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FIRST KOBSOWVO MID-TERM ENERGY EFFICIENCY ACTION PLAN {(2010-2012)

KOSOVO ENERGY EFFICIENCY ACTION PLAN (KEEAF)

PREAMBLE

Tae Kosovo Energy Efficency Plan (KEEP) represents Kosowvo's first long-term energy efficizncy
plarn. It covars tha parod from 2010 till 2018, The Intarim Plan 2013-2012 is alga includad. Maiwy of
the measurcs underiaken before 2012 shall be continued and thoze measzures are indizated.

Tae initiative to draft the KEEP was taken in November 2008, based on 1 reguesl received o
the Energy Efficiency Task Force of the Znergy Community Treaty for Southeast Europs.

On 23 Decermber 2008, the Ministry of Energy and Mining Permanent Secretary adopbzd & so-2cial
decision establishing a Working Group for the preparation of a draft KEEP. The Working Grou p of
kosowo (MED-ex MEM! did have a realistic possibility fo prepare such & plan and for the docurent
te ba finalized dunng & three-montk periad. The WG submitted the document by 1% March 2003, In
the mrxnlanatory note send to the EE Task Force, the Working Group presented its perspective on
the issue, emphasizing that Kosovo is sctualy implementing ite Energy Efficiency and Renewable
Energy Resources Program (KEERERPF) far the periad 2007 2009,

On 12" danuary 2005, as the response from ECT Secretariat, the WG received a lethar related to
tre Mational Ensrgy Efficiency Action Plan. In the |etter was recognized that the KEERERF did
repressnt @ ssrious sndeavior, however there was a clear suggestion mads of the importance to
draft the NEEAP by 17" March 2009

Upon draftng & working version of the document. beiween 10" and 13" Februa~y 2008, the
Wiorking Group received assistancs in terms of advisory services commissioned through TAIEX,
regarding the content and methadalogy used for drafting the KFFP

Consegquently, the Werking Group cenmenced with the drafting of KEEF, and the decumsant was
finzlized on 23" February 2009.

K.EEF is an suthentic document, drafted oy the Warking Group, which consisted of profassianal
staff from the Energy Efficiency, Renewable Energy Rasources and Ervironmant Divicion anc the
Siafistics and Energy Balance Division. and it was based on a number of sample NAPEEs An
inter-institutional croup was eslablished to support the work in drafting KEEP, consisting of
representatives from the following insttutions:

1. Ministry of Economic Develapment (ex MER) Chair

2 Aszembly of Republic of Kosovo MEMEER
2. Mice of Prime Minister of Republic of Kosovo MEMBER
4. Energy Segulator Ofice MEMBER
2. Ministry of Finance(ex Ministry of Economy and Finance) MEMBER
&, Minisly of Environmmenl and Spalisl Planming MEMEER
7. Minlsiry of Public Administration MEMEBER
8. Mirisiry of 1rade and Industry MEMBER
9. Mirisiry of Infrastructure MEMBER
10, Ministry of Agricultu-e, Farestry and Rural Devslopment MEMBER
11, Associaton of Kosoveo Municipalities MEMEBER
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Alse it should ke mentioned that based on the Dzcision of the Ministerial Ceouncil No
D200S05MO-EnG of 18 December 2009 on the implementation of certain Directives on end uss
energy eficiency, =ETF MEM2ER s agreed to extend the pariod covered by NEEAFs and ©
caleulata the 8 year natianal indicative energy savings target for the perind 2012 o 2018 ard
include 2012 as an intermed ats target, A Techrical Group bas been working up to now azsizted by
EU Consultants and has finalized all caloulations relsting to this task and the actual report noa
preserts the updated figures regarding energy demand and energy ssvings for the whale pericd
2010-2018. Also, during e period July-Movermber 2010, the Technical Group supported by 2
Consultants responded to and complied with all suggestlons and corredtions recsivec from e
Energy Secrelariat.
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Chapter |. Introduction

The Minigtry of Economic development of Kesovo (ex MEM) was established in December 2004, as the
instiution responsible for the energy sector. In the responsible ministry for energy MED (ax MEM). since
2005, EE issues were camied with RES issues as a common sub-sector by the Depariment of Eneargy. Frem
the baginning the best practices on EE from other counfres have been considered for undaertaking affarts (o
strengthen the instiiutianal framework for EE and RES, through the establishment of the Kosowe Enargy
Efficiency Agency.

The legal basis for EE is addressed by the three primary kBgslation regulations for the energy sector the
Law on Energy. fFe Law on Electricity and the Law on the Energy Regulatar.

The legal basa tor the EE sphera is in the final stage of establishment, afier first reading in Parliamant of the
Draft EE Law and it is expected that by first semester of 2011 will he approved. After receiving approval, this
Imw will be complemented by a set of sacondary legislation, especially wth the establiskment of Kosao
Energy Efficiency Agercy, in the Torm of administrat ve instruct ans.

In addition, EE instilutional capacity builcing is an elament of the Kasave Strateqy or Ene-gy {Z005-2011)
Similarty, the updated Kosova Strategy on Energy 2008-2018 Hantifies EE as one of the strategic ohjectives
for the period Z008-Z0°8 and envizages the dewveopment o 2 comprehensiva institulienal and lecal
framawork, in complance with European EE D rectives.

From tha policy planning perspective, EE activiies in the the Kosovo Erergy Efficienzy and Fenewatle
Energy Resources Program (KEERERP) for the period 2007-2008 were connected with the first three-year
Fosovo Mational Plan on EE [2007-2009), drafted by the Ministry of Enesgy aid Mining(now MED. wih
advisony support from the EAR project implemented between 2007-2008, The measures foreseen in s
document are overarching (kegal, institutional, technical, financial, educational =) and cover al saclors of
final erergy cansumption. The implementation of these meazures was bazged on financial support pledged
from extemal donors. Althoughk conerete measures and programs foreseen by the document far this pariod
are not implemeanted 1o the essurmed level, some of the achieved results could be summarized as 1olows:

Increase of overall EE related knowledce and culture

Increase of EE professionsl capacitiss of cantral and local institutions. universit es, ec.

Initial licensing of some 50 axpearts on enargy auditing procass implementatinn:

Manidoring of stuny and assesament projects regarding the application of EE measures in cerlan
puilic s=ctor faeilifies . /&t

The Republiz of Knsnvn herame A party to the Enenyy Communily Treaty (ECT), subsequent bo UMM K
slgning of the “resty. An Erergy Ffiicienny Trak Force was establishad in Fehroacy 2008 ard the Kasavag
M nistry of Energyinow MED) is 8 MEMBER  of the Trek Forre

In ar effort to approximate local legislation with EU legislation on anergy efficiency and in conformiby with e
requiraments srt forth by Mirective ZO0REXED, the Govarnment of Kosows adopted Administrative
Instruciior No2008M15% non Promatinn of LEilization o Efficient Erergy by Final Consumers and Enerny
Services. In applying the ohjertives gef forth hy FCT, MED (ex MEMIis obliged to draft a Natiasal Aclicn
Plan on Energy Efficiency, entifled Knsoun Fnergy Fificienoy Plan (KEFP). KEEP iz 2 long-temn documen t
draftad and Implamented at the national leval, cowering the perind hetwean 20100 and 2098, Drafting of 1§ -
Fosova Energy Efficiercy Plan was based on a sampla Nafioral Actinn Plan nn Fnergy Fificiency provide o
by the ECT in July 2008, It haz basn customiszd fo take info aconunt apecific conditicns in Knaovs, Az well
taking ivlo account the main requirerments set ouf in 20068/32/FC Directive
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in paricLlar, KESF cortaing indicative tergets for energy saving in the leng-temn, medium-tarm a1d
intermediate-tenm (2010 — 201 2) perspactives.
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Chapter ll. Exescutive Summary

Since the 1988 1889 war Kesovo has been facing unsustainable electricity supply, Further, it still doas rat
have & frustworthy avstem of energy consumption data. Only the available data on supply iz cansidered to
ke credible {excluding Iog wood, gualifizd aa biomesa). The data on electricity consumation i3 repatad
regulery by the public supplier, howswer, dug o constant non-tocchnical losscs (around 20%:). it is mpossik o
to credibly dotermine where these lesses are prevalzod (n the houschold scctar or in the services scotor, thic
o soestors wilh the most d stingulshed energy consumption). Anovnd 38% of Kasove aleclricily 5 usco for
heating residential facilites and facilities belonging to servics providars {public and privote)

The leading sector in electicity consumprion iz the househald sector fapprow. 53%), Besides s high level of
alacticity consumption, the houscheld sector alsa consumeas a lot of biomass (woeod) and ol products. Toe
cenfribytien of district heating iz very limited and it exists only ir Prishting, Gjakova and Mitrovica, The
proportion of energy otherwize produced for this purpese i3 not signifcant, The capacities of theze haating
facilities sre inzuffician? fo cover amy aign fican: emcunt of enaergy ulilizad for healing purpozea. Thare are 1o
combincd hoat and power plants installed in Kosowva up to new. out it should be menlicned fhet e essibil ty
shudy heis boon carricd owt for using pard of Kosovo 2 as a coganeration plant and expanding e distr ot
heating notwark of Prebting. The development of cogencration i prometcd by the Z00MS/EC Dircclic
because it significantly inereoases overall offiziency.

It is wery important to analyess the new propossl cantained in the Eurcpesn Indusiizsl Emission Dirsctive
(IPPCYED), whoes taxt wae poltically agreed by the Council of EU MEMEBER State Ministers of the
Enwvironman: in Junc 2009, The Dircclive proposcs now, streng requirements bo limit poilutants cmission
frem large comrbustion plants {LCPa). The proposal raizes the possibilty of indigenous fuel use in the LCF 5,
as wel adoplion of the row reguircments in modium-size inztallations (<200 MW fulfilling district hoating
demand in the benger-form (Ll 2023,

Taking into aceaunt the 1EC proposal ard experences of lignite vse in somae EU MEMBES  Sitates, iLis
possible t2 use indigenous lignite resources in highly efficient power plams (=20% for electricity ar =78 % 1o
CHP) whizh have acequate emission standarnds.

Furthar, Kosove canncot faciitata tha dewvelopment of a netural gas eystem in the naar future becauees it do e
not have ndigonows natural gas preduction and nother is it connecicd with Europocen Gas Mobwarks Slso,
the: gesgraphic losation of Kosovo doos ol allow for the possibility of constructng o coastal LN tormin al,
Therefare, 28 3 congeguence of the sircumsances elanorated above, almost all enengy sevices [space
hesting, cockirg, hal water) far the rezidental and eervice seciore are covered eithar by electriciy, biomna:s
rcurrantly fuel wood), oil producte (including LFE] and fignite.

O the othar hand, a congidarable number of electricity conzumars [over A0%) don't pay for the etargy thay
usa, 50 il is very important to change this behavior among the various catagories of coneurnar. Raduciing
non-techrical loses {non-paid bille) would improve both tha eecurity of elecfricity eupply and tha financ al
siuzation of £EK — the ulility rezponzibla for slectricity supply — and it would make poesible power sectar
invasiments which caud ba cleardy linkad to the implamentsfion of energy eficiercy meseurse.

In such circumstonces, and taking Bt account the incerssient supply and incfficiont cleckrizity utilizetion,
the Government of Kosova has undertaken kegal and institutional steps fowards improving ES cormpliance.
Sinca 2005, the Divigion of Enargy Efficiency has been aperating within the MED siex MEM) Deoartiment of
Enargy. Cifferant EEIl relsted projecte and meseures wara implemented under the framewark of the Koo
Enargy Efficiency and Renewable Energy Resources Program {KEERERF} 2007 — 2002, The fire: Kosoo
EE Plap (2010 — 201 8) was drafled by ar szpsr group from MED{ax MEM], com prsing professional staff of
the Divigion of Energy Effickency. Fenewable Energy Besourssz and Envirorment and Divisen an Enargy
Statistics and Balance and the current version presented here was updated based on the iechnical
sssistance of EU Consuliants.

11
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Chapter lll. Overview of Energy Cansumption by Type of Fuel and Secior

The fellowing tables ard figures repreaent an overview of energy consumplion in Kascove for the period 2003
— 2008, in figures disaggregated by =nangy source and energy consur ption sector, Table 1 and MNoure 1
belowe show energy supply based on prirane energy saurces for the pericd 2003 — 200G {in kioe)

Table 1: Primary energy supply for the period 2003-2003 (kice)

Type ol enurgy resuurce 2003 2004 2005 2008 | 2007 2008
Coal (llgnite 1293 12558 123 12261 ] 1251.3 13335
il ey -products 2403 485 are P v w14 Ha |
Biomass (fusl woad® 2163 | 2163 | 2163 216.32 216,32 | 218149
Hydro-eneroy ARl 1214 ] 11.99 10802 10135 1CL.05
Solar energy 0.18 0.18 0.19 0.283 D289 | D321
Total 2055 1872 2036 2048.8 1997 | 21377

Enegy supphy in Kozsova during the period 2003-2008 has increased by an average of 3.2%. By tvpe ad
quantity, energy supply for this pericd has baen as fallows:

o Goal produclon bras changed will 2 aveisEoe aonual inciease of 1.73%.
= Impart af oil hy-products has increassd with an Aaverage annoal inersass of 11085,

o« Therz exist no fully relinble data regarding the scale of fuel wooo use, but it 5 believed that the
annual amount of waod used as fuel is approximately 216-220 kioe.

s The contrioution of solar energy, althoungh not significart for Kosown, has shown an innresse

Figure 1; Primary energy supply for the pericd 2002-2008 (ktoed
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Eedricity production is cominated by TPP Kosove A and TEFP Kosava B. Their electricity ganeration has
increased fram 3471 kize in 2004 to 284 kiog in 2007, with an average annual increase of 3.81%. Other
signficant paints are as fallows:

+  Elechicity production frorr Kasova's Hydropowar plants bas esperisnoed 2 decreass horm 871 kloe
in 2004 lo 540 kloe in 2007, wills an avenage anmoal decisase of 23.7%,

12
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v Toomeet peak demand. a censiderable amourt of elecirizity has been impaorted. Imported slecncity
amounted to 5553 koe in 2004, whereas it amounted {o 56,80 kicg in 2007, with an average a 1nual
increase of 1.5%.

v Surpluz skectricity bas besn exported (excess energy is produced at night). Expors Fove ete ased
fream 16.7 koo in 2004 to 31.7 ktoe in 2007,

v Load shedding for different categories of congumers {especially for households], iz estimated o be
equivalan: to about 3-10% of total supphy.

Table 2 and Figure 2 show gross electricily supply data for the pericd 2003 - 2003, in kioe,

District hesting systems exist only in Prishiing, Giakova and Mitrovica, These systams mest only 2% of
heating demand fo- the entire household sector of Kosovo., Existing heating fechnalogias are baseo on
residual uel oll and diegsel. This seclor is further challenged by old ecnology negative environim 2ntal
impactz and a low level of billing and collection of the energy supplizd. Technica and commencial losses are
wany high and the existing lariffs do ot complelely cover the costs of supply. Takle 2 shows cross dsirict
heating supply for the period 2003 - 2008 in ktae

Electricity consumption data is repored by the public elsctricity supplier, The data on disTict haating is
reported by the public supplier companies in Prshiina, Mitovica end Gjakova, The data on fuel wood
consumption a5 biomass is based on studies ard surveys conducted. as well as on the siatisiics proveded,
by Kasouo Forestry Agency. The data an fuel consumption is assessed an che basis of companson: with
ather countries of the region that erjoy & similar level of Jevelopment with Kosava, It shauld be emphasized
that tha data on energy cansumptie is nat the autcamea of any survey

Im 2010, a zignificant improvement of data quality is expecied, a5 it will derve from compraheisive su veys
planned to be undertaken in all consumption sectors. The MEDMex MEM) is implementing 8 wery good
project in this arza for covering data gaps in energy stafistics, especially for the consumplion side. This
survey will result in sustainable, crediale and more complele dafa on energy eficiency improvements in gll
enangy sectars.

Takle 2; Gross electricity supply, 20053 = 2003 (kioe)

Enargy typa by year 2003 | 2004 2005 2006 2007 2008

Elactrieity 3121 | 36008 | 38327 | 381.27 | 41570 | 42925
District heating 000 | 1131 | 1405 | 144R9 | 1034 | 14565

Figure 2: Gross electricity supply, 2003 - 2008 {kioe)
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A5 geen in Tabla 2 and Figure 2, tha amount of sveilablz eleciricity supply (generation and import: has
increased from 3124 kioe in 2003 o 429.79 ktoe in 2008,
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FIRST KO30YD MID-TERM ENERGY EFFICIENCY ACTION PLAN (2010-2012)

i, Final and primary energy consumption for the pericd 2003-2008

Energy sources are corsumed in differan! economic seclors such as householcs, Senvizes In putll: and
private baildings, industry, fransport and agriculture. The relatonship between the sconomic davelopmznt of
& country and s enengy demand |2 considered a key issue and may b2 representad by 2 closad cyc e, This
cycle Involves many economic, social and echnalogical analyses. To define cleardy their reletionships, many
gtudies gre required on different economic &nd social developmen: sectors. Thasa will provide e Dasis for
an undestanding of the challenges facing he anefgy seclor in Kosovo and the of comimiiment That is
resded to ensure supply of enermy scurcas at ihe lowast cosl, to gJlarantes sutficlent energy supply 1o meat
consumer demand, and o create te conditlons reqguired for sustainable economic development, Curiartly,
energy intensity in Kosovo s at a relatively high level. Kosovo's total primary energy supply perunt of GDP,
In 2008 |15 estmated at 420 toe per million L3S0 (PPP}, compared o the EV 15 couniry avarage aof 177 4
eimillion USD In 2095, That means macroeconomie production, generally represented by the Gross
Domestic Product (S0P, Fas been extremely Iow. Beasons for this are related to the Iow levz| of indasirizl
cevelopment of Kosove, the use of old tzchnologies compared to other Gentral and Eastzm Eunopsan
countnes and big share of 2nercy consumptizn being accounted for by the household sector, 10 e
following section the consumeption by energy of each sector will be discussed.

The experience of European Countries shows tha following trends n total anergy intansity for the pedod
T9E5-2005:

= EU=¢; annual average charge -1,3 9%

= EU-15 annual average charge -1,0 %
Only g very smal number ¢f tha 30 European ccuntries coversd by Eurcpean Emvirorment Agancy reszanch
did not schieve annual decreases (4 increases were recorded, in taly, Austria, Forugal and Morwap end
ane country, leeland, was unchanged), However, none of those countries Fas exparience of & war aithin
their territaries for mors than 50 years.,

L2  Final energy consumption for household sector, 2003-2008

Energy zonsumoiion in the househokd sector B divided inbe tive disticet parts, each with ciberent
cheracteristics: space heating, air condit ening, hol walker a7d caoking, lighting and other electine appliz nces.
ke rasidential sector accupies firs! place i1 e consdr ptian ot anergy rascUrces i Kosowo, accounti g for
S2.35%. As 3 congequence, £ 1z important o know aoout the potental for energy savngs n elecrcity,
bicmass, of procucts (including LF3) and coal for each semwvice. Since 2000, the energy supply and denand
for space heating, cocking and hot water (using masty fuel woods) have remained more or 255 in ba anca.
After 2000, there was a massive dacling in the supply of fusl woods from forest areas [o residential zonas.
This rzsulted in a massive (and mastly iPegal) culting-down of fue! woods and overdoadiry of elecinoly
agLipment (sub-stations, ransmission and distibution nes). |able 2 and Fgure 3 show the housenold
SNERDY CINSUMpLIon Tor the parod Z003-2008.

Table 3: Energy consumption in household sector {(in Ktog)

Energy EOUrces 2003 | 2004 2005 | Z00E 2007 | 2N
Coal (lignite) 45| 22| 38| 36| 22] CE:
Oilby prodasts 354 | 301 | 3f4| 307 | 250  34E
Biomass 108.2 | 108.2 | 108.2| 108.2 | 1082 1082
Electricily 178.5 | 188.2 | 208.3 | 211.1| 1988 | 2104
| Solar enargy 005 | 05| 006 00E| 003 1.08
District heating 41| 47| €0 B3| 51 6
Total 230.5 | 3334 | 3588 3639 | 3394  38AL

Figure 3: Energy consumption in household sectar {in ktoe and %)
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Electrizity has bean the bipgest contributor to the househald sectar and this one of the mais raasan: why
Kozows is suffering fram the security of supply point of view.

L2  Final energy consumption for public and private services sector 2003-2003

The Service Sector is divided in two branches: Public Service and Private Senvics. The Fubliz Service
Sector has a tradilicnal experience of heat demand, based mamb on old technalegy, instzllations: and
croanization, but in soms cases new schemsas have been infreduced. The dala on the quartily of aergy
demandead for each service and the confribution of sach enargy commodity is based on different sunveys
carnad out ay Misntry rasponsible for enargy MED{ex MEM). It should b2 underined that space heafing. hot
waler and lighting for all sub-sectors aregeneraly proviced at a low quality. due tc old energy infrastr cture
in the: public serdce institutions and the lack of an adeguate budget for maintenance of energy sys:EmMs,
Table 4 and Figure 4 show the public and private services energy consumpticn dala for the peroc 2003

2008.

Table 4: Energy consumption in public and private services sactor {in ktoe)

Figure 4. Energy consumption [n public and private services sector (in kioe and %)

Energy sources 2003 | 2004 3005 | 2004 2007 | 2008
Cooal = 6.2 2.8 5.2 4.5 4.3 | 1.5
il by-producis 40.5 344 4318 45,4 a6 8| 412
Biomaas 541 541 541 41 4.1 G.4.8
Clestr ity 342 361 350 | 405 282 300
Solar en=rgy 0.0z 0.0 (03 0,04 00104 0 a5
Healing produced 2.7 3.1 4.0 4.2 24 3.8
Total 137.7 1307 | 1461 | 1488 | 1301 1343

2003 200d IC005 £330 1007 ZOCE

L003 2034 2005 3038 2007
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Rinmass &nd ail hy-products sre the biggest contributors ia public and private services anergy consumyticn.
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e  Final enargy consumption tor industry sector tha pariod 2003-2008

In the analysis of the updated document on Energy Strategy, the Industry Sector 12 divided 7o the foll wirg
sUb-sectars: Metalurgy, Chemica, Building  Matenals Kining, Food'Beverage!lokacco,
Texile/LeatheYShows, Wood/FaperPrintng, Mechanical and cthers. The analysis of economic
oevelopment during tne period 2003-200& shows small improvements in the cantributicn of the Industry
Sector to national development. In other words, general industrial producsion in terms of absolute va ue of
GOP, confributes less now than it did before 1988, Energy sources in indusirial seciors are consurmed for
maotive power, process heating at low and higher temperatures, as well as for diterent technaologies (e.3 the
elecirolysis process). Table § and Figure 5 show the public and privale semvicas energy consumption for ke
perod 2003-2008.

Table 5: Energy consumption in industrial sector (in ktoa)

Energy sourcas 2003 2004 2005 2006 2007 Z2CH
Coal [lignite] 23.1 1.8 193 17.8 108 109
“Diesal 1316 | 116| 1426| 1476 1298 1347
Biomass 325 | 325| 425 2.5 433 4400
Elactricity 293 | 309|334 347 850 1004
Total 2165 | 186.2| 2279| 2325| 2899 2890

As shown in the above table, the main energy scurces which contribule to covering energy demand intag
industry sector are cil by-products, followed by electricity.

Figure 5 Energy consumpiion in industrial sector (in ktoe and %)
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L3 Final energy consumption for transport sector 2003-2008

The transport sector in Kosova stared to develop with fast growth rale after the 1860s, when, in edditon ta
the quantitztive increase of raad transport means, the infrastrecture and transparting capacitisze af the oad
and rallway systams were devaloped, establishing a regional transpart structura. 1he Iransporl Saclor has
an imporant rale in the consumpticn of energy resources. | he evident increase in the number of rar 2port
modes ater 2000, especial vy N road transport, was accompanied by an increase of ranspart activity a1 &n
evident increase in fugl consumpiion, mairly diesel and gasoling, The sactar is divided in two sub-sezors:
trarsport of traight and transaort of passengers. Table 6 and Figura 6 show tha transport sector atargy
corsumptian for the pariod 2003-2008.

Table 6: Energy consumpltion in transport sector (in ktos)

Transport secter 2003 2004 | 2005] 2008 | 2007 | 2008
Oil products 0733 | 2324 | 2063 | 3065 | 2695 278.2
Total 373.3 | 2324 | 296.3 | 306.5| 2695 278.2




FIRST KOS0VO MID-TERM ENERGY EFFICIENCY ACTION PLAN {2010-2013)

Figurs B: Energy consumption in transport sector {in kioe and %}
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FAs stated abowve. tha main energy contribuiors in this sectar are dissel and gasoline.

L& Final energy consumption in agriculture sector 2003-2008
Kosovo has been for many years a country where agriculiure has dominated - it still remains at alboy 405
of fatal GOP. Cnergy in this sector is consumead on the cultivation of plants, livestock and forestry and,
paricularly in rural areas, ggnculture continuss to provide the main option for economic and social
develcpment, In Figuse 7 and Table 7 the esnergy consumption for the agrculture sectar is shown Tlhe

dowvelcpment of the agriculture sector is condiionsd by many factors, where the most imaortan: include

= [arms are of minimal sizes and fragmented,

» Problems exist conceming the owaership of arable land,

= Wery high prces of Inputs and a disarganised and ireffective production ard distribution systen for

ag-icultural procucts,
Lack er insufficiency of agriculiure credit.
Lack or nsufliciency of agrculiure machanics.

Takle ¥: Energy consumplion in agriculture sactor (in kkce and %)

Figure 7: Energy consumption in agriculture sector {in ktoe and %)
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FIRST KOS0VD MID-TERM ENERGY EFFICIENCY ACTION PLAN (2010-201%)

As described abhove, the main enargy sounzs in this sector are oil products,

.Y Final enargy consumptlion from all sector 2003-2003

AR analysis of Figure 5 and | able 5 shows that the erengy demand for 2ach sector has increased. mom
10123 kioe in 2003 10 11200 xtoe in 2005 Az the figures show, the main consumer is the hows zhald
sactor, followesd by the indusiry and trarspor sector, The analysis of the supply of enengy SOUNZes 310Ws
thet the main contributions come frem electricity, oil praducts, nigmass (fuel woods) and LPG.

Table 8: Energy consumption in all sectors (kboe) In the period 2003-2008

sector’s ensrgy consumption 2003 2004 2005 2005 2007 2003

Household zector 3308 3334 | 3598| 3688 3394 368.0 |
Senvicss sechor 137.7 130.7 | 1461 1488 1301 154.3 |
Industry sector 216.5 186.2 | 2278| 2325 689 289 |
Transpori sachor 2733 2324 | 20B63| 3065 | 2695 A7E.2

Agriculture sector 54.0 479 55T 565 49,1 50.9 |
Total S 1012.3 030.6 | 1085.8 | 1113.2 1057.0 1120.0 |

Figura 8; Enargy consumption in all sectors (in kioe and ")
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Chapter IV. Indicative Targets for Energy Saving for the Long-Term

IV.1. GENERAL ENERGY SAVING TARGET IN KOSOVO

V.2 Determination of general indicative EE target
The moat important iaaves for the future economic development of Kozovo and its energy saclar ore to
incroase enargy security whilat at the zame fime maintaining a relatively low level of erergy intensity «hich
would induce an afficient and compeiitive economy in an increaaingly cpen international maret, The rapqd
dovelopmoent of cnergy officicncy shall ba tha key element for achieving long-tem, auatainable develop meant

of the stabs,

(2010-18) and Mid-Term (2010-12) Periods

Analysis akowa that <oacvo's energy intensity is one of the highest in the region, afler Culgariz. As a
conscquence, the domesdic enargy sactor is facing two important challengea: {i) maintaining current de nard
ot overags levelz, end {ii) incrzasing the crorgy consumption per capita. Cne possible 'averace’ scensric of
the Gross Domeste Produciion (G0P) growth rete for the period 2009-2018 {everage an~ual grovidh at
3.1%) has boen teken as providing a realistic basis for planning Kosovo's coconomic developmen: end
forccasting the energy demand. Table O presents a long-term forccast of cnercy demand in el scziors,
basod or the decument: Update of the Strategy of Encrgy (final draft March 2003)

Takble 9. Forecast of encrgy demand lor all seclors (kioe) (2005-2018)

Sccior 2006 | MWE | 20T | 2008 | 20048 | G0 | 2044 | 2042 | 2043 ] 2044 | 2045 | Epi6 | 2017 | ZE
Hovse- |
hodd il i) A3 g at 41 aar bt 06 | 421 430 s 0 I
Sorvicas 1496 e 133 134 122 138 [ 14p | 41 143 | 145 | 147 119 151 198
Indastry 224 a3 fereSi| it gt 10 264 183 #01 471 433 415 AT 51
Trans-

| ot gt} v M iTE 287 FHE 30E s 325 SE-E_- 3!1-_? E:EE 3 40
Agri-
sullure -] a7 43 &1 53 L =153 E=H] 7 =5 =1 75 Tk il
Tortal 10EE fi13% (5T 1430 1454 1444 1254 1205 1337 3% 1414 4458 1581 18 o

Eazed an calculations conducted in aciordance with EC Directive 2008/ 32'EC Annos
pariod 2003 — 2007, final consumption average is 1033.78 koe. Average consumption of Jir ransgart is

18.7 koe .

, referring La the

Refering average for the determinatior of energy saving fargets, as per Article 4.1 of the Directice s

1039.78 - 18.7 = 1021.08 Ktoe ~

Bazed on the experience of many developed countries,; Figures 9 ard 10 prasan total anergy demarid (&)
without energy savings 2nd (b) with energy savings basad <n the above mentioned targats. Snalysis ol lha
figures shows that energy savings in the first years are iower (since this will SeEnve as a preparatory §hase
but the targat of 3% is reached in the pesiod 2010-2012) and n the upcoming years energy savings shall te

increasad reaching the abjective of 9%

" Anresx 2 reprossnts tha datstasa, ecconding to the EUROSTAT jomat for energy balance for all yeare i1 review.
N Kossvn Ters i no Emssion “rading Direclive reated consurptian

1%




FIRST KOS0Y0 MID-TERM ENERCGY EFFICIENCY ACTION PLAN {2010-2012)

Flgure 9: Shart and Long Term Target of EE in % Figura 14: Towl Energy Demand, Energy Saving s and
Short and Long Term Target in %
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kosovs has appraved the indicative targel of 935 of 1021 08 kfoe to be achieved al the end of the penod
[E014 - 2018). amounting to 81.84 kine energy seved, or else a quantity of 92 ktoe acquired. Therefor, the
amount aof energy that Kosove aims to save by the end of 2018 is 91,59 kioe

The fellowing table represents the contibution (%) of different sectors to the aversll energy consunipfion
beftwaen 2010-2018. in accerdance with the decument: Forecast of Energy Demand for the sericd 208 —
2018,

Table 10: Forecast of energy shares contribution for all sectors {%) {2009-2018)

Sactors 2008 2Ma | 2011 iz 2013 204 Z5 213 2077 2013
Hesehold 5EE | 320 | 308% | D06% | 20a% | 300% | 208% | 8% Zawn e
Services Zo% | M %[ 2% | 109% | 107% | 105% | 10.4% | twEw cow 9.
Iduagtig plrl i 26 5% 28.0% 2B ER a0 0 e A0.E%, 2.0 b e 31.55%. I
Trarapon Enlde | Zagth |  2ad% | 245% | 2a4% | 2l 2460 | Seew | 2.TH | 2485
Ay bura 4 i% 4. 7 4 % 4 55 4 5% 4 B 4 T AT | AT 805
Toal 1006 " hu TULYS 1LY TLIL UL TED% 120 | 10 00%: |

Table 10 presents the participation of aach sector in averal anergy consumptior, sxpressed in percentages.
Based on analyses conducted during the drafting of the Forecast of Energy Demand 2005-2018, it is clear
thal w= will proczed further towards the consolidation of the systerm. During this peried, it is foreses that
aprsumption in the industry sector will gradually increase, leading ta higher anergy consumptan at th 2 end
£l 2018. This situation will ke a result of the reconsiruction and developreant of industry that wil cceur ¢ urirg
the precedng years, On the other hand, the percentage paricipation of all other sectors in eiergy
consumption will ke reduced in relative terms. This includes the household sector. whose sharz will
decrease from 33.34% in 2009 to 29.2% in 2016,
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The share of of different seclors in the overal [avarage tar the period 2003-2007) energy consumpion of
Kosowo, in companson wih the shares of diferart sectors in the overal spergy consumption of the
Europzan Union, is presented in the following Table 11:

Table 11: Shares contribution of all sectors (%)

Country . Kosowa Averann of FLI States
Sectors Shares in % Shares in %
Households 33.34 26,25
Zenvices 13.34 12,47
Industry 2235 ATTT
Transpot 268 52 30,81
| Agricultu re 5.06 2,94 1

Based on the requirements of Artiele 4 (2} of Directive 2006/32/EC the Intermediale Incicative Targat for
Energy Saving for the period 2010-2012 was datermined, basad on the General Indicative Tanget for Enangy
Saving at the end of 2013,

The Intermediate Irdicatve Target for Energy Saving adopted is 3% of the average corsumpfian durir g the
fue-year period refarad te, without taking inte considerafion sir fransport consumption. The ntermediae
Energy Saving Targel was deteimined based on an analysis conducted by the Working Group on Drafting
the Koscwo Energy Efficiency Pan, lead by the Energy Eficiency and Renewsable Energy Resource: and
Erviranment Division, To suppert this group, an inter-nstitutional group was established, #ncompessirg
represenialion from diffierent insttulions, energy entities, muonicipalities and donors, with fhe am of
eetarmining realistic indicative targets and providing supoort for their manitoring and implemeancation

In determining the national EE related targets for the intenmediate period 2010 — 2012, the fallawing facis
ware taken info consideration;

Lack of & Law on Enargy Efficiency

Lack of a National Agency on Energy Efficiency and Reginal Enerngy Offices

Lack of a Fund far Enargy Efficiency

Lack of a labeling systern far Enargy in Buildings

Lack of suitable legal procedures for EE procurament

Lack of companies that provide EE related energy services

Dalayed infroduction of Labeling of Household Electric Appliances [to be adopted it near
fiitu ra)
i Lack of complete data for accurate survey on the state of sectors, in regard tn EE
& Lack of a decision that would force public sector consumers fa underake EEl measuras,

TLGROEN e b o

Furhaer, the fo lowing facts wers igken into consideration, to faciltate the process of KEEP imp ementaian:

1. Raising the level of general professional knowledge and capacities on EE within MEID [(ax
M=M), with the support of Evropean Commisson, through EU, and other denars, such as
UsAID, E3RD, etz

2. The ongang process for pramoting solar energy ufilization in four hosaital clinics \n KCUC | and
al tha studants' center, s a result of a project funded by the Kosove Badget (2009 and 20° 0):

3. The Eumopean Cormmissior has aleceted a bedgst of 1.2 million euro for the project 1o
implement EEl measures in 5 public eonsumear facilities (4 schools and one hospital} The
praject implementation wil be finglizad In the second half of 2071;

4. From the EE policy perspeciive, the Government of the Eepublic of Kasowo has incress 2d is
senzitivity to the imporance of EE, a fact witressed by the budge: of 350 thausand eur: that
has boen allocated for @ public awareness campaign with the aim of promoting EE. with KA5H,
for the period between 2010 - 2012;

. In 2010, the nstitutional framewark for the implamentalien of adopted legisation wil be
campleted fo a great extent.
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& Launching of an EE development program by KW through two of the most important Banks
(FroCredit and REKL), reaching the value of 10 millicn euro, trom which many =E proests in
thz hovsehald and SME sector arg in the process of benefiting,

7 During 2010, a comprehensive survey has been conductad. 10 assess enengy consumplian by
sectors. The survay Tor the first time also ertailec an EE segment and the questiannaires 17 in
thz fneal stage of processing;

&  During 2010, the first 50 2nergy audltors are In the final steges of recaiving cartifcation, hased
on the EU Programme (anc furthermore. 1.4 has promised 1o fund capacity rasing tor MED
and the private sector in energy auditing);

8 Thera iz cngoing nterestin the energy audiing business.

For the reasans mentioned atove, Kosovo has adopled a taniative approach 1o estabishiing an intermediate
indicalive target fo- energy saving in its “rst Matonal Acticn Plan on Energy Efficiency (2010 — :C12),
amountirg o 2% of 1021.08 Kioa. The target quantty of 3% of the overall amaount for -he period (20740-2012)
Is 30.E3 Kioe.

Approved Intermediate Indicative Target: 31 Ktos

The naticnal indicalive target must be allccated between the sectors of fimal energy demand, so Dul e
oifectivencss of the proposad measures can ke monitorsd at & mors dissgaregatad level Furlher nuee,
different authorties and organisafions have jursdiclion to inplement erengy efficiznoy improvemsants o
different secto-s.

The sector allocation of the naticna target iz primarily based on the follewing:
- the proportion of individual zectora within the fina engrgy consumptan,
= the potzniial for efficiency improvenraenis,

- ceconomic efficiency concept of different energy efficiency measures for different sestors (5000t is
much bottor to promote tha moat effective mesauwres] and

- the necessary level of palicy and legal interventionsz in the sectors.

Az demonsiraled, the housshelds and trenspert sectors have the largast ehare of final energy consum sfizn.
Howrawer, the allocation B not made salaly o the basis of thess percentages, but also bsssd on astinates
af impac: of the proposed EE measures, The summarised targatl levals within sach seclor are provicad in
the table below. Tha distribution of this intermediate energy saving targel. by sector was detemmined as it s
presantsd in Tabla 12.

Takle 12: Intermediate energy saving largst by sector

Indicative Energy Saving Target: 31 kios

Peoriod t2010-201.2)

Sector % ktos | GWh
Housaold 40 128 144

Services K] 5.6 | 108

Industny 25 B . a0

Transpor 45 1.2 52

Agricutture 05 0.15 | 5.8

A5 mey 22 seen in Tabe 12, curng the mid-term penioc, the household zector shall be the secta- tat
delivers the largest energy sevings. That is why this sector iz characterized with numerous EEl measures
and those measures, which are going o 22 described below in more detal are the lowes: cost aptions
compared with all other measurss. The determination of an intermediate target set at 40% oF the cserall
target for the househald sector darives alsa from the fac: that to dase a range of actions were underiak 2n ky
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MEL and external donars m 1hie regard. Also the howesehold seclor n Kosovo resresents s mast s1adied
SECIOr, Whens energy saving possibihies have been most clearty dentmied.

The senices sector includes a wide spectrum of consumers of all forms, 2nergy formes and types. [hig
secor inzludes: healtn, education, publc servizes, cultural activiies, sports, stc. The public sector also
includes private service providers in different spheres (tourism, hotelier senvices, orivate spors
undertakings, health care, educstion end cultural activities, stc). Albel the realistc participstion of his sectar
anourts 10 13.34% of general energy consumplion, the adopied intermediate saving farget for the thres
vear periad is 30% of the overall farget, because of the foresesn obligatory administrative EEl meas ures,
such as apolication of Directive 2002M8°/EC on the enargy perfiormance of buildings, Similarly, ablicatory
measures for energy auvditing and energy saving in gavernmental buildings are faresssn. To dats. initial
works have beer parfarmed in gromcting turther utilization ol sola- energy ir cortain hospitals and stident
dormitones.

Industry, transport ard agricJiure &5 separste enengy consumplicn sectors will tentatively manae o
achieve an energy saving of 30% of the averdl irerrediatz tamget, Although an overall oueview of the
Bnergy consumplion situation in thesa sectors shows that thera is a lat ot soace tar irrproved Enargy seving,
the tirst three-yvear paniod doas not envisage measures that could be deerred too amoitious, s noe the lhiee
seclors have not yet been treated from the energy efficiency aspect. [hese three sectors are consideiad o
b2 more open to public promotional campaigns of awareness raising characters rather than o cororee
obligatory measures. Considerable tme ig nesdad for these sectors o establish the necessary INstrurients
and mechanisms, in order for them to directly hawve an mpact on ECI. Figures 11 and 12 summanss the
relative anc absolute energy savings required for eack economic seclor N order t© reach he abjEcives
cefined in the above mertioned sections.

Figure 11: Relative Gumulstlve EE Sawings In % for Flgure 12 Total Energy Demand after EE meaiures
sach sacior are implemented in each sector amd absoluta EE
savings for each sector (ktog)
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Chapter V. Energy Efficiency Improvament (EE|) Measuraes

V.1. Heusehold Sector

Az may be noted in Figure 3, between 2003-2008 the household sector accounted for a significantly high
parcantaga of avarall enargy consumptian. With the objective of reducing the 2nargy consumprion acce rding
to targetz defined abowvs, the follewing guantiative and qualitative measures needed to be taken into
conzideration for the following vears:

Complex hermo-renovation including: use of automatic control of Festing systems and thamal
insulation of buidings that shall contribute to reducticns in the ene-gy demand for space heating.
Fenetration of LPG that shall contributa to reducing the quantity of eleciricity used for cooking end «pace
heating, and substitulion of fual wood consumplion.

Promaotion of efficizn! cogeneration of beat end power (including heating-socling syslams) espacslly by
finalization of the CHP concept “or Prishting supplizd with heat fram Kosova B Plant;

Promation of central and district heating schemes that will cortihule to the proviginn of space he sting
and hot water, espacially in new biacks of multi-store dwelings.

Promotion of new efficient hoilers

Panolration of solar panels for hot water preparation thet will reduce the guantity as well peak dems nd of
elactricity used for this purposa,

Usze of efficient househeld equipment (washing machines, ovens, alr-conditonars, bulbs o) that shall
reduce he quartity of electricity used by eleciric appliarces in households.,

Thege efficiznsy neasures and ther results ars discussed in datsil baiow.

Figures 13 and 14 show the relative and absolule housshold sector snergy ssvinge required ir arcer io
reach the objectives defined ir the above mertioned sections.

Figure 13: Shart and Long-Tarm Target of EE for Figurs 14: Total Energy Demand after EE mea:ures
household sector in % are implemented in housshold sector and absolute EE
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Megsures foreseen to be undertaker between 20192012 ars considerad to provide an immediate :fact,
espacially a5 regards heating enercy saving, being that heating iz curently mostly conducted thraugh
elactrica ly powered appliances - altnough theas measures wil have ar effect in saving in fuel as well,
mainly biamasz and lignite. However, takng into account the necessary scale of investmert: and

cansdenne expenanca in this feld ol ather countnes, it waill not be possibla jo resliss al of them over 5o
shart & time framre.
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KOS0OVD ENERGY EFFICIENCY PLAN

Chapter V1. Services Sector

The services sector includes government buildings (local and central), education, health cultural, sports
servicing [public and private), tourst, and caterng faciliies, teding enterprises service pooviders, ato. A
was mentioned in the abowe analysis, this sector comorlses arcund 133 of Kosovos fota energ:
consurmphion.

The forecast of possibilities for impraving energy affciency is 20% of fotal savings for the period 2010-2012
These assessments have been made taking into consideration the fact that in 2010 the plans are ti bagil
with the impiementation of the secondary legizlation for energy auditing (Administrative Instraction) whicl
requres public fzcilties o underake energy auditing and to undertake messures for anergy 22ving i
accordance with auditors’ recommendations. The public senvice sactor also ircludes instaliztion of pilot EE
fazilisies, whizh shall undertake efficiency measures that impast EEL

Snca i is a clear requirement of Directive 2006/32/EC that the public servicse sectar shauld take on a
important leading role, providing first examples for all other sectors to follow, |t has been estimaled that the
public servicas secter has a significant potental for energy savings in the futura in Kasavo, tis imaprian
that particular attantion is given ta the reduction of electricity and fuel demand. Changes nave besn mada in
tha reduction of energy intensities and in the suppy struclure of =nergy resources, for aach zsrvice
Cffzrent measures are foreseen, such as enforcement of eleciricity payments, an increase in elctricit:
prices based on the cost of service (the wholz cost chain must be cavered, including mining, gen«aticn
impoet, ransmission, distibution and retail steps), imalementation of energy building cedes in pukliz and
private building stack, application of fisca incentives for investing in enargy renewable rescurces and othe
gfficiznt resources, awareess sampaigns, i,

The mestimportant measures are as follows:

o Enforcement of electricity payment rom all sub-categories of private and public tervices buildings

= A sirong penatration af keating oil for meeting space heating and waler heating erergy camand nstead
of electricity and this will bring support for power system and energy savings 28 primany enargy e urces;
A strong nenefration of LPG for gpace heating and cooking in small public anc private service buil fings:
An imprevement of thermal insulation in existing public and private buailding stocks of the saervice sertn:
and rigerous application of ihe Naw Energy Building Code (named in Kosove — Adrinistiztive |nsinection
regarding Regulation on Tharma Laszes in Buildings) for new senvine sector biildings;

+ An axtension in the use of =alar panela for preparatior of hot water in public snd commerzial bulcings ir
the sarvice sactar;

e [ntroduction of CHP scheme from Kosows B o cever much arger arees of Prishiinag and for this project ¢
teasiblity sturdy has heen financed by KR Bank, which might also finance this investraent.

= A gradual introduction of small-ecale combined heat and power plants {(S8CHP disssl) and zantra
heating schemes for large and emall consumers (hospiials, boarding-schools, hotels. elc ), part cularl
thronigh sukatitution of existng conventional systems;

¢ Implemantation of Energy Audits in public snd private sarvice sscior buildings (hoeptale, boarding
schoolz, hotels, etc.) and big commearcial and hotal canters;

= An efficieney incrcasc in public and orivale service aector buildirgs through various other measurzs
gJch as increased use of fluorescent lighfing, introduciion of intelligent electonic echnigues, uss o
modern electric appliancas with improved costs, in pumps refrigerators ele, for dilferenl sevice seclo
ConsUMe s,

Table 18: Energy consumplion by the Services Sector ir 2003-2008, expressed in ktoe.

Services Sector 2003 | 2004 2005 2006 2007 2008
Participation n consumpricn 137.69 131 143 1449 130.1 143.3
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KOSOWO ENERGY EFFICIENCY PLAN

Table 16: Types of energy sources znd their participation in the energy consumption of the
Senvices Sector, during 2003-2008

Farticipation of Ernargy sources in Sarvices

Sector ktoe 2003 2004 2005 2008 2007 | TOOE
Coal 5.17 250 5.16 4.76 452 4G
il products 4044 3443 43.54 45,40 3063 4L
EBiomass g4.08 64.08 &4.08 54.08 £4.08 g.4an
Elacticiy 3£ 23 SE.0% 36,99 40.40 2504 3 L00
Zolar erargy .02 C.(K) 003 .04 o4 1S
Diistrict heeting [ CER S.87|  4.17 3¢1|  ya]
Totsl 13788 | 13086 | 14642 | 14893 | 13042 | 13-hi0

In Figures 15 and 16 the relative and absolute energy savngs neweded lor the service 3ecios to reach th:
objectives defined in lhe sbove mantioned seclions, are summarlzed.

Figure 15: Bhort and Long Term Target of EE for Flgure 16: Tolal Energy Dermand after EE measued wi

sarvice sector in % he implamented in service sector amd absoline EL
savings in (kioe)
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KOSOVO ENERGY EFFICIENCY PLAN

Chapter VIl. Industrial Sector

The Industial Seclor is an important secter for energy consumption, cespite the fact that its develboment
has been hampsred by numerous difficulties and slow progress. In the absence of an inte-instih fonal
implemanting mechanism for energy efficiency, it is extremely difficull o give an accurate descripfion of the
existing situation ©f this seclor or of the availability of data required to maasure the potential impazt of
energy efficiency iritiatives. As a result, there was no awareress cempaign far this sectar and no pos ibility
of implementing projects, 8s envisaged by the KEERERP 2007-2009, to describe the sectar and forecast its
enargy demand, nar for the implementation of demonsiraticn projects in industry. Thasa activites il be
realized withir the 15t period of this Action Plan during 201 3-2012.

The energy consumption level in the industrial secior durng the period 2003 2008 has been subjzct to
fluctuations. In the laet two yeare, howeawvar, there was a8 reazsonabls incresses (285.86 kice in 2007 and
289.01 ktow in 2008}, If one could sey that tha consumption lavel reflects the indusirial growh lowvel, it can
e be assumed that this scctor 15 faemg a dovelopment trend, and will consume morme enargy. Fraon tRis
perspective, EED necds o follow this developmant rend.

Energy consumplion forecasts for 2710 20128 show an increase of energy consumplion in the ind ssiial
cector, by almest ana hundred percen: compared fo 2008, In partcular, electrizity consumption wil ses
conzistant increasee of almost 300 kise per vear, 3e a resulf of the future develzpment of different ind Jstrizl
activites, including heavy industry and perhaps even mining. I 2006, fuel consurrption will again Le the
highast far the entire 2ector, perhaps as 3 resulf of the lack of electricity. Industrial enterprizes are forsed ta
epend on oil producte in order to compensate for the lack of electricity.

The Three Year Plan for Ensrgy Effisiency (2010-2012) shows hat the Industnal Soctor will be: the thir § bost
in terms of erengy soving of ol encrgy consumption, aflcr the houschold and sovices secior, with 26 %4
and B GWh annual energy saved,

With the Tranzport and Agrculiure esctors, it sime to schiswse 20% of anergy sawving in tha mid-teerm (2010-
2012}, & genaral look gt the stale of these three seciors can show that there plenty of reoem Fae Energy
Efficiancy. The first thres vears of the KEEF do nat include ambiticus EE measures because these three
sectors have nat been previously addressed in terms of energy efficiency. It is conzidered that ther= is a
greater need for undertak ng studies and promotional cempaigns in these sectors, rather than for more
concrete mandatory measures. More time is needed in arder o establieh the neceseary instrumenis and
mechanieme with a direct impact in EEL

Figuraz 17 and 18 eummarizs relative and sbscluta snergy savincs neaded for tha indusiny sector (o reach
the okjectivas dafined in the eeciions abova.
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KOSOVO ENERGY EFFICIENCY PLAN

Figure 17: Short and Long Term Target of EE for  Figure 1B: Total Enargy Damand after FE maasarad will
industry sector in % be implemented (n industry soctor and absolits EE
savings In (ktoa)
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Table 18 shows the measures for enargy efficiency impovement (EEI} in the Industrial Sectar.
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KOSOVO ENERGY EFFICIENCY PLAN

VIL1.%.: Demand-Side Management (CODE: Ki3)
Background and problem definition

Demand side managemeant consists of the sleps taken oy 3 uiilky to snsurs thet the demand for ensrgy dose no
eycesd ita capacity o fulfi s contracts. 1t nelices & manes of aneigy efficinnoy maasuras that anable - ta red ge ths
consumgption, shift loads in time, and keep the demand helaw the masimom sepply cssacity Demard sids
managemant alss leads to further gains in energy efficiency becauss the =rengy losses are higher in & Ensinss0n
ani distr buticn svstem that is avaroadend.

The masi impodant toc! o demand sida managament is the 267 of tanffe which are deegigned to provios the consurme:
with incenfives 1o medify his erergy Aemand o give 3 mome dasisable 'oad patlern which in tum erakles the overal
generztion, ranstisslon and cistibution syslem i0 cperate more efficently. The main elerrents af she tarifs that
encourage & better cemand curve are;

1. Reduczd rate for energy used at night or at kw damand periods,

2. Specific tari may give a sirong incentwve to the customers who are ablz to reduce or even inteTipt the
demand during somes periads,

3. Higer rate for 2nergy used at high demand or peak parods,

4. Maximum demand chaige (maxigraph change) b discoursge the consurme Tom insklling lkge loads Dat ang
anly uaed accasionally and create pasda nthe demand s,

. Charge for reastive powear to encourage the coneumer te Inetall power Factar sarredisn equinmeant.

The present tarft system alieady incluces seasonal snd daily differentiated tariffs. as well s demand and raectve
poweer charges, However, dug to frequet power cuts the customers pay very liftle atlentior to such measures at ihe
mamend This iz further associated with & very low collection rate. Meverhelegs, with the alanned nerease of payment
discipline and ecoromic recovery of industry, DEM measures will became increasingly importantin the futurs

To be effecive the user has to 28 aware of the cogl savings that he car achieve by Lakirg advantags of the o ailable
tariffs. He can then implement appropriate measures, sLch 83 réducing t1e demand In peak peniods, implerenting
locks to contngd povesr consumiing equipment, recrganisisg hils warking scheduk 1o take advanlage of Lhe lee LariTs
penads, seiting Jp lead management systocrms (LME) that automatically contrel the operation of main slecinc
cansumers, ehe.

The exising tarif systzm in Kosowo 15 causing & severs probiem for industnes ming 10 recover 10om a very 1o
wrecduclon level. IF & compary is ooliged ta run 82 3 high level of demanc for only a few hours or 3 few days & Tath o
halhl & zmal order then the Sl maxigragh chargs will be charged. which will make its overall unit cos; for el ctricity
orchibitivaly espensive (several bmes he normal sos6)

Fmere are several approaches 1o overconing this problem. Firslly, the factory ne=ds toc do evendhing in its cap acity to
“educs the peak demand, tor exampls, by schaeduling its slad-up and runting the preduction as a baich process =3 thai
w0t all tha equipmernt 18 needed at the same tme. Secondly, W ey be possble for KEK (e affer a Lol in whch the
maedmurm demand mcumed during an off-peak perod s not changed.  Soch A Lasl woold eoable ncesiss o s
sredicrent to praducs small produsion rens by oparatirg at right Allemativaly KEK may be able bty offer a eiff in
winch energl 1 cranged al a high sabe in liew of 3 mazigraph charge, Finally, anosther possibility is o give an inentive
0 consume’s whae are able to plan thelr woeking pregrammes ar ioosend 3 rensest o KEK for enamy use, whick woaid
zarmit KEK to Emit peak demanda

Another corcem for she indusiral szctor = that, after a power cut, factories may Biave a mazimum derand mods Figher
thar the “natural® maximum demand the demand that the ‘actory would have reachad if there had ~ot been power
cuty, winleh leads 1o an inzreass of theic invoice It does not sasm fair to punich custormarz for KEK. failures, and it
shauld be expectad that KFE hielps s cdisnts in redocsing the consequances of powser cufs, by the promoton 2 nd the
support of lasd management technnlodies and athar NS measires

A limil ol KER's pivgsasgd BilTs is that the charge for e maximum cemard is the same wnenswver the demani| tekes
plase, evenif itz In the middle of the night, & farif that would offer @ lewer charge if the maximum denand is ou of the
high pari::u:l weallo g'rb.re a3 stramges Incanive far limikng the demand |:|u1'ing the peak peoriad. For instancs, inve strncnt
auch as nold storage, that fechnically may be possible o agre feod industries or i centralized 2 cand Uaring & stams
and that allows shifting efectiic cemand Far refrigeration from the high oeriod to the low period. cannot be profitat le with
the presant tanff structure Visits fo factores showed thal managers are not sware about tha cost of reactive anengy
ard hiow 1o correct tha powar factor.

[



KOS0VD ENERGY EFFICIENCY PLAN

Tre abjectives of the project ara:

1. Increase load factor of SMEs and Ba Rdustrial enterprises
2. ERD tz develoo appropriale tariffs for indusirl o take into congideration Demand Side Managment
30 le Incrzgse pwarensss of indestial customers gbout the patential benefis of DEM measires,

The groject indudes 3 ma nactivili=s,
1. Zeneral stwudy on tanffza and their relevance on indusirizl consumers nesds and capscity. lealing &

recammandstions to the Energy Ragulator,

2 Deananstration project of 02N measures in industry,

3. Awareness campaign fargeticg indusiny.

The =iudy will be based an 8 survey on 2 sample of industrial customers. For each custamer, the invoice il be
aralysed in detai in order to quantify the different types of cosis, Gref visiis on sibe will permit the identification of ths
b2 af equiprment ard potential measures fo bensfit from the curment ‘arifs, and the defirtion of what type of tarif
weukd be mars apprapiate of would give more incentive for load management. & 05 of recommandallons sl s giver
to he tactary. Ten factores will b invited to benefit of this action. Typecal recommendahons are IKehy b ncude

= Muaitering snd cormecticn of involoes

= Coraction of poeer lactar

= Redudlion of the macimum demand by suitable manageavent of the agulpnient

« Reoduction of the cleetric consumption and rmasdmom derasdg

The damarstraticn project will be implemanted in an industry frore the survey semple. A financial eontribution nay be
askad from the company for covering the implementation costs, which gives saome flexibiffy for the design ang 112 size
of the demonstration procect, The project wil include power factor correction if it & aconomically justified on e
Salpcted sita. An inital study wil cover

1. Detalled analvsis of the inwices

2. Eleztneal conzumption and demans racard for 8 peed That is represaniative of the activity fhypizatly one week)

3. DOetslled siectrlz balance and reconsimictian of e kad cures and of the maximum demand

4. Dafiniton of the baseline cansumplion el was! (belre mplemnenlalion of the LS

b Reviow of all clectric equipment, impact on the maximum demand, “sasibility oF inter-upting o reduc rg the
dermard degpending cn tha (snff parioda,

. |dentifissiion al fn cnst rmesasores for raducing the maxirmum demard

The Ipac managemant system will then b= designed, pirechased and installed tonether wich appropsiate egu pment
softeare and electrc Werks, The resulis will then E2 monitored i ferms of Icad curve, zlectic Involces, oost
installation consumption and costs, companson with baselne, achusl ssvings. & casa study will then be produced

& leafed oh Demand Side Management will be prodeced tor dsinbubion o indusiries, oresendrg apoopriabe
iTarialion sand s,

= the different taniflz available for industry and fyvpical cases whers they apply.

= rfermation on the pewer fector end panelties in case of low power factar, as well as e saletions fod
noreasing It

= dypical measures for reducing the eleciric bil by a better uss of the tarilf slruciune

= the results of the semne stratinn peaject

Different channels for disserminating it to industry couls be used: KEK, for good ~elaticnship with it chents o WL or
assaciations of enterprises such as KREA (Kosovo Regionsl Erferprize Agency)

wekals k] delivesrabikes

1. Report of end-users behaviour and needs, leading inthe futurs to mare suitzile tanfs
2. Dermonstralion project implamented and evaluatec
3. Ivforrnation campsign implemaniad

nolicative angel

Apart fram possibly more efficiert aperaton of the gereratian fransmissinn and distribotion ol eledrizi v, this
f?;:mﬁ:EIvaE iz aimed more &2 redusing the 208is of slectricity padd for by consumrers, brough & eesng of the losd
r ;
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Imzlementing partnsrs

1. The Enzigy Reyulalor will S22 consulicd in fhe spprosch to the tanffs.

2. KEE will ke invited o participate in ths lariff assesement task, KEXK could al=o be a possibie glannel Tee e
dizzgemination of the ‘eaflet to indusiry,

3. MTl could orowvide support for contact with industries Far tha survey, Bnd could slee parbicizate n oche
digsemination propese ta ite adhasents

Plarning of main acfivites within the first 3 vear programme

Tariff Assessmreant: yaz- 1
Cernongtration Prajest: year 2.
Awarsness Campaign; year 1

Resaurces reguired
Preiact posls: 100,000 Eurg

T
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Chapter VIIl. Transportation Sector

ThaeTrenspartation Secior has ramate possibilites for Energy Efficiency Improvemant. Tha Md-Tarm FPanoc
of the Energy Efficiency Plan (2010-2012). envisages 4.5 % energy saving. 24.37% of ibe iotal =nerg,
consumption. Witk a deteriorated infrastructure and many other proalerns, the transportation sector qas neo
posshilties o rezlise any sigrificant potznial for energy saving in the mid-igrm. The amourt of neng,
saving will come as a result of @ public awarensss campaign, whish will influgnce the culuera af ratioral use
of vanicles, and the possibilisies of infroducing biofuels, to a modest axfent, which would have an imoaact i
enging efficiency, decreasing the burned ol products and lowering C02 emissicns. Tabla 18 show the
Erergy Consumplion in tha Transportation Saclor (Kiog), ag amounts of enerngy sources for tre peroc 2003
2004

Table 1%: Energy Consumption in the Transpertation Sector {ktoe), as amounts of energy, Z003-2006

Tramspartation Sackor 2003 | 2004 Z00S 2006 | 7007 | 20CE
Pelroeum products AT53 Pl 2063 30615 268,55 | 2FE2
Tedal 2733 2324 2963 S0E.45 26955 276 2

Wi the ohjective of reducing the energy consumption according to dafined targats, the followang mair
meseUures gra nsedad:

# Rnad rehahilisztion, which has already stared in 2 large soals;

+« Construction of new roads;

= Beter managemert of the transport esctor;

= Uzs of efficient vohiclcs with lower cnging power,

+  Increased average speed of ranaportation vehicles.

= |ncreassd share for public transport.

s Irnprosee nienl of railweay nfiastroclore in order (o uss mors rail ranspert. e,
Figuies 19 and 20 suinimarise the relalive and absalute energy savings required for the frarsport sector fc
rezdch i ebjsclives delined in he above sections.

Figure 12, 3hort and Long Term Target of EE for Figure 20. Total Energy Demand after EZ measu es arc
transport 3ector in 5% irmplementad in the transport sector and absal o EE
gavings in {ktoae)
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KDS0OW0 ENERGY EFFICIENCY PLAN

Chapter IX. Agriculture Sector

Fosova will continue to remain for many vears a counfry where agriculture domnases the S0P compared to 200 athe
econcmiz sesars, The specilc weight of agrculiura in the GDP remainz at abowt 40% . Energy is used for the
cuftivaton of plants and vestock and for loreslry and these sub-secfors comtinue to provids the main opporti Aty 1o
=iz and social deve opment, espacially In rural areas

The develapment afths agricultere scctor iz conditicned by many faciors, of whish the mast impoerant e
1. Famms of minimal sizes and fragmantsd,
2. Pramlemsz nonecerning Phe cwenecship of arahle lang,
3. Mery high prices of inpds and a disorganised and inefective production and distribufion syatem of agrizulura
production.
<. Lack arinsuffidency of agricuture credit,
. Lack ar insufficency of agricuture mechanics.

WItn the objective of reclcing enaergy consumplion i line with the energy saving tangats, the following gzantitet ve anc
cuatitalive measures ware taken inle corsideration and analyeed:

1. Fired, o reduction of 10% in oncogy inlonzifzz dus to betier management was foreseen, Thig will be achiewer
by restructuring the agrculture sactar. Such massurae will deuble profitz. iroreaze agriculure productinn and
on the ather hand, reduce the fuel spesific consumpiins

£, Intreduction of bizmase schemes and produsion of bogas from plants and agriculivre and amimal arming
vwasle 5 an effective way to meet the growing demand of the agriculiure secior,

3 The high patential for solar energy in <osovo makes it a preferred energy source, especially i salas oo lectors
that produce hat air for drying of varous agricubural sultsres zre usad.

4. Use of efiicient imigating schemes, which means that suparicial irigation with drils or floocing Wil Be
substiiuted by pressured irigation nihe tom of ran or drops, S oresesn 10 reduce arangy sensurpion fo
inigadion oy S0%.

In Figures 21 and 22 the rolative and absolute energy sevinga required for the agriculture sector to asrs we |he
ciojectvas defired in the soowe sections ara summarized

Flgure 13 Short- and Long-Term Target of EE Figure 20. Total Energy Demand after FF
for agriculture sector in % measures are implemented in the agriculture
sactor and absolule EE savings in (kxoe)
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KOSOVO ENERGY EFFICIENCY PLAN

Chapter X. Policy and Pregrammatic Measures for Implementation of
MEEAP of Kosovo

The updated Energy Sirategy review is based on the Kosows Govemment Programme and a number of Gove nimen!
decizions, the dooument of the madium-term energy sector polides and a varely of relevant studes and analyses
condutbed in recen: yoars. Special care has teen teken to ersure that thia Sratzge iz fully compliant @ th the
Eutapean Unlon aequis which are legally binding 1o Kasova n the context of its MEMBER  skip in the Znergy
Comnurily Trealy, The main objeclive ol e Sogy Shalegy ol Kosovo is fo achieve effective manager ient o
ax¥lEling anergy reacurcas and arcdectio al the envircnment. Thea &l‘.‘st&g',r fao, se=s an Enhan:ing :p:l;uril::,l cf =nErgy
eupply in accordance with Eurspean stancards, as well az on the diversiication of energy resoursss. This clrafogy
aims zls2 0 stimulate ralional wtilisstion of energy, promote energe eficiency, promote developmeant of remawable
Bnergy resources and intoducs rew techoologies that do no: cause ireparakle damane to the erwvironmert, trus
retpecdirg the application of mtemationally accepted enviranmenta stzndards

The Law an Energy, 200448, Article 10, provided the framessork for the implemeniation of energy efficiensy anc
reramab e energy policies ™ Kosova,  In particular, paragrapb (@) of Aricle 10 concemns the praparatios al an
implemantation programme to promode the efficient use of anergy and renewakble ensrgy resaurces. Ensrgy efliciency
arsd demand side managemaent measuras are crbcal for reducing the aigh rate of annual demand growth, wech =
larggly he cesull ol B use ol elecricly [oo heeting purgosz, The ministry resposnibhs for energy- BEDjes i mp Fas
prepared the Oreft Crergy CRiciency Law and this will give even greater importance for increasing snergy sffici:ncy ir
all the ecoromis eactors of Kosavo, The mala bariers ta intodusisg energy effizienoy to the building sinck of Hasowe
and the waye of mitigating them. are 33 fallcws:

i Mon-payment of energy by consumers = Wih relalive ease. a cansureer can awaid paving for 2l or part al
the district heating ar electics] energy that Fe consumes. |2 s ral worts investing o reduce the consumtion al
a cammaodity that can ke obtained “or free. This iz prabably the biggest impediment &t preseat to inves tments
ar rmagsuras o improve anergy efficiency in all sectors in genaral and ir the building stock in partcus. Over
e last thrae years the Sovernment of Fosowa Ras impreved the rate of collsction and i is in e final phazse ol
pri'-.-*aﬂzlng. tre distrioution sector. This shaukd increase the callesiiot raie VETY Juickly and hep i incraase the
innptementalive of EE mesasun s in buikding slogh,

b. Lack of information and awareneese from the consumear's gide - This iz a potential barner in every end-Lae
sactor, For example, a8 consurness may lack infemation on his pattem of energy consumption - how 1 canpanse
with his paérs, how it may e impraved - and an the financ al and atfer banefits o changing i1 He may lsa be
unanware af e echnclogies and finarcing schemeas that are avaliable, or of how he @nuse et svster
o purchase anergy more cheapy. Given these concitions. the MED:e: vew), supported by ECLO, has zarriec
aut an EE awareness campaign to premiote ZE and this wil help in mifigating this bar-ier.

v. Lack of mcentives to take sctions leading to energy efficiency - Lne very imporkant barrisr m ne r pubhc
saclor is lhat the nules do not allow a bospital, schocl or othes unit to benefi: drecty from znergy savine:. The
Crraft Crergy Cfliciz=ncy Loer will astablish the RegionalCommunal Crergy Cffice which will kelp in this
dirzetion,

. Lack of capital - There s frenuantly a santage of captal ard thess are oflen allemative uses for capial that
are mere cost-effective, Loans can 2e difficuit to obiain and when cotained, tigh interest rates have to ke paid.
KiwW has orovided sbout 20 Million Euro ;o ProCredit end Raiffaisen Barés in soft loans for EE and RES. The
EU Inf-astruziure Programme and KRN = etaning the second programme for increasing ensrgy efficicncy in
buildings far salacted municipsalitias fo inwes! in improving thair public building =2ock.

Lack of professional skills and Knowledge - Architects engineers, IMpastars and inglalers may el have the
necesserny iechnicel skills or knowiedge to take full edveniage of the apporunities for Eaving erengs Using moadem
misthaods. MED, supported by ESLO, has almost conpleted a project for tralning and carifying the frst 50 Z ergy
Swdilors, who arz gaing to help by disscmizating their knoewlzdge and implementing ino practice thase shils

= Lack of a strong legal and regulatory baze - There iz, at prezent, a fack of & zuikakle l=gal and reculstory
base for tha premotion of enargy efficiency and renewazle erargy applicstions or for alocating essoneibilile:
and compelencees for impraving the stuation. The ministry responsioe for energy MEDi: MERM) SUPEG T2d by
ECLC has preparsd the fingl Craft Leaw on EE, which should ke appraved by the middle of March 20411, It=
enforcamant will halp graatly in filing the existing gap in the legal and regulatory fields.

g2



KOSOVO ENERGY EFFICIENCY PLAN

Chapter XI. Monitoring indicators for 2010 - 2012

Th= last and very important 2epect of Ensrgy Efficizncy Acton Plan for Kasows is the montor ng prasess to Be wses
during is implementation. In order to hava 8 proper monitoring process, the folowing st of menfaring indictare 1z
proposed o azsess dll ensiyy ellicieasy rsasures adich haae Dean analysaed abowe, especially in the bouseheld anc
service =2l s, which ygelbe gueowel fur P0% ol The lelal paslenslial ensgy sving @rcels,

Th= firet ge: of indicatorz iz related to those EE measuree that have been nlrodaced for spase heatie g in buld ings o
the housshold and service sectora. Qusntifnrg savings in both tre above menticned sectors s very Imporiar: sircs
70% of tha targats are to be fulfilled by tham - far ather sactors mordaring indicators are necesaarily anly qua Aativa.
since EE dzta = almosl artirely missing iin the industry transpo and agriculture sectors).

The firzt monitoring Indicater is the number of hesseholds and the number of service sector uildings (see the table
belyed whee refurbishment measures to reach the above mentioned short=lermy energy savings will be intregusd. The
J-'-.'-"EFEQE' irit Zost of trie EE meaaure will o2 U.U48 Euradsin tor housenaid I:lIJH:‘III'I-'_..-"E. and 4.045 Eun’keh tar sendos
buildings and this is 8 wary important concluson 1o be kept in mind dunng the promotior of th & measure: L&, energy
sawing vuslis lower hee acluoal gleclriciy price.

| Wumber f buildings to be refurbished in arder to reach the mraets sot for cach yoar
Waar Household Sector Service Secor

2000 | 2011 012 | E00 ) 2011 | 202

Number of buildings needing refurbishment
_measures 1804 | 21897 36483 a2 457 617

Thz below formula pravides for the evaluaton of annual enesgy savings due o imoroverenis of the buaiding erwelops
and the neating system. The wunitary final energy savings are caloulated based on the differenca in the specitic heal
demand before and afer the refirbishenent measurs.

s S, NHH

[kWh! " of weeful Soor area - yeor]

II‘.|I|I'.I :rll.!rll
SHOIn =Spedilc heatlng demand belore the iImplementation of the refurbisamean: meaaure [ENwm2-y2ar]
SHOnew = Spacific heating demand after the implamentation of the refurkieamen: mesewre (KW wm2=eaar)

T T Energy effisiency of the healing sysberm befare (rity and afber [news she refurbishment measure

(seasenal) 15 the average emoancy af the stock of haat ng systems WIth &= 0,95 Tor dired? elecie Reating and © &8 for
[asail "ued Eoiler s, o7 ro naliorz) corress,ivn value is asvdilable, ¢ - I||I.|,-.-||r|il.|.|=|u,':|r cealicienl dependiong an aal aealic wases
operazicn of the healling syatent. With o= 0,5, if ne natlonal cormeztion valua le svallable. HDE = Heating dagae-o 2ys
[E*dayiyvaar

Tha savings ara axmrassed in KARM2 par year. The 'Eefora’ situation shall Be basad on the speciic buiding 0 raflecd
he erergy efficiency of the category of building {relative to buildng types, irstalled teckrologies ardior insuatio tvpes
arg sonstruction periods). The velues for the speciflic Feal damand shall be corectad using the relevam eating
degrez days. The totzl fina energy savings in ¥Wh per suilding and per vear wil calculzted by muliply ng the
measurad unitary annual =nsrgy =avings per m? by the total area of the refurbished buildirg's wseful floor arsa. Ths
batal ene-gy Savings achieved by the measure are calculatad by summing up the savings of each refukished bu idings.

The second monitering indicatorn will be number of Foussholds ans nuimier of sevies buikings (atle below, whers
will e Introdused refurblahment measures applied 1o building componenta Gealls, rool e reacs the sbhove mebonee
cncrgy savinga for the short term period. Average Unit Coat of thiz EE Messure will ke C.021 Eura/léd'h for hoo schels
buildings ard 0020 SureM for sarvica buildings,

Humber of bulldings needing refurbishment meas ures applied bo building cam ponents
{walls orand raof)
TEar Hausehold Secte SEnics Sectar
2090 | 20417 | 2012 | 200 | 2011 0 22
Humber of buildings needing refurbishment | [
measures appliad to building cemponents '
pwealls, roofl]. 1105 | 1485 | 2153 242 15 543
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KOSOVD ENERGY EFFICIENCY PLAN

Thez beldw Formeda dwhich shall be used alzo for third monitonng indicator) proeices o the svalialion al the anra
energy savings resulting from insukating messures of builzings' shell.

i (Lwaduet ™ Cvglee! ™ FIDN 340 hee X
LUFRES = e | AHET S m™ )l bweibedinnr < year]

Craadwe ™™ gnd Dvalee™ ™" = U-value befare (init and after the refurk shment (new) (AGm2TK] use the alues

TE

for thermal tranzmittance of the insulatior materals and the existing slfucture of e wall or roof,
a = carrection fAcdor depending on the cimatic zone of the building, with 2=1, i* no naticnal correctian value s oo alabla

b = Carmecton factor depend ng on the healing system efficiency and energy source. This comaction fetar is the
avarage efficiency of the stock of heating aystems. With b= 0,93 far direct elesric haeating and 0 G tor fossil Tus! boiles,
I noe nadicnal cormeclicn value is availabbe.

G o= Inl2imitlery cueiMicien] depersdivg on mene gonbinusus operalicn of the haating system. With o= G 81f no na cional
I-valug af e Laildsowg whiclh s relurbished or Aversss

I-value of exiating atock sverage of the year of sonatruction of e bulding sndergoing refurkisbrmeant,

The unifary annual energy =avings {n kWhim2*wear) are based on the dfference betwsen the J-wslves before ans
after e implermenkzstion of the refurbishment measure. The U-values shall be corrzcted with the relevant 1eating
degres davs and, a5 far as praclicable, with the effisiency and the intermiitency of the heating system The total znnua
energy savings in KWh per bulding and per vear are czliculated by mulliplying the measuec unitary annual 2ne-gy
savings per m® by the total insulsted area (m2) of the refurbished building shell pwalls ofand roof].

The third monitering indicator is the numbar of existing bouseholds and sarvice buildngs (=2 tatle below whars
subrslilulan el exisling wizdows with doubadiriple glazing @ required in order to reach the above menticned ansgy
saving® in g shos Heun, Averays Unil Cosl ol is EE Measoe aill be Q030 Euna'kwh Far Bowsehold Buaildic gs and
0028 Eurcvkh for sarvice Buildings.

Mumbser of exizting bulldings requldng substitotion of existing windows with double!tripla
glazing each year
Yaar Househols Sector Sernice Sedar
20°0 | 2011 2042 | 3010 | 2041 | =012

Mumbar of existing buildings requiring
substitution of existing windows with
doubleftriple glazing 936 [ 137 2208 2L a0 A0

The below farmuk provides far the evaluation of the annual enengy savings resulting from insulating measures sindoe
replagemert,

(wabne ™™ = Uvgdue ™™ ) HOD- 24 g0 b ¢ NI
(RS ; : [£FR m ™ af huilding - pear)
RALHA '

CRIETNTE adizhies

II..'II'r.i.!l'pl,:'H" vrnid T ""I"'“m = Ll=wilues elon e inil) aond afler e relunbishoeend (new) A2 K], use e e lues
for thermal ransmitiance of the existing and naw windows,

a = comrecton factor dapending on the climatic zone of tha building with a=1, if no naticnal comecticn valae iz available

b= Gureeclen Teslon deperading o Uhe Peealing sysleen ellibency @and eresgy souics, This conecion i is the
average eff ciency of the stack of heating systerns, With b= 0,26 for dired elechic heating and 0,6 for fossil fue |oilers
iF o mations] correchior walue is available

e = wermitency soeficient depaending of pan- cantrdaus opaeralian of the heating Syslem. With e= 0.5 IF na na zlonal
Ll-value of the budlding wioeh s refirbishad nre averans

L-yalue of existing stock average of the yesr of construction af tha building undergoing refurbishment.

The unitary arnual $nergy savings (in BARM2yeary am based on che diffesence bebawéen the U-valess of Windcws
before and aftzr the implemertation of the refurbishment measure, The U-values shall be correcied with the rzevan
hesting decrea days and, astar a3 prachoasle with the ethiciznoy 2nd the intermnittency of the heat ng evstam. |12 tota

GRS



KOSOVO ENERGY EFFICIENCY PLAN

annual energy savings in KWh per hiilding and per yess are calzulated by multiplying the measured unitary 2nnua
enzrgy savings per m* of the refurbished building (changirg of the wirdows).

The fourth menitoring indicator wil be the number of households and the number of service buldings (sce tabl
balow) where the energy bullding sade for new residentizl buildings has to be introduced ir order 1o reach the above
mantaned snergy saWings ior e short-lern perad. Average Unit Cost of thie EE Measure will bs 0,254 Euradlin'h fo
household buildings and 0.05Z EurcdiWWh for serice buildings.

aar Houschols Sectar Scrrico Sector
20:40 2011 2012 .1_IJ1I.'.' 2011 2C12

Mumber of buildings where the anergy
huilding codes for new huildings is
introduced ’ a 1| 3as 1] n ol

The fallowing formula provides for the evaluation of annual enesgy savings derived from the irtroduction of a new
bulding code with sricler ~eouiremants in relation tothe boilding's heat derrand,

SHT

et ks

K i
- ye [KFTfm®  pear]

'I.II.'\.|1.-.-...'-' 'I"xu- il

LN =

SHUicode = Specihic heatng demand o bulding azeerding Lo the initial energy building code {or sel of nema
regulation which existed in Kosowo) in place since 1993 KATM2"year]

S Dnewoode = Specific heating demand of building aczordirg to the new bailding code implementzd. [KWhIME vear]
M avcode | 5 rewoods -Enegy eficiency of the heating system ir building azcerding to the old {icode) and D18 new

{newecods) buikding cods, {scasonal)

Thea total awnual erergy Savings o AT per Buildiog sod per vess ore calculated by multiplying the unitary annaa
Enargy Savings per m® by the wseful Toor @ (m2) of e e buiding cunsiiesled, The okl soegy savings a0 e
by the measure are calzulated by sumimirg up le savings auhieved wilk esech new buildicg

The fifth menitoring indicatoer will bz numbcr of houssholds and number of aenvice buaildinga (below table) whare wil
ba replacamant of healing supply eguipment to reach the above mentioned energy savings fo- the skbort benm perog
Awaracgs Linib Cast of this SE Meazure will be 3.036 EurcdiWWh for household buildings anz 0,034 Euro/Kbh for service
Bauildings.

Mumber of buildings neaded to bo raplaced of heating supply #quipment in buildings for

each year =
Year Household Sector | Sarvica Secior |
2010 2011 | 2012 090 =011 | 2012
Number of buildings needed 1o be replaced
of heating supply equipment in buildings Fils] 402 | “054 1% a6 221

The formula provides far the ewvaluaticn of annual energy savings derivec from the replacement or new
Instaliation of healing supply equipment in residential and tertiary buildings. The unitary annual :nemgy
savings arz calkculated on tha basis af the change in efficiency of the heating system after its replaci:ment
rultiplied by The specific heat dermand and e heated useful flcor area (in KWh/unit®year) per building

[ b

[FEY = - (NI A | W ha it - Y |

h'-.llln.'. T pre N

v = Enprgy efficiancy of the old heating supply equiprnent & befors the raplacenent (eeaacnal)
Trew = Energy elficlency of e new healing supeds eguipment [seascnal;

EHOD = Epecfs heating damend [k hamevr]
& = Avarage arca of the exace heated 2y he healing sapply 2quprrents thowsetnld,. ofice e, mag|
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KOS0OVY0 ENERGY EFFICIENCY PLAN

The total annual energy savings in KWh per building and per year are caloulated by summing up the anitan,
anniiAl enaergy s&vings athievad by each unit of replaced hesting supply equipment. The total anerg,
sawings achisved hy the messure are caleulated by summing up the savings achieved in each building .

Thee zlxth mionibaring [Rdicatar Wil be number of hooseholds and numbsr of service buildings (below tzble) whare wil
be replazemsant of water Aeating boilars with label & category in bousehald and sarvics bwilcing to -each the abowe
rnenticned snergy savings for the shart 2 periad  Average Linit Cost of this EE Messurs will be 0,240 Buerad | ih fo
hosehold buildings and 0.035 Eurcddfh for service bolidings.

Humber of buildings reguiring replacement of watsr heating ballers with label A category in
household and service building sectors for each year
fear Hauserale Sector Servipe Sactor
2010 2011 | 32012 2010 | 2041 212

Mumber of buildings requiring replacement
cf water heating boilers with label &
category in buildings 390 400 | 475 29 a4 53

The farmula provides for the evaluation of annual enesgy savings derived fron the reslacement or new instslisbon o
water heating equipment in exigting residential and fertiary buildings. The unitery arnel energy saviogs (i
kWh'building*year]) are calcuated on the basiz of the difference in the energy efficizncy selween before and alter he
replacement of the water heater, mulliplied by the specific hot water dzmand.

e ] T
LiFEN - — L &M R ausehnids - pear)
RN

faem iy

porrans et T l:-'r"-a-- e

10405

wtd '\-'arn-] ¥ ﬂl"ﬂl." -'2?_'

o ;
T Rt L L 114

[T howyeholady vear|

Tini, "rew = Energy efficiency of the old and the new waer hesting equipment

SWD =Speeific hat watzr dermand [KWhhousehokd year)

diad = 255 days

Chit_weater_daily = Average hol wate- deily consumpiicn per person

[l npersans'hibds = Average numbear of persans in ane wousehold thod water = Hot wabsr lenperatare usaally 41 D)
teald_werler = Cald wator tzmperature {ususily 1590

cwater= Zpecific heat of water =1kealkg*0C

rf = Donvarsies fackar 0001165 Kwhikcal with 1 liter of water = 1 kg

Tha total annual erengy savings [KWhdearn] are caculabed by summing up the unitary annual erergy sasinge by e
nurnber of replzced water heater units

The sevanth meonitoring indicator is the number of households and number of senice buildings (s=e tzhle belmw
whesre solzn water heating systemes wil be intreduced to reach the above menticnad enengy savings for the sk r-faime

prerioeg . Avesage Unil Gast of this EE Measure will s 0,037 Euradkivh for household buildings and 0,026 Earcd'l i for
service buildings.

BE



KOSOVO ENERGY EFFICIENCY PLAN

Number of buildings needing Inztallatinn of alar wakar ha-alf-r;g systems in household and
i gervice bulldings each year ~
Year | Househaold Sactor Senice Sectar
NG Z011 | 202 Zon | 2011 2012

Mumber of bulldings nesding installation of
solar water hegting systems in buildings 2 avz B =8 45 il

The formula provides for the evaluation of annual energy savings denved from the installation of solar pansis forwate
heating o existing or new residential and terfiary buildings. The enifary annual energy savngs =e calculated on e
basis af the average annua anergy savings per m2 of solar canel, considering the average eficiency of &2 wate
heating sysiems stozk in the referencs year, for eithar new or exist ng buildings §in kKWhin@*wean.

|.-. e i ﬂ 3 i 3
LIRS - L [EHR " - vear)

i . :
IH .il.l..l: OMURRATE  RAniEg RN 2

USANE = Awverage veardy savings per m2 of solar pane, represantng the zverage heat production per mi of zala
panel [KWVhImE] ¥ aestem heathg sverage shock = Effisiency of the average stock water heafing systers

The tala annual energy savings [kiWhiyear] are calculated by multipling the uvniltary arnual energy 2avings by be tota
ingtalled area i m2 of solar parels.

The eighth monitering indicator wil be number of hauseholds and number of sevice buildiras (beow tabie whers
eff zent skves for cooking with label & categary will be ivroduced in household and service buildings so as b reast
the akave mentioned shad-tenm energy savings, Avarage Unic Cost of this EE Measure will b D055 Edrcilwh fo
househald buildings and 9,034 EurcedWWh for service buildings.

Number of buildings needing the introduction of efficient cooking stoves with label A
~ category in household and service buildings each year

Year Hosserole Seclar Service Sactor
2010 2011 2012 2U1U 2011 2014

Mumber of buildings needing the
introcection of eficient stoves for cooking
with label A calegory in buildings 2B 1016 | 1BSE 100 148 251

Thz fermula provides for the evaluation of annual =ne gy savings deived o e cealacemenl or oesy inslzbidon o
caoking eguipmant 0 existing  resléential and  terliary Luildirszs, The unilary  sreal enee gy savie gs (i
kKWhibuilding*year} are calcudated on the baals of the differencs v e snengy elliciency seleeen belse and @l Le
replacement of the cooding eguiprrent, muliplied by the apecific cookng ersngy demaind.

i}

L I ’
TES - — Lo lk'”".":." HT.I:I:r."u:f"Jn:iu'n‘.'f.-__p'u:’ur]

o e
gpecitic energy demand for eoaking a5 bassling figusa might 28 used 2000-2200 KWhhouzehold

Tinl, Trew = Energy efficiency of the old and the new coaking squiprmant

The total annual enengy savings [KWWhiyear] ane ca cukated by summing up the unitary annual erergy sasings by te
number of replaced cooking equipment.

The ninth menitoring indicater will be the number of hougeholds and number of servica buildings belo
table] whera EE lamps will be installed 12 reach the above mentioned energy savings lor the sho b farr

ar
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perod. Average Linil Cost of this EE Measure will be 0.013 EurofWWh for hougehold buildings ard 0,017
Furodkdh for service buildings.

Mumber of buildings where EE lamps will e [ngtalled i household and sarvies baildings
each y=ar

Year Househole Sectar Senvice Sactar

200 | 2011 2012 | 2010 2011 | 2012

Humber of buildings where EE lampz will
be installed in buildings 167 2T 355 | 4566 | 17491 [ 179R3

The formula below provides for the evaluation of annual energy sadngs derived lom tre repacemeni of lanos witf
new rore energy efficient cnes or instalation of new lamps, The unitary @nual ensrgy savings [ EhAunil™ zar) o
lamp reglacement are celoulated by the differsnce between the larrp stock averags power consumplion B the
referance year (hafare' situation) and the power of the efficent lamps promoted by e measurss 2nd crogramme:
['ater situation = yeas of promoton). In zase of additional lames the market average power consumption in che
reference vear hall be usad for the befora sitation.

"

CP P

{
Rl ALALE AVERALGE T T MRNT  MAMENT PN AL M
LFES = e v

1000 Ji

wa, [ERR wnit vear”

FETCCE_AVERAGE = Power average of the axsting bghiing bulbs ir households W)
PEEST MARKET PROMOTED = Power of the market promoted efficient bulk [W]
nh = Kumber of opsrafing hours

Frep — Camection factor taking mito cmsideration that a proportion of bulbs sold Wil rotimrediately replace exiclg
oubs;

Tha tetzl arnueal energy 2avings in [Kwwhiyvear] are calculsted by rultiplying uniary annual ensrgy saviegs by the
furmbsr of efficient lighl bulbs sald orins-alled under the measures and programmes for residential usse

The tenth monitoring indicator will be the number of households and numbser of senvice buildings whers
efficient label A category Washing Machines wil be introduced to reach the above mentioned cnergy
savings for the shord-term pericd. Average Unil Cost of this EE Measure will be 0.046 Eurc/kivh fior
housahold buildings and 0.040 Eurgdivh far service buildings.

Mumber of buildings where efficient label & cateqgory weshing machine will be introduced In |

i household and service buldings each year |
b= 1 Household Sector Semvice Secier |
2010 2011 | 22 | I0ia 2ol |_ 2012

|
]
|
7E7 |

—

Mumber of bulldings whemre washing
machines with lahel A category will be
irtroduced 1048 1361 | 2104 | 4781 4035

Thz following formua provides for the evauation of annual ensrgy savings derved from the replacemen: of cxistog
housshold energy-using appianses with new mare energy efficient the washing maching, The unitary annual cngrgy
savings for housshold appliances are calculated bazed on the diference between the annoal enargy cansum)fon o
the reference vear stock sverage for new washing machine the market avarzsge) and the annual energy conse mator
cf thie weshing mackine promoted oy the measures and pranaEmmes.

t-'lr"FE'g = ‘d't'.{'l.":"\ ! EfRE A e e b e gy

— AFT

THRS e mesmerrdher s doarrgps baar

[&Fh A - vear]

AEL reference year shock average = Anreal snemy consumpting of tra Wazhing Machire [AM] etock in the reforsnce
yaar (2008) [Kudh'unit year]

af
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AEC raferencs market promoten! energyclass = Annual anargy ansumptios of the washing machite promoted v the
rmeasures 2nd programmas L2007 [EWhiunit*yaar)

The motal annuz ensrgy Sawvings in kYWh per appliance type and per vear are calculated Oy multiphing the amitars
annual energy savings by the nurker of energy sfficient the wash ng machine units soid.

The eleventh monitoring indicator will be the sumber of househelds and number of service bukdings whers effidert
lazel A calegory reffigeration will be irroduced in order to reacr the above mentoned energy saviegs far e shor
tarm pediod. Awsrage Unil Cosl of his EE Mewsurz will be Q041 zuredkWWh for household bulldings and 0,035
Eurolkhh for zerdice buildings.

Mumber of bulldings needing afficient refrigeratien with labsl & category in heusshold and
sarvics huildings for each year
Year | Household Sernr _ Bervica Sechar
a2mo 2M1 | 2mz2 | 2010 2041 | 2012

Humbar of buildings neading efficient

refrigeration with label A catsgory in
buildings 133 1wr | 27s 267 354 552

The following fonmula provides For the evaluaficr of annual energy savings derved from te reglacement of Sxisbng
houssholdiserice energy-using appliances with new mare energy eficent the refigerator. The unitary annua energ!
s2vings for housenold/service appliances are caicwated based on tre difference bebween the annual energ:
szavsnplion ol e reference year stock aversge (for new refrigerstor the marke: everace) and the annual energ
conaurmption af b refrigeraor promated by the measures and programmes.

LEY - AEC,

EF_eafranvpeusansck oy — 4 'E'-I::In'-'."'_ e T e L T P T BT T |.l:;' Hl'!'l "r R Jcer ]

AEC refarence year slocs avetage = Annual energy consumption of the Refrigerator (R) stack in the relerercs yes
2005, [KWhiunit' yaar)

AEC ierence narket promoted energyclass = Annual energy consumptan ol the refigeratar gmomoed by the
meagures and programmes (20071 [EWhiunit*year]

The total annual energy savings in kN par aspliznce typae and per vear ars caloulated by mulliplving the unitar
arnual energy savings by the numbe: of prargy effiziant the refigersicon units scld,

The twelfth monitoring indicator will b2 the nomber of householdz and number of service buiklings wherse =Foert
Inverer Air Conditioning with abkeal & category wil be introduced o reach the azove mantioned zhort-term energ
savings. Awarace Uni Cost of this EE Measure will be 0,052 Eusadk¥yvs for housencid buildings and 0047 Enro/kA
for servize buildings.

Mumsber of puildings needing efficiant invertar A with label A categony in eusehokl and
service building for each year

| ear Household Sacior Serwipg Seclur

2010 | 2041 | 2042 2040 | 2001 2Dq2

Humber of bulldings needing elflicie;] |

inverter AG wilh labal A category in

Euildings 119 211 408 BY a3 120

Tre follzwing formula provides for the evauatien ef annual esergy savings derived from the irstallation or the

replacemant of air conditioning aplit systems in rezidantial and tertacy hoildings Tha caitary ansual enengy 53w ngs an

cafsulated on b kass of the improvemsnt of the energy eFiciency ratia (EER) af the alr conddicning equipmen:

normalised by nominal eaaling poveer of the equipment and the annual czeration hours {in KWhun *y=ar)

T o ] B
| R FER, . i e

“'Il-?l'
EER = Enargy efiiciency rati af the equipmart: [supplied coolirg power! f (glecinc powsr of -he equipraent:

[EMR S mie- year | withe n, =», - f,

EFIY R R E
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ECH average = Seasonal enengy eficency ratin 4f e reference squipment EERbest pord on mirkat = Sagzon: |
enargy efficiency ratic of the high-sfidency subsfituling equipment. Ff = Mamiral cooling pows: of tha egupmert

(k]

rifi = Annual apeatian haurs at full powser

rsfh = Aqnual switch-on hours

U= Parl-lcad factor (suggested default valse: S6%;

The lalz:] anrneal erizrgy savings achleved by the measure [EVYhyean] are calculatad by summing up the untgr annuz |
energy savings of all replaced or newly installed air-condiioning wnily

a0
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Chapter XI. Unit Conversion Table

Keal | kdJ kWh | Kgoe
1keal= : 1.00 | 4,188 11.63 10000
1kJ= 1.2388 1.00 27,778 238,350
| 1kWh= B59.845 3,600 1.00  B59H4E
1kgoe= 10,000 41 868 11.63 | 1.00

Liguid fuels 1ton = 0.001 kios

Crude oil: 1ton = 0.000848 kioe

Bicmasa [firewood): 1m3 = 00001664 ktos
Coal {lignite): 1ton = 0.0001911 kine

Dried coal: 1tan = 0.00096 kioe

Electricity: 1GWh = 0.036 ktos

&1
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