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Executive Summary

The Republic of Armenia is a mountainous, landlocked country strategically located at the
crossroads between Europe and Asia. The country has an area of approximately 29 740 km?'
and is located in the South Caucus region of Eurasia. Armenia boarders Turkey in the west,
Georgia in the north, Azerbaijan in the east, and Iran and the Azerbaijani exclave of Nakhijevan
in the south. The capital of the Republic of Armenia is Yerevan and in 2014 the population of the
country stood at 3,01 million.? Its population density is just over 100 people per km?, making
it one of the most densely populated countries in the region. The majority of the population
lives in urban areas and approximately 38% of the population lives in Yerevan.

Prior to the fall of the USSR, Armenia was a Soviet Republic for 70 years. The Republic of Armenia
declared independence from the USSR in August 1990, but was not officially recognised as
an independent state until 1991. After the dissolution of the USSR, the country embarked
on a path of democratic reform and transition from central planning to a market-driven
economy. In accordance with the Constitution adopted by a nation-wide referendum on July
5%, 1995, Armenia became an independent and democratic nation with a presidential form
of administration in which the President, elected by a national vote for a term of five years,
appoints the Prime Minister. The legislative authority is the National Assembly and from 2017
all members of the Assembly will be elected by proportional representation.

Armenia’s economy contracted by half after independence from Russia in 1991 due to the
break down of value chains of the former USSR. Recovery was slow with a shift from heavy
industry to services, which explains improvement in energy intensity. From 2000 to 2008, the
economy benefited from massive expansion in the construction sector but the construction
industry collapsed in the wake of the 2008-2010 financial crisis, following which Armenia’s
economy contracted by 14% before slowly recovering. Inflation is currently below 4%? and the
current account currently enjoys a small surplus.* Poverty in Armenia increased in the wake
of the global economic crisis, however, and currently affects almost 30 percent of Armenian
households.

The World Bank ranks Armenia as 35" out of 189 countries in relation to ease of doing business.”.
In relation to economic freedom, Armenia was ranked 52" out of 178 countries, and 23 out of
43 European countries, by the Heritage Foundation in 2015.

Ina 2014 Readiness for Investment in Sustainable Energy (RISE) survey carried out by the World
Bank, Armenia was assessed on three pillars of sustainable energy - energy access, renewable
energy and energy efficiency. Regarding energy efficiency, the report noted that in spite of
legislation passed in 2004, which helped to adopt a legal framework for energy efficiency, the
country still lacks a national target for reducing energy intensity. One area in which Armenia
scored poorly was regarding theincentives or mandates thatenergy supply utilities had to invest
in energy efficiency. The report critiqued that utilities were not required to carry out energy
efficiency or carbon-reduction activities. The same applies to investment into energy efficiency
by public entities and large scale users, which have no binding energy saving obligations ©
Overall Armenia achieved RISE scores of 59/100 in renewable energy and 37/100 in energy

http://www.gov.am/en/geography/

http://www.gov.am/en/demographics/

http://www.tradingeconomics.com/armenia/inflation-cpi

InJuly 2015 the budget surplus was 58mUSS. http://www.tradingeconomics.com/armenia/current-account
Doing Business 2016: Armenia, The World Bank Group (2015)
http://rise.worldbank.org/data/exploreeconomies/armenia/2014/energy-efficiency
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efficiency.” Such scores indicate that much work is necessary to attract necessary further
investment in both areas of sustainable energy.

Supply and demand

Total primary energy supply (TPES) of Armenia reached 2900 ktoe in 2013, 77% of which is
imported. Armenia imports all of its oil and gas. With gas accounting for 63% of Armenia’s
primary energy, the country is highly dependent on gas imports, 80% of which come from
Russia. The remainder of gas imports come from Iran, imported in exchange for Armenia’s
supply of electricity to Iran.

Armenia’s electricity generation capacity is comprised as follows: 2433MW thermal (1380MW
available), 815 MW nuclear (407.5MW available), 1182 MW hydro and a wind pilot of 2.6MW.
At present, baseload capacity is provided by the nuclear power plant with nuclear fuel being
flown in from Russia. Hydropower plants provide daily load regulation while thermal plants
operate to cover peak demand, especially in the winter, and to provide backup when the
nuclear power plant goes offline for maintenance. Roughly 50% of the generation facilities are
more that 40 years old, however, and many will need to be closed in the short to medium term.
The lifetime of Armenia’s nuclear plant is to be extended to 2026, enabled by a $300 million
loan from Russia, with downtime to upgrade the plant to be undertaken in a phased approach
over several years to minimise supply disruption.

Total final energy consumption (TFC) reached 2101 ktoe in 2013 and is on a rising trend. TFC
is dominated by natural gas (62%), followed by electricity (22%) and oil products (15.4%). The
share of natural gas almost doubled since 2000. The residential sector is the largest energy
consumer, responsible for one third of the final energy consumption in 2013, followed by
the transport sector (25 %) and industry (18 %). Some of the growth in gas is attributable to
households leaving the district heating system and installing their own boilers. The latter was
facilitated by low gas prices and the collapse of the district heating system in the 1990s. Road
vehicles are another major contributor to the growth in gas consumption. A large share of
vehicles in Armenia use compressed natural gas (CNG) instead of gasoline or diesel.

Legislative framework and market structure

The Energy Law was adopted in 2001 and regulates interrelations between legal entities
involved in the energy sector, electricity, heating and natural gas consumers pursuant to the
law and the state bodies. The law sets out a number of principles relating to, for example,
market structure, competition, regulation of energy sector operations, consumer protection,
investment promotion, safety, energy efficiency and environmental protection. This law is
currently under review.

The gas sector is vertically integrated and dominated by ArmRusGazprom, which is fully
owned by Russia’s Gazprom. The company imports gas from Russia and Iran and also owns
and operates the gas transmission and distribution networks in Armenia.

For the electricity sector, the privately-owned Electricity Networks of Armenia (ENA) acts as
the single buyer of electricity through contracts with generating companies at regulated rates.
Energy flows and payment delivery are monitored by the state-owned settlement centre.
The system operator dispatches generators taking into account the economic dispatch order
of plants as well as plants’ operational constraints® The system operator is state-owned and
independent from the state-owned transmission company.

7 http://rise.worldbank.org/data/exploreeconomies/armenia/20142topic=energy-access#energy-efficiency
8  Investment Plan for Armenia, April 2014
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While there are 175 generating companies in total, many of these are small hydro and wind
facilities. Approximately two thirds of all generation capacity is state-owned. Around 60% of
electricity generation capacity is thermal and of this, some 45% is owned by Russia and a
third is owned by Armenia, with the remainder privately owned. Armenia also owns all nuclear
capacity (though a Russian company, RAO UES, operates the facility) and around a third of
hydro capacity.

Institutional arrangements and regulatory framework

Established in 1992, The Ministry of Energy and Natural Resources of the Republic of Armenia
(MENR) is the highest executive authority to elaborate and implement the policies in the energy
sector, which includes the reform process. It is responsible for system planning and investment
planning for state-owned entities. The Ministry objectives also include provision of energy
efficiency and renewable energy sector policy development and implementation, provision
of the state policy of state technical control in the power sector and energy consumption,
conducting supporting research, and obtaining and facilitating support from international
organizations.’

The Ministry of Urban Development (MUD) is responsible for construction and building
policies and regulation, and for overseeing most of the investments in this sector. MUD is also
responsible for the Social Housing Strategy. The energy efficiency related tasks and functions
are included in its Charter. The Ministry of Nature Protection coordinates the implementation
of the activities aimed at meeting Armenia’s commitments under UN Framework Convention
on Climate Change.

The Public Services Regulatory Commission (PSRC) performs regulatory operations in energy,
water and telecommunication sectors, relating to tariff design, service quality standards,
licensing, compliance, dispute resolution between customers and licensees, and definition of
electricity market rules. The PRSC regulates tariffs gas and electricity generation, transmission
and distribution.

A comprehensive tariff study on Armenia was issued by the World Bank in June 2013. The
study noted that the end-user tariffs had not been increased since 2009 and were no longer
cost reflective. The Government recently reviewed tariffs and put forward proposals in 2015
to increase tariffs. These proposals met with considerable resistance from the public. Armenia
has since revisited its proposals, with latest indications suggesting price decreases. The
Government will publish final tariffs before the end of 2016.

Renewable energy tariffs were set by the PSRC in 2007 to stimulate private investment in
renewable energy. New generating plants sign 15 year power purchase agreements (PPASs).
Under these agreements Energy Networks Armenia (ENA) is obliged to pay the generator for all
the power produced. The PSRC is required to adjust feed-in tariffs annually in line with changes
in inflation and the USD to AMD exchange rate. MENR is currently investigating geothermal
and utility-scale PV investment strategies which includes an international tender for 50 MW of
PV. Future development of RES will depend on the price resulting from this competition.

Strategies and Policies

Several strategies and action plans are in place to develop the energy sector, improve energy
security and advance energy efficiency. The 2013 National Energy Security Concept identifies

9 http://www.minenergy.am
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the promotion, development and investment in renewable energy technologies as critical to
Armenia diversifying its energy supply and achieving energy independence. The Armenian
Development Strategy (ADS) and National Security Strategy (NSS) also emphasise the
importance of renewable energy and energy efficiency in addressing energy security.

Important for energy efficiency action has been the Law on Energy Saving and Renewable
Energy (2004) and the national programme on Energy Saving and Renewable Energy (2007).
The National Energy Efficiency Action Plan (2011-2014) is a key instrument to deliver the high-
level strategy and is in the process of being updated (NEEAP 2). The first NEEAP exceeded
its overall target of reducing energy consumption by 63.3 Mtoe by nearly a factor of two.
However, the sectoral targets were not all met. Most of the energy savings came from the public
buildings and services sector and the transport sector, while there was under-performance in
the residential buildings, industry, power, agriculture and forestry sectors.
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Recommendations

General recommendations

The government should continue to work on the long term energy strategy to ensure that
energy policy goals respect and fully reflect the potential of energy efficiency and renewable
energy to contribute to wider political, economic, social and environmental goals. The
government is to be commended for the ongoing efforts within National Energy Security
Concept and when making decisions on increasing generation capacities the potential
contribution of energy efficiency on reducing long term energy demand should be taken into
account.

Energy Efficiency and Renewable Energy should continue to be high priority in all sectors and
future energy-related policies should be supported by detailed analysis of energy efficiency
potentials in the economy, and the barriers which delay the realisation of these potentials.

The Government should continue to ensure sufficient coordination and synergy between the
national policies and international donors' initiatives. The institutional framework to support
the implementation of Energy Efficiency policies, including the Ministry of Energy and Natural
Resources, should be strengthened, in order coordinate and enforce concrete programs and
actions in all economic sectors

Active engagement of relevant scientific research institutes should be encouraged in the
efforts to address current challenges facing the energy sector, including the issues of increasing
energy efficiency, reducing losses, ensuring reliability and high quality of power supply.

Government should ensure effective implementation of the second National Energy Efficiency
Action Plan (NEEAP). The establishment of an effective institution is of key importance in this
respect. A procedure for evaluation and review of progress should also be put in place.

From an economic point of view, the observed decoupling of GDP and energy consumption
growth is positive and should be reinforced further.

While continuing promoting participating in the Covenant of Mayors, further efforts should be
targeted to increase the capacity of municipalities to develop and implement their Sustainable
Energy Action Plans, including financial capabilities.

Electricity, Gas and Heating Sectors

The modernization of the generation, transmission and distribution infrastructure needs to
continue, in order to further minimise losses and utilise the existing energy saving potential.
The Government should continue to facilitate the progress on interconnections with
neighboring countries to support regional integration of energy markets and to overcome
isolation of the domestic energy market.

The Government, with the support from the PSRC, should review the market model as new

interconnections develop and ensure adaptation of balanced market rules to reconcile with
EU legislations and Eurasian Economic Union rules to remove regulatory and trade barriers.

The Government should continue the promotion of renewable energy in a cost effective way.

The ongoing efforts by the distribution company (Electric Network Armenia) to introduce
smart technologies in metering should be encouraged.

Feasibility studies, including assessments on efficient use of heat, should be carried out as a
basis for future decisions on development of co-generation.
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Industry

The Government should consider a more proactive energy efficiency policy for the industry
sector.

The Government should assess further expansion of mandatory energy auditing for large
industries, consider voluntary auditing also for SMEs as well as incorporating a standardized
approach to energy auditing. It should also encourage further industrial enterprises to
implement actions to deliver cost-effective energy savings including the already adopted
energy auditing system for the large energy consumers.

The Government should actively promote the adoption of energy management practices
(such as ISO 50 001) to large industrial enterprises.

The Government should continue the process of aligning the existing industrial equipment
standards to the best international practices.

The Government should encourage ongoing efforts to introduce clean resources planning
as well as activities within the Global Cleantech Innovation Program for SMEs in Armenia. It
should encourage establishment of networks of large industries in order to establish platform
for information sharing and promotion of best practices to accelerate the identification,
planning, and implementation of high impact energy efficiency measures.

The Government should consider extending the policy toolkit to include various incentive
schemes for industrial enterprises that undertake energy audits in order to support the
implementation of the audits recommended measures as well as other justified actions.

Buildings

The Government should put efforts into effective enforcement of recently adopted legislations
in the building sector. The relevant technical regulations and standards should be adopted as
soon as possible in order to improve the effectiveness of the whole regulatory system in the
building sector.

Further strengthening of existing building legislations towards introducing requirements for
near-zero consumption buildings should be considered.

The Government should continue striving to make public buildings a model for energy
efficiency Ensure the application of the latest best international standards regarding the
performance of various building components — windows, heating, ventilation and cooling
systems, etc.

The Government should encourage local authorities to undertake energy audits of all public
buildings and develop dedicated programmes for improving the energy performance of
public buildings to implement the requirements of the audits.

The Government should require that special energy efficiency criteria are introduced in
procurement procedures for public expenditures on goods, services and works, with particular
emphasis on the public building sector.

The Government should continue its efforts to raise public awareness by providing information
on end-use energy efficiency measures, both in residential and public buildings.

The Government should utilise lessons learned from demonstration projects to inform
subsequent government policies on the choice of institutional and regulatory reforms.

~
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The Government should ensure necessary conditions are put in place to allow local authorities
to finance energy efficiency measures in the longer term. It should also further encourage
energy efficiency improvement by providing innovative financial mechanisms and creating
attractive conditions for application of energy performance contracting and ESCOs.

Lighting and Energy Using Products

The Government should accelerate the process of development and adoption of common
minimum energy performance standards for energy using products in line with respective EU
and Eurasian Economic Union rules.

Authorities need to allocate sufficient resources for compliance, monitoring and verifying
advertised performance for different appliance groups on energy efficiency requirements,
regardless of whether they are imported or locally manufactured.

The Government should create the necessary conditions to support local authorities in
developing and implementing projects for high-efficiency public lighting. It should also
consider introducing financial incentives to facilitate the fast deployment of energy efficiency
street lighting in the country.

The Government should continue to encourage the purchase of high-efficient household
appliances.

Transport

The Government should improve the quality of urban planning, including transport
infrastructure elements and traffic management, by setting up a system of transport sector
energy efficiency indicators.

The Government should introduce policy packages (regulatory and incentives) that encourage
more rapid turnover of the old vehicle fleet. Such measures could be in the form of discouraging
the import of old vehicles, incentives encouraging quick fleet renewal by owners, vehicle fuel
economy labels, tax and fiscal measures stimulating purchase of more efficient vehicles.

The relevant authorities should improve the quality of service, efficiency, accessibility and
comfort of existing public transport systems in order to create alternative to private vehicle
use in urban areas.
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KpaTtkoe nsnoxexnmne

Pecnybnvika ApMeHVs — ropHasa CTpaHa, He MMetoLlas BbIXOAa K MOPIO 1 3aHMMaloLas cTpaTe-
TMYECKM BaXHOE MOMOXKEHME Ha NepeceyeHnm nyTen, coeauHaowmnx Espony 1 Asuio. Teppu-
TOPUA CTPaHbl COCTaBAAET NpuUMepHo 29 740 km'®. ApMeHna pacnonioxeHa B 3akaBKa3CKOM
pervoHe B EBpasuu 1 rpaHnunT ¢ Typumeit Ha 3anafe, Mpy3uel Ha cesepe, A3epbalikaHoM Ha
BOCTOKe 1 VIpaHoM v HaxmyeBaHCKOW aBTOHOMHOW pecrnybnmnkoi, skcknaBom AzepbaimkaHa,
Ha tore. Ctonmua Pecnybnvikm Apmenna — EpesaH, B8 2014 rogy HaceneHmne CTpaHbl COCTaBAANO
3,01 MAH yenosek''. [NOTHOCTb HaceneHus cocTaBnAeT HemHorM 6onee 100 uenosek Ha kv,
uTo AenaeT ApMeHnto Harbonee rycToHacenéHHoWM CTpaHo pervoHa. bénbluas yacTb Hacene-
HUA NPOXMBAET B TOPOACKMX NOCENEHNAX 1 NpuMepHO 38% HaceneHna — B EpesaHe.

[o pacnana CCCP Ha npoTskeHun 70 neT ApmeHnaA bbina COBeTCKOM pecnybnumkon. Pecnybnuka
Apmenua obbaBuna o ceoelr HesaBucumocTn ot CCCP B asrycte 1990 roga, HO He Obina
0odMUMANbHO NMPK3HaHa B KaYecTBe He3aBMCUMOro rocyaapctaa Ao 1991 roga. Nocne pacnaga
CCCP cTpaHa BCTynwna Ha NyTb AeMOKPATUYeCKMX PehOPM M NePEXoa OT LIEHTPaNM30BaHHOMO
NNaHMPOBAHMA K PbIHOYHOWM SKOHOMMKE. B COOTBETCTBUM C KOHCTUTYLMEN, NPUHATON B pe-
3ynbTaTe HalmoHanbHoro pedepeHayma 5 nona 1995 rofa, ApMeHus ABNAETCA HE3aBMCHUMbIM
1 IEMOKPATUYECKMM rOCYAapCTBOM C MPe3nAeHTCKOM GOPMON NpaBneHns, B KOTopom [pe3sn-
[IeHT, BbIOPAHHbIN HAPOAHbBIM rOIOCOBaHMEM, HasHavaeT [pembep-MuHUCTPa. 3akoHoaaTeb-
HOW BnacTblo ABNAeTCA HaumoHanbHaa accambnesn; ¢ 2017 rofga Bce uneHbl Accambnen 6yayT
130MpaThCA MO CUcTEeME MPOMNOPLMOHANBHOMO NPeACTaBUTENbCTBA.

SKOHOMMKa ApPMeHWM COKpaTuiacb BABOE Mociie He3aBUCMMOCTKM oT Poccum B 1991 ropy
13-33 pacnafa xo3anCcTBeHHbIX cBA3el bbiswero CCCP. BocctaHoBNeHME WNO MeAseHHo Co
CLBMIOM OT TAXKENOW MPOMBILWAEHHOCTU K YCyram, UTo OOBbACHAET ynydleHna B obnactu
sHeproémkoctn. C 2000 no 2008 rof Ha 3KOHOMMKE MO3UTMBHO CKa3blBanoCb MacCMBHOE
paCLUMpPEHNE CTPOUTEIbHOrO CEKTOPa, HO CTPOMTENbHAA MPOMbILLIEHHOCTb OOpYLUMIACh
no cnepam ¢uHaHcoBoro kpmsmca 2008-2010 rogos, nocie KOTOPOro 3KOHOMKKa ApMeHNn
CoKpaTtunach Ha 14%, npexae yem HayaTb MeIeHHO BOCCTaHaBNMBATbCA. Ha cerofHALIHNN
AeHb UHONAUWA AePXUTCA Hxe 4%'% 1 Ha TeKkyllem CUeTy CTpaHbl 06pa3oBanca HebobLIO
ocTaToK™. Tem He MeHee, B pe3ynbTaTe MMPOBOTO SKOHOMMUECKOro Kpuamca 6efHOCTb B
ApmMeHnn Bbipocna v KacaeTca nouth 30% apMAHCKUX CeEMEN.

BcemupHbIi 6aHK CTaBUT APMEHMIO Ha 35-e MeCTo 13 189 CTpaH Nno NpoCToTe BeeHVis IEN0BOV
nearensHocTM™. Tlo nokazatenam 3KOHOMWMYECKON cBOOOAbI ApMeHMs 3aHsana 52-e mecto B
cnncke 178 cTpaH 1 23-e B Cnncke 43 eBpPONenCKnx CTpaH, no daHHbiM 2015 roga Heritage
Foundation.

B xone nposoamsweroca BcemvpHbim 6aHkom B 2014 rofy nccnenosaHunsa «[0TOBHOCTb K WH-
BeCTMUMAM B YCTOMUMBYIO SHepreTuky» (Readiness for Investment in Sustainable Enerqgy, RISE),
Obina cienaHa oueHka ApMeHV No TPEM OCHOBHbIM KOMMOHEHTaM YCTOMYMBOW SHEPreTUKY
— AOCTYN K dHepruv, BO30OOHOBMAEMas SHepreTnka 1 sHeprosdGekTMBHOCTb. B OTHOWeHWN
9HeproadGEKTVBHOCTL 1CCNefjoBaHNe OTMeYaeT, UTO HeCMOTPA Ha npuHaToe B 2004 roay
3aKOHO[ATeNbCTBO, COAENCTBOBABLIEE MPUHATUIO MPaBOBONM OCHOBbI /1A dHeproadheKTB-

10 http://www.gov.am/en/geography/

11 http://www.gov.am/en/demographics/

12 http://www.tradingeconomics.com/armenia/inflation-cpi

13 Butone 2015 200a GrodxemHbiti npoghuyum Gbin paser 58 man donn. CLUA. http://www.tradingeconomics.com/armenia/current-account
14 Doing Business 2016: Armenia, The World Bank Group (2015)
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HOCTW, B CTpaHe BCE ellé OTCYTCTBYET HameUYeHHas HaUMOHAMbHAA Lieflb MO CHUXKEHWIO SHep-
roémkocTi. OHOM 13 0bnacTel, B KOTOPbIX APMeHMs BbICTYMNWNa Cnabo, CTanu CTUMYSbl UK
MaH[aThbl, B CBA3W C KOTOPbIMX SHEPrOCHabXalolne KOMNaH1y [OMKHbI Obl ObINN MHBECTW-
POBaTb B 3HEPro3hdeKTNMBHOCTb. B MCCNenoBaHUN KPUTUKYETCA, UTO KOMMaHUM He 00si3aHbl
NpeanpUHMMaTL MepPbl MO 3HeProadGEKTVBHOCTU U CHIKEHMIO BBIOPOCOB yrieposa. To e
KacaeTca U MHBECTULMIA B 3Hepro3hdeKTVBHOCTb CO CTOPOHDBI FTOCYAAPCTBEHHBIX KOMMAHMA
N KPYMHbIX MOTpeduTenei, KOTopble He UMEIOT IPUANYECKN 3aKPEMNEHHBIX 0053aTeNbCTB NO
SHeprocbepexeHuio.” B enom, nHaekc RISE ana Apmenun coctasmun 59/100 no Bo306HOB-
nsAemoi aHeprur 1 37/100 no sHeproaddeKTMBHOCTW.'® Takne nokaszatenu CBUAETENbCTBYIOT
0 TOM, YTO HeObXOMMO NPOBECTY DOMbLUYIO PabOTY [AN1A NPVBIeYeHs TpebyemblX JOMONIHY-
TeNbHbIX MHBECTULIUI B 3TV 06N1aCTW YCTONUMBOM SHEPrETUKM.

Cnpoc u npednoxeHue

Obujee nepsruHoe Npegnoxerve aHeprum (OMNM3) Apmernn goctrrno 2900 Thic. TH.3. 8 2013
rofy, 13 KOTOpbIX 77% OblNO MMMNOPTUPOBAHO. APMEHWA UMMOPTUPYET BCIO CBOKO HEDTH 1 ra3.
[MpW TOM, UTO Ha ra3 NPUXoanTCa 63% NepPBUYHOM SHEPTUM APMEHMM, CTPaHa KpalHe 3aBucK-
Ma OT UMMNOoPTa rasa, 80% koToporo noctynaeT 13 Poccun. OCTaToK MMMNOpTa rasa nocTynaeT 13
MpaHa, oH UMNOPTUPYETCA B OOMEH Ha apMAHCKME NOCTaBKM NEKTPOIHEPT N B MpaH.

OneKTporeHepupyioLine MOWHOCT ApMeHUK COCTOAT 13 2433 MBT TennoBow reHepaumm
(pacnonaraemas molHocTb 1380 MBT), 815 MBT aTomMHOM reHepaLmn (pacnonaraemasn MoLl-
HocTb 407,5 MBT), 1182 MBT rugporeHepauin 1 nunoTHOM BETPAHOWM 3NeKTPOCTaHLMM MOLL-
HOCTbIO 2,6 MBT.

B HacToAulee BpemA MOWHOCTb ANA MOKPLITMA 6a30BOM Harpy3ku obecneunBaeTcs 3a CUYET
aTOMHOW 3NeKTPOCTaHUMN, AfepHOE TONMBO ASIA KOTOPOW AOCTaBNACTCA aBMaTPaHCNOPTOM
13 Poccmn. MMapoanekTpocTaHumn obecneunBaloT perynmpoBaHmne CyToUHOM HarpysKku, npu
STOM TeMnoBble NeKTPOCTaHUMN 33AeCTBYIOTCA A4 NMOKPbLITUA MMKOBOrO CMpOca, B 0CObeH-
HOCTV 3MMOW, 1 AN1A 3aMEHbl aTOMHOW 3N1EeKTPOCTaHLMK, KOTAa OHa OTKII0YEeHa Ha BpemaA Tex-
HVYecKoro obcnykrBaHvA. Tem He MeHee, nopaaka 50% obbeKkToB reHepalmm cTapue 40 ner,
MHOT Ve 13 HUX NPefCTOUT 3aKpbiTh B OivKaiLLen unn cpeaHert nepcnektrse. COOK SKCnyaTa-
LMV aTOMHOW 3M1eKTPOCTaHLMKU APMEHNN AOMKeH ObITb NPoAnéH Ao 2026 rofa bnarogaps poc-
CMcKkomy KpeauTty B pasmepe 300 mnH gonn. CLUA, npy 3ToM Bpema NpoCTos, MCMOSb3yeMoe
INnA OOHOBNEHWA CTaHUMW, OyAeT pa3brTo Ha HECKONBbKO da3 Ha NPOTAXKEHMN HECKONbKMX NeT
1A MUHVMM3aUmMKM CPbIBa NMOCTaBOK.

Obujee KoHeyHoe noTpebneHue sHeprun (OKM) aocturno 2101 Thic. TH.2. B 2013 rogy npw
coxpaHaollenca TeHaeHumMm pocta. B OKIT gomuHMpyeT npupodHbi ra3 (62%), 3a Hum
cnenyeT 3neKkTposHeprua (22%) v HedTaHble NpoaykTbl (15,4%). [Jons npupogHoro rasa
noytu ygeounacb ¢ 2000 rofa. MKUANLIHBIA CEKTOP ABNAETCA KPYMHenwnmM notpeburenem
SHeprv1, OTBEYaIoLMM 3a TPETb KOHEeYHOro notpebnerws sHepruv B 2013 roay; 3a HUM
cnefyeT TPAHCMOPTHBIV CeKTop (25%) 1 NpombiwneHHOCTb (18%). YacTb pocTa noTpebneHus
raza O6BbACHAETCS YXOOOM JOMOXO3ANCTB 13 CUCTEMbI LIEHTPANIM30BAHHOIO TEMIOCHabXeHWs
M YCTAHOBKOW VMM COBCTBEHHBIX GOMNepoB. lNepexofy K MCMOMb30BaHMIO COOCTBEHHbIX
60MNepoB CNoCoOCTBOBANN HM3KME LieHbl Ha a3 M pacnaf CUCTeMbl LIEHTPaNM30BaHHOMO
TennocHabxeHnsa B 1990-e rofbl. [IopOXKHbIM TRPAHCMOPT Takke BHOCUT 3HaUUTENbHbIV BKNAA B

15 http://rise.worldbank.org/data/exploreeconomies/armenia/2014/energy-efficiency
16  http://rise.worldbank.org/data/exploreeconomies/armenia/2014?topic=energy-access#energy-efficiency



Yrny6neHHbii 0630p NOANTUKKM ApMeHIN B 061acTv aHeproapdekTusHocTv | 2017 .

POCT NoTpebneHwe rasa. 3HauymTenbHasa A0NA TPAHCMOPTHLIX CPEACTB B ADMEHMN MCTONb3yeT
CKaTbl NPUPOAHbIV a3 (Takke Ha3blBaeMblii KOMNPUMUPOBaHHbIM, KIT) BMecTo 6eH3MHa nnu
[M3€e1bHOrO TOMMBA.

3akoHoO0amesnbHasa cucmema u CMmpyKmypa pblHkad

3aKkoH «O6 3HepreTuke» Obin NPUHAT B 2001 roay; B HEM PErynpyoTCA B3aUMOOTHOLLIEHNS
IOPUANYECKNX NWL, OENCTBYIOLMX B SHEPreTUUYECKOM CEKTOPE, 3NEKTPOIHEPIIA, TeMNOCHab-
XeHue 1 noTpebuTeny NPUPOAHOro rasa B COOTBETCTBUM C 3aKOHOAATENbCTBOM W rOCyAap-
CTBEHHBIMW YUPEXAEHUAMN. 3aKOH YCTaHaBNMBAET PAA MPUHLMNOB, OTHOCALLMXCH, HanpUMep,
K CTPYKTYPE PblHKa, KOHKYPEHUWM, PeryanpoBaHuio onepaLmnin B SHepreTmyeckom CeKTope,
3almTe NoTpeduTenen, CofencTBMO MHBECTLMAM, 6€30MacHOCTH, SHEPTrOIGHEKTUBHOCTY 1
3alyMTe OKPY»KatoLLen cpefibl. 3TOT 3aKOH B HaCTOALLee BpeMA NnepecmaTprBaeTCcA.

[a30BbI1 CEKTOP BEPTUKANIbHO MHTErPUPOBAH, B HEM JOMUHUPYET ApMPycla3npom, nosHo-
CTbIO MPUHAANEXAWMI POCCUCKOMY [a3npomy. KomnaHnsa nMnopTmpyeT ras n3 Poccun n
MpaHa, OHa Takxe BRaeeT 1 onepupyeT CUCTeMaMM TPAHCMOPTUPOBKM 1 pacnpefeneHus
rasa s AMeHuu.

B cekTope 3neKTPO3HepreTnky YacTHad KOMMaHWA «3NeKTpuyeckue cetnm  ApmeHum»
(3CA) peicTByeT B KauecTBe eMHOro MOKynaTena 37eKTPO3Heprun Yepes3 KOHTPaKTbl C
reHepvpyloWMMA  KOMMNAHWAMK N0 peryavpyeMbiM Tapudam. SHepreTuyeckre MOTOKW U
OCYLIECTBNEHNE MNaTeXen OTCNeXMBAeT NPUHALNEXaLMi roCy[apcTBy PAaCUETHBIN LIEHTP.
CnCTEMHBIM  OonepaTop  OCYWeCTBAAET AMCIETUepPU3aLmMIo reHepUPYIOWNX  KOMMaHWM  C
YUYETOM SKOHOMMUUYECKOrO MopadKka AMCneTyepm3aummn CTaHUMI, a TakKe SKCMyaTauMOHHbIX
orpaHnyeHun ctaHumin'. CUCTeMHbI onepaTop MPUHAANEXWT roCyAapcTBy W AeNcTByeT
HEe3aBWCMMO OT MPUHaANeXallen rocy1apcTy KOMMaHWM Mo neKTponepeaave.

[Mpwv TOM, YTO BCEro CylecTByeT 175 reHepupyioLmnx KOMNaHum, MHOrve 13 Hinx — mansle [3C
1 BETPAHbIE 0OBEKTHI. [TpYMEPHO ABE TPETH BCEX MEHEPUPYIOLINX MOWHOCTEM NpUHaanexat
rocynapctsy. Okono 60% snekTporeHeprpyoLWmnX MOLHOCTEN — TEMOBbIE EKTPOCTaHUNN,
N3 HAX MPUMEPHO 45% NpurHaanexat Poccum n TpeTb NPUHaANEeXUT ADMEHWI, OCTanbHble Ha-
XOAATCA B YaCTHOM BNageHUn. ApDMEHMM TakxKe NpUHaanexar Bce aTOMHble MOLLHOCTH (xoTA
poccuickana komnaHua PAO ESC ocyujectsnaeT ynpasneHune ASC) v OKONO TPETU MAPOMOLL-
HoCTew.

MHcmumyUUOHClﬂbHGFI opeaHu3ayuA u pecysiamopHaa cucmema

Co3naHHoe 8 1992 roly MUHWUCTEPCTBO SHEPreTUKM U MPUPOAHBIX PecypcoB Pecnybnviku
ApmeHua (MITP) ABNAETCA BBICLIMM MCNONHUTENBbHBIM OPraHoM, pa3pabaTbiBaloLWMM U Npu-
MEHAIOLLMM MONUTUKY B SHEPreTUUecKoM CEeKTOpe, BKIIoYaloLLyto npolecc pedpopm. OHO OT-
BEYaeT 3a CMCTEMHOE MIaHMPOBaHME 1 MIaHUPOBAaHVE UHBECTULNIA AN1A TOCYAAPCTBEHHbBIX
opyaNYeCcKIX KL, B Lenn MUHUCTEPCTBA TakKke BXOAMT obecneyeHne pa3paboTki 1 npume-
HEHWA NOANTMKIL B 0BNACTV 3HEProahpHEeKTUBHOCTY 1 CEKTOPA BO3OOHOBNAEMOW SHEPTETUKM,
obecneyeHvie rocyapCTBEHHOM MOMUTHKM NO FOCYAAPCTBEHHOMY TEXHUUECKOMY KOHTPOSIO B
SNEKTPO3HEPrETUUECKOM CEKTOPE 1 NMOTPEONEHMN SHEPTUM, NPOBEAEHME NMOAAEPKMBAIOLINX
NCCNenoBaHNUI 1 NMomnyYeHre 1 COAeNCTBIE NOAAEPKKE OT MEX[YHAPOAHbIX OpraHM3aLmi'e,

17 WHeecmuyuoHHsIl nax ona Apmenuu, anpentb 2014,
18  http://www.minenergy.am



KpaTtkoe nsnoxeHve

MuHMCTepCTBO rpagocTponTenscTea (MIC) oTBeUaeT 3a NOAUTUKY 1 perynMpoBaHue B chepe
CTPOUTENBCTBA U CTPOEHNI U 33 HAf30P Haf OOMbLIMHCTBOM MHBECTULIMI B 3TOM cekTope. MITC
Takxe oTBeyaeT 3a CTpaTermio CoLManbHOro Xuba. 3agauv 1 GYyHKLKUK, CBA3AHHbIE C SHEPro-
3GdEeKTMBHOCTbBIO, BKMOYEHBI B €ro YCTaB. MUHUCTEPCTBO OXPaHbl OKPYKatoLlen cpefbl KOop-
OMHUPYET peanu3aunio 1eaTenbHOCTY, HanpaBNeHHON Ha BbiMONHEHWEe 00A3aTeNnbCTe Apme-
HUK No PamouHol koHeeHLmM OOH 06 n3MeHeHUn Knvmara.

Kommnccna no perynupoBaHuio obulecTBeHHbIX ycnyr (KPOY) ocyliecTsnaeT perynvpyto-
wre GYHKUMM B CEKTOPAX SHEPreTUKY, BOAOCHADKEHWA 1 TeNEeKOMMYHUKALIK, CBA3AHHbIE C
odopmneHnem TapndoB, CTaHAAPTaMy KauecTBa YCayr, MULEH3MPOBAHKEM, COOTBETCTBMEM,
paspeLleHnemM CNOPOB MEXY KIMEHTaMK 1 AepXKaTenamn TMUEH3UI 1 onpeaeneHnem npa-
B PbIHKa 3nekTpoaHeprin. KPOY perynvpyeT Taprdbl Ha MPOW3BOACTBO, Nepefady v pac-
npefeneHne rasa v SNeKTPOIHEPTnK.

BcecTtopoHHee 1ccnenosaHe No BONpocy Tapudos B ApmeHun bbino onybnmkosaHo Bce-
MUpPHbBIM 6aHKOM B MtoHe 2013 rofa. B nccnenoBaHnm otmedaeTca, 4To Tapudbl An1A KOHEUHbIX
noTpebuteneit He nosbiwanucb ¢ 2009 roaa 1 6onblie He OTpaxaloT YpoBHsA 3aTparT. [1pasu-
TENbCTBO HeAaBHO NepecmoTpeno Tapudsl 1 B 2015 rogy BbABMHYIO NPeaNoKeHVsa No NoBbI-
WeHNo TapUHOB. DTV NPEANOKEHNA CTONKHYICH CO 3HaUMTENbHbIM CONPOTUBAEHKeM ObLLe-
ctBa. C Tex nop ApMeHna nepecmoTpena CBOW MPeIoKeHnd, C NOCNeAHUMI MPY3HaKaMK,
YKa3blBAIOLLMMI Ha BO3MOXKHOE CHUXKEHME LieH. [1paBUTenbcTBO OnyOnmnKyeT OKOHYaTeNbHbIe
Tapudbl Ao KoHLa 2016 rofa.

Tapudbl Ha 3NEKTPO3IHEPTUIO 13 BO30OOHOBNAEMbBIX UCTOYHUKOB Obinn (BMD) ycTaHOBMEHD
Komuccureint no perynnpoBaHnio obuiectseHHbix yciyr (KPOY) 8 2007 rogy Ana CTUMyAMpO-
BaHMA YaCTHbIX MHBECTULUMI B CeKTOop BW3. HoBble reHepupyowme CTaHuMmM NOANUCHIBAIOT
COralleHra O 3aKynke 3NeKTPO3HePrnn CPOKOM Ha 15 neT. B pamkax Takmx cornalleHunn
3A0 «3nekTpuyeckme cetv ApMeHK» 06A3aHO OMaunBaTh reHepupyoLLIe KOMNaHUM BClo
npov3BeféHHY0 Hepruto. KPOY gomkHa KOPPEKTMPOBATL 3aKymouHble Tapndbl eXXerogHo B
COOTBETCTBUM C VM3MEHEHUEM Kypca MHGAALMK 1 Kypca aonnapa CLUA K apmaHCKomMy apamy.
B HacToAwee Bpema MITIP n3yuaeT cTpaternm MHBECTULIMIM B reOTEPMASTbHYIO SHEPTeTUKY U
KpynHOMAacCLITabHble GOTOINEKTPUYECKME CUCTEMBI, BKIIOUAIOLLIVE MEX/IYHAPOOHbIN TeHaep
Ha 50 MBT GpoTO3neKTprUecKnx MoLHOCTe!. byayliee pa3Bute BO3OOHOBMAEMBIX MCTOUHM-
KOB 3Hepriu OyeT 3aBMCETb OT LiEHbI, KOTOpas ONPEeAeNuTCs B pesysnbTaTe STOM KOHKYPEHUMN,

Cmpamezuu u nosumuka

CyulecTByeT HECKOMbKO CTpaTerui U NnaHoB AeNCTBUN 414 Pa3BUTUA SHEPreTUYECKOro CEKTO-
pa, NOBbILIEHNA SHEPreTUUeCKo 6e30MaCHOCTY 1 Nporpecca B chepe IHepro3GGeKTUBHOCTL.
KoHuenuma HaumoHanbHoW 3Hepretudeckol 6e3onacHoctv 2013 roaa onpenensaeT Npoasu-
KeHKe, Pa3BUTHE 1N MHBECTUPOBAHME B TexHONOrmMM BV Kak KntoyeBon GakTop Ana AMBepcn-
brKauMm SHePreTUYeCKmX MOCTABOK U JOCT/KEHMA APMEHWEN SHEPreTUUECKON He3aBUCUMO-
cTn. ApmsaHcKan ctpaterna passutuna (ACP) n HauvoHansHana ctpaterua 6e3onacHoctn (HCB)
Takke NoAYEPKMBAIOT BA’KHOCTb BO3OOHOBIIAEMOWN SHEPreTUKN U SHepProaddeKTMBHOCTY Ans
obecneyeHnsa 3HepreTMyYeCKon 6e30nacHoCTL.

3akoH «Ob6 3HeprocbepexeHnn 11 BO30OHOBAEMON sHepreTuke» (2004 rofa) v HaLMOHab-
HaA NporpamMma JHeprocbepeeHns 1 BO30bHOBNAEMON sHepreTuki (2007 roaa) Obinn BaxHbI
Ona OencTBus dHeproddGeKTBHOCTL. HauMOHanbHbIM NnaH OercTBIn B 00NacTy 3Heprosd-
dbekteHOCTM (2011-2014 roaoB) ABNAETCA KIOUEBbIM UHCTPYMEHTOM AN GOPMYIMPOBaHKS
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CTpaTerv BbICOKOro YPOBHS; 3TOT MiaH celvac B npouecce obHosneHws (HIN033 2). Mepsbii
HM32 npeB3olwén cBot 06LYI0 LeNb CHUXEHWUS NOTPebneHns 3Heprm Ha 63,3 MIH TH.3.
NpaKTYeCKM B [1Ba pasa. Tem He MeHee, Mo ceKTopam He Bce Lienn Obinm AOCTUTHY Tbl. bénbluas
UacTb dHeProcbepeKeHN NPULLNACL Ha FOCY[APCTBEHHbIE 3AaHMA, CEKTOP YCAYT W TPaHC-
MOPTHbIV CEKTOP, B TO BPEMSA Kak B XMWbIX 30aHWUAX, MPOMbILIEHHOCTH, MEKTPOIHEPreTHKE,
CeNbCKOM XO3AMNCTBE 1 NIECHOM X03ACTBe HabMoAaNoCch HeJOBbINOHEHKE MAAHOBbIX MOKa-
3aTenen.



PekomeHpaLmnn
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PekomeHpgayun

Obwue pekomeHoayuu

MpaBuUTENBCTBY CTOWT NPOAOCTIKUTDL PAOOTY Hafl AONTOCPOYHON SHEPreTUUeCKor cTpaTterven
TaKMM pacyeTom, YTobbl Liefin SHePreTUYecKon NoNUTUKIA COBMOAANM 1 MOMHOCTbLIO OTPaXKanu
noTeHumMan 3HeprosdGeKTMBHOCTU 1 BO30OHOBAEMON SHEPIreTUKI NS BHECEHWA BKMada B
6onee obWMPHbIE MONUTUYECKME, SKOHOMUUECKIE, COLMaTbHbIE 1 3KOMOrMyeckme Lenu. Hyx-
HO OTAATb AOIXKHOE NPABUTENBCTBY 3a €ro NPOACIIXKAOWMEeCA YCUANA B pamkax HalmoHanb-
HOW KOHLIEMLIMW SHepreTUYeckon 6e30MacHOCTY U NMPW NPUHATUM PELLIEHNIA MO HAPALLMBAHMIO
reHepuPYIOLNX MOLHOCTEN, CTOUT YUMTbIBaTb MOTEHLMabHbIV BKNa[ dHeProadGeKTVBHOCTY
B CHVIKEHVe CNpoca Ha SHepruio B JOTOCPOYHOM NepCreKTHBe.

OHEProadGeKTMBHOCTL 1 BO30OHOBMAEMAsR SHEPreTUKA [OKHBI OCTABATbCA BaXKHBIM MPK-
OpUTETOM BO BCEX CeKTopax, 1 Oyayllas NoamnTVKa, CBA3aHHas C SHepPreTmKow, JOMKHa Noa-
AePKMBaTbCA AeTaNbHbIM aHanM30M NOTEHLMANoB SHEPro3GGEKTUBHOCTI B IKOHOMYKE 1 Oa-
PbEPOB, 33[1ePXKMBAIOLLMX PEANN3ALINIO STUX NOTEHLMAMOB.

MpaBUTENbCTBY CTOMT MPOAOIXKATh 06ECneUnBaTh JOCTATOUYHYIO KOOPAMHALMIO U CUHEePTio
MEX Y HaLMOHANbHBIMI HAaNPaBNEHNAMY MOAUTUKMA Y UHALMATVMBAMU MEXAYHAPOAHBIX JOHO-
poB. CTOUT YKPENUTb MHCTUTYLIMOHANBHYIO CTRYKTYPY ANA NOAAEPXKKI Peanv3aumn NoanTuKuA
B chepe 3HeproadGeKTVBHOCTY, BKMOUas MUHUCTEPCTBO SHEPTETUKU 1 NPUPOAHBIX Pecyp-
COB, ANA KOOPAMHALMN 1 MPUMEHEHNS KOHKPETHbBIX MPOrPaMM ¥ AEVCTBUIA BO BCEX IKOHOMU-
UECKMX CEKTOpaX.

Cront CTUMYNNPOBaTh akTMBHOE BOBJIEYEHWE COOTBETCTBYHIOLMX HAYHYHO-NCCNENOBATEbCKIX
NHCTUTYTOB B PaMKaX yCl/lﬂl/ll;l Mo peweHnto HbiIHelWHKX BbI3OBOB, CTOALWKMX NMepea sHepretTnye-
CKVM CEKTOPOM, BK/MOYaA BOMPOCHI MOBbILLEeHNA 9Hepl’03¢¢6KTVIBHOCTV], CHIIXXEeHWA NoTepb,
obecneyeHus HaAEXXHOCTW 1 BbICOKOIO Ka4eCTBa 3/1eKTPOsHepreTnyecknx noCtaBoK.

MpaBuUTENbCTBY CTOUT 0OECneUnTb SGGEKTUBHYIO peann3aLnio BTOporo HaloHansHoro nna-
Ha AencTenii B 0bnactu sHeprosddexkTneHocTY (HIM133). B 5TOM OTHOLIEHWM, KPaHE BaXXHO
Co31aTb 3GHEeKTUBHOE BEAOMCTBO. Takke HEOOXOAMMO YCTaHOBUTL NPOLEAYPY A1 OLIEHKM U
0030pa nporpecca.

C TOUKM 3peHUa IKOHOMUKM, Habniofaemoe npekpalleHe KoppenaumoHHON CBA3M MeXAay
BBIM 1 pocTom notpebneHns sHeprin ABNAETCA NO3UTUBHLIM 1 TPeOYyeT AanbHelwero ykpe-
nneHus.

[Mpy NPOOOMIKEHUM NPOABMMXEHMA yuacTuA B CornalieHnin MapOoB, CTOUT LeNUTbCA Ha dab-
HewLve YyCUnua Ans paclinpeHia BO3MOXKHOCTEN MyHULIMNANUTETOB MO pa3paboTke U peanu-
3auun Ux MNnaHoB OeNCTBIWM MO YCTOMYMBOW SHEPreTuke, BKMoYaa GUHAHCOBbLIE BO3MOXKHOCTU.

SnekmposHepaus, NpupOoOHbIL 2a3 U MenIocCHabxeHue

Heobxon1mMo NPoAoI KT MOAEPHW3ALIMIO MHOPACTPYKTYPbI reHepaLmm, SeKTponepeaayn 1
pacnpeneneHns Ans aanbHenwen MUHUMM3aLUM NoTepb 1 UCMOMb30BaHUSA CYLLECTBYIOLWIErO
noTeHUmana sHeprocbepexeHus.

HpaBI/ITeJ'IbCTBy CTOUT NPOJOSIXKNTb copencTeme nporpeccy B obnactu O6be,ELMHeHMH SHepPro-
ceTel C coceiHMMM CTPaHaMn AnA No4Ae KK perMOHaanoM MHTErpaunmn sHepreTmyeckmnx
PBIHKOB 1 MpeofoneHna N301auUnm BHYTODEHHETO SHEPreTn4eCkKoro pbiHKa.



PekomeHaaLmm

[MpaBuTenbCTBY, NpK Noaaepxke KPOY, CTOMT nepecMoTpeTb PbiHOUHYO MOAENb MO Mepe BO3-
HVIKHOBEHMA HOBbIX OObeAVHEHMN SHeproceTel 1 obecneynTb afanTaumio cbanaHcMpoBaH-
HbIX MPABW PbIHKA /1A COrNacoBaHmA C 3akoHoaaTenbctBom EC 1 npasunamm EBpasmmnckoro
SKOHOMMYECKOTO COt03a ANA YAaneHvs perynaTuBHbIX 1 TOPrOBbIX OapbepoB.

MpaBUTENbCTBY CTOUT MNPOAOKUTD MPOABMKEHVE BO3OOHOBASEMOW SHEPreTUKM PEHTabe N b-
HbIM CMOCOHOM.

CTOWT COENCTBOBATD HbIHELWHWUM YCUMAM PacnpeaenmTebHOM KOMMaHUm («JnekTpudeckme
ceT ApDMEHNM») MO BHEAPEHWIO YMHbIX TEXHOMOTMIA B 061aCTW y4YeTa SHepronoTpebeHus.

Heobxoanmo npoBecTn TEXHUKO-IKOHOMMYECKU aHanu3, BKIoYasa OUeHKY 3GGEeKTUBHOIO
MCMOMb30BaHNA TEMNOBOW SHEPrUM, And 060CHOBaHMA OyAyLIMX PeLleHW N0 Pa3BUTMIO KO-
reHepauun.

CeKmop npomeblwsieHHoCmMu

MpaBUTENbCTBY CTOUT PAaCCMOTPETb BO3MOXHOCTb OOsee MHULMATUBHON NONUTUKL B chepe
SHeproadGEKTUBHOCTM A1 CEKTOPA NMPOMbILNEHHOCTU

MpaBUTENbCTBY CTOWT MNPOU3BECTH OLIEHKY AdbHeNLero paclimpeHs 0ba3aTeNibHOro aHep-
reTUYeCcKoro ayamTa /18 KPYMHbIX CEKTOPOB MPOMbILWNIEHHOCTY, PACCMOTPETb BO3MOXHOCTb
[0OPOBOMBHOIO ayanTa 1 N8 ManbiX U COeAHVIX NPEANPUATAI, a Takke MHKOPNOPUPOBaHMIA
CTaHOAPTM3MPOBAHHOTO NOAXOA K SHEPreTUUeCKOMY ayauTy. EMy Takke CTOUT CuibHee CTu-
MYSIMPOBATL MPOMbILLIEHHbBIE MPEANPUATUA MPUHKUMATS MEPbI NO AOCTUXKEHMIO PEHTA0NbHbBIX
SHeprocbepexXeHnii, BKIOUas yxke MPUHATYIO CUCTEMY SHEPTETUUECKOrO ayavTa 18 KPYMHbIX
noTpebuTeneit sHepruu.

[MpaBUTENbCTBY CTOUT aKTMBHO NPOABUIaTb MPUHATUE MPAKTUK SHEPreTUYECKOrO YNPaBeHWA
(Hanpwmep, ISO 50 001) KpynHBIMU NPOMBILLIEHHBIMA NPEANPUATUAMN.

HpaBVITeJ’IbCTBy CTOUT MPOAOITKUTL Mpouecc npreegeHnAa CylwecTByoWnX CTaHOapToB MNpo-
MbILLNTEHHOTO O60pyﬂ,OBaHI/Iﬂ B COOTBETCTBMNE C I'Iepe,ElOBOVI Me)K):l,yHapOﬂ,HOVI I'IpaKTI/IKOI;I.

MpaBuUTENBCTBY CTOUT CTVIMYNMPOBATb HbIHELUHVIE YCUAWA MO BHEAPEHWIO MNaHUPOBAHWA Y-
CTbIX PECYPCOB, a Takxke 1eATelbHOCTM B paMKax [1106anbHOM Nporpammbl MHHOBaLMI B chepe
uncTbix TexHonoruin (Global Cleantech Innovation Program) ana MCI1 8 Apmerun. Emy cTo-
UT NOAAEPXKMBATL CO3[aHMe CeTelt KPYMHbIX CEKTOPOB NMPOMBILNEHHOCTI C LieNblo CO3AaHnA
nnathopmbl Ana obmeHa HbOPMaLIMen 1 COAeNCTBMA NepeoBbIM MPaKTUKaM A YCKOPeHWs
onpeneneHna, NMaHMpPOBaHNA 1 Pean3aLmmn BbiICOKO3IGGEKTUBHBIX Mep B 06M1aCTN SHeProddh-
beKTMBHOCTW.

MpaBUTENBCTBY CTOMT PACCMOTPETb BO3MOXHOCTb PaCLUMPeHVist Habopa NMOAUTUYECKMX Mep C
Lienblo BKIOYEHNA B HEMO PA3MUHbIX CTUMYSTMPYIOLMX CXEM 1A MPOMbILLIEHHBIX Npeanpu-
ATUI, NPOBOAALLMX SHEPreTUYeCKMI ayauT, ONA NOAAEPKKN peanmn3aummn ayanToB, peKOMeH-
[IOBaHHbIX MeP, a TakKe MHbIX 0BOCHOBAHHbBIX AENCTBUN.

Cekmop 30aHuli

MpaBUTENBCTBY CTOUT NMPUNOKNUTL YCUnus Ana 3GGeKTMBHOMO NPYMEHEHNA HEAABHO NPUHS-
TOrO 3aKOHOAATENbCTBA B CTPOUTENBHOM CEKTOpE. HEOOXOAMMO NPUHATL Kak MOXHO CKopee
COOTBETCTBYIOLLME TEXHUUECKME PErflaMeHTbl 1 CTaHAAPTLI, C Tem UTOObl MOBLICUTL 3PdeKTUB-
HOCTb PErynaTMBHOW CUCTEMbI B CTPOWTENIbHOM CEKTOPE B LIESIOM.



Yrny6neHHbin 0630p NOAUTVKI ApMeHn B 061acT SHeproaddekTaHocT | 2017 1.

CTOWT PacCcMOTPETb BO3MOXHOCTb [lafbHENWero YCUneHnsa CyLeCTBYIOLIEro 3akoHoaaTe b
CTBa B chepe CTPOWUTENbCTBa W BBECTV TPeOOBaHUA ANIA CTPOEHNI C noTpebneHvem, Npnbmv-
KAOLMMCA K HYJTHO.

MpaBUTENBCTBY CTOUT MPOAOMKNUTL CTPEMUTHCA K MPeBpaLLieHio 00LLeCTBEHHbIX 3aHVI B MO-
nenb dHeproadGeKTUBHOCTY, 0becneunTb NMPUMEHEHNE NYYLLINX HOBEMLIVX MEXIYHAPOAHbIX
CTaHAAPTOB OTHOCUTESIbHO MOKasaTener PasfnyHbiX CTPOWUTENbHbBIX COCTABAAIOWMX — OKOH,
CUCTEM OTOMMEHNS, BEHTUMALMI 1 OXNaXKAEHVIA 1 MPou.

HpaBVITeﬂbCTBy CTOUT CTUMYNNPOBATb MECTHbIE B/1AaCTW MPOBOAUTb SHEPreTnveckmne ayanThbl
BO BCeX O6LLLECTB€HHI3IX 30aHUNAX U pa3pa6aTb|BaTb cneyranbHble NPOorpaMmmbl Anda yayyleHna
SHepreTnyecknx nokasarenem O6LL|,eCTBeHHbI>< 30aHWM AnA peanvsaunmn Tp66OBaHl/ll7| ayanToB.

MpaBUTENbCTBY CTOWT YCTaHOBWUTL TPeOOBaHWSA O BBEAEHWW CreluanbHbIX KpUTepreB Mo
SHeproadGEKTUBHOCTM B MOPSAAOK 3aKYMOK NpuY 0OLECTBEHHBIX PACXOax Ha TOBapbl, YCIyru
1 PaboTbl, C yaeneHnem 0Coboro BHUMaHWsA CEKTOPY OOLECTBEHHBIX 3[aHWIA.

MpaBUTENbCTBY CTOUT NPOAOKUTL YCUANA MO MOBBILEHMIO OCBEAOMIEHHOCTI 06LIeCTBa C
MOMOLLbIO NPefoCTaBneHrs MHGopMaLmK O Mepax B 06MacT 3HeprosdGeKTMBHOCTM ANs KO-
HEYHOro NOTPebUTeNs, KaK B KUbIX, TaK 1 B 0OLECTBEHHbIX 3aHNAX.

MpaBUTENBCTBY CTOWUT MCMOMB30BATh YPOKM, U3BIEUEHHBIE 13 AEMOHCTPALMOHHBIX MPOEKTOB,
AnA onpefeneHns BO3MOXKHbIX BAPUAHTOB MHCTUTYLIMOHANBbHbIX U PErYAATUBHBIX pedopM Npu
paspaboTKe NOCNeYOLNX HaNpPaBAeHNI NPABUTENBCTBEHHOM MOUTUKM,

MpaBuUTENbCTBY CTOUT OBECTeUNTb CO3faHue HEOOXOAMUMBIX YCIOBUIA, MO3BONMBLUVX Obl MeCT-
HbIM BacTAM GUHAHCMPOBATL MEPbI MO IHEPro3IGGEKTUBHOCTM B [JOITOCPOYHON NepcrneKkT-
Be. EMy TakKe CTOUT NMPOAOIIXKNTD CTUMYTIMPOBaHME COBEPLIEHCTBOBAHWIA B 0OM1aCTH SHEPro-
SOPEKTUBHOCTM C MOMOLLBIO NMPeoCTaBNeHVA NHHOBALIMOHHBIX GUHAHCOBbBIX MEXAHV3MOB U
CO3[aHVis MpYBIeKaTeNbHbIX YCOBUIA AN 3aK/IOUYEHNA KOHTPAKTOB Ha NOBbILLEHVE 3Hepro-
SOPEKTUBHOCTY U ANA CEPBUCHBIX SHEPTETNYECKIMX KOMMAHWIA.

OcseweHue u 3HepzonompebAowWas npooyKyus

HpaBI/ITeJ'IbCTBy CTONT YCKOPUTb NpoLuecc paSpa6OTKI/I N IOUNHATMA O6LL|,I/IX MWHWMabHbIX CTaH-
OAPTOB SHEPreTnyeCckmnx nokasatenen ans NPOOYKTOB, NCMONb3YOWMX IHEPTNIO, B COOTBET-
CTBMIM C COOTBETCTBYOWMMIK MpaB1aMin ECwu EBpa3I/II7ICKOFO SKOHOMMYECKOro COKo3a.

Bnactam HeobxoaMMO BbIAENNTb JOCTATOUHbIE PECYPChl Ad COBMOAEHNA HOPMATVBHBIX Tpe-
60BaHNI, MOHUTOPWHIA 1 NPOBEPKM OOBABNEHHbIX MOKa3aTenen Ansa PasnnyHbIX rpynmn 6eiTo-
BbIX NPUOOPOB MO TPebOoBAHNUAM IHEPro3dPEKTUBHOCTI HE3ABMCKMO OT TOrO, MMMOPTUPYIOT-
CA 1N OHW U NPOW3BOAATCA BHYTPW CTPaHBI.

MpaBUTENBCTBY CTOUT CO3MaTb HEOOXOAMMbIE YCNIOBUA ANA NOAAEPKKA MECTHBIX BNACTEN Npu
pa3paboTKe 1 peanu3aumny NPOEKTOB MO BbICOKOIGGEKTUBHOMY YANUYHOMY OCBELLEHMIO. EMy
TaKXe CTOUT PacCMOTPETb BO3MOXKHOCTb BBEAEHMS GUHAHCOBbLIX CTUMYNOB AA COAENCTBIA
BbICTPOMY PACMPOCTPAHEHWIO 3HEPTOIDOEKTUBHOCTY B YIMUHOM OCBELIEHNV B CTPAHE.

MpaBUTENBCTBY CTOUT NMPOAOIKUTL CTUMYIMPOBATL MPUOOPeTeHEe BbICOKOIDDEKTUBHDBIX Obl-
TOBbIX MPVOOPOB.



PekomeHaaLmm

TpaHcnopm

[MpaBUTENbCTBY CTOUT MOBLICUTL Ka4eCTBO FOPOACKOrO MNaHNPOBaHWA, BKIOYAA TPaHCMOPT-
Hble IEeMEHTbI 1 PerynnmpoBaHue ABUKEHUA TPaHCNOPTa, C MOMOLLbIO CO3A4aHNA CUCTEMbI MO~
KasaTenei sHeprosdpdeKTUBHOCTH B TPAHCMIOPTHOM CEKTOPE.

MNpaBUTENbCTBY CTOUT BBECTU NONUTUYECKME NMAKETHI (DerynaTuBHbIE U CTUMYSIbI), CONENCTBYIO-
l1e yCKOpeHHOMY OOHOBIEHWIO CTAPOro aBToMapKa. ST Mepbl MOTYT MPUHATL GOPMY OCIOX-
HeHWVA MMNopTa CTapbix aBTOMOOWNEN, CTVMYNOB Brafenblam ObicTpee OOHOBNATL aBTOMAPK,
MapPKMPOBKa 3KOHOMWI aBTOMOBUIBHOTO TOM/VIBA, HAJIOTOBbIE U GUCKANbHbBIE MePbI, CTUMYIU-
pytoLne nprobpeTeHve bonee 3dpdeKTNBHBIX aBTOMOOUEN.

COOTBeTCTByPOLuI/IM BAaCTAM CTOUT YyNy4YlWnNTb KavyeCTBO YCIyr, 9d)d)eKTI/IBHOCTb, AOOCTYMHOCTb U
y,D,O6CTBO CyLeCTByOWMX CNCTEM O6LU,€CTB€HHOI'O TPaHCMOPTa C Uenblo CoO34aHnA allbTepHa-
TBbl YHaCTHOMY aBTOMO6I/IJ'IbHOM)/ MO/Ib30BaHMIO B TOPOACKNX pa|7|OHa><.
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Background
Country Overview

The Republic of Armenia is a mountainous, landlocked country strategically located at the
crossroads between Europe and Asia. The country has an area of approximately 29,740 km? '
and is located in the South Caucasus region of Eurasia. Armenia borders Turkey in the
west, Georgia in the north, Azerbaijan in the east, and Iran and the Azerbaijani exclave of
Nakhichevan in the south. The capital of the Republic of Armenia is Yerevan and in 2014 the
population of the country stood at 3.01 million.”® Its population density is just over 100 people
per km? making it one of the most densely populated countries in the region. The majority of
the population lives in urban areas and approximately 38% of the population lives in Yerevan.

Prior to the fall of the USSR, Armenia was a Soviet Republic for 70 years. The Republic of Armenia
declared independence from the USSR in August 1990, but was not officially recognized as an
independent state until 1991. After the dissolution of the USSR, the country embarked on a
path of democratic reform and transition from central planning to a market-driven economy.
In accordance with the Constitution adopted by a nationwide referendum on July 5, 1995,
Armenia is an independent and democratic nation with a presidential form of administration.
The president is elected by a national vote for a term of five years. The executive authority is
the Government of Armenia, headed by the prime minister, who is appointed by the president.
The legislative authority is the National Assembly (composed of 131 deputies elected for a
four-year term of office).

The Republic of Armenia is situated within the sharp continental climate belt. The climate
specifics of the country are a function of its geographic location in low latitudes and
mountainous terrain. Armenia is located in the Transcaucasus and its mountains are rich in
copper, molybdenum, lead, clay, limestone and semi-precious stones. Armenia is also rich in
natural sources of mineral water and has ten natural lakes, five canyons and numerous springs
and mountainous rivers. Lake Sevan is the world's largest mountainous pool of fresh water
with a surface of 1214 m?. Armenia’s highest mountain is the Aragats (4090 m).

Economic Background

From the 1950s into the 1980s, a powerful scientific, technical and industrial potential was
established in Armenia. It functioned in all basic industrial branches of the former Soviet Union:
chemical technologies, electrical engineering, radio electronics and the machine tool industry
as well as the textile, mining and metallurgy industries. In terms of its production volumes and
extensive cooperation networks, Armenia was among the four most industrial republics of the
former Soviet Union.

After the collapse of the Soviet Union as a common economic area, the transport blockade
and the energy crisis, the basic components of Armenian industry were destroyed and in the
immediate post-independence period Armenia’s economy contracted by half. This was largely
due to the breakdown of the value chains of the former USSR.?' During the 1990s, Armenia
managed to successfully implement a number of structural reforms and the economy
underwent a profound transformation. A liberal foreign investment law was approved in 1994
and by 1995 an IMF-sponsored economic liberalization programme together with inflows

19 http://www.gov.am/en/geography/

20 http://www.gov.am/en/demographics/

21 Republic of Armenia, Accumulation, Competition and Connectivity, World Bank (2013). Available online: http://www-wds.worldbank.org/external/
default/WDSContentServer/WDSP/IB/2013/10/03/000333037_20131003152734/Rendered/PDF/811370revision0Box0379837B00PUBLICO.pdf lv.
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of foreign capital resulted in positive growth rates. The growth was built on increases in
productivity and exports. In addition, favourable inflation and exchange rate dynamics led to a
depreciation of the real exchange rate by 15%.%

Armenia became an official WTO member in February 2003 and by the same year the economy
had regained its pre-independence size. During this period the government began actively
seeking investments from Armenians living abroad (the diaspora) into real estate in Armenia.
This created a construction-centred growth model supported by foreign exchange inflows.?
The newly created market-orientated environment enjoyed double-digit growth during the
years leading up to 2008. The rates were underpinned by high rates of investment, which
peaked at 35% of GDP. During the pre-2008 period, the construction sector accounted for more
than a third of real GDP growth. Furthermore, the real exchange rate appreciated by nearly
60% and the outward orientation of the economy declined. Despite the rapid construction of
residential buildings, prices increased and resulted in a bubble.

When the global financial crisis hit, investment declined, the construction industry collapsed
and the economy shrank by 14%.2* The crisis impacted on the country enormously and the
double-digit growth of the pre-crisis period has been replaced by more moderate growth
(5.1% in July 2015).» The growth rate is forecasted to decrease by the World Bank, driven
by the regression in the construction sector and the recession in Russia. On the other hand,
the construction sector is regarded as already having descended to its lowest level, and the
value of exports has increased in recent years, resulting in a more favourable balance of trade.
However, despite the growth, unemployment remains high and is currently at 18.2%.%°

Under the old Soviet planning system Armenia had developed a modern industrial sector that
was able to provide machine tools, textiles and other manufactured goods to sister republics.
This was often in exchange for raw materials and energy. Armenia has since switched to
small-scale agriculture and away from the large agro-industrial complexes of the Soviet
era. The country’s geographical isolation, narrow export base and monopolies in important
business sectors have made it particularly vulnerable to the recent deterioration in the global
economy and slowdown in Russia. Armenia is particularly dependent on Russian commercial
and governmental support and most key Armenian infrastructure is Russian owned and/or
managed, especially in the energy sector.

Inflation is currently below 4%,”” but the country has experienced fluctuations in the recent
past. The budget deficit has been reduced in recent years and the current account currently
enjoys a small surplus.?® This is the first budget surplus since the pre-crisis period.

Armenia scores 74.22 on the Ease of Doing Business index. The score, which has risen 1.54%
since 2015, is measured out of 100 and is known as the Distance to Frontier measure. It ranks
Armenia as 35" out of 189 countries, up from 38" the previous year.”

22 ibid.

23 ibid.

24 ibid.

25 http://www.tradingeconomics.com/armenia/gdp-growth-annual

26  http://www.tradingeconomics.com/armenia/unemployment-rate

27 http://www.tradingeconomics.com/armenia/inflation-cpi

28 InJuly 2015 the budget surplus was 58mUSS. http://www.tradingeconomics.com/armenia/current-account
29 Doing Business 2016: Armenia, The World Bank Group (2015).
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Figure 1: Problematic factors for doing business.
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Source: World Economic Forum: Global Competitiveness Report 2015-2016

Despite the various weaknesses of the economy it is still regarded as relatively liberal. According
to the Heritage Foundation Index of Economic Freedom, Armenia’s economic freedom score
in 2015 was 67.1.3°This score ranked it as the 52nd freest country out of 178 countries included
in the 2015 index. Within the European region the country ranks as 23 out of 43.

Poverty in Armenia increased in the wake of the global economic crisis and currently stands
at 32% of the population?' In addition, energy poverty affects almost 30% of Armenian
households. Energy poverty refers to households spending more than 10% of their budgets on
energy. Armenia’s targeted social assistance programme, known as the Poverty Family Benefit
Programme, helps to reduce poverty among vulnerable households.®

Ina 2014 Readiness for Investment in Sustainable Energy (RISE) survey carried out by the World
Bank, Armenia was assessed on three pillars of sustainable energy — energy access, renewable
energy and energy efficiency. With regard to energy efficiency, several aspects are noteworthy.
Firstly, it noted that in spite of legislation passed in 2004, which helped in adopting a legal
framework for energy efficiency, the country still lacks a national target for reducing energy
intensity. One area in which Armenia scored poorly was regarding the incentives or mandates
that energy supply utilities had to invest in energy efficiency. The report stated that utilities
were not required to carry out energy efficiency or carbon reduction activities. The same
applies to investment into energy efficiency by public entities and large-scale users, which
have no binding energy-saving obligations.** Overall, Armenia achieved RISE scores of 59/100

30 http://www.heritage.org/index/country/armenia

31 http://data.worldbank.org/indicator/SI.POV.URHC

32 The poor covered by PFBP were given discounts on their natural gas consumption. From April 1, 2011 to March 31, 2013, the discount applied to the first
300 cubic metres consumed. From April 1, 2013 until July 6, 2013, the discount applied to the first 75 cubic metres consumed. From July 7, 2013 to December
31,2074 the discount applied to the first 450 cubic metres.

33 http://rise.worldbank.org/data/exploreeconomies/armenia/2014/energy-efficiency
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in renewable energy and 37/100 in energy efficiency.* Such scores indicate that much work is
needed to attract necessary further investment in both areas of sustainable energy.

Figure 2: GDP & inflation development.
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Source: IEA & World Bank

Figure 2 shows the high rates of GDP growth that Armenia enjoyed in the first years of the
century. Although the global economic crisis was a major setback, the graph shows that the
economy overtook its pre-crisis peak in 2013. While the growth rate is not as strong as ten

years ago it can still be regarded as reasonably strong.

The charts in Figure 3 show the recent evolution of the Armenian economy. In both years the
economy was of a similar size, and while most sectors increased their share of the economy,

the construction sector suffered a contraction of approximately 60%.

34 http://rise.worldbank.org/data/exploreeconomies/armenia/20142topic=energy-access#energy-efficiency
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Figure 3: Change in economy by sector.
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Figure 4 shows the net inflows of foreign direct investment (FDI) into Armenia since 1992.
In 1998, FDI of little over 200m US$ constituted approximately 12% of GDP. Although FDI
increased year on year after 2001 up to 2008 where it peaked at approaching 1Bn USS, FDI as
a percentage of GDP only increased from 3.3% to 8.1% during the same period. That is to say
that while FDI as a percentage of GDP grew by approximately 2.5x, actual FDI grew by 13.5x.
The graph emphasizes the rapid development of Armenia’s economy during this period and
shows the role that FDI inflows played in the development of the construction sector.

Figure 4: Evolution of FDI.
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Energy Supply and Demand

Energy balance

The total primary energy supply (TPES) of Armenia reached 2900 ktoe in 2013. According to
International Energy Agency (IEA) energy statistics, about 77% of the primary energy supply of
the energy sector comes from imports (Figure 5). About 6.5 mIn m? of natural gas are imported
on average daily, over 80% coming from Russia, via Georgia, and the remainder from Iran. The
natural gas from Iran is imported in exchange for Armenia’s supply of electricity to Iran. The rate
of exchange is 3 kWh per m? of gas, which leaves about 30% of the electricity generated from
the gas in the country.

Table 1: Energy balance of Republic of Armenia, ktoe, 2013

pro?lillltts Nagt:sral Nuclear Hydro a:i(;,;l’l:sltse Electricity  Total
Production 0 0 615.03 186.878 8.501 0 810.753
Imports 371.831| 1864.386 0 0 0 12728 |  2249.77
Exports 0 0 0 0 0 -112.918| -112.918
Total primary energy supply 324587 | 1864.386 615.03 186.878 8.501 -100.19| 2900.361
Total final consumption 324587 | 1302.638 0 0 8.501 464.744 |  2101.295
Industry 0 280.015 0 0 0 103.974| 383.989
Transport 138.722 372.744 0 0 0 10.664 522.13
Residential 0 486.641 0 0 0 174408 |  661.641
::r'ci':‘:s"ia' and public 0 4029 0 0 0 817| 12199
Agriculture/forestry 0 0 0 0 0 12.986 12.986
Fishing 0 0 0 0 0 0 0
Non-specified (other) 148.104 122.944 0 0 8.501 81.012| 360.794
Non-energy use 37.762 0 0 0 0 0 37.761

Source: IEA online energy statistics, 2015.

TPES increased by 9% on average per annum between 2003 and 2008, with the growth rate
being interrupted during the recession in 2009 and 2010. Following the recovery from the
crisis, the growth rate returned to 9% in 2011 and 2012. The share of natural gas in total primary
energy supply grew from 56% to 64% during the period 2000 and 2013, while in the same
period there was a small decrease in the shares of oil products and nuclear energy (Figure 6).
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Figure 5: Energy production and imports.
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Figure 6: Total primary energy supply.
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Final energy consumption

The total final energy consumption (TFC) reached 2101 ktoe in 2013 and, similarly to
TPES, the consumption has been on a rising trend since 2000 (with the exception of the
recession years of 2009 and 2010 (Figure 7). TFC is dominated by natural gas (62%), followed
by electricity (22%) and oil products (15.4%). The share of natural gas has almost doubled
since 2000, while the share of electricity and oil has decreased by 20% and 40%, respectively
(Figure 8).

Figure 7: Total final consumption trend, 2000-2013.
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Figure 8: Total final consumption by energy source.
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The residential sector is the largest energy consumer, responsible for one-third of the final
energy consumption in 2013, followed by the transport sector (25%) and industry (18%).
Industry’s share has decreased twofold since 2000, mainly at the expense of the increased
share of the transport sector and to some extent of the residential sector.
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Figure 9: Total final energy consumption per sector (2013).
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Figure 11: Energy consumption by fuel and by sector.
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Commercial and public services
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Electricity, Natural Gas and Heat Supply

Armenia’s electricity generation system has 3.3 GW installed capacity and 2.5 GW available
capacity. Electricity generation in Armenia is provided by a mix of nuclear, gas, hydro and some
RES power stations; some are privately owned and operated, some are wholly owned by the
state. Roughly 50% of the generation facilities are more than 40 years old and many will need
to be closed soon.

Generating companies include:
- Armenian NPP;
- Hrazdan Thermal Power Plant (TPP);
- Yerevan TPP;
« Sevan-Hrazdan Cascade of Hydro Power Plants (HPPs);
- \Vorotan Cascade of HPPs; and
+ Small HPPs and a wind power plant.

The installed capacity of thermal power plants (TPPs) is 2433 MW. The TPPs have dual firing
capabilities and may burn both/either natural gas and/or mazut. The installed capacity of the
Hrazdan TPPis 1110 MW, that of Yerevan TPP is 550 MW, Hrazdan-5 with 445 MW, and Yerevan
CCGT has 242 MW. The available thermal capacity is 1380 MW.

The Armenian Nuclear Power Plant (NPP) came into operation in 1976 (the first unit), and in
1980 (the second unit). Two reactors of the type VWER-440/270 are installed with an aggregate
capacity of 815 MW.The installed capacity of all HPPs is approximately 1182 MW, including 222
MW of small HPPs. There is one pilot wind farm with 2.6 MW installed capacity.
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Figure 12: Electricity generation.
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Table 2: Installed generation capacities in Armenia.

Installed

Generation Type Capacity, MW Ownership Note
Thermal 2433
Hrazdan TPP 1100 | Russian Federation
Yerevan TPP 550 | GoA 50 MW operational
Vanadzor TPP 96 | private Not operational
Hrazdan TPP-5 445 | private
New CHP Yerevan TPP 242 | GoA Used for export to Iran
Hydropower 1182
Sevan Hrazdan 556 | private
Vorotan 404 | GoA
Small HPPs 312 | private
Nuclear Power 408
Metsamor NPP 408 | GoA
Commissioned in 2005,
Wind 2.8 | GoA funded by Iranian
government
Biogas 0.86 | private (DM project

Source: PSRC
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There are nine major hydropower plants throughout the country. The largest is the Sevan
Hrazdan Cascade, which is 90% owned by United Energy Systems of Russia. The one nuclear
power plant, Metsamor, was builtin 1979 and has an installed capacity of 815 MW, but only one
of its two units is currently operational and currently stands at 407.5 MW. Nuclear fuel is flown
in from Russia. Although the plant is government owned, UES signed an agreement in 2003 to
operate the facility. Scheduled to close in 2016, an agreement was reached in September 2013
to extend the life of the plant by ten years. In May 2014, Russia agreed to a $300 million loan for
upgrading the plant to enable its life to be extended to 2026.

Allelectricity is sold to the single distribution company at regulated tariffs; dispatch is conducted
on an order-of-merit basis. Significant investment is required in the generation as many of the
existing assets, including the Metsamor nuclear plant, are coming to the end of their life cycles.
The transmission network operator in Armenia is CJSC High Voltage Electricity Networks (CJSC)
and mostly consists of 220 kV single-circuit lines. There is a 330 kV line interconnecting with the
Agstafa substation in Azerbaijan (currently out of service, although it is technically operable),
and a small number of 110 kV lines.

The transmission network has a meshed topology, is capable of meeting the internal demand,
and has excess capacity to exchange with and transit power to the regional market.

The electricity demand grew steadily over the last decade, with an average 4.5% annual growth
from 2004 to 2008. Following the 7.4% drop in 2009, consumption has since increased by 5%
and 3% in 2012 and 2013, respectively.

Figure 12 shows that electricity has three generation sources: nuclear and hydropower, which
occupy approximately 30% each, and natural gas, which in 2013 comprised over 40% of
generational capacity. The available capacity is low when compared to the installed capacity
due to the age and poor condition of many generating plants.

The baseload capacity is provided by the nuclear power plant. Hydropower plants provide
daily load regulation while thermal plants operate to support peaks, especially in the winter
and when the nuclear power plant goes offline for maintenance. The Hrazdan-5 and Yerevan
CCGT plants also generate electricity for export under the gas for electricity swap arrangement
with Iran.

Given the growth in demand and the need to retire old generating facilities, Armenia could
potentially face a capacity gap in meeting peak demand. The Ministry of Natural Resources
and Energy (MENR) estimated in a recent investment plan for Armenia that at least 170 MW will
be needed by 2018 to meet peak demand. An additional 830 MW will be needed as of 2026,
when the existing NPP will be closed.
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Figure 13: Forecasted gap between peak demand and installed capacity.
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Transmission has been unbundled into two separate, state-owned entities — CJSC High Voltage
Electricity Networks and CJSC Electricity System Operator. As the names imply, the former is
the owner and operator of the transmission assets, while the latter carries responsibility for

system operations. Both companies are state owned.

Thereis only one distribution company, the privately owned CJSC Electric Networks of Armenia,
which manages the distribution network and the supply functions such as retail metering,

billing and customer relations.

The electricity sector consists of nine major generation companies and many small generators
(both private and state), one state-owned transmission company, one privately owned
distribution company, one state-owned systems operator and a state-owned settlement

centre.
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Table 3: Breakdown of electricity consumption in 2013

Sector ktoe %
Industry 103.974 22.4%
Transport 10.664 2.3%
Residential 174.408 37.5%
Commercial and public services 81.7 17.6%
Agriculture/forestry 12.986 2.8%
Non-specified (other) 81.012 17.4%
Total 464.744 100.0%

Source: IEA online statistics database, 2015

Figure 14: Breakdown of electricity consumption in 2013
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Figure 15: Structure of electricity sector.
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The market framework is based on the “single buyer model” with tariffs being regulated for
generation, transmission and distribution. Under the framework, the Electricity Networks
of Armenia (ENA) acts as the single buyer of electricity through contracts with generating
companies at prices regulated by the PRSC. Energy flows and payment delivery are monitored
by the Settlement Centre and the System Operator dispatches generators taking into account
the economic dispatch order of plants as well as plants’operational constraints.®

Natural gas sector

There are 1,851.7 km of high-pressure pipelines in the country, of which 1,607.9 km are in
operation. There are gas storage facilities in the country, with a current capacity of 135 million
m?; there are plans to increase this number in the near future.

A large proportion of road vehicles in Armenia use compressed natural gas (CNG) as their
fuel, rather than gasoline or diesel. This accounts for the high share of transport in natural gas
consumption.

The gas sector remains vertically integrated. ArmRusGazprom, which is fully owned by Russia’s
Gazprom, imports gas from Russia and Iran and also owns and operates the gas transmission
and distribution networks in Armenia.

It would clearly be of benefit to increase the diversity of gas supply and decrease consumption
to avoid exposure to market risks concomitant with dependency on one or two suppliers.
However, this is not so simple. For example, 26% of Armenian gas is used for electricity
generation, comprising 42% of the generation mix; 29% of generation is nuclear, but the
nuclear power plant (NPP) is due for retirement. Armenia is faced with the choice of replacing
that generation capacity with a CCGT power plant or a new NPP. The former is cheaper to
build and run and comes on stream much more quickly, but increases dependence on gas;

35 Investment Plan for Armenia, April 2014.
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the latter is much more expensive, will take longer to build and will provide only the baseload,
but improves energy security.

Since 2000 the natural gas distribution network has gradually expanded and many residential
consumers, who were looking for alternative heating solutions following the collapse of the
district heating system, connected to the gas network. As of 2013, 37% of the natural gas
consumption is in the residential sector, mainly for heating and hot water purposes.

Figure 16: Increase of natural gas consumers in residential sector.
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Hot Water Supply’; UNDP Armenia.

Table 4: Breakdown of gas consumption in 2011-2014

Structure of natural gas consumption by sectors (2011-2013) 2011 2012 2013 2014 ShTaFrEecin
Quantity of imported gas 2069.1| 2455.5| 2361.05| 2450.9 (%)
Gas distributed through networks, including to: 1534.92 | 1608.9 | 1836.95| 2008.8 82%
Population 550.75 542 | 53893| 5154 26%
Power sector 184.91 2319 | 402.80 59411 29.6%
Industry 252.04 259.9 | 275.261 2521 12.5%
Vehicle fuelling stations (CNG) 362.36 418| 45496| 4817 24%
Public sector 51.45 4841 49.89 49.1 2%
Other consumers 133.42 108.7 | 114.52 116.3 6%
Average calorific value of natural gas (kCal/m?) 8214

Source: Presentations during in-depth energy efficiency review mission, May 2016




In-Depth Review of the Energy Efficiency Policy of Armenia | 2017

District heating

Until the early 90s, centralized district heating provided heat for 64% of the country’s residential
space (and more than 90% of residential space in multi-apartment buildings), however it
collapsed after the dissolution of Armenia from the Soviet Union. The scope of the collapse of
district heating systems is illustrated in Figure 17.

Figure 17: Heat production in district heating plants.

10000 \\\\
10000
10000

10000 \

10000 T T T T T T T T T T T T T T T T T T T T T 1
1990 1993 1996 1999 2002 2005 2008 2011

Thousand Gcal

Source: Lessons learned from UNDP/GEF Project “Armenia — Improving Energy Efficiency of Municipal Heating and
Hot Water Supply’; UNDP Armenia

Energy Pricing Policy
The Public Services Regulatory Commission (PSRC) is the body responsible for setting and
reviewing tariffs in the electricity sector. According to the Energy Law, a tariff should be
based on:

- Justified operation and maintenance costs
- Loan service costs

- Costs related to environmental standards

- Preservation costs

- Technical and commercial losses

- Costs of the safekeeping of the utilized nuclear fuel and requisite allocations to the
Nuclear Plant Decommissioning Fund

- Reasonable profit
- Other justified costs as provided by legislation

The PSRC or the licensee can request a tariff review every six months. Once the request is
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made, a tariff review must be submitted within 90 days. The PSRC has the authorization to set
long-term tariffs for more than six months if it is considered necessary to provide investment
security. Once the price is set, licensees cannot appeal against the size of a tariff.

Table 5: Electricity & gas tariffs

Electricity tariffs
Final Consumer Groups Unit Size Price (VAT) Price (VAT)
From 1¢
st
From 1**August 2015 August 2016
110 kV-powered
! consumers (2015-N174 N) AMD /i 37.28 347
1.1 | Night tariff AMD / kWh 33.28 30.7
35 kV-powered
2 consumers (2015-N174 N) AMD /i 3978 312
2.1 | Night tariff AMD / kWh 3578 332
6 (10) kV-powered
3 consumers (2015-N174 N) AMD /i 4578 132
3.1 | Night tariff AMD / kWh 35.78 33.2
0.38 kV-powered
4 consumers (2015-N174 N) AMD /kWh 4878 46.2
4.1 | Night tariff AMD / kWh 38.78 36.2
5 | Population (2015-N174 N) AMD / kWh 48.78 46.2
5.1 | Night tariff AMD / kWh 38.78 36.2
. : Without .
Appliances Unit VAT VAT Valid
1 "ArmRosgazprom" (JSC gas consumption by the population-house Annual fees for the maintenance of the
system; (2012 N2516N decision)
1.1 | One gas burning appliance is available AMD 1891.67 2270 | From
July 72013
1.2 | Two gas burning appliances are available AMD 3783.33 4540
1.3 | Three or more gas burning appliances are available AMD 5675.00 6810
Gas tariffs
Consumption Unit Natural Gas Prices
From 7 July 2013 From 1**August 2016
NoVAT — |WIthVAT  |NoVAT | WithVAT
1 | "ArmRosGazprom” CJSC paroghnerin price of gas sold (2013 N190N decision)
AMD /
1.1 | Upto 10,000 cubic metres of monthly consumption | thousand 130.00 156.00 122.25 146.70
for consumers cubic metres
usb
equivalent
1.2 AMD / 230.82 276.98 214.63 257.56
Over 10,000 cubic metres of monthly consumption | thousand
for consumers cubic metres

Source: PSRC

51
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Renewable energy tariffs were set by the PSRC in 2007 to stimulate private investment in
renewable energy. New generating plants sign 15-year power purchase agreements (PPAs).
Under these agreements, Energy Networks Armenia (ENA) is obliged to pay the generator
for all the power produced. The PSRC is required to adjust feed-in tariffs annually in line with
changes in inflation and the USD to AMD exchange rate.

Table 6: Renewable energy tariffs (from May 2015).

Feed-in Tariff

Renewable Energy Technology May 2015-July 2016 July 2016-July 2017
AMD/kWh US$/kWh AMD/kWh US$/kwh

Wind 34.957 0.08 42.645 0.1
Biomass 38.856 0.09 42.645 0.1
Small h)t,dropower built on “natural water 0.05 23753 0.05
systems 20.287

Small hydropower built on irrigation 003 15.83 0.04
systems 13.523

Small hydropovxer built on “drinking water 9017 002 10,556 0.02
supply systems

Source: PSRC. Exchange rate: 436.96 AMD to 1US$

End-user tariffs for electricity in Armenia were increased by approximately 18% in July 2013
and the revised tariffs are shown in Table 7 below.

Table 7: End user electricity tariffs (2013)

Final consumer groups Unit size Price pre-2015  Price 2015*  Price 2016*
35 kilovolt powered

consumers (2013-N192 N) AMD / kWh 24.07 39.78 372
Night tariff AMD / kWh 20.83 35.78 332

6(10) kV powered
consumers (2013-N192 N) AMD / kWh 2.7 .78 82
Night tariff AMD / kWh 20.83 35.78 332

0,38 kV powered
consumers (2013-N192 N) AMD/kWh 3169 4878 462
Night tariff AMD / kWh 23.33 38.78 36.2
Population (2013-N192 N) AMD / kWh 31.67 48.78 46.2
Night tariff AMD / kWh 23.33 38.78 36.2

Source: PSRC.

Prices are with VAT (20%).

*In 2015, PSRC approved new electricity tariffs, and at the same time the government and ENA are co-financing 6.95
AMD for every kWh up to 250kWh per month per consumer/subscriber.

A comprehensive tariff study on Armenia was issued by the World Bank in June 2013.The study
noted that the end-user tariffs had not been increased since 2009 and were no longer cost
reflective. There were several reasons for this:
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- The price of gas had increased by approximately 10% since that time.
- The Armenian dram had depreciated by 30% against the USD.

- Consumption had dropped by 7% as a consequence of the decline in economic activity
over the previous five years, which had a direct effect on revenue since the tariff was
only on energy.

- The 18% increase in July 2013 may to some extent have addressed these issues.
Gas sector

Gas tariffs are available to the public on the PSRC website, so there appears to be a high degree
of transparency. There are also public consultations before the tariffs are finalized.

The end-user tariffs are set by the PSRC, and they are cost based. The tariffs include a forecast
of justifiable expenses for the next 12 months. When assessing the OPEX, the regulator takes
into account the out-turn for the previous year and forecasts reasonable changes such as the
impact of inflation.

The tariffs are differentiated by the volume of gas consumption: there are 579,766 customers

consuming less than 10,000 m?* per month, of which 572,361 are households, and 1,480
customers consuming more than 10,000 m3. This methodology is currently under review in
Armenia.

In July 2013, the PSRC announced an 18% increase in the gas tariffs to AMD 156 (EUR 0.37/m?,
which appears to have caused widespread concern among consumers. Gazprom Armenia had
requested a 63% increase to AMD 221/m? following a proposed increase by Gazprom in the
gas import price from USD 180 to USD 270/1000 m?. However, media reports on 5 September
stated that Gazprom had agreed to reduce the import price back to USD 180 if Armenia joined
the Eurasian Economic Union (EEU), as proposed by the Russian Federation.

Energy and Energy Efficiency Indicators

As mentioned earlier, Armenia’s economy almost collapsed after independence. The slow
recovery and shift of the economy from heavy industry to services has decoupled the energy
from economic growth and has kept the level of energy intensity relatively low. Over the 13-
year period Armenia’s ratio fell from over 0.25 to below 0.14. It currently enjoys approximately
the same ratio as its neighbour Georgia.
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Table 8: Evolution of energy intensity (toe per thousand 2005 USS PPP)

2000 2005 2009 2010 2011 2012 2013
World 0.19 0.18 0.16 0.17 0.16 0.16 0.16
OECD Europe 0.13 0.13 0.12 0.12 0.11 0.11 0.11
Non-OECD Europe and Eurasia 0.44 0.35 0.29 0.30 0.30 0.29 0.28
Armenia 0.25 0.18 0.16 0.15 0.15 0.15 0.15
Azerbaijan 0.35 0.22 0.10 0.09 0.10 0.10 0.10
Belarus 0.38 0.29 0.22 0.21 0.21 0.21 0.19
Georgia 0.22 0.16 0.14 0.13 0.14 0.14 0.14
OECD Total 0.16 0.15 0.14 0.14 0.14 0.13 0.13
European Union-28 0.14 0.13 0.12 0.12 0.1 0.1 0.1
Source: IEA
GDP average annual Energy intensity
growth rate annual growth rate

1999-2000 2000-2013 1990-2000 2000-2013

World 3.0% 3.8% -1.5% -1.4%
Armenia -3.8% 7.6% -9.1% -4.0%
Azerbaijan -5.2% 12.5% -1.8% -9.0%
Belarus -1.2% 6.7% -4.8% -5.0%
Georgia -9.3% 6.3% -4.8% -3.0%
OECD Total 2.8% 1.7% -1.1% -4.5%
Source: [EA
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Figure 18: Total primary energy supply/GDP - energy efficiency.
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Energy and Energy Efficiency Policy
Strategic Framework

The energy sector of Armenia is expected to play a key role in the achievement of the
strategic objectives of the government of Armenia (GoA) in the future. The 2013 National
Energy Security Concept outlines the GoA's strategies for achieving energy security through
fuel diversification, building up fuel reserves and reserve generation capacity. The Concept
identifies the promotion and development of, and investment in, renewable energy
technologies as being critical to Armenia diversifying its energy supply and achieving
energy independence.

The Armenian Development Strategy (ADS) and National Security Strategy (NSS) alsoemphasize
the importance of renewable energy and energy efficiency in addressing energy security. The
ADS and NSS outline the strategic objectives for economic growth, poverty reduction and
national security. Both policies highlight the fundamental importance of the energy sector in
achieving these objectives. The strategic objectives of the ADS and NSS for the energy sector
for the period 2012-2017 are:

- Increase of energy security;

- Development of renewable energy, including increased efficiency of existing
hydropower potential and creation of alternative sources of energy supply;

- Improvement of system reliability;

- Development of regional trade;

- Replacement of depreciated power plants;
- Promotion of energy efficiency;

- Further development of nuclear energy.

Several energy sector strategic documents specify targets for achieving the GoA's stated
objectives in the sector:

() Energy Sector Development Strategy within the Context of the Economic
Development in Armenia, approved by the GoA in 2005,

(i The National Programme on Energy Saving and Renewable Energy, approved in
2007, and

(i)  The Action Plan of the MENR of the Republic of Armenia in line with the National
Security Strategy, approved in 2007.

The key principle of the energy strategy adopted by the Armenian Energy Ministry included
ensuring sustainable development of the energy sector based on the prevailing economic
trends. It sought to expand regional cooperation prospects, taking into account the experience
gained by the energy sector.

A Strategy for Energy Sector Development until 2025-2030 in the Context of Sustainable
Development of the Republic of Armenia was developed in 2005 and is now under scrutiny by
the government of the Republic of Armenia. The core element of the strategy includes ensuring
a reasonable level of the nation’s energy security. Armenia has overcome the grave energy crisis
and has learned the lessons of poor energy security. The energy security strategy is based on the
implementation of a three-tier diversification that envisions:
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m the use of varied generating capacities to produce electric power (hydro, thermal
and nuclear);

m supplying the economy and the energy sector with the necessary variety of fuel and
energy resources (natural gas, oil products, nuclear fuel, renewables);

m ensuring reliable (diversified) deliveries of fuel and energy resources through the use
of gas and oil pipelines, railways, motor roads and power lines.

In 2013, a National Energy Security Concept was developed, which defines actions for fuel
diversifications through renewables and nuclear power as well as building fuel reserves and
increasing electricity generation capacity. A Schedule for Activities 2014-2020 was adopted in
2014 for the implementation of the energy security concept.

Legislative Framework

The Energy Law that was adopted in 2001 regulates interrelations between legal entities
involved in the energy sector and electricity, heating and natural gas consumers pursuant to
the law and the state bodies. Some of the basic principles of the state policies for the energy
sector stated in the Law are as follows:

- Enhancement of competition and efficient operation in the energy sector.

- Regulation of energy sector operations.

- Protection and balance of interests between consumers and economic entities.

- Efficient use of domestic and alternative sources of energy, and the creation of
economic and legal mechanisms to serve that purpose.

- Encouragement of investments, safety and environmental protection in the energy
sector.

- Encouragement of scientific and technical progress and employment of new energy-
efficient and energy-saving technologies, as well as encouragement of personnel
training and retraining.

- Separation of the generation, transmission and distribution system operators, etc.

The Law on Energy Saving and Renewable Energy (2004) defines the principles of the state

policy on energy efficiency and renewable energy with the following objectives:
- To strengthen the economic and energy independence and improve energy security
- To increase the reliability of the energy systems

- To establish and develop industrial infrastructure and service organizations for the
promotion of energy saving and renewable energy

- To reduce adverse impacts on the environment and human health as a result of
technological developments.

The Law stipulates that state policy in the area of energy saving and renewable energy shall
be based on the principle of voluntary participation of the involved parties, and the following

principles:

- Increasing the level of supply of indigenous renewable energy carriers to satisfy the
energy demand of the economy;
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- Implementation of energy-saving strategies, as well as the development and
enforcement of legal and economic mechanisms for the promotion of renewable
energy;

- Ensuring high priority of efficient use of energy given the increasing volumes of
imported and extracted energy resources;

- Ensuring increasing usage of renewable energy resources as well as the application and
development of new renewable energy technologies;

- Ensuring competitiveness of renewable energy resources and protection/enforcement
of the rights of businesses engaged in the area of renewable energy;

- Ensuring high priority of issues of environmental protection and efficient (economic)
usage of natural resources while implementing measures/activities aimed at the
development of energy saving and renewable energy;

- Promotion of energy-efficient production of electric and/or heat energy, including for
autonomous energy producers;

- Promotion of integrated activities between autonomous energy producers, using
renewable energy resources, and the energy system aimed at the exchange of electric
energy;

- Promotion of consumer choices and use of different energy carriers and energy
efficiency technologies; and

- Implementation of energy-saving and renewable energy state (national)-targeted
programmes.

In 2016, changes to the Law on Energy Saving and Renewable Energy were introduced as
follows:

-The Government’s policy on energy efficiency and renewable energy will be based on
mandatory technical requirements for energy-intensive sectors to ensure energy savings
and energy efficiency.

-Economic sectors will be classified by energy intensity and mandatory technical
requirements for energy saving and energy efficiency will be determined for these new
energy intensity categories. These technical requirements will be applied to state-
funded programmes and initiatives (e.g. renovations).

-Market conditions - including further recovery in the domestic consumption market -
for energy efficient equipment, devices and products which threaten human life and/
or the environment will be established by a Government Decision of the Republic of
Armenia.

-Energy flows will be enabled between independent renewable energy producers and
license holders for electricity distribution. Independent renewable energy producers,
whose installed capacity does not exceed the total capacity of electricity consumers
being supplied (capped at 150 kW), will come out of the regulatory framework.

Government Programmes and Action Plans

The government has worked towards the implementation of the provisions of the Law on
Energy Efficiency and Renewable Energy. The National Programme on Energy Saving and
Renewable Energy of the Republic of Armenia was developed in 2007 with the main aim of
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setting the targets for the energy-saving and renewable energy development in the country
and outlining mechanisms for its implementation. The main goals of the National Programme
on Energy Savings and Renewable Energy 2007 include:

- Alleviate the inefficient growth of the energy sector by securing intensive
implementation of energy efficiency measures.

- Efficient consumption of energy resources and maximal employment of renewable
energy resources, through the application of targeted economic and legal mechanisms.

- Increase the efficiency of energy resource consumption in all sectors of the economy.

- Plan the development of the energy resources of the country parallel to the
advancement of energy saving and renewable energy, taking into account that
increased energy efficiency usually has a low cost.

- Direct the finance policy of the country towards energy saving and renewable energy
development.
- Organize, promote and provide equal accessibility to modern technologies for all
members of society, consumer and corporate alike.
In 2011, the government adopted the First National Energy Efficiency Action Plan (NEEAP). This
action plan was established to define concrete actions in order to fulfil the aims of the national
policy to improve energy efficiency and the usage of renewable energy sources. The action
plan was elaborated for the period 2011-2014. The first NEEAP defined a set of policy and
programme measures for energy efficiency improvements in all relevant economic sectors.

A draft second NEEAP was prepared in 2015 and is currently under consideration by the
government.

Table 10: First NEEAP targets per sector

Baseline

Cumulative sector saving target for

sector/Heasure final ener.gy 2014 (based on 2010 baseline)
consumption
Horizontal/Cross-cutting measures No target
. . . . % 2'7
Building sector (residential) 695.7
ktoe 18.8
Industry sector (includi tion) * 7
ndustry sector (indluding power generation
K o g 206.9 | ktoe 35
% 6.7
Agriculture/Forestry
358.3 | ktoe 240
. % 3.1
eKTop TpaHcnopTa
Lt 4996 | ktoe 155
% 1.1
Cenbckoe X03AiCTBO/ NNeCHOE X03ANCTBO
140.1 | ktoe 1.5
% 33
BCET0 1900.6
ktoe 63.3
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Institutional Framework

The Ministry of Energy and Natural Resources of the Republic of Armenia (MENR) is the
highest executive authority to elaborate and implement the policies in the energy sector, which
includes the reform process. It is responsible for system planning and investment planning for
state-owned entities. The Ministry’s objectives also include the provision of energy efficiency
and renewable energy sector policy development and implementation, provision of the state
policy of state technical control in the power sector and energy consumption, conducting
supporting research, and obtaining and facilitating support from international organizations.*®

The Ministry was established in 1992 with a view to improving management efficiency and
to leading the way for demonopolization and reform in the energy sector. Between 1996 and
2000 priority was given to ensure the sustained, reliable and safe operations of the power
grid and the nuclear power plant in order to overcome the aftermath of the energy crisis.
Armenian energy sector restructuring initiated by the Energy Ministry was the key to energy
crisis management. During this period fuel consumption fell at a slower rate.

The Public Services Regulatory Commission (PSRC) performs regulatory operations in the
energy, water and telecommunication sectors, including:

+ Regulating tariffs, service quality and licensing

- Overseeing compliance with licensee obligations

- Mediating disputes between licensees and customers

- Defining electricity market rules

- Setting, monitoring and enforcing service quality standards®’

The Ministry of Nature Protection of RoA is the highest executive authority that elaborates and
implements the policies of the Republic of Armenia government in the areas of environmental
protection and sustainable use of natural resources. It also coordinates the implementation of
the activities aimed at meeting the commitments of the Republic of Armenia under the UN
Framework Convention on Climate Change. In 2015, the Ministry submitted to the UNFCC
the Intended Nationally Determined Contribution (INDC), striving to achieve the aggregated
quantitative contribution of 633 mIn ton CO eq for the period 2015-2050.

The Ministry of Urban Development (MUD) is responsible for construction and building
policies and regulation, and for overseeing most of the investments in this sector. MUD is
also responsible for the Social Housing Strategy. Energy efficiency-related tasks/functions
are included in its charter. MUD has three separate units that have key roles in the urban
development sector.

- The Urban Development Inspectorate is responsible for enforcement of building norms/
standards.

- The “Licensing Centre”agency is responsible for issuing licenses for urban development
sector organizations and specialists. The provisions for energy efficiency and energy-
saving regulation in the construction sector were added to the MUD charter by the
decision N225-N of the government of the RoA dated March 14, 2013. According to the
Ministry of Urban Development action plan for 2014, the decision “On application of

36 http://www.minenergy.am
37 http://www.psrc.am/am
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measures directed towards increasing energy saving and energy efficiency in objects
constructed by the state means”is already being drafted for adoption by the RoA
government.

- The Urban Development Project Implementation Unit is in charge of implementing
client functions for urban development programmes through the state budget.

General recommendations

The government should continue to work on the long-term energy strategy to ensure that
energy policy goals respect and fully reflect the potential of energy efficiency and renewable
energy to contribute to wider political, economic, social and environmental goals. The
government is to be commended for the ongoing efforts within the National Energy Security
Concept and when making decisions on increasing generation capacities the potential
contribution of energy efficiency to reducing long-term energy demand should be taken
into account.

Energy efficiency and renewable energy should continue to be high priority in all sectors and
future energy-related policies should be supported by detailed analysis of energy efficiency
potentials in the economy, and the barriers that delay the realization of these potentials.

The government should continue to ensure sufficient coordination and synergy between
the national policies and international donors’ initiatives. The institutional framework to
support the implementation of energy efficiency policies, including the Ministry of Energy
and Natural Resources, should be strengthened, in order to coordinate and enforce concrete
programmes and actions in all economic sectors.

Active engagement of relevant scientific research institutes should be encouraged in
the efforts to address current challenges facing the energy sector, including the issues of
increasing energy efficiency, reducing losses, ensuring reliability and high quality of power

supply.

Government shouldensure effectiveimplementation ofthe second National Energy Efficiency
Action Plan (NEEAP). The establishment of an effective institution is of key importance in this
respect. A procedure for evaluation and review of progress should also be put in place.

From an economic point of view, the observed decoupling of GDP and energy consumption
growth is positive and should be reinforced further.

While continuing to promote participation in the Covenant of Mayors, further efforts should
be targeted to increase the capacity of municipalities to develop and implement their
Sustainable Energy Action Plans, including financial capabilities.
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Assessment of the Energy Efficiency Potential and Policies at Sectoral Level

As presented earlier, the residential sector was the largest energy consumer in 2013,
responsible for one-third of the final energy consumption. The second biggest consumer
was the transport sector (25%), followed by industry (17%). A recent report by USAID*
projects that in 2036 the respective sectors’ shares will grow to 45.6% for the residential
sector, 29.8% for industry and 21.1% for the commercial sector.

Figure 19: Projected energy demand by 2036.
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Source: Armenia Least-cost Energy Development Plan, USAID LEDS, 2015

According to the National Programme on Energy Saving and Renewable Energy, the potential
for energy efficiency savings in Armenia is large, including 462 ktoe in the building sector
(public and private sector) and 409 ktoe in industry (including 50.6% for the chemical and
metallurgy sector and 24% for the food industry), while optimization of lighting in all sectors
was estimated to save 475 GWh.* In 2015, the SE4All Copenhagen Centre commissioned a
study* that also provides estimates of the technical energy efficiency potential in various
sectors (Table 11).

38 Armenia Least-cost Energy Development Plan, USAID LEDS, 2015.
39 National programme for energy saving and renewable energy, USAID.
40 Accelerating energy efficiency initiatives and opportunities. Eastern Europe, Caucasus and Central Asia, 2015.
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Table 11: Summary of energy efficiency potential estimates

Power generation 126 ktoe
Industry 120 ktoe
Transport 491 ktoe
Services 33.4 ktoe
Residential 681 ktoe
Other 180.6 ktoe
Total 1632 ktoe

Source: Accelerating energy efficiency initiatives and opportunities.
Eastern Europe, Caucasus and Central Asia, 2015

As mentioned earlier, since 2010 Armenia has implemented the first NEEAP, however in many
areas the enforcement of the policies introduced has been lacking and a number of measures
have not been, or are only partially, implemented. As can be seen from Table 12, the activities
in the public building and transport sectors were most successful and for both sectors savings
have been achieved well beyond the target. At the same time, more efforts are still needed to
unlock the potential for energy efficiency in the residential, industrial and agriculture sectors.

Table 12: First NEEAP targets per sector

Sector/Measure ﬁ::ls::::: Cumulative sector saving target for ~ Achieved in
o 2014 (based on 2010 baseline) 2014, ktoe
consumption
Horizontal measures No target 355
o L % 2.7 0%
Building sector (residential) 695.7
ktoe 18.8 0.1
Industry sector (including power WA % 1.7 26.6%
generation) | ktoe 35 55.1
. % 6.7 0.4%
Agriculture/Forestry 3583
ktoe 24.0 1.4
% 3.1 14.1%
CekTop TpaHcnopTa 499.6
ktoe 15.5 70.6
% 1.1 0.1
Cenbckoe X037iiCTBO/NECHOE X03AICTBO 140.1
ktoe 1.5 0.13
33 6.3
BCET0 1900.6
ktoe 63.3 120.3

Source: Draft second NEEAP

The following sections will provide an overview of the main policy instruments related to
improving energy efficiency in different sectors, analyse the major barriers and obstacles to
capturing the available potential and provide recommendations for improving the delivery of
energy efficiency in Armenia.
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Power Industry (Electricity and Natural Gas)

The reliance upon imported fuels combined with old and undermaintained transmission and
distribution assets puts Armenia at risk of supply interruptions, price fluctuations and power
outages. The electricity transmission infrastructure is old and undermaintained. The average
age of transmission assets is 45 years. The high-voltage transmission network of Armenia
consists of 220 and 110 kV power lines with a total length of approximately 4,500 km. The High
Voltage Electricity Networks (HVEN) of Armenia estimates that around 520 km or 33% of the
220 kV transmission lines need urgent rehabilitation.

The government, with the support of donors, partially rehabilitated the 220 kV substations;
however, still further efforts are necessary to increase the reliability of the power supply in the
country.

The gas transmission network includes 1863 km of pipelines and connection to Russia through
Georgia and Iran. The distribution network is maintained by Gazprom Armenia. The latter has
carried out numerous gasification projects over the last decade, increasing the residential
connection rate from 20% in 2002 to 95% by 2011. Gas distribution losses are relatively low
and amounted to 2.3% in 2013.

The overall electricity losses are high, and according to recent studies about 30% of the total
primary energy supplied is lost through transformation, transmission and distribution (USAID,
2014). As can be seen from Table 13, most significant are the losses in electricity transformation
and distribution and hence the Armenian government has given high priority to measures to
mitigate these losses. Armenia’s National Energy Security Concept prioritizes the rehabilitation
of key power transmission network assets as a prerequisite for a reliable power supply in the
country.

Table 13: Energy losses in the Armenian energy system

per year 2005 2010 2011 2012 2013
Losses in energy transformation (ktoe) 768216 |  897.205|  897.192
Losses in electricity transportation (GWh) 97.23 101.43 137.2 145.8 138.7
Losses in electricity distribution (GWh) 810.00 705.40 766.8 803.5 810.0
Losses in centralized heat pipelines (TJ) .22 453 3.48
Losses in natural gas pipelines (million) m?) 135.6 141.6 144.7

Source: PCRS, 2015

The Asia Development Bank’s Power Transmission Rehabilitation Project started in 2014 and
will upgrade the national power system operation’s reliability and efficiency, and enhance
transmission capacity. The project supports: (i) the expansion of the supervisory control and
data acquisition (SCADA) system, (i) the rehabilitation of two existing 220-/110-kilovolt (kV)
substations, and (iii) institutional development, capacity building and project management.
The project will increase the electricity supply to urban and rural consumers to support
inclusive and sustainable economic development.

The World Bank supported the Electricity Transmission Network Improvement Project (ETNIP)
for Armenia, which started in 2015 and will improve the reliability of the power transmission
network and system management, and support the government’s efforts in ensuring an
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adequate electricity supply across the country. This project, through the rehabilitation of the
several substations, will help reduce the number and duration of equipment failures caused
by technical reasons, and thus improve the reliability of the power supply for almost 120,000
electricity consumers. The total financing of the project is US$69.16 million, of which US$17.16
million will be the government’s contribution. The World Bank will provide a US$52 million
IBRD loan.

In addition to the high-voltage network losses and reliability issues, losses remain higher
than allowed by the regulator in the low-voltage networks operated by the Armenian Electric
Networks. The draft second NEEAP of Armenia estimates that the energy-saving potential in
Armenia Electric Networks is about 62 GWh per year, which will result in financial savings of an
average of 1.5 billion AMD.

Table 14: Energy efficiency potential in power and heat generation, transmission and distribution (as
of 2013)

Spe- Ac- Esti-

cificcon- Practical tual con- mated
Units2 sump- mini- sump- Comments technical
tionin mum tion potential.
2010 abroad 1000 toe

Integrated tech- Scale of

nologies of goods, Uni eco-
work and services nomic
production activity

- | 1 . 0,
ey e P 667 | goe/kWh 702 1435|1834 | CETWING0% | g, o
plant retrofits efficiency
Own needs Global practice
- minkWh 135 | % 4.30% 4.00% 5.00% | — North 0.028
consumption )
America
Flectictytransmission | v | 8805 |% 1230%|  690%|  7.00% E'j’:;;r‘]"a‘t'ce 102
. Equipment
Gats 2'tedb°"e’ 11| Kgoe/G cal 155 1057 with 95% 0.14
retronts thou. Geal efficiency
Electricity consumption
for heat generation by 11| kWh/G cal 23 7 9 | Finland 0.02
boilers thou. Geal
Replacement
Heat distribution 10| % 1060% | 5.40% of heat 0.14
pipes (new
thou. Geal technology)
Total for power and 125.93
heat

Source: UNEP/SE4ALL/C2E2, “Accelerating energy efficiency initiatives and opportunities. Eastern Europe, Caucasus
and Central Asia’; 2015.
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Figure 20: Energy losses in 0.38-110 kV network (% of energy entering the network).
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Table 15: Losses in Armenia Electric Networks system and potential for energy saving

Losses, min kWh 2009 2010 2011 2012 2013 2014 Average

Actual 1.0 705.4 766.9 803.5 810.0 789.9 764.4
Regulated limit 650.0 668.8 7218 7326 755.2 685.8 702.4
Technical 623.7 651.2 7033 679.3 635.2 6173 651.7
Energy-saving potential, min kWh 2009 2010 201 2012 2013 2014 | Average
Total 60.9 36.6 45.1 70.9 54.8 104.1 62.1
Cost-saving potential, min AMD 2009 2010 201 2012 2013 2014 | Average
Total 1284.7 817.6 1006.9 1577.5 1406.3 3189.3 15471

Source: Draft second NEEAP, Ministry of Energy and Natural Resources, 2015
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Recommendations Electricity, Gas and Heating Sector

The modernization of the generation, transmission and distribution infrastructure needs to
continue, in order to further minimize losses and utilize the existing energy saving potential.

The government should continue to facilitate the progress on interconnections with
neighbouring countries to support regional integration of energy markets and to overcome
isolation of the domestic energy market.

The government, with support from the PSRC, should review the market model as new
interconnections develop and ensure adaptation of balanced market rules to reconcile with
EU legislations and Eurasian Economic Union rules to remove requlatory and trade barriers.

The government should continue the promotion of renewable energy in a cost-effective way.

The ongoing efforts by the distribution company (Electric Networks of Armenia) to introduce
smart technologies in metering should be encouraged.

Feasibility studies, including assessments on efficient use of heat, should be carried out as a
basis for future decisions on the development of co-generation.

Industry Sector

The industrial sector consumed 383 ktoe in 2013 or about 18% of the total final consumption
in Armenia, and as mentioned earlier this share is expected to grow in 2036 to 29.8%, making
industry the second largest consumer after the residential sector. The average growth rate
of industrial consumption has been 7% over the last four years. The recent USAID Least-cost
Energy Development Plan projects an average growth rate of 3.8% annually until 2036.
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Figure 21: Trends in industrial energy consumption 2009-2013.

1200.00 1121.90 0.50
45 O
0.43 999.00 045 O
1000.00 - 040 <
824.40 0.36 035 g
800.00 —033—— 0 5
030 ©
53
600.00 0.25 2
3
020 ¢
356.43 371.72 i)
400.00 o1s E
3
200.00 010 g
005 W

2010 2011 2012
I Sectoral GDP (Bin AMD) Energy Use in Industry(ktoe)

Industrial energy intensity

Source: Presentations made during in-depth energy efficiency review mission in Yerevan

600 30%
500 \ 25%
400 20%
o
[
2 300 15%
4
200 10%
100 5%
0 0%
2009 2010 2011 2012 2013
I Industry consumption Share in TFC

Source: IEA online database

In 2013, the industrial sector consumed 21% of the overall natural gas consumption and 22.5%
of the total electricity consumption.
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Figure 23: Electricity consumption by industrial subsector.
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A report commissioned by the SE4All Copenhagen Energy Efficiency Centre*' assesses the
technical energy efficiency potential for industry, using 2013 data on industrial activities. The
potential is estimated for six energy-intensive industries and seven cross-cutting technologies.
The total technical potential is estimated to be 119 ktoe, which is about 31% of the 2013 total
industrial consumption.

Table 16: Energy efficiency potential in industry (as of 2013)

Integrated tech- Scale of s Practi- Ac Esti
. con- tual con- mated
nologies of goods, 5 eco- : cal .
) n . Units2 sump- " sump-  Comments technical
work and services nomic el mini- . A
roduction activit tion in mum tion o
P y 2010 abroad 1000 toe
Aluminium 10°t 28 | kgoe/t 1,292 1,119 1,763 | Global practice 4.76
Zincand lead ore 10°% 16 | kgoe/t 4438 91 Global practice 5.74
Copper 10%t 195 | kgoe/t 637 343 Global practice 574
Cement production | 10°%t 431 kgoe/t 16.8 1.7 13 | Global practice 3.92
Meat and meat Chelyabinskaya
. 10 77 | kgoe/t 147.7 35 Oblast 8.75
Tambovskaya
Bread and bakery 10 293 | kgoe/t 109.9 62.3 Oblast 13.93
Efficient motors 10% units 0.2 | kWh/motor 9,956| 8507 Global practice 2121
Variable speed drives | 10 units 0.1 | kWh/derive 9,956| 9,356 Global practice 3.92
E.fﬁq.e ntindustial 10% lights 0.1 | kWh/light 247 160 Global practice 0.49
lighting
Total for industry 120.12

Source: Accelerating energy efficiency initiatives and opportunities.
Eastern Europe, Caucasus and Central Asia, 2015

Recent initiatives have also confirmed the great potential for improving energy efficiency in
industry through the implementation of energy management systems, building capacity in
energy auditing and the application of best available technology practices for energy efficiency.

The UNIDO/REC Resource Efficiency and Clean Production Programme (RECPP) implemented
audits of ten pilot enterprises and estimated that a 15-20 % cost-effective energy and water
use reduction was possible. Also, recently the Ministry of Nature Protection, by transposing
Best Available Techniques Reference Document (BREF) notes to various sectors of the economy
(including cement production and copper smelters), identified a 15-18 % reduction in energy
use accompanying the technological changes aimed at reducing environmental pollution.

UNIDO is also implementing a Cleantech programme for small and medium enterprises
with the objective of further promoting innovation through clean energy technologies. The
project is aimed at promoting an innovation ecosystem, driven by incentives, and is assisting
in the design, deployment and scaling up of innovative clean and efficient technologies
and processes across small businesses in the country. Through various activities in four main
areas — energy efficiency, renewable energy, waste to energy and water efficiency — UNIDO is
addressing some main barriers including:

41 Accelerating energy efficiency initiatives and opportunities. Eastern Europe, Caucasus and Central Asia, 2015.
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-The lack of information about technology options, best practices and benchmarks
within enterprises, and linkages between research institutes and industry remain weak,

-The lack of trained experts for mentoring entrepreneurs,
-The lack of an enabling policy and regulatory environment.

The draft second NEEAP estimates that the energy efficiency financing (in the form of loans)
provided by IFls to industry and SMEs in the period 2010-2015 was approximately 67 min USD,
however no information was available on the actual energy savings achieved.

Table 17: EE project financing by IFls in industrial and SME sectors

Total Loan Annual Lending Reported for 2010-2015 New Source
Portfolio
[USD] 2010 2011 2012 2013 2014 2015* 2016
European Bank for Reconstruction and Development - EBRD

- Industrial (specify) 3560000/ 800000 2760000
- SME (specify sector) 15290000( 1120000 4720000( 9050000/ 400000

Subtotal 18850000 1920 000 7480000 9050000 400000 =

o GeengowthhndoeF |

- Industrial (specify) 2440928 2440928
- SME (specify sector) 921872 921872

International Financial Corporation - IFC
- Industrial (specify) 25050000 25050000

Subtotal 25050000 25050000 ® °

CSMEGpeciysecto) | 0000000/ ||| | 200000

Source: Draft second NEEAP, MENR
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Recommendations Industry

The government should consider a more proactive enerqy efficiency policy for the industry
sector.

The government should assess further expansion of mandatory energy auditing for
large industries, consider voluntary auditing also for SMEs as well as incorporating a
standardized approach to energy auditing. It should also encourage further industrial
enterprises to implement actions to deliver cost-effective energy savings including the
already adopted energy auditing system for the large energy consumers.

The government should actively promote the adoption of energy management practices
(such as 1SO 50 001) to large industrial enterprises.

The government should continue the process of aligning the existing industrial equipment
standards to the best international practices.

The government should encourage ongoing efforts to introduce clean resources planning
as well as activities within the Global Cleantech Innovation Programme for SMEs in
Armenia. It should encourage the establishment of networks of large industries in order
to establish a platform for information sharing and the promotion of best practices to
accelerate the identification, planning and implementation of high-impact energy
efficiency measures.

The government should consider extending the policy tool kit to include various incentive
schemes for industrial enterprises that undertake energy audits in order to support the
implementation of the audits’ recommended measures as well as other justified actions.

Building Sector
Residential buildings

According to UNDP Armenia,* 65% of Armenia’s population of 3.23 million inhabitants live
in urban areas. There are over 400,000 apartments with a total area of 25 million m? in multi-
apartment buildings. The largest portion of the urban housing stock is between 30 and 60 years
old, and it typically has poor thermal characteristics and is poorly insulated. All old buildings
require some type of repair, and 11% of the buildings are in urgent need of reconstruction.

Buildings represent the largest energy end-use sector, accounting for 37.5% of electricity
and 25.3% of gas consumption in Armenia (a major portion of both is consumed to cover
the heating load, due to the absence/collapse of the centralized district heating system and
switching to the individual heating options). In the early 2000s, construction of new buildings
began to increase on average by 15-20 % annually. The projected energy consumption in
residential buildings until 2030 according to the draft second NEEAP will continue to be
between 27% and 29% of the total energy consumption.

42 Improving Energy Efficiency in Buildings, UNDP project document.
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Table 18: Multi-apartment building stock growth in Armenia

Year 2000 2001 2002 2003 2004 2005 2006 2007 2008
Space, m’ 194000 197000 285000| 512000| 294000| 353000| 386000| 480000 521000
| Growthrate, % | 2 ss| s s w0 9 M9

WcmouHuk: HayuoHaneHas cmamucmudeckas ciyx6a

Figure 24: Building stock growth rate projections.
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A number of laws, regulations and standards were adopted recently that introduced energy
efficiency requirements to newly constructed residential buildings as well as for renovation of
public buildings, including:

- The Law on Urban Development.

- The Law on Energy Saving and Renewable Energy.

- Government Decision N225-N, dated March 14, 2013, on the provisions for energy
efficiency and energy-saving regulation in the construction sector .

- Government Decision N1504-N, dated 25 January, 2014, “On the application of measures
directed towards increasing energy saving and energy efficiency in objects constructed
(reconstructed, renovated) by state means'”.

- Draft Government Decision on the introduction of systematic mechanisms for

reconstruction (repair, renovation) of common spaces (roofs, basements) of multistorey
buildings.

-"Construction Climatology”’, RACN 1I-7.01-2011 Construction norms.
-"Multistorey buildings”RACN 31-01 -2014 Construction norms.
- 26 National standards, including “Buildings'Energy Passport”NS.

- 17 EU and ISO energy efficiency standards and RA standard CN [I-7-01-2011 Construction
climatology updated.
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- RA standard Energy Efficiency. Building energy passport AST 362-2013.
- RA standard Energy Audit methodology, AST 371-2016.
- Draft building code on thermal protection (adoption expected June 2016).

Figure 25: Energy use in residential sector, 2010-2030.
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The National Programme on Energy Saving and Renewable Energy of the Republic of Armenia
(2007) is currently being implemented through the National Energy Efficiency Action Plan
(2010). The Plan identifies measures, including new building codes, financial schemes for
retrofitting public buildings and certification systems for construction materials. The energy
efficiency- and energy-saving-related tasks and functions were added to the MUD charter just
a few years ago by government decision N225-N dated March 14, 2013.

The project “Improving Energy Efficiency in Buildings’, financed by GEF/UNDP, started in 2013
with the objective of creating an enabling regulatory environment, skills and capacity among
industry professionals and of introducing the principles of integrated building design into
Armenian construction practices from the stage of building design through construction to
maintenance of the buildings. The project helped Armenia to draft Technical Regulations,
transposing the EU Energy Performance of Buildings Directive.

The project also supported the implementation of pilot projects for energy-efficient renovation
of buildings, including modernization of a multi-apartment panel building in Yerevan. As a
result of the energy efficiency measures introduced, the building energy consumption was
reduced from 178 kWh/m? to 74 kWh/m?). A few other demonstration projects were also
carried out in the newly constructed residential sector as well as Yerevan schools.

The National Programme on Energy Saving and Renewable Energy estimates a 40% potential
for energy saving in Armenia’s building sector. According to the results of UNDP pilot projects,
an average residential building in Armenia has a 30-50 % potential for energy saving at current
energy prices.
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Main barriers to energy efficiency investments in multi-apartment residential buildings

«Implementation and enforcement of acting laws and regulations in the field of multi-
apartment building maintenance and management.

« Weak capacity for building management, project development, financial planning and
management, fundraising, human resources, reporting and customer/member relations.

« A lack of financial resources due to low maintenance fee rates and low collection rates.

« Alack of overall awareness and understanding of the legal regulatory framework, rights
and responsibilities related to the home owners’ associations, and benefits of EE, in
general.

Public buildings

Schools, universities, colleges, kindergartens, medical institutions and athletic facilities

comprise 92% of all public buildings. Over 40% of all public buildings are located in the capital
of Armenia.

Figure 26: The number and area of public buildings in Armenia, 2013.
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The majority of public buildings are under governmental ownership and direct financing. Most
have very low energy performance, largely due to the age, the poor condition of the building
envelope and the lack of adequate energy management. On average such buildings have a
10-70 % potential for energy saving.

In 2012, the government of Armenia signed up to an EE programme (worth 10.7 million USD)
supported by the World Bank and implemented by the R2E2 Fund. The programme is targeted
at implementing energy-saving activities in public facilities to reduce the level of energy
consumption by social and other public facilities. Most of the public buildings, however, are
underheated with heating ensuring only 40-50 % of the comfort level. The R2E2 credit line
has very strict eligibility criteria and can only finance energy efficiency measures that have
attractive economic indicators (positive net present value) and successfully finance a number
of energy efficiency projects in public buildings and street lighting. All implemented projects
had a technical energy-saving potential above 20% and were able to repay the load from the
actual savings achieved.

Table 19: Energy-saving potential in public buildings
Total Area of public buildings in Armenia (m?) 13787397

Total energy consumption in public buildings (MWh/year)* 1764787
Annual energy-saving potential (MWh/year)* 896181
*- based on R2E2 experience with 56 projects

Average energy consumption prior to EE in public buildings 128 kWh.m/yr
Average energy consumption after EE 63 kWh.m/yr
Average energy-saving rate 51%

Source: National Statistical Service and draft NEEAP

The Armenian Renewable Resources and Energy Efficiency (R2E2) Fund was created in 2006
with the main mission of facilitating investments in energy efficiency and renewable energy
and providing an array of comprehensive assistance to project developers, investors, banks,
condominiums, researchers and other stakeholders. It provides professional expertise to the
government on issues related to green energy development strategies and legislation. The
Fund continuously analyses situations, identifying barriers and proposing solutions to relevant
government agencies. With the financial support of the World Bank, R2E2 also established a
financing mechanism through a revolving lending tool, which finances energy efficiency and
renewable energy projects in the public sector.

To date, the R2E2 Fund has completed and commissioned 47 subprojects (98 public facilities)
with a total investment of US$4.34 million and actual energy savings averaging 50.9%. Sixty-
four projects (US$9.89 million) were approved for implementation, of which one withdrew
(National Gallery) due to a change in management. Of these, 47 (US$4.3 million) are completed
and commissioned, 11 (US$4.2 million) are under construction and five (US$1.3 million) are
under procurement.
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R2E2 overall results (as of May 2016)
« Energy savings — 520, 240, 102 kWh
« Verified annual savings in cash - 568,835,391 AMD
- Average saving level — 50.8%
- Reduced CO,- 137,569t
- Investments — $9.89 min.

« Number of public facilities — 98 commissioned and 89 ongoing

Barriers for energy efficiency in public buildings and social housing

- Budget constraints of public building users and a limited ability to commit to a multi-
year financial obligation such as a third-party energy performance contract or lease of
efficient equipment

- The energy efficiency investments often cannot be implemented alone, due to the
major need for capital renovation, for which there is a lack of sufficient funds

- Financing per person (per student, per patient, etc.) at a level not sufficient to cover
fixed costs of building maintenance

- Lower comfort level, which, in turn, reduces the economic viability of energy efficiency
investments

- A lack of direct incentive for the agency managing and operating the building to save
energy or reduce operation costs

- Limited in-house technical capacity and skills for efficient management of energy use

- Alack of legal requirement for periodic energy audit and building energy performance
certification.
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Recommendations Buildings

The government should putefforts into effective enforcement of recently adopted legislations
in the building sector. The relevant technical requlations and standards should be adopted
as soon as possible in order to improve the effectiveness of the whole regulatory system in
the building sector.

Further strengthening of existing building legislation towards introducing requirements for
near-zero-consumption buildings should be considered.

The government should continue striving to make public buildings a model for energy
efficiency and ensure the application of the latest best international standards regarding the
performance of various building components — windows, heating, ventilation and cooling
systems, etc.

The government should encourage local authorities to undertake energy audits of all public
buildings and develop dedicated programmes for improving the energy performance of
public buildings to implement the requirements of the audits.

The government should require that special energy efficiency criteria are introduced into
procurement procedures for public expenditure on goods, services and works, with particular
emphasis on the public building sector.

The government should continue its efforts to raise public awareness by providing
information on end-use energy efficiency measures, both in residential and public buildings.

The government should utilize lessons learned from demonstration projects to inform
subsequent government policies on the choice of institutional and requlatory reforms.

The government should ensure necessary conditions are put in place to allow local
authorities to finance energy efficiency measures in the longer term. It should also further
encourage energy efficiency improvement by providing innovative financial mechanisms
and creating attractive conditions for the application of energy performance contracting
and ESCOs.

Lighting and Energy-Using Products

The electricity-saving potential from the introduction of energy-efficient lighting in the
residential sector in Armenia is very high and is estimated to be between 23 ktoe* and 26
ktoe,* or around 15% of the 2013 electricity consumption in the residential sector. In addition,
lighting renovation in public and commercial buildings could save up to 32 ktoe or almost 40%
of the total electricity consumption in the sector. Street and public lighting is reported to be
another area with considerable technical potential for cost-effective improvement, particularly
in Yerevan and other Armenian cities.

43 Accelerating energy efficiency initiatives and opportunities. Eastern Europe, Caucasus and Central Asia, 2015.
44 National programme for energy saving and renewable energy, USAID, 2008.
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Municipal lighting in the capital city of Yerevan accounts for the largest consumption in
the country: 90% of all urban lighting energy use nationwide, or about 56,000 MWh/year.
According to a study undertaken within the UNDP/GEF Green Urban Lighting Project, the vast
majority of bulbs used in street lighting in Yerevan are high-pressure sodium bulbs (HPS) of 250
W capacity (about 93% of all street lights), whereas in the other cities street lighting is “divided”
among three main types of lights, namely HPS (46%), mercury bulbs (40%) and CFLs (13%).

There are currently no restrictions on the wattage of household lamps in Armenia. Regulations
on lighting design and installation in the Republic of Armenia are integrated into building
codes and health codes. The building code on natural and artificial lighting regulates the
amount of light delivered into given indoor or outdoor spaces, with very limited requirements
for energy efficiency. There exists a national law on product standards, including technical
standards on lighting, but these existing lighting standards deal with health and safety, not
energy efficiency. Furthermore, state procurement law requires equipment to be purchased
based on initial costs, without taking life cycle costs into account, to the detriment of EE
lighting, which costs less to operate and usually lasts longer than conventional lighting. There
is also no state policy regarding the promotion of energy-efficient lighting products.
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Table 20: Energy efficiency potential in lighting and energy-using products

Residential buildings

Integrate'd Specific Estimated
technologies Scale of . Actual con- )
: . . consump-  Practical ) technical
of goods, work Units  economic  Units2 . . sumption Comments )
and services activity R R abroad potential,
. 2010 1000 toe
production
Replacement of Global
appliances with most |thou. people 3017|toe/person 0.077 0.0385 0.084 A 116.13
) practice
efficient models
Uit |G 15775|W 50.85 20 o 10 31
fixtures practice
LI thou. m? 94 652 kgoe/m? 245 1.05 1,96/ S00al 13251
cooking equipment practice
Tot.al'resmentlal 7174
buildings
Public and commercial buildings

Integrated
technologies Scale of

Specific Estimated
. Actual con- )

: ; . consump-  Practical ) technical
of goods, work Units economic  Units2 . . sumption Comments X

tionin  minimum potential,

and services activity 2010 abroad 1000 toe
production

E;:;‘:;“:;‘u‘i’;mem thou. m? 11335 kgoe/m? 1.26 098 091 E:‘a’?tal'ce 294
Eifidentgas fied 1, o 1335 kgoe/m!| 2289 1869 2114 000al 2933
space-heating boilers practice

Lighting renovation | thou. m? 267 kWh/m? 327 164 2778 g::?;lce 3192
:;gzi”er:t";;’;i‘;fn(es thou, m? 2671 kWh/m? 718 516 56.6 g::f;'ce 3934
Total publicand

commercial 103.50

buildinis

Source: Accelerating energy efficiency initiatives and opportunities.
Eastern Europe, Caucasus and Central Asia, 2015

Energy-efficient appliances and energy-using products are also not regulated in Armenia.
A few years ago a draft regulation on energy labelling of household appliances was drafted
by MENR, which was approved in December 2015. At the same time, the electricity-saving
potential from the replacement of appliances with more efficient models in households is
estimated to be 116 ktoe and 39 ktoe in commercial and public buildings, respectively.

The general population has some awareness of the potential benefits of EE lighting products
(e.g. CFLs) through the advertising of such lamps in various media; however, the low quality
of the majority of such products available on the local market contributes to distrust toward
them. There is no mechanism for ensuring consumer protection against low-quality, unlabelled
lighting products, which sometimes even lack basic information about the producer. Higher-
quality products are still too expensive for the majority of the population. As a result, most people
continue to buy conventional incandescent lamps, thereby avoiding high upfront costs.



Assessment of the Energy Efficiency Potential and Policies at Sectoral Level

The UNDP-GEF “Green Urban Lighting Project’, which started in 2014, was aimed at
demonstrating the benefits of modern illumination technologies and contributing to the
reduction of municipal energy costs related to street lighting. The UNDP, in cooperation with
other donors, assisted the Energy Strategy Centre of the Research Institute of Energy in
organizing international conferences on Renewable Energy and Energy Efficiency. The project
activities are structured around four components:

-Component 1: Knowledge of, and capacities for, green urban lighting — support
implementation of technical audits of the urban lighting systems and develop training
materials for municipal agencies, lighting and design specialists.

-Component 2: Pilot urban green lighting projects — provide technical assistance and
incremental investment to support the implementation of pilot demonstration projects
for energy-efficient public lighting in Yerevan and other selected urban areas.

-Component 3: Financial mechanisms for scaling up municipal energy-efficient lighting
programmes — support for private, international and innovative municipal financing for
energy-efficient urban and public buildings lighting.

-Component 4: National policies, codes and standards for energy-efficient lighting -
support the development and implementation of broad policy instruments to promote
energy-efficient lighting in Armenia, including a legislative mandate to phase out
incandescent and other inefficient lighting, technical standards for lighting products,
lighting provisions in building codes and procurement rules for public institutions.

The project estimated that the total energy-saving potential of comprehensive modernization
of the street lighting system in the urban communities of Armenia is:

Yerevan
»  Current total annual power consumption: 37 MWh
»  Current annual GHG emissions: 16, 500 tCO,
»  Energy-saving potential: 18 MWh/a (>50% potential)
»  GHG emission reduction potential: 8,000 tCO,/a
Other municipalities
»  Current total annual power consumption: 8 MWh (estimation)
»  Current annual GHG emissions: 3,500 tCO,
»  Energy-saving potential: 4.8 MWh/a (>60%)
»  GHG emission reduction potential: 2,000 tCO,/a
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Table 21: Energy-efficient street lighting project results

Reduced  Annual energy GHG emission Hllumination Simple
NP ) Annual cost . level
Municipality system saving (MWh, saving (USD) reduction improvement payback
capacity (kW) %) g (t€0.) P (years)
2 (Lux)
Yerevan 136.5 503 (63%) 45000 2235 from16 26 6.9
Yerevan (Z00) 14.8 21.4(77%) 1900 9.5 from4 10 N/A
Alaverdi 16.5 24.5 (82%) 2200 10.8 from4 13 6.1
Spitak 83 14.5 (58%) 1300 6.4 from16 26 10.8
Sevan 13.0 28.5 (74%) 2900 12.7 from16 20 45
Abovian 285 52.3(82%) 5300 23.2 from17 20 4.0
TOTAL 217.6 644.2 98600 286.1 - -

Source: Presentation during in-depth energy efficiency mission, May 2016

Recommendations Lighting and Energy-Using Products

The government should accelerate the process of development and adoption of common
minimum energy performance standards for energy-using products in line with the
respective EU and Eurasian Economic Union rules.

Authorities need to allocate sufficient resources for complying with, monitoring and verifying
advertised performance for different appliance groups on energy efficiency requirements,
regardless of whether they are imported or locally manufactured.

The government should create the necessary conditions to support local authorities in
developing and implementing projects for high-efficiency public lighting. It should also
consider introducing financial incentives to facilitate the fast deployment of energy-efficient
street lighting in the country.

The government should continue to encourage the purchase of high-efficiency household
appliances.

Transport

The transport sector consumed 522 ktoe in 2013 and for the last five years has been the second
largest consumer in Armenia after the residential sector.
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Figure 27: Transport sector energy consumption trend, 2009-2013.
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According to the Armenia Third National Communication to the UNFCCC there are about
436,000 registered road transport vehicles, of which 70% are in running condition.

Table 22: Running road transport fleet in 2010

Road transport category Gasoline Diesel (NG Total by category
Passenger cars 165171 1409 80999 247579
Buses and minibuses 3962 1902 5521 11385
Trucks 13434 12550 14 848 40832
Total by fuel 182 567 15861 101368 299796

Source: GHG inventory, 2013

Figure 28: Energy intensity of transport sector.
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The estimated energy efficiency potential for all transport categories including rail transport,
aviation and electric transport (metro, trams and trolleybuses) is 490 ktoe, with the greatest
potential coming from switching to effective hybrid automotive vehicles and modernizing
diesel locomotives.

Table 23: Energy efficiency potential in transport sector

Integrated Specific Estimated
. Scale of . )
technologies of : . . consump-  Practical technical
Units economic Units2 s . Comments )
goods, work and activit tionin  minimum potential,
services production y 2010 1000 toe
q q 7 4
Rallr?adelectrlc 107 tkm 2085 kgoe/10 8 7 Valus'esforsgme 42
traction gross tkm gross Russian regions
7 4
Diesel locomotives | <. (6 15737 | K90e/10 8354 28 2020 target for 244,58
gross tkm gross Russia
6 3
Metro electric traction 10°tkm 5 Kyoe/10 4.55 3.01 | Moscow 0.007
gross tkm gross
1 6 3
Trolleybus electric | 10°tkm | K9oe/0 5.53 413 | Average for Russia 0.0028
traction gross tkm gross
6 M3
Gas pipeline transport | 10°m*km 18369 K&t 19.74 17.5 ZOZQtargetfor 41.16
km Russia
6 M3
Eco-driving 10°toe 1813 ::g:e”o m 100% 95% | Global practice 9.1
Shiftingtohybrid =yes  icfes kg | AR 0861 0.518 | Global practice 85.33
light-duty vehicles year
shifting tohybrid 1105 e 77 | toe/buses/ 455 2737 | Global practice 2079
buses year
Shlf.tmgto heavy-duty 10° vehicles 28.7 (o TR 5.25 3.164 | Global practice 86.38
vehicles year
1 kgoe/
Air transport passenger- 14]9 N2 37.989 Global practice 0.007
km passenger-km

Source: Accelerating energy efficiency initiatives and opportunities.
Eastern Europe, Caucasus and Central Asia, 2015

The first NEEAP defined several measures, as listed below, aimed at reducing energy
consumption growth in the transport sector, with a special focus on road and rail transport.

-Development of legislative background on fuel efficiency and emission norms
-Dissemination of information on technologies and energy saving

-Continuous replacement of minibuses by larger passenger buses and route
optimization

-Expansion and modernization of electrified public transport
-Expansion and modernization of rail transport network (passenger and freight)
In addition, the draft second NEEAP includes:

-Continuous switching of road vehicles from gasoline to CNG
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-Development of an integrated electro-transport network and services to cover
unsatisfied demand in public transportation services in the greater Yerevan area

The “Armenian Transport Sector Development Strategy 2020” (2008) and the associated
documents were updated as the Transport Sector Master Plan was integrated into the
Armenia Sustainable Development Programme 2014-2025, and a dedicated investment plan
was developed. This plan includes 58 investment projects, with the total cost estimated to be
about US$2 billion, of which about $1.3 billion is for 49 new projects and $0.7 billion for ten
ongoing projects. The 14 TA projects, at an estimated cost of $36.8 million, include feasibility
studies for potential projects, advisory support for planning, technical knowledge transfer and
institutional capacity development.

Recommendations Transport

The government should improve the quality of urban planning, including transport
infrastructure elements and traffic management, by setting up a system of transport sector
energy efficiency indicators.

Introduce policy packages (requlatory and incentives) that encourage more rapid turnover
of the old vehicle fleet. Such measures could be in the form of discouraging the import of old
vehicles, incentives encouraging quick fleet renewal by owners, vehicle fuel economy labels,
tax and fiscal measures stimulating purchase of more efficient vehicles.

The relevant authorities should improve the quality of service, efficiency, accessibility and
comfort of existing public transport systems in order to create alternatives to private vehicle
use in urban areas.
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Financing Energy Efficiency

Figure 29: Overview of main donors and IFl funds available for energy efficiency in Armenia.
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United States Agency for International Development
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Eastern European Energy Efficiency and Environment

N ) LEMA, and IO‘J 5% gran? investment incentives
« Direct loans with sovereign guarantees
« Pipeline of municipal infrastructure EE projects: « Leveraged funding from EIB

« 1. District Heating;

« 2. Water and Wastewater;

« 3. Solid Waste Management;

«4. Street Lighting;

« 5. Insulation of public buildings or residential housing;
«6. Urban Transport.

KfW lending activities and panned initiatives in the
field of energy efficiency:

« EE-integrated reinforcement of schools (may leverage ADB)
« Financing solar water heaters
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European Commission
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Source: Draft second NEEAP

EBRD, AFD, IFC, GGF and KfW are implementing or planning credit facilities for the residential
sector, predominantly through participating banks/credit institutions and offering energy
efficiency loans for household energy-efficient retrofits, however none of them offer residential
EE financing for building-level solutions.

In 2012, the GoA approved an EE project under the WB financing implemented by the R2E2
fund. The project is targeted at implementing energy-saving activities in public facilities to
reduce the level of energy consumption by social and other public facilities. The cost of the
project is estimated to be about 10.7 min USD.

The French Development Agency works with national mortgage companies and 14 PFls on
household energy efficiency loans and EE mortgage loans with an overall EUR 10 million credit
line and a target of 3000 households to be reached within the first year of the programme.

Under the European Bank for Reconstruction and Development (EBRD), the Armenia
Sustainable Energy Financing Facility® has set up the EnergoCredit facility, which provides
energy efficiency loans for residential and business clients. In addition, it has been working
with MUD to assess the market for residential energy efficiency lending, which would target the

45 Armenian Sustainable Energy Financing Facility (ArmSEFF), http.//www.energocredit.am/
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energy-saving potential in existing residential buildings. EnergoCredit provides free technical
assistance and advice on which technologies are eligible for financing (eligibility check).

Membership in the Eastern Europe EE and Environment Partnership (E5P) will enable very
important EE projects to be implemented. The investment from Armenia will amount to about
€1 million to be paid in instalments, in addition to which Armenia will be granted nearly €20
million.

KfW and the Republic of Armenia have signed an Inter-Governmental Agreement on three
new loans aimed at:

o EE integrated reinforcement of schools
e £F credit line for SME ; and
e Housing EE credit line

International financial institutions (IFls) provided more than $87.96 min energy efficiency
lending through local financial institutions, which generated (leveraged) $23.30 min or more
than 26% additional investments/contribution from other sources in the period 2010-2015.
The biggest lenders were EBRD with a total amount of $49.26 min and IFC with a total amount
of $26.57 miIn. The biggest proportion of EE loans in 2010-2015 was provided to industry,
with more than 35%, with about 22% to the power sector/generation and 18% to small and
medium enterprises (SMEs), with the transport sector being blended with industry and SMEs
as well. About 14% were invested in municipal infrastructure projects. The smallest share of
lending went to public buildings — about 0.3%.
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Renewable Energy
Renewable Energy Resources Potential and Targets

In 2014, with the support of R2E2, the Scaling up renewable energy investment plan (SREP)
for Armenia was developed, which includes comprehensive analysis of the renewable energy
potential in Armenia, cost benefit and the viability of specific technologies. It also proposes
targets and objectives for renewable electricity generation by 2020 as well as a financing plan.

Table 24: Renewable energy resources potential through technology

Technology Capacity (MW) Generation (GWh/yr)
Wind 300 650
Utility scale PV 830-1200 1700-2 100
Concentrated solar power 1200 2400
Distributed solar PV 1300 1800
Geothermal At least 150 Atleast 1100
Landfill gas 2 20
Small hydro 100 340
Biogas 5 30
Biomass 30 230
Total (electricity) 3800-4300 7400-8700
Solar thermal hot water n/a 260
Geothermal heat pumps n/a 4430
Total (heat) 4690

Source: SREP, 2014

In 2012, renewable energy generation represented only 6% of the total electricity generation
(excluding large hydropower plants). The Armenian government has set ambitious targets for
renewables to reach 21% of total generation by 2020 and 26% by 2025.

Table 25: Targets for renewable energy generation in 2020 and 2025

Installed capacity (MW) Generation (GWh)

2020 2025 2020 2025
Small Hydro 377 397 1049 1106
Wind 50 100 117 232
Geothermal 50 100 373 745
PV 40 80 88 176
TOTAL 492 677 1627 2259

Source: SREP, 2014

The targets in Table 25 update the renewable energy road map, developed in 2011. The
updating of the targets, mainly due to the decline in the capital cost for PV projects in recent
years, has increased the economically viable solar potential.
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The Armenia MENR, with the support of the SREP, has identified two areas for strategic
investment in renewable energy, namely geothermal power development and utility-scale
solar PV. SREP resources will be used for further exploration of the Karkar geothermal site,
with the aim of demonstrating the viability of geothermal energy. The SREP would also help
catalyse private investments and show the potential of deploying solar PV on a commercial
basis. According to the investment plan, the 40 ISD million funding is expected to catalyse
nearly four times as much investment, most of it from the private sector.

Existing Activities in Renewable Energy Sector

In 2007, the PSRC set feed-in tariffs to stimulate investments in renewable energy. New plants
sign 15-year power purchase agreements, under which the Electric Networks Armenia is
obliged to purchase all the power produced. Feed-in tariffs are adjusted annually according to
inflation and the USD/AMD exchange rate.

Table 26: Feed-in tariffs for renewable energy (May, 2015)

Feed-in tariff (excl. VAT)

RE technology
AMD/kWh USD/kWh

Wind 34.957 0.08
Biomass 38.586 0.09
Small-scale hyf’lro, built on “natural 20287 0.05
water systems'
Small-scale hydro, built on irrigation 1353 003
systems
Small-scale hydro, bUI"|t on “drinking 9017 0.02
water supply systems

Existing activities in the field of renewable energy in Armenia involve the continued
development of private small HPPs, the rehabilitation of existing large HPPs and the
development of some new large HPPs, the exploration of the Karkar geothermal site and the
implementation of some small pilot renewable heating projects. This annex describes each of
these activities.

Hydropower project rehabilitation and development

Small HPPs make up the vast majority of Armenia’s renewable energy industry (apart from large
HPPs). As of July 2016, 312 MW of small HPPs are operating, and 94MW of SHPPs have received
licenses for development from the PSRC. Small HPP development has been supported by
both private and commercial banks in Armenia, as well as international development banks.
KW has been supporting the development and rehabilitation of small HPPs through the
Bank of America and other commercial banks in Armenia. Through this programme, domestic
commercial banks have been able to offer relatively low-cost, long-term capital for small HPP
development.

There hasalso been activityin the large hydropowerindustry. EBRDisfinancing the rehabilitation
of the Sevan-Hrazdan HPP and KfW is financing the rehabilitation of the Vorotan cascade. Iran
is allegedly providing finance for the construction of the Meghri hydropower project, which is
scheduled to come online in 2021. The energy from the Meghri plant is expected to go to Iran
for the first 15 years of its operation before ownership of the plant is given to Armenia.
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Geothermal

The World Bank has financed ongoing assessments of the Karkar geothermal site, including an
economic and financial appraisal of a potential plant at the site.

Renewable heating

Recently, two solar thermal heating projects have been implemented in the Shirak region
of Armenia, through the GEF Small Grants Programme. One of these projects involved the
implementation of solar thermal heating at a housing complex, and reduced natural gas
consumption by approximately 40%. The other project was implemented at a kindergarten, and
there are plans to expand the project to a nearby greenhouse. Greenhouses are major consumers
of heat energy in Armenia and this project could provide valuable demonstration benefits for
this particular implementation of renewable heat technologies.
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Environment and Climate Change Policies Related to Energy

Background

Climate change adaptation is a priority issue for the Republic of Armenia. As a mountainous,
landlocked country, it is characterized by the vulnerability of ecosystems, an arid climate,
active exogenous and desertification processes, and frequent natural disasters. These factors
make Armenia more sensitive to current and projected climate change impacts.*

The country’s main environmental problems relate to the poor protection of forest areas
(covering about 10-11 % of the country’s total surface in 2012%), resulting in illegal logging
and solid waste management, and a reduction in the aggregate volume of river flow resulting
from climate change. These issues have been identified by the government, and are being
tackled, sometimes with assistance from international organizations.

The Republic of Armenia produced its first National Environmental Action Programme
(NEAP) in 1998, which listed many and diverse environmental challenges, although it did
not establish a comprehensive method for assessing and tackling the identified issues.
Nonetheless, some programmes and action plans were prepared and implemented
following the first NEAP, especially concerning environmental legislation. The second NEAP
(or NEAP-2) was published in 2008, and it was aimed at building on the first programme by
developing a more comprehensive approach. A third NEAP is reportedly awaiting adoption
by the government, and is set to be published soon.

Administrative structure

The Ministry of Nature Protection was created as the Ministry of Nature and Environment
Protection after Armenian independence in 1991. The Ministry is the central executive body
with responsibility for environmental protection and natural heritage, and is in charge of
coordinating actions for the implementation of the UN Framework Convention on Climate
Change (UNFCCQ) in the country.

The Ministry is currently developing a long-term action plan, the third National Environment
Action Programme (NEAP), subject to approval by the government.“®. It will replace the existing
NEAP-2, produced in 2008.

There are four separate agencies dealing with different environmental matters:

- The Bio-Resource Management Agency, which provides services in the field of
biodiversity conservation and resource management.

- The National Environmental Inspectorate, which has supervisory responsibilities for
the functions and application of environmental protection and natural resource use in
reproduction.

- The Waste Matter and Air Pollution Management Agency, which establishes waste and
emission quotas for legal entities and individual entrepreneurs. It runs the registry of
waste inventory, including formation, processing and disposal sites.

- The Water Resource Management Agency, which deals with surface and underground
water management in accordance with the national programme. It also provides

46  http://unfccc.int/resource/docs/natc/armnc3.pdf
47 http://www.tradingeconomics.com/armenia/forest-area-sq-km-wb-data.htm/
48  http://unfccc.int/resource/docs/natc/armnc3.pdf
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qualitative and quantitative monitoring demand for water resources development, and
keeps an inventory of the state's water resources.

The NEAP-2 highlights the need to establish an institution dedicated to Environmental Impact
Assessments, through comprehensive legal institutional regulation, in order to facilitate control
and implementation of relevant environmental legislation.

Environmental legislation and implementation

According to the NEAP-2, the Republic of Armenia lacks an overarching law defining
environmental policy in general. The objective of such a law would be to provide a basis for
the complex management of the different elements for environmental sustainability, and
ensure a uniform approach when adopting general measures from international agreements,
including policies; programmes; strategies and reports; sustainable development and
management approaches; standards; methods and norms; transfer, exchange and application
of technologies; implementation of monitoring and studies; collection, presentation and
exchange of information; and involvement and awareness of the public in decisions made in
the environmental sphere.

Additionally, the NEAP-2, published in 2008, argues that there are several contradictions or
imperfections, or absence of enforcement mechanisms for certain provisions envisaged under
legal acts regulating the environmental sphere. No new laws relating to environmental matters
have been adopted since 2008, although government decrees have introduced additional
measures concerning air pollution and international conventions:

- The Law on Atmospheric Air Protection (1994).

- The Law on Energy (2001) and the Law of the Republic of Armenia on Energy Saving
and Renewable Energy (2004).

- The Law of the Republic of Armenia on Waste (2004).
- The Forest Code of the Republic of Armenia (2005).

Armenian government decrees:

- On Approval of Maximum Permissible Concentration of Air Polluting Substances in
Settlements and Maximum Permissible Norms of Hazardous Substances in Emissions
from Vehicles Operated in the Republic of Armenia (Decree No. 160-N dated 2 February,
2006);

- On Implementation of Projects within the Framework of the Clean Development
Mechanism of the Kyoto Protocol under the United Nations Framework Convention on
Climate Change (Decree No. 974-N dated 13 July, 2006));

- On Approval of the Procedure on Examination of Design of Maximum Permissible
Emission Norms for Organization with Stationary Sources of Atmospheric Air Pollution
and on Granting Emissions Permits (Decree No. 953-N dated 21 August, 2008);

-On Approval of Order on Projection, Notification of, and Response to Dangerous
Hydrometeorological Events Affecting Extra-normative Pollution of Atmospheric Air,
Climate Change, and Ozone Layer Conditions (Decree No. 1186-N dated 16 October,
2008);

-On Approval of Action Plan to be Implemented by the Republic of Armenia Under
Commitments of a Number of Environmental Conventions (Decree No. 1594-N dated 11
October, 2011).
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Environmental policy

The first National Environmental Action Plan (NEAP) produced a series of programmes and
action plans that were approved or endorsed by governmental by-laws. Tangible results were
achieved in an environmental legislative and regulatory framework, through the development
and implementation of sectoral development plans and strategies. Reportedly, public
awareness of environmental issues has also increased.

While a new NEAP is in the process of being prepared, the second NEAP (2008) is the most
recent strategic document laying out environmental priorities. It established an overall
framework for integrated environmental management in the Republic of Armenia that aims
at optimizing utilization of the country’s natural resources and identification of an overall
environmental conservation policy.

The main environmental challenges identified in the NEAP-2 are poor natural resource
management; pollution of air, soil and water; disposal of solid waste; the depletion of
lakes and similar water basins; the lack of public involvement and unequal availability of
natural resources; desertification; reduction of biodiversity; exceeding marginal permissible
proportions of emissions and leakages into the environment; non-regulated utilization of
hazardous substances and waste; and epidemics, and potential natural and technical disasters.

Furthermore, the budget dedicated to environmental issues is not significant, only reaching
0.25-0.27 % of the GDP. According to the NEAP-2, more than half of the economic resources
supposedly reserved for environmental purposes are actually used to finance other priorities.

According to the latest Communication to the UNFCCC, the Republic of Armenia is
implementing the following measures:

- Forestry: As a result of the energy crisis in 1992-1995, illegal mass logging led to
extremely negative consequences for forest ecosystems. Nonetheless, reforestation
and forest conservation activities have been implemented since 1998, and Armenia has
expressed the intent to increase forest land to 20.1% by 2050. The “National Forest Policy
and Strategy” (2004) and “National Forest Programme” (2005) were aimed at ensuring the
conservation, restoration, natural reproduction and sustainable use of forest.

- Solid waste management: Current programmes being implemented in Armenia are
aimed at enhancing solid waste management systems. In particular, a landfill gas
recovery and flaring system is being introduced in the Yerevan landfill within the
framework of the clean development mechanism (CDM) under the Kyoto Protocol.

- Water resource management and adaptation to climate change: Summers in most of
the regions of the country are usually characterized by hot and dry weather conditions.
According to model predictions, these conditions will worsen, leading to negative
impacts on water resources and agriculture. Armenia has assessed the vulnerability of
water courses, reservoirs and Lake Sevan (the largest body of water in the Caucasus
region). Adaptation measures for these issues are presented in the Communication
to the UNFCCC, and include actions to take relating to administration and planning,
research and information, and infrastructure and monitoring.

International and regional agreements and protocols

Active participation of the Republic of Armenia in international integration processes is
considered a critical guarantee for ensuring environmental safety in the country. Hence,
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the country has joined several conventions to date, such as the Convention on Biodiversity,
the Convention on the Conservation of European Wildlife and Natural Habitats, the Basel
Convention on the Control of Transboundary Movements of Hazardous Wastes and Their
Disposal, and the Convention on Environmental Impact Assessment in a Transboundary
Context.

The government of Armenia declared in its latest National Environment Action Programme
(2008) that it will take the necessary steps to also join the Convention on the Protection and
Use of Transboundary Watercourses and International Lakes, as well as ensure ratification of a
number of environmental agreements and the conformity of national legislation.*

Kyoto Protocol

The Republic of Armenia ratified the UNFCCC in 1995 and joined the Kyoto Protocol in 2002 as
a non-Annex | country. The Third Communication to the UNFCCC secretariat was prepared by
the Ministry of Nature Protection of the RA with the funding of the Global Environmental Facility
(GEF) and support from the UN Development Programme in Armenia. It includes information
on emissions of greenhouse gases in the country and their removal from the atmosphere for
the period covering 2007-2012, climate change scenarios and adaptation measures.

By a Decree of the Government of the Republic of Armenia, No. 974, adopted on 13 July, 2006,
on “Implementation of Projects in the Framework of Clean Development Mechanism (CDM)
under the Kyoto Protocol’, the Ministry of Nature Protection was appointed as the designated
national authority (DNA) for CDM under the Kyoto Protocol. The procedure for submission
and approval of CDM projects was approved, according to which projects should be in line
with the sustainable development strategy and criteria of the country. As of 2014, the CDM
Executive Board had approved six projects in Armenia, as shown in Table 27.>°

Table 27: Registered CDM project proposals as of April 2016

Sector I S R e GHG reduction, in thousand tons/year

€0, eq.
Energy 1 222.65
Alternative energy®’ 4 88.06
Agriculture 0 0
Waste 1 130
Forestation and afforestation 0 0
Total 6 440.72

Source: UNFCCC CDM project search

The CDM project set out to contribute to the main reduction in GHG emissions by dealing with
leak detection and repair in gas production, processing, transmission, storage and distribution
systems, thereby illustrating the efficiency potential in repairing and upgrading aging
infrastructure in Armenia. The project involves the main transmission operator in the country,
Gazprom Armenia, and Dutch company Eco Energy B.V. The crediting period for this project
extends from 2012 to 2022. The four alternative energy CDM projects include one biogas and
49 http://faolex.fao.org/docs/pdf/arm152365.pdf p. 40

50  http://unfccc.int/resource/docs/natc/armnc3.pdf
51 Lusakert biogas plant and Yeghegis, Argichi and Jradzor small HPPs.
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three small hydroelectric plants. Two of the hydro projects have not found a foreign party to
participate with yet, while the other has been approved and authorized with the participation
of several European public or private entities.

As shown in Figure 30, GHG reduction has not yet taken place in Armenia. Although emissions
peaked in 2008 with 5,559 kT ofCO2 emissions and decreased in 2009 and 2010, they increased
again in 2011. Moreover, a report commissioned by Austria's Development Bank®? suggests
that greenhouse gas emissions will greatly increase in a business-as-usual scenario until 2020,
mainly due to an increase in the local energy demand for electricity and heat.

In general, there was anincrease in GHG emissions in the period 2000-2008, due to higher rates
of economic development. The decrease in 2009-2010 was mainly in the energy and industrial
processes and product use (IPPU) sectors, caused by the global economic crisis. There was also
an increase in F-gas (HFC) emissions, used as substitutes for ozone layer depletion substances,
mainly due to increased development of cooling and air-conditioning equipment.

Armenia’s industrial sector shows large saving potential through improvements of operational
procedures and processes, and the implementation of energy-efficient technologies.
Additionally, due to rising costs of energy imports and thus high operation costs, companies
are forced to reduce energy costs in order to remain competitive, which increases the appeal
of energy-efficient technologies.

Figure 30: tCO, per capita.
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Armenia submitted its Intended Nationally Determined Contribution (INDC) to the UNFCCC
on September 29th, 2015, two months ahead of the Paris COP21 (Conference of the Parties).>*
52 Aliplan GmbH (2013), “Energy Efficiency Finance. Country report: Armenia”. Available at: http://www.oe-eb.at/en/osn/DownloadCenter/Studies/

Energy-Efficiency-Finance-Armenia.pdf
53 http://newsroom.unfccc.int/unfccc-newsroom/armenia-submits-its-climate-action-plan-ahead-of-2015-paris-agreement/
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In the document, Armenia highlights its vulnerability to climate change, and hence its intent to
pursue an ecosystem approach in its mitigation actions. The report also supports the UNFCCC's
definition of a fair approach to climate change, reflected in a “common, but differentiated
responsibility”, which considers the different levels of historical responsibility among countries
in contributing to the increase of greenhouse gas concentration in the atmosphere.

Armenia’s commitment to the COP21 is to limit its GHG emissions to an annual average of 5.4
CO, eq. tons per capita for the period 2015-2050. In 2010, Armenia’s tons of CO, emissions per
capita was 1.37, and total GHG emissions (CO, eq.) comprised 2.14 tons per capita.

The INDC document states that the main contribution to climate change mitigation will come
from the following sectors:

- Energy (including renewable energy and energy efficiency

- Transport (including development of electrical transport)

- Urban development (including buildings and construction)

- Industrial processes (construction materials and chemical production)

- Waste management (solid waste, waste water, agricultural waste)

- Land use and forestry (afforestation, forest protection, carbon storage in soil)

In particular, the government acknowledges the need to restore the capacity of Armenia’s
forests to increase carbon absorption, and considers that the optimal level of forest land would
be 20.1%, which should be achieved by 2050. Additionally, the report acknowledges the role
of the Nationally Appropriate Mitigation Actions (NAMA) format, which has already been
followed in some projects carried out by the UNDP in Armenia. In particular, it highlights the
importance of the Measuring Reporting and Verification (MRV) system for the implementation
of INDC mitigation measures.
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Annex 1: General Economics and Energy Data**

Table 28: Energy balance

ktoe

Indicators 2000 2002 2005 2008 2009 2010 2011 2012 2013
II‘:S‘:;UFZT]T:WE"QW 643211 747.106| 868546 804567 | 832407 | 877.781| 88679 810774 810753
Netimports 1504128 | 1238.411| 1775.898 | 2288.148 | 1835.297 | 1822.774| 2005.806 | 2353.946| 2249.77
TPES 20146 | 1876378 | 2512.308 | 3004.069 | 2609.97 | 2483.201| 2715.568 | 2970593 | 2900.361
TFC 1106735 | 1101.991| 1713.99 | 2221.717 | 1922.037 | 1825311| 2000456 | 2136.695 | 2101.295

Table 29: Total Primary Energy Supply (TPES) structure

Ktoe

Products 2000 2002 2005 2008 2009 2010 2011 2012 2013
;‘r’:('jz?i coal 0|  7.988 0| 0888 ol 059 ol 1184 059
R R B B
Petroleum products | 291234 276741 372423 | 400.482| 371.472| 382350 358293 | 368.668| 324.587
Natural gas 1119973 | 874987 | 1338.419 | 1800.196 | 1408.67 | 1290.754| 1584.694| 1927.395 | 1864.386
Nuclear 520515 | 594703| 707.806| 641.352| 649.952| 648.909| 664.024| 602261 61503
Hydro 108446 142588 | 152478 154542| 173634 219816| 214.054| 199.692| 186.878
Geothermal 0 0 0 0 0 0 0 0 0
Solar/wind/other 0 0 ol 0172 0344 0602| 0258 0344] 0344
Combustible
renewables and 12.25 9.815 8.262 8.501 8.477 8.454 8.454 8.477 8.501
waste
Electricity 39.818| 30444 6708 -2064|  -258| -68.284| -114.208| -137.428| -100.19
lzt:[')&”marmergy 20146 | 1876378 | 2512.308 | 3004.069 | 2609.97 | 2483.201| 2715.568 | 2970.593 | 2900.361

54 IEA online statistics database 2015.
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Table 30: Total Final Energy Consumption (TFC)

Ktoe

Products 2000 2002 2005 2008 2009 2010 2011 2012 2013
Coal and coal 0| 7988 0| 0888 0| 059 0| 1184 059
products
Petroleumproducts | 291.234 | 276741 372423 | 400.482| 371472| 382359| 358.293| 368.668 | 324.587
Natural gas 138546 484514 934299 | 1357373 | 1134.006 | 1021.441| 1182294 | 1318.046 | 1302638
Combustible
renewables and 1225|9815 8262| 8501 8477| 8454 8454 8477| 8501
waste
Electricity 308826 293776 357.932| 41882| 385968 | 401362| 442986| 44032 | 464744
Heat 55879 29157 | 41.074| 35653| 22113 11104 843 0 0
TotalFinal 1106.735 | 1101.991| 1713.99 | 2221717 | 1922.037 | 1825311 2000456 | 2136.695 | 2101.295
Consumption

Table 31: Basic energy-related Indicators

Indicators
Population (million)

2000
3.076

2002
3.047

2005
3.015

2008
2.977

2009
2.968

2010
2.963

2011
2.964

2012
2.969

2013
2977

GDP (billion 2005
Us)

2.755

2.755

49

6.745

57191

5.918

6.196

6.643

6.875

GDP (billion 2005
Us$ PPP)

7.993

9.912

14.218

19.571

16.802

177

17.978

19.273

19.947

Primary Energy
Intensity (TPES/GDP)
(toe per thousand
2005 USS)

0.73

0.55

0.51

0.45

0.45

0.42

0.44

0.45

0.42

Primary Energy
Intensity (TPES/
GDP PPP) (toe per
thousand 2005 US$
PPP)

0.25

0.19

0.18

0.15

0.16

0.14

0.15

0.15

0.15

TPES/Population (toe
per capita)

0.65

0.62

0.83

1.01

0.88

0.84

0.92

0.97

Electricity
Consumption/GDP
(KWh per 2005 US$)

1.45

1.1

0.93

0.72

0.83

0.84

0.84

0.82

0.81

Electricity
Consumption/
Population (kWh per
capita)

1294.86

1231.05

1504.48

1630.5

1616.58

1676.34

1753.71

1837.99

1879.74

Energy-related (0,
Emissions® (Mt)

3.42

291

413

5.27

4.27

4.05

4.67

5.44

5.24

55 (0, emissions from fuel combustion.
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Table 32: Electricity generation

GWh

Products 2000 2002 2005 2008 2009 2010 2011 2012 2013
(oal and coal 0 0 0 0 0 0 0 0 0
products
Petroleum products 0 0 0 0 0 0 0 0 0
Natural gas 2692 1579 1828 1510 1154 1438 2390 3399 3173
Nuclear 2005 2282 2716 2461 2494 2490 2548 231 2360
Hydro 1261 1658 1773 1797 2019 2556 2489 2322 2173
Solar/wind/other 0 0 0 2 4 7 3 4 4
Combustible
renewables and 0 0 0 0 0 0 0 0 0
waste
Total electricty 5958  5519| 6317|5770 S671|  6491| 7430  8036| 7710
generation

Table 33: Heat production

T

Products 2000 2002 2005 2008 2009 2010 2011 2012 2013
Coal and coal 0 0 0 0 0 0 0 0 0
products
Petroleum products 0 0 0 0 0 0 0 0 0
Natural gas 68.286 37.093 439 44,282 23.431 11.799 8.957 2.15 3.033
Nuclear 0 0 0 0 0 0 0 0 0
Hydro 0 0 0 0 0 0 0 0 0
Solar/wind/other 0 0 0 0 0 0 0 0 0
Combustible
renewables and 0 0 0 0 0 0 0 0 0
waste
Total heat production 68.286 37.093 439 44,282 23.431 11.799 8.957 2.15 3.033
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Annex 2: Selected End-Use Data Tables

Table 34: Total final energy consumption by sector

Ktoe

Sectors 2000 2002 2005 2008 2009 2010 2011 2012 2013
Residential 283.836 | 293.474| 460394 | 648.978 606.03 | 537.604| 610.071| 664.724| 661.641
Industry sector 397.901 421.83 | 682.622| 692.167 | 508.056| 315.623 351.84 | 384.804| 383.989

Commercial and

S 26743 | 32333 | 44.433| 103.918| 98306 | 100.906 | 114.492| 121.263| 121.994
public services

Transport sector 207.1| 197.642| 251.162| 497.064| 451.169 | 501.143| 520.988 | 530.997 522.13
Agriculture/Forestry 40.936 19.78| 23478 19.178 | 10.664| 10.836| 10.406 | 11.868 | 12.986
Non-energy use 23.407 0] 39.051 50.301 48.295| 41798 | 39.935| 66.447| 37.761

Non-specific (other) 126.813 | 136932 212.85| 210.111| 199.517 317.4| 352.724| 356.593 | 360.794

Total final
consumption

1106.735 | 1101.991 | 1713.99| 2221.717 | 1922.037 | 1825.311 | 2000.456 | 2136.695 | 2101.295

Table 35: Final energy consumption of the residential sector

Ktoe
Energy products 2000 2002 2005 2008 2009 2010 2011 2012 2013

Coal and coal 0| 7988 0| 088 ol 059 ol 1184 059
products

Electricity 133988 | 128656| 148.178| 154112| 147.662| 150328| 164518| 171.14| 174408
Natural gas 12432 137343| 293446 477572| 448195| 381598| 441.684| 4924 | 486.641
Heat 2558 13325 1877| 16406| 10173| 5086| 3869 0 0
Petroleum products 0 6.162 0 0 0 0 0 0 0
Combustible

renewables and 0 0 0 0 0 0 0 0 0
waste

I‘e’z‘t’l:“'de"t'a' 283836| 293474 460394 648978 606.03| 537.604| 610.071| 664724 | 661.641
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Table 36: Final energy consumption of the service sector

Ktoe
Energy products 2000 2002 2005 2008 2009 2010 2011 2012 2013

Electricity 20.21 25.112 28.982 74.992 69.402 69.316 77916 80.496 81.7
Heat 0 0 0 0 0 0 0 0 0
Oil products 0 0 0 0 0 0 0 0 0
Natural gas 6.533 7221 15.451 28.926 28.904 31.59 36.576 40.767 40.294
;‘r’j('i;:i coal 0 0 0 0 0 0 0 0 0
E:r?;:/lfl:;te]le& waste 0 0 0 0 0 0 0 0 0
Total services sector 26.743 32333 44433 | 103918 98.306 | 100.906 | 114.492 | 121.263| 121.994

Table 37: Final energy consumption of the industry sector

Ktoe

Energy products 2000 2002 2005 2008 2009 2010 2011 2012 2013
Coal and coal 0 0 0 0 0 0 0 0 0
products
Petroleum products 0 0 0 0 0 0 0 0 0
Natural gas 307.694 |  339.95| 578.36| 572214 409.342| 219.563 | 254.141| 283.324| 280.015
Combustible
renewables and 0 0 0 0 0 0 0 0 0
waste
Electricity 59.856 | 66.048| 81.958| 100.706 | 86.774| 90.042| 93.138| 101.48| 103.974
Heat 30.351 15.832| 22304 | 19.247 11.94 6.018 4561 0 0
Total industry sector | 397.901 421.83| 682.622| 692.167 | 508.056 | 315.623| 351.84| 384.804| 383.989

Ii
w
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Annex 3: Energy Efficiency Financing Facilities and Programmes

Title of the energy-saving measure

Financing for Energy Efficiency:

End-use targeted

Duration

and social housing, significant
reconstruction of existing buildings,
secondary legislation for EE in buildings

significant reconstruction of existing
buildings, secondary legislation for EE in
buildings

Implementation of energy-saving ) e Start: 2012
activities in municipal and social public Social and public faciltes End: 2017
facilities (R2E2/GEF/WB)

New construction and capital New construction and capital renovation

renovation of public buildings of public buildings and social housing, Start: 2016

End: 2020 (ongoing)

Legal Support, Financing and
Information: Improvement of Energy
Efficiency in Buildings; development

of secondary legislation for EE in
buildings, as well as funding for the
first pilot thermal modernization of a
residential multi-apartment building
in the Avan district of Yerevan and
social housing in the towns of Goris and
Akhouryan

Residential multi-apartment buildings,
social housing, significant reconstruction of
existing buildings, secondary legislation for
EE in buildings

Start: 2013
End: 2017

Financing for EE & Public Procurement
for EE: UNDP Green Urban Lighting
Project GHG Emission reduction

by increasing energy efficiency of
municipal lighting in the cities of
Armenia

Municipal lighting electricity use in the cities
of Armenia

Start: 2013 End: 2017

Financing for Energy Efficiency: GGF

EE and RE solutions for household space heat
and lighting efficiency (windows, doors,
heat supply, lighting, distribution systems)
and SMEs

Financing for Energy Efficiency: KW EE
loans for households and SMEs

Residential energy end-use, SME EE
of production processes, space heat
conservation

Start: 2009 End: 2015

Financing for Energy Efficiency:
Household energy efficiency loans and
EE mortgage loans (NMC/AFD)

Household EE loans and EE mortgage loans;
residential buildings and private homes'
space heating, hot-water preparation

Start: 2014 End: 2020
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Achieved energy Achieved energy Achieved energy Achieved energy Status in relation to
savingsin2014toe  savingsin2017toe  savingsin2018toe  savingsin 2020 toe 1*EEAP
401 4,006 5,609 8,814 | partially completed
- 11,442 14,653 21,037 | partially completed
1,200 1,200 1,200 1,200 | partially completed
47 47 47 | partially completed
35,069 841,656 361,847 176,747,728 | partially completed
3,078 12,310 15,388 24,620 | partially completed
- 141 164 211 | partially completed

Ii
~
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Title of the energy-saving measure

Financing for Energy Efficiency: Energy
efficiency loans for residential and
business clients, EBRD ArmSEFF

End-use targeted

EE loans for residential and business clients
(corporate energy efficiency, sustainable
energy financing facilities, cleaner energy
production, municipal infrastructure energy
efficiency)

Duration

Start:v2006 End: 2015

Financing for Energy Efficiency:
Residential energy efficiency bank-

Residential energy end-use in space heating

Start: 2013;

Environment Partnership (E5P)

co-financing

based commercial loan through HFHA | and hot-water preparation End: 2018
Condo, REELIH and SUDEP Projects
Financing for Energy Efficiency: Eastern | Facilitation of energy efficiency finance

; . e . Start: 2015
European Energy Efficiency and in municipal infrastructure with grant End: ongoing

Financing for Energy Efficiency & Public
Procurement for EE: EE-integrated
reinforcement of Schools by KfW

Public & service buildings (schools)

Start: 2016 End: 2020

Financing for Energy Efficiency: KfW
Housing EE credit line

Residential energy end use, heating, hot-
water preparation, lighting

Start: 2016 End: 2020

Financing for Energy Efficiency: KW EE
loans for SMEs — EE credit line

Commercial energy end use, heating, hot-
water preparation, lighting, process heat, etc.

Start: 2016 End: 2020

Mitigating Tariff Increase with Low-
income Energy Efficiency Programme

Residential energy end use, lighting
efficiency

Start: 2015
End: 2016

Sum of savings:
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Achieved energy Achieved energy Achieved energy Achieved energy Status in relation to
savingsin2014toe  savingsin2017toe  savingsin2018toe  savingsin 2020 toe 1EEAP
341,655 341,655 341,655 341,655 | partially completed
30 4914 5,067 5,067 | partially completed
- - - - | partially completed
none, new measure 39,897 39,897 39,897 | partially completed
The exact EE savings 223:)::rate_5|:‘(,ii|;ators
depend on the specific 9 9
o forecast will be )
new measure measures which will be ) 0 | partially completed
provided as soon as the
financed through the . )
project concept s fully
subloans
developed
The exact EE savings gﬁgr::enrate_;:\(lj;;ators
depend on the specific gy 9
o forecast will be )
new measure measures which will be . 0 | partially completed
provided as soon as the
financed through the . .
project concept s fully
subloans
developed
40,531 58,545 94,573 | new measure
381,431.78 1,297,798.45 844,070.60 177,284,847.82

Source: Second NEEAP

11






Annex 4:
Abbreviations




In-Depth Review of the Energy Efficiency Policy of Armenia | 2017

Annex 4: Abbreviations

ADS Armenian Development Strategy

AFD Agence Francaise de Développement

AMD Armenian Dram

CCGT Combined cycle gas turbine

CDM Clean Development Mechanism

CNG Compressed natural gas

DNA Designated National Authority

E5P Eastern European Energy Efficiency and Environment Partnership

EBRD European Bank of Reconstruction and Development

ENA Electricity Networks of Armenia

FDI Foreign Direct Investment

GCF Green Climate Fund

GDP Gross Domestic Product

GEF Global Environment Facility

GHG Greenhouse gas

GoA Government of Armenia

HPP Hydro power plant

IEA International Energy Agency

IFC International Finance Corporation

IFI International finance institution

KfW Kreditanstalt fur Wiederaufbau (a German government-owned development
bank)

kgoe kilograms of oil equivalent

KWh kilowatt hour

MENR Ministry of Energy and Mineral Resources of the Republic of Armenia

MUD Ministry of Urban Development of the Republic of Armenia

NEAP National Environment Action Plan

NEEAP National Energy Efficiency Action Plan

NPP Nuclear power plant

NSS National Security Strategy

PEEREA Protocol on Energy Efficiency and Related Environmental Aspects

PFI Private Finance Initiative

PPP Purchasing Power Parity

PSRC Public Service Regulatory Commission of the Republic of Armenia
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PV Photovoltaics

R2E2 Armenia Renewable Resources and Energy Efficiency Fund
RISE Readiness for Investment in Sustainable Energy

RoA Republic of Armenia

SME Small and Medium Enterprise

SREP Scaling Up Renewable Energy Investment Plan

tCO,/a Tons of carbon dioxide per annum

TFC Total final consumption

tkm ton kilometre

toe tonne of oil equivalent

TPES Total primary energy supply

TPP Thermal power plant

UNDP United Nations Development Programme

UNFCCC United Nations Framework Convention on Climate Change
usb United States dollar

VAT value added tax
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Annex 5: Organizations Met During In-depth Energy Efficiency Review

Mission

Ministry of Energy and Mineral Resources of the Republic of Armenia
(currently Ministry of Energy Infrastructure and Natural Resources
of the Republic of Armenia)

Ministry of Finance of the Republic of Armenia

Ministry of Agriculture of the Republic of Armenia

Ministry of Urban Development of the Republic of Armenia

Public Service Regulatory Commission of the Republic of Armenia

Armenia Renewable Resources and Energy Efficiency Fund (R2E2)

Alliance to Save Energy
Energocredit

EU Delegation in Armenia

Armenian Office for Covenant of Mayors

United Nations Development Programme (UNDP)

United Nations Industrial Development Organization (UNIDO)
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