE98.

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

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

Energy Prices & Taxes, IEA statistics, second gua004.
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 PoveStgrbia and Montenegro, UNDP,
2004.

M&E Plan of Distribution Pilot Project, Final RepowWB consultants, 2003.
Energy Information Administration / Internationatégy Outlook 2003.
Other official documentation given by MoE, EPCG antiders.

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