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AMBITION TO ACTIC

This report is an output of thémbition to Action project, which supports NDC implementation through
technical assistance andsearch The project is implemented collaborativély the Energy research Centre of
the Netherlands (ECN) and NewClimate Institute, over a thieze period until the end of 2019. Project funding

is provided by the International Climate Initiative (IKI) of the German Federal Ministry for the Environment,
Nature Conservation and Nuclear Safety (BMU).

Ambition to Action’s technical assistance aims to ¢
at the sector level, through the development of robust evidence quantifying the social, economic and
environmental benefits of mitigation actions and pathways. This benefits evidence, for example detailing
employment, energy security, and air pollution impacts, will show how sector planning decisions can support
NDC implementation as well as national deyenent priorities, and can help reduce policy costs, identify trade

offs, and build stakeholder support for ambitious mitigat&tnategiesat the sector level. The project focusses

on the energy sector and provides direct support to Argentina, Kenyanésia, and Thailan&ector roadmaps

will be developed to synthesise findings from the pathway analyses and outline options for effective
implementation to feed into national NDC processes and planning.

In addition to sharing insights and lessons on teevde | o p me n t and use of benef
research pillawill consider the broader topic of NDC implementation progress. Through a serdesimiiy-

specific reports global NDC Update Reporéd research papers, the project will provide datform for
discussion, analysis and sharing of lessons learned about NDC implementation in developing countries and
emerging economies.
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1. Introduction

The development of Intended Nationally Determined Contributions (INDCs) ahead of the Paris COP21
negotiations was a hurried procef® many countries This led to contributions often being prepared by line
ministries without time for crossinisterial validation and alignment with other important policy processes.
Argentina was the first country to submit a revised NDC in Novemberf@0a@&ing the first (i)NDC submission

in 2015. The resubmitted NDC aimexdensure increased transparency and better alignment with the policy
processes of the relevant ministries for key sectoral and transversal climate action. Thisfoepeses orthe
particularities of NDC development in Argentina and assesses with greater detail the alignment of the NDC with
policies and developmentscussing orthe electricity supply sector.

The purpose of the report is to answiree central questions:

1. To what extent is the NDC aligned with existiaggets andstrategies on a national (or suiational)

level? Are there important measures missing in the NDC or are there sector strategies that counteract the
objectives of the NDC? These could include gpar electricity sector strategies but also wider government
strategies (e.g. developmentlated) that could have an impact on electricity sector pathways.

2. To what extent is the NDC aligned with temgg “rea
sector targets?n other words, are the current sector strategies and policies sufficient to meet the goals of the
NDC™How realistic is it that it gets implemented?

3. Are sector targets and strategies aligned with the kegn goal of the Paris Agement to limit global
temperature increase to well below 2°C? What are current obstacles and barriers to achieve this alignment and
what could be don¢o address these

In order to answer these questions, this report reviews the institutionalupefor dimate policy and the
Argentinian NDC. This is followed by an overview of key developments, policiestariiesin the electricity

sector. The sections on the NDC and electricity sector policies provide a basis for the subsequeist gddtion

analy® in greater detail the alignment of theectorpolicies and targets. In view of the high degree of alignment

of the revised NDC with national policies in Argentitfee report delves deepelinto the question of
implementation, analysing whether the NDC and sector objectives are reachatitmtakes a forwareooking

approach by assessing thetential for long term alignment of the sector with the goals of the Paris Agreement
ie.limitihnggbbal temper at ur e i n cThecanslaing sectioh syethesisedkeylagpsicts 2 © C”
the analysis focussing in particular on the potential to raise ambition in the sector.

The document is intended as a briefing document for an internal audi@ndenot for wider publication.
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2.Argentina’s c¢cl i1 mat

This chapter takes a closer look at NDC developments in Argentina providing an overview of the institutional
and politicalcontext and brief analysis of the targets set in the current NI€.key purpose is to get a deeper
understanding of the role of the energy sectan particular electricity supphyfor the current and future NDCs

with a view to providing additional insights into the degree of alignment of the sector with the tgngesisnted

in the NDC as well as the potential to achieve them or go beyond the current ambition level.

2.1, Setting the scenanstitutional context of climate policy in Argentina

The new government elected in November 2015 indgted a significant political and economic transformation

in Argentina. After years of relative isolation from internatiofialancial marketsand trade, the current
government iis seeking a ‘smarter i(6dverrmgnenadf Argentinat o t h
2016b) This includes forging closer ties with various international organisations, ingliatiexample the G20,

the WTO and the OECD (the latter Argentina is seeking to join as member). In this perspective, Argentina has
taken a more proactive stance in international climate cooperation: it was one of the first 25 countries to ratify
theParisAgr eement and the government t eMikn dehde’ fnoergnoatli adtei
in the UNFCCC negotiations ci ti n(Blinistryhod Engironsnenpand | ow
Sustainable Development of Argentina, 2016)

There has also been heightened momentum for climate politgeanational level, thanks to interlinkages with

other important policy priorities, such as thevdisification of the energy matrix with renewable energies, and

the creation of new institutions. The environment portfolio, which used to be the responsibility of -a sub
ministerial level secretariat, has been elevated to a full Ministry (the Ministryneirément and Sustainable
Development or MAyDS). The current Secretariat for Environmental Policy, Climate Change and Sustainable
Development under the MAyDS is the main governmental body in charge of climate policy.

Shortly after the election, the govemment announced the creation of a National Cabinet for Climate Change
(GNCC) as one of its 100 priorities. The GNCC is anuirasterial body tasked with developing national and
sectoral initiatives to reduce GHG emissions as well as formulating comntériretine with international
agreements-such as the development of the NDCs. The creation of the national cabinet gave a fresh impetus
to climate commitments: the cabinet took forward the ratification of the Paris Agreement and worked on a
revised NDCao®n after its creation. As a result, Argentina was the first country to submit a revised NDC to the
UNFCCC in November 2016.

NDC ALIGNMENT REPORRGENTINA 6
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Figurel shows an overview of the timeline for NDC development in Argentina.

Figurel: Timeline for NDC development

Oct 2015 Jul 2016 Sep 2016 Nov 2016
Submission of Creation of the Ratification of Submission of
INDC GNCC* PA revised NDC
() () ( ()
Dec 2015 New Aug 2016 Oct 2016
president 1st reunion of 2nd reunion of
sworn into the GNCC* the GNCC*
office

* Gabinete Nacional de Cambio Climético (National Cabinet for Climate Change)

The newly created GNCC operates under teknhof the Chief of the Cabinet of Ministers. Over half of the
county s 20 ministries are involved:

T “Sectoral?” ministries tasked with measures r el
Agroindustry, Transport, Environment and Sustain&ideelopment

1 Other ministries: Social Development, Foreign Affairs, Education and Sports, Science, Interior, Economy
and Public Financeand Culture.

Each ministry has identified a focal point to coordinate NDC related tasks. For the Ministry of Endogalthe
point sits within the Secretariat for Ener§gaving andkfficiency.

The work of the GNCC is organised at different technical and political |avéhe first level sector or theme

specific technical working groups identify initiatives and measunéich are then validatedt national level,
involving the provinces via the Climate Commission of the Federal Council for the Environment (COFEMA).
Decisions requiring higlevel political coordination are then discussed and approved by the ministees. T
resulting decisions and workplans are validated in an extended national roundtable, which includes
representatives from civil society, businesses and acadé&eikigure2 for a schematic overview of the climate

policy decision process.

Figure 2: Decisioamaking process of the GNQ®inistry of Environment and Sustainable Development of Argentina, 2016)

Extended National
Roundtable (mesa
nacional ampliadao )

National Roundtable
((UEEENEE )]

ATechnical Working
Groups (tranversal or
sector/theme-specific)

Aincludes participation of
municipalities, NGOs,
trade unions, academia

and the private sector.

AParticipation of

provinces via COFEMA
AFinal decisions taken at
a ministerial level
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2.2. Targets and measures in the NDC

The revised NDC submitted in November 2016 was central to ensure increased ownership and transparency of
the measures across the ministricdmilar to other()NDCs Ar gentina’s first submi
without time for full validation by all relevant government entities. As a result,(fNMDC was subsequently
guestioned— including by the current government for methodological easons and a lack of transparency
(Bergman, 2016)The first ()NDC provided relative emissns reduction target — both conditional and
unconditional- compared to Business as Usual (BAU) emissions whereas the revised NDC now has absolute
emissions targets. The central aim of the revised NDC, reassessed jointly by the ministries of the GMCC, was
ensure consistency and consensus between the quantified mitigation target and the operational decision
making of relevant ministries including at a sectoral lev€lélam, 2016)The revised NDC was the result of a
bottom-up aggregation of existing and planned measures identified by line ministeigglting in improved
alignment between the NDC and athnational phnning processest is however important to highlight that the
revision process did not aim to identify additional mitigation measures.

The unconditional target in the revised ND@iachieve emission levedd 483 MtCO2e by 2030 (or 310 MtCO2e
excl. LULUCF), which represents a 22% increase compared to 2010 and a 74% increase compared to 1990 levels
(Climate Adbn Tracker, 2017)The conditional emissions target is of 369 MtCOZ2e including LULUCF, or 30%
below the unconditional target. The increase in ambition of this new target is small compared to that in the
previous(i)NDC (around 1%). Beyond the minimarease in mitigation ambition, the procelevel changes

were however important. The absolute mitigation target is arguably more reliable than the previous one, which
was based on a relative reduction compared to a BAU scenario. In addition to this,ethedology for
calculating historical emissions was adapted to the IPCC 2006 guidelines, whichecdesezhse ithe baseline
scenario and relative emission reductiahse to the change in GWP valuglke government also revised some

of the mitigation ations included in the NDC; for example, the revised NDC now includes energy sector
emissions from cgeneratian. Finallythe ambition of the emissions target in the new NDC was reduced due to
previousdouble countingdf emissions reductions under the rewable energy target.

To support implementation of the NDC, sector plans are currently being elaborated under the lead of the GNCC
in collaboration with line ministries. The first three plans were presemtddovember 2017 at COP23 in Bpnn
namely theNational Action Plan for Energy and Climate ChatigeNational Action Plan for Forests and Climate
Change and theNational Action Plan for Transport and Climate Change

2.3. Role of the energy sectam the NDC

The energy sector, including supply and demaadtors such as transport and buildings is the most relevant
sect or f osNDCAdlgvedby thedaad use sectord has the second largest contributions in the NDC
This reflects the current share of emissions by sector as shofxigume3.
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Figure3 —Emissions per sect¢gGovernment of Argentina, 2017b)

u Energy
m Agriculture, livestock and
land use

m |ndustrial processes

m Residues

The National Action Plan for Energy alimate Change, the elaboration of which was strongly supported by

the Subsecretariat for Energy Saving and Efficiency, envisages to achieve emission reductions in the energy
sector of 77 MtCO2eq by 2030 as an unconditional target, and 101 MtCO2eq@oalditn international finance

and support, compared to an emissions level of 105,8 MtCO2eq in 2014. With this, the energy sector is being
recogni sed as the sector with the highest mitigatd:i
measures inlude the energy supply side as much as the demand side and will be implemented/addressed along
four axes: 1) energy efficiency, 2) renewable energy, 3) fuels, and 4) large scale ger{&uatteacretariat of

Energy Saving and Efficiency, 2017hb)

According to calculations made by the Ministry of Enesggwn inFigure4, supply-side measures in the
electricity sector represent 44% of the mitigation efforts in the energy sectornidst important one g the
development of griecconnected renewable energies (25%), followed by nuclear energy (13%) and
hydroelectricity (6%). The remaining 46% are split between various energy efficiency measures (50%) and the
development of biofuels (698 represented irigured below. Energy efficiency measures account for the bulk

of foreseen emissions reductions (508tth residential lightingaccountingor the largest decrease amissions.
Whilelighting efficiency improvements atbe most significant contribution temissionreductions, it isunclear

how much ofthesewould have happened under a Business As U&rlU)scenario Hficient forms of lighting

such as LEDs have nbecome the norm and can scarcely account for additional mitigation efforts.

NDC ALIGNMENT REPORRGENTINA 9
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Figured: Contribution of mitigation measures to energy sector NDQ$U)secretariat of Energy Saving and Efficiency, 2017a)

Energy efficiency
= Renewables
50% Nuclear
® Hydroelectricity

= Biofuels

Figure5 provides a list of measures in the energy seetbichwere considered for the definition of the overall
reduction targetin the current NDClIntotal, the measures are expected t@mount to emission reductiaof
approximately 110 MtCo2eAs shown in the diagrarsome measures are exclusively considered under the
unconditional NDC, whereas others assume a scaling up subject to iolgtaiternational suport for their
implementation(shown in orange)

Figure5: Energy sector measures in the revised NDC
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2.4, Assessment of compatibility with Paris climate targets

The Climate Action Tracker (CATYryieates The CAVI sate

basiso f effort sharing approaches”. Ef fort sharing
countries based on different principles. Over tiradarge set of actors ranging from governments to NGOs have

put forward their interpreaition of equity and translated them into effort sharing approaches. The CAT
aggregates all existing approaches and develops a range that is used for rating a’c@amnyunicated

mitigation effort

Figure6 shows the projected emission for Argentina in relation to Paris compatible pathways, colour coded in
red (incompatible) to gren (compatible with 1.5°C pathwgay

Figure6: Climate Action Tracker analysis for Argentina, available at Climateactiontracker.org, accessed 01/09/2018

~. 700 e Historical emissions,
g excl. forestry
S 600 e Historical emissions/removals,
.2., from forestry
2 500 B current policy projections
o
i o Ll —
300
200 _
100 _
. i
-1 00 - | N | | 11 ‘ HER ] (I I | 11 ‘ | ] FL e | ‘ om'dmmb"uzw 09/
\ ' ; : | ! Climate ytics/Ecofys/
1990 2000 2010 2020 2030 2040 2050 Newclimate

Thereare a number ofbroader contextualeasons for the low rating Argentina receives under the CAT. First,
Argentina has seen an extended period of ramtion on climatechangeo | | owi ng t he country’
in 2002 until the recent government change in 20E6r instancepreviousy adoptedrenewable energy targets,
amongst others, for the year 2018yere not accompanied byneaningful actions to achievéhem. No
investment into the modernisation of the energgfrastructure was carried outresulting in a currently
unachievable 2018&rget and a difficulstarting point for setting ambitious policy targatsthe sector

A second reason for the low rating is the drastic transformation Argentinaridergonegrom one of the worlds
biggest economies to an emerging economy. Becausétsoformer relatively high level of economic
development a number of effort sharing approaches require Argentina to reduce its emissions rapidly, in
particular those approaches that consider historical responsibility (measured as the contributionaichist
emissions)According to the effort sharing approachesrgentinas past requires it tdollow steeper reduction
paths thanother developingcountries withhistorically weaker bupresently stronger economies.

NDC ALIGNMENT REPORRGENTINA 11



AMBITION TO ACTIC

Despite these circumstances, there atso factors that can be influenced by the governmenteach an
adequate rating under the CAEven though the NDC is based on measures in a large number of sectors of the
economy, it currently has a strong focus for significant action in a limited nuwbsgectors. In particular it
includes actions in the energy and land use sectbtsasures in other sectors are either very limited or
inexistent(transport, buildings) or do not sufficiently reduce emissions (industry). Overall this leadsrgeted
unconditional NDC level well above current emission levels.worth noting that the Climate Action Tracker
excludes land use, land use change and forestry (LULUCF) emissions from its rating.

Argentinaitself evaluates the ambition level of its mitigafi target as fair. The main justification for a fair
contribution is based on a comparison of Aemgsonti na’
reductions achieved under the conditional Ni2a@jetin comparisorto the total emission rductions reported

in allNDCs (2.8%)Vhile the emission reductioria this calculatiora c hi eved under Argenti n:
(109 MtCO2e) are calculated by comparing the NDC trajectory with a BAU scenario, it appears (but is not
documented) that the emission reductions achieved by all countries under their KBDZGtCO2¢)as
documented in the gap reporfUNEP, 2016, 201, 7% calculated by compiag the global NDC trajectory to the

global policy trajectories.Given that emissions under BAU trajectories as reported by countries are almost
always higher thartheir emissions under their policy trajectonhis justificationwill likely not standup to
international scrutiny

2.5. Next stepdn the NDC process and climate policy

In 2016 the GNCC was mostly dedicated to the identification of national mitigation nesaand the revision

of the NDC. According to sources from the Ministry of Environment, next steps would mostly be dedicated to
the financing and implementation of the 2030 measures in cooperation with actors from the private sector
(ComunicaRSE, 201If) parallel, the GNCC and relevant ministriesaaititinue towork onthe remaining action

plans for key sectoraémelyindustry, agricultue and waste)Once establisheall sectoractionplans together

with the National Adaptation Plan under preparation would then feed into a national strategy on climate change

( t HPEn Nacional de Respuesta al Cambio Clinfatjcq e x pe ct e din 2009. After thig, thb plans h e d
would be reviewed and approved by the provinces before being turned int¢CamunicaRSE, 201Dnce the
national stategy is published, Argentina would be in a more informed position to submit a revised NDC ahead
of the next round of NDC submissions. The Ministry of Environment has however signalled this is not among
their priorities, as they have already submitted aised NDC.

The coming year could be a transformative one for climate policy and international cooperation in Argentina, as

it will be presiding ovethe 2018 G20. The strategy it will adopt to address climate action could in turn also have

an impact on the Facilitative Dialogue and COP24 negotiatiolstmwice As part of the G20, Argentina is
planning to present its Vision 2050 for the energy secidhe July 201&20Ener gy Mi ni st er s’ m
on conversations with  representatives from the energy sector scenario initiative
(www.escenariosenergeticos.grthis would mostly be a qualitative vision. Nonetheless, one could expect this

to be a first basis for the loAgrm low emissions development strategy to ©igomittedby 2020 to the UNFCCC.

NDC ALIGNMENT REPORRGENTINA 12
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3. Overview ofthe electricity sector

This sectiorprovidesa briefover vi ew of Ar gent i nakegpoleitseawodtdevelagpmentg s up
which influence the sector’s ability to achieve (p
overview sets the scene f or strangormation abibtyinckding takdnga |l y s i
closer look at key barriers and obstacles.

In accordance with the terms used by the Argentinean government, renewable energy refers to all major
renewable energy technologies (wind, solar, biomass/biogas, hy#rothermal) but excludes hydropower
larger than 50 MW-which is considered a conventional source of energy.

3.1. Electricitysupplyand demand

Argentina’s el ectr i c Hitedtheimal plamt surtd hygdropgveenptants whéclhl makeyup g a s
41% and 35% of the installed capacity respectively. Beyondlth&W of hydropowerthe capacity mix is
dominated by fossibased thermal generation, which makes up 64% of the total. In addition t@4te GW of

gasfired plants there is ovef.2 GW of oifired capacity(largely diesel plants) and aroufdb GW of coalired

capacity Dieselbased power generation has been one of the fastest growing sources of electricity in the country
overthe pastdecaddth as been used as avide glectricitykto réiral commusitiesnditb i on t
prevent power cuts in largerentres of demandWVhile diesel capacity has increased anlyderately since 1990,
diesd-based generation has increased from less than 3 TWh in 2000 to close to 20 TWh {fE2012D15)

There is currentht.8 GW of nuclear capacity Argentina, representing around 5% of the total installed capacity
and generating c¢l ose t oDespide almmdant viinel and solamrésouscés,sArgentina c t r
hasso farinstalled littlerenewable energypeyond large hydropoweiNind and solacurrently represent only

around 1% of total installed capacityigure7 shows the installed capacity by fuel type from 1990 until today

NDC ALIGNMENT REPORRGENTINA 13
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Figure7: Installed capacity by fuel type 19902016 (S&P Global Platts, 2016)
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Following a dip after the 2001 economic crisis in the country, both energy and electricity demand have been
steadily growing. ThBuenos Aires areiacurrentlythe most importantelectricitydemandcentre, representing

half of the total electricity demandn 2016- including both the city and province of Buenos AIfARDEERA,
2016) At close to 40% in 2015 dustry is the highest electricity consuming sectoAigentinafollowed by the
residential sector (36%) and the service sector (24%¢ residential sectdras witnessed the fastest growth

over the past decade, witdemand nearlydoublingbetween 20052015.The transport sector remains minor
(0.5%) and cuantly comprises only rail transporSee Figure 8 for an overview of the final electricity
consumption by sector.

Figure8: Ewlution of total final eledticity consumptiorby sector(IEA, 2017b)

®Industry mTransport mResidential m Commercial and public services  m Agriculture/forestry % in 2015

12,000
_ 0.8%

10,000 24%

8,000
36%

s 0.5%

39%

1990 1995 2000 2005 2010 2015

Due to an underinvestment in new capadcityd infrastructureoverthe pastdecadethere have been recurring
imbalances betweenupply and demandeading to power cutsWhereas these used to mostly occur in the
summer months, in the past few years power cuts also happened at other times of the year. In response to the

‘ NDC ALIGNMENT REPORRGENTINA 14
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issue, he government issued an energy emergency decrdeecember2015to rationalise the use of energy
involving also the gradual reduction of subsidies for electricity consumpBornernment of Argentina, 2015)

One of the key challenges of matching supply and de
The grid spans over a surface that would reach from Algeria to Norway if mapped onto ETinep&rgentinian
transmissions grid compriseémost 15000 km of 500 kV transmission lines and anothe®@0 km mainly at a

132kV level A significant increase in the share of renewable energies in the electricity mix would require
substantial investment into the currently ailing transmission irtftacture. This is particulérchallenging as the

key renewable energy resources are located far from the centres of demand (see also discussion on barriers in
section4.3).

3.2. Governmentbjectives

Energyrelated policies and measures feature promineritly he gover nment’'s 100 obj ec
objectives acrossightbroad policy areast is worth noting thatwhile the energy and climate sector roadmap

is currently under preparatigrihe Ministry of Energyroadly haghree priority axedor the electricity sector:
1. Ensure availability and competitiveness of electricity
2. Diversify supply with renewable energy
3. Efficient and transparent power sector operatio

The government declared the year 2017 to be the yeakeaéwable energy (Government of Argentina, 2017a)
Beyond energy security and independence, thetpfor renewable energies is motivated by emission reductions
and the promises the sector holds in termsjalh creation The creation of skilled local jobs was identified as
one of the three benefits of developing renewable energies in the decree thatusoed 2017 to be the year

of renewable energyGovernment of Argentina, 2017aJhe current government has recently been under
significant pressre to deliver on its promises to revive the economy, with a rising unemployment rate in 2017
and a series of national strikes organised in the spring and summer of 2017. In this context, the development of
renewable energies is seen as one of the indastthat can contribute to better employment and a boost of
local industries.

Aside from renewable energies, tlehale oil and gas industig also central in the debate around energy
security. Despite having sizeable conventional hydr
gas and oil reservg&lA, 2Q7), the decline in hydrocarbons production combined with rising energy demand

had led to increasing natural gas imports from Bolivia and Chile over the paswvigepigeline and as Liquefied

Natural Gas (LNG). The governmannsto reverse the trendof increasingimports and associated public
expenditureby devel opi ng ¢akreseneAngantindys’ smasi hna | sek-"ddceMugitaim f i e |
the Neuquén provincei s one of t he wor | dn'additidnérprgreotng ensesadurdy g a s
the development of the unconventional oil and gas industry is seen as a way to boost domestic jobs. A unit of
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electricity generated with a combined cycle plant using gas from Vaca Muoast been estimated to contain
70% of local contert AE General Mosconi, 2017)

Figure9: Imports and exports of oil (millions of m3) and natural gas (billions of IAB)G, 2017)
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3.3. Sectorscenarios

The Ministry of Energgperatestwo main scenarios for the electricity sectfor the years2025and 2030
(published in Decembe&2016 and2017respectively. onereferencescenario( €scenaridendencial ,)and one
scenariowi t h addi ti onal e n eescgngricecleritd tJmder thergferemoesaenario, ever ( “
34 GW of new capacity would be addeg 2030whereas under the efficient scenario, only o2&GW of new
capacity would beneeded (sedrigurel0). By 2@5, the Ministry of Energy expects an additio2dl GW of
capacity under theeferencescenario and.7 GW under the efficient scenario.

FigurelO: New installed capacity by 20in referenceand efficient scenario€sovernment of Argentina, 2016a)
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The expected total eledtiity generation also differs between the two scenarios: 20% higher in theeference
(=214 TWh) than in the efficient scenario @A TWh) in 280 (seeFigurell).
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Figurell: 2030 Electricity generation scenarios (TW®overnment of Argentina, 2016a)
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The scenarios differ for thaifferent technologies as follows:

1 Renewable energy: Both of the scenarios reach 20% of renewable energy in the elecigeitgration
mix by 2025and 25% by 203 he difference lies ithe expected new installed capacity of 9 GW in the
efficient scenarig against 11 GW in the business as usualbmt&een now and 2025 and 18 GW and
14 GW respectively between now and 208ence, the absolute contribution of renewable energy
sources is reduced under the efficient scenafibeexpected investment for an aitional 10 GW of
renewable capacity is estimated at around USD 15 biieumbsecretariat of Renewable Energy of
Argentina, 2016)In 2017, the clean energy sector (excl. large hydro) attracted USD 1.8 billion in
Argentina(BNEF, 2018)vhich is broadlyn line with theannualinvestment needs t@chieve the 2025
renewable energy objectives.

1 Thermal energy: An even stronger difference is observed in the expected new capacity for thermal
generation 4 GW discrepancy in the two scenartlms203(). Reflecting he expectedinstalled capacity,
thermal electricity generd#on is nearly 506 higher in thereference scenarioby 2030 The planned
investment figures published by the Ministry of Energy point to numbers closer to expected capacity in
the efficient scenario, which leads to think this is the reference scenariouidget planning.

9 Hydropower (>50 MW): In both the2030referenceand ‘ ef fi ci ent’ scenari os,
foreseeing an additiona8 GW of large hydroelectric capacity. The government has launched work to
construct two additional hydroelectric plants on the Santa Cruz river in Patagonia for a total of ~1.3 GW
to be completed by 2022. The pr olagneotads0 Mwandthest s o
“JcC’ (Jorge Cepernic) plant of 360 MW.

9 Nuclear power: Both thereferenceand efficient scenarios foresee an additional 800 MW of new nuclear
capacityby 2025 and 2 GW by 203Dhe government is currently planning to build an addigéibthree
nuclear power plants and to extend the lifetime of an existing diee government has already signed
t wo MoUs wi tththaCdifectnCme of theNeEprojectst he * Fi fth Central’
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in the province of Rio Negrehowever hal to be cancelledollowing a decisiotvy the governor of the
provincein response tqublic opposition to the construction of the pla@INEM, 2017a)

The integration ofadditional capacity- particularly renewable energyrequires a substantial reinforcement
of the transmission capacity. To this aim, théinistry of Energy (lhisteriode Energia y MinereMINEM
has set out plans for additional 3000 km of 500 kV transmission lines to be built by pribéte
partnerships(BNEF, 2017}urthermore, Transener which owns 100% of the higlve#tage transmission
lines is aiming to invest USD 230 million to make up for the investment d&bgsonista, 2017b)

3.4. Legislation and policies

A number of dferent regulations and programmes have beigitiated and developedver the lastfive years

in the energy sectottargetingboth increased shares of renewable energy in the electricity supphasnivell as
improved energy efficiencyMINEM shares the position that bothenewable energy and energy efficiency
measures are core components thfe future development of the electricity sectaand of climate change
mitigation (MINEM, 2018)Institutionally, renewable energgnd energy efficiency arkept separatewithin

MINEM While the responsibility for renewable energy lies with the Subsecretariat for Renewable Energy in the
Secretariat for Electric Energy, the topic of energy efficiency is headed by the Subsecretariat for Energy Saving
and Efficiency in the Secretariat for&egic Energy Planning, which also serves as the focal point for climate
changeand the NDC

In the followingthe mostrelevantregulationsand programmes in bothreasare presented

Renewable energy

Thethree mainrecent changes in thkegislationof the electricity sector aréhe Renewable Energy Law 27.191
which sets mandatory targets for electricity generation from renewable enerdgiesolution 202/16 allowing
for third party PPAs between renewable energy producers and large electricity corssame the recently
approvedlaw on distributed generation

The new renewable energy law replaced the former Renewable Energy Lawl26 issuedn 2007 It entered

into force at the end of 2015, after being approved with wide political support (>90%9thtthe Senate and

the Lower ChambeSubsecretariat of Renewable Energy of Argentina, 201®) law sets compulsory targets

for the share of electricity generation from renewables in 2018 (8%) and 2025.(R08erlares electricity
generationfromr enewabl es to be in the country’s national i
energy investments, such as exemptions from import duties, VAT refunds, exemption from dividend tax and
accelerated depreciation, in particular to foster tdeployment of local components. Article 4(6) of the law
stipulates that companies integrating 60% of national components (or 30% in case no national production exists)
in electromechanical installations are eligible for a tax rebate of 20% for the mu®int equipment (excluding

civil works).
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To complement this law on renewable energy, the government also passed Resolution al@MiGg private
parties to sigr8™ party power purchasing agreements (PPAs) between renewable energy producers and large
consumers.

In December 2017 the Argentinean Senate also approveththen distributed generation. This law allowfor
net-meteringfor SMEs and residential consumens a national level and proposes the ctiea of a fund for
distributed generatiorirom renewablesources Beyond national legislation at least seven provinces passed

their own distributed generation or nenetering policies, including Santa Fe, Mendoza, Salta, San Luis,
Neuquén, Tucuman andisiones.

The governmerits pri mary policy for contracting new gener
competitive auctions for thermal, renewables and grid capacity.

For thermal capacity, the government currently has two tender processes: one for combined cycle and
cogeneration plants and another one for all thermal electricity generation. In the latest tender round for all
thermal generation the government receiveffers for over 6 GW of capacity

TheRenovAr auction programmei s t h e g o v epolinytoeavelop kenewedle energies and reach 8%
and 20% of renewable electricity consumption in the electricity mix by 2018 and 2025 respediineéy.
RenovAthree tender roundshave been issued to dat®enovAr Round 1 was launched in July 2016 and closed
in October 2016. Due to the tender being significantly oversubscribed, the government subsequently decided to
launch a follomu p 1. 5° t ender inNovamber,2016v ihe secondcrouadsoe RenovAr was
launched in August 2017 aagimed tocontract 1200 MW of renewable capacityitimately2 GWof renewable
capacity was awarded in the tender which closed in late 201this latest roundhe government announced

they intend to increase the local component, particularly for wind turbines, and have initiated contacts with
international wind developers to do &l Cronis, 2017a) The average local component in RenovAr rounds 1
and 1.5 was of 17.1% and 19.1% for solar PV and 10.7% and 11.1% ft@amdl Alvarez, 2017)

The share of different technologies in the three auctions is shoviigarel?2.
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Figurel2: Capacity contracted in RenovAr Round$.5and2 (MINEM, 2017c, 2017b)
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In order to make the RenovAr programme more attractive for investors, the government also created a public
trust fund to provide guarantees (the Fiduciary Fund for the Development of Renewable Energies, or FODER) to
mitigate againsthe risk offailure ofpayment by the national utility CAMMESA. In addition to the national fund,

the payments are also backed by a sovereign guarantee and an additional World Bank guarantee.

Other relevant policies and programmes to promote renewable energy include the fiogjowi

1 Probiomasa: the programmeaims to promote energy from biomass (includinggemeration in the
electricity sector) while encouraging regional development and climate change mitigdtiovas
launched in the early 2010s aigturrently jointly managetdy MINEM and the Ministry of Agroindugt
in cooperaton with the Food and Agriculture Organisation (FAO). Beyond a capacity building
workstream to educate poliegnakers and other stakeholders, the project provides technical assistance
to local policy makes and supports pilot projects to demonstrate the viability of different biorzessed
technologies.

1 PERMER: is a programme that promotes access to sustainable enetggyth electricity and heat in
rural and offgrid areas. PERMER was launched in200@w over 10% of the count
still lacked access to electricity (World Bank, 2015). The second phase of the project was launched in
2015 and aims to evaluate the success of the first phase while at the same time ensuring continued
accesdo energy to the communities that received support in the first phase of the project.

Energy efficiency

Under the lead of the Subsecretarifair Energy Saving and Efficiencyregulatory frameworkio effectively
promote energy efficiencgcross sectors and institutiomscurrently beingdeveloped A law on the prohibition

of halogen lampsand one to promote efficient water heatersare pending final approval in the National
Congresskurthermore,a draft billfor a National Energy Efficiency Law (Ley Nacional de Eficiencia Energética)
hasbeen developedn 2015 Once adopted, this Lawill provide guidelines for the development of national
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energy efficiency policies and strategies astablishminimum environmental protection reqrements. A
special trust fundwill be createdto promote investments in energy efficiency projects and to boost R&D for
national technologies. The Law furthermore mandates the development ofy@aMNational Energy Efficiency

Plan (Plan Nacional de Eféricia Energéticap defineconcrete energy efficiency targets avell asneasures to
achieve them(Subsecretariat of Energy Saving and Efficiency, 2016)

Major programmesandmeasureselated to energy efficiency and demand side managenat¢atnational level
include the following Subsecretariat of Energy Saving and Efficiency, 2018)

9 Efficient Lighting Plan (Plan Alumbrado EficientePLAE)the planseeks to accelerate the replacement
of conventional lighting with more efficient LED technolagy public roads immunicipalities and
provinces.Implementation of the plans estimated to savep to 50%of energycompared tocurrent
levels

9 Energy Efficiency in Public Buildings: underthis programme, 1®nergy assessments in different public
administration buildings have been cid out in order todetermine theirenergy consumption and
identify opportunities for energy savings and efficiensyf the 15assessmerstwere part of a pilot
project aiming at developinthe concept of Energy Performance Contrac{B® Cand Energy Service
Companies (ESC@s)the national level.

9 Energy Efficiency Labelling Scheme: the labelling schemeaims to informenergy consumerabout the
energy efficiency class dbusehold appliancegaising awarenessf energy consumptiorand saving
potentialat a household leveDuring 20174 new IRAM standarder energy efficiency were published
(electric ovens ceiling fans wall and standing fansand LED lamps7 IRAM standardbecame
compulsory (television, microwavesinglephase and thregohaseinduction motors electric and gas
fired hot water tanksand standby for television and microwaveahd one more completethe review
phase(washing machines).

9 Energy Efficiency Education Programme: in close collaboration with the Ministry of Educati@mergy
efficiencyis being incorporatedat different levels of formal educatiorDuring 2017more than 1500
teachers at primary and secondary schomdseivedon-site trainingson topics related toenergy,
environment and responsible energy uddore than 600 teachers were traineid on-line courses
offered by the Ministry of Educatiarin 2016, a projecivas initiated which seeks taetter integratethe
subject of energy and energy efficierioyo engineeringand architecturedegrees Two new courses in
energymanagementwvere openedat the University of Buenos Aires and University of Jujugddition
to that, the programme promotes&training fortrainerss t o i n c r e farerergyrelated tepice s S
early in the education chain

1 Argentina Fund for Energy Efficiency (Fondo Argenho de Eficiencia Engética— FAEE)together with
the National Fund foSMEDevelopment (Fondo Nacional de Desarrollo de las Fegye Medianas
Empresas- FONAPYMEh¢ FAEEJeveloped amedium and longterm credit linefor SMEs to support
energy efficiency projects that aim teduce and optimis¢he SME energy useThe FAEEmerged
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from a GEF projea@iming at promoting energy efficiency through the development of a sustainable and
growing market forenergy efficiency services and equipment in Argentif@.date, the Fundhas
allocatedaround USD 3 milliono 37 SMEé#n different branches of the production sectofFhe Fund is
currently being restructured.

9 Argentina Efficiency Award: the newly launchedaward seeks to acknowledge public and private
organisations that show commitment and leadership on energy efficiency idsugs.first editionin
2018 a focuswas placed onEnergy ManagemenBystems appraisingthose organisations tha
implementd an Energy Management Systamcompliancewith ISO norm 50.001

3.4.1.Subsidies and taxation

Until recently, the government providedajor subsidies for botbnergy production and consumption causing

heavy strains on public finances (energy subsidies represented % of t he countr ylds GDP
the fossil fuel subsidy bill alone reached over USD 2 b{llkotgar, 2016)The current government has scaled

down subsidiefor energy consumption in order to rationaliseargy consumptionpparticularly in the electricity

sector, but haso far continuedo subsidseupstream activitiesln November 2017, the government announced
continued subsidies for shale gas producers in the two main production basins of the ceantlySD 7 per

MMBtu. At the same time the government passadew carbon taxfor fossil fuelsat USD 40 per tonnein

December 2017

3.4.2.Subnational plans and policies

Argentina has a federal governance structure and many policy and planning decisions are devolve2i3to the
provinces and the Autonomous City of Buenos Aifég diversity of the provinces terms of wealthaccess to
infrastructure and distribution of natural resourcdsgve anmpact onenergy sector planning in various ways.

In order to address the unique circumstances and development needs of the different provinces the government
hasissueda National Paty for Development and Territorial Plannitigmanage the nexus between province

level development and national development prioritid&overnment of Argentina, 2016cYhe policy
categorises the provincestm six groups depending on availability of public services (road network, potable
water and sewage system).

In addition to this overall strategy, the government hiasuedtwo regional development plans in the

government ' s ZXPdoPectqpPatagania’ and ‘Plan Belgrario’nRoverty reduction, electricity access

and the development of clean energies amgortant components of these plans.

More recently, theCity of Buenos Aires announced during the COP23 negotiations in November 2017 it would
seekto be carbon neutraby mid-century in a joint declaration with a number of other Gd@mbercities.
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4. NDC and Parasignment

This section loakat the alignment of the sector targets, policies and plans with the NDC to better understand
the likelihood of achieving the NDC targets. Beyond the current NDC the analysis alsa faketerm
perspective to asess the potential of the sector to align with the goals of the Paris agreefitegection also
focuseson understanding current obstacles and barriers to achieving a sector transformation towards full
decarbonisation by midentury. Aspectsaroundatog t erm “ener gy transition”
realities in Argentinare also discussed.

4.1. Alignment oftargets, strategy and policy

The NDC is based on a set of targatgeed under the previous administration. Pdbs to support the
implemertation were onlyestablished since the new administration took office in 204drinst this background
it is important to understandvhether the NDC targets can actually be achievedt least sincesuccessful
implementation of the current ND{S fundamenal for an upward revision of the target for the next round of
NDCs as required under the ambition mechanism of the Paris Agreement.

4.1.1Targets and strategy alignment

The two central measures listed for the electricity sector in the NDC/second BlbiRadtyin line with sector

level planning-including both the 20% renewable energy target by 2025 and the development of clean energies
in rural areas. There is howeverg5e ar ‘ hi at u s unconditionald020 NDG mitigationtmbasures
seem toassume no increase in the share of renewable enésgyin absolute termsh the power mix in 2025
2030should the 20% of renewable energy already be reached by 2025 as mandated bijgaer ambition is

only included in the conditional target aiming2b% of renewable energy in the power mix by 2088ich is in
l'ine with the Ministry of Energy’'s 2030 scenari os

Al | of the Ministry of Energy’s scenarios lyR205 gear ¢

and rise to 25% by 203this & the case both in theeferencescenario and in the additional energy efficiency
scenario. In addition to thjghe renewable energy target has strong and highel political buyin (including
fromt he pr esi)andis indine avithfthe developent priorities of the country- including the
development of national industries, employment and access to stable e(@myernment of Argentina, 2016b)

The main concern now lies in the implementation of these plans and the pace at which renewable energy can

be deployed.

The Ministry of Energy is currently working on a comprehensive energy sector stragggyilt feed into the

over all strategy on <climate change expected to be

political commitment to climate action and the crassnisterial involvement in climate policy development,
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one can expect thenergy sector targets and strategies to continue to be in line with the headline emissions
target in the current NDC.

4.1.2Policyalignment
Renewables

The RenovAr tender programme has been specifically designed to reach the objectives of the renewable energy
law. AsFigurel3shows, the tendered capacity to date urdbe first RenovArounds(1, 1.5 and 2)-amounting

to close to 45 GW-shouldroughlybe ableto coverthe generation required between 20 and 21 under a

linear target development pathimplementation of thecapacitytenderedwill however be unlikely to materialise

in this timeframe; while contracts have been signed, construction work for the projects will take longer than
this. As of 201 Mone of the largescaleRenovAr projects had come online. This does not necessarily thagan

the implementation of the programme is beirjgopardised,but it does speak to the long timeframesd
frequent delaysn major infrastructure works.

Going forwardsimilar or fasterenewablecapacity growtimeeds to be ensureckither throughtenders or other
means (e.g. PPASJheconclusion of theRenovAr 2enderwas an encouraging sign of continued progress
there will be a need to follow up relatively quickly with a further tender round in order to stay within the
trajectory set by theenewable energy law for 2025 (see trendlind=igurel3).

Figurel3: Projected electricity generation from tender rounds RenovAr 1, 1.5, 2 vs. (left side) vs. projected developreretvable
electricity generation under MINERBcenariogin TWh] A linear trajectory is assumed for the development of RE generation between
today and 230 (right side) CAMMESAno date)

M RenovAr tendered amount B Generation in 2016 = Tendencial 2030 w— Eficiente 2030
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As shown previosly, the amount of renewable capacitiendered to date is sufficient to support a linear
pathway towards achievindpeMi ni st ry of Ener gMDCdgargetEoean assessmentofitieg et s
likelihood of achieving # NDC targethe next two years will be crucial. If the tendered capacity was entirely
installed, implementatiomprogressvould indeed be in line with the ND&rgets. However, experts estimate the
installed capacity to likely be much lower, equalling about 500 MW by the end of 2018 (sdéegurel4
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below for a comparisa of expected generatigrgiven significant current barriers faced by the sedgwe4.3
for a full discussion on barriers)s the figure shows, this would metirat renewablepower generation will be
about 1/3 of what is needed for a linear trajectory, hence far off target.

Figurel4: Expected unconventional renewable energy generation according to expert judgement (left two bars)eandsdienario
pathway (right two barsfCAMMESA, no date; BnAmericas, 2017)
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Akeyquestion remains around grid capacity. In a situation where the grid upgrade is not implemented swiftly
enough, much of the *“burden’ to reach t hesmalketlet ar ge
technologies requiring low and medium voltage grid capacity or the success of the energy efficiency policies to
reduce the total electricity demand\ tender for power lines was planned for the end of 2017 but it has to date,

as of January 20180t been started.

To sum up, implementation is currentiyoving forwardbut reaching the shorterm renewable energy target
(2018) is likely to be delayed due poeviousinaction. None of the largescale RenovAr projects tiget come
online in the firg half of 2017(CAMMESA2017) henceit is unclear in how far the long term RE target to 2025
which underlies the ND€an be reached

Other policy developments and sector plans
While the NDC target was in line with sectevel developments when it was published, the most recent

developments have not yet been included. This is notably the case for the development of distributed generation
(beyond the development of renewablesriral areas), for which new law enabling nahetering was passed
in late 2017(see sectiorB.4).

In addition to this, some of the regional development plans, Wwisttongly feature the deployment of clean
energy technologies, have not been included in the NIDEse may overlap with the renewable energy target
in the NDCand identifying how the deployment of renewables supports national development priorities could
potentially strengthen the case for increased ambition in the next round of NDC development.
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Other mitigation technologies (nuclear energy and hydropower)
As the third and fifth largest mitigation measures in the energy sector, the development of nankrgy and

hydropowerare important determinantsto meet the NDC mitigation target@ut of the overall 110MtCO2e

reduction planned in the sectolnydropower would contribute-6-7 MtCO2eor ~5-6%o0f total mitigation efforts

in the energy sectdrand nuclear would contribute12-14 MtCO2eor 11-13% of total mitigation efforts in the

energy sector(see Figure5 on pagel0). According to the Mini3sGWroylargef Ene
hydropower and 2 GW of nuclear would be added between now and PW@8tstry of Energy of Argentina,
2018)Contrary to renewable energy which is mentioned
support fromseveralstakeholders, both of the technologies have fasmineresistance, and therefore the
implementation of measures remains more uncertain. Beyond social acceptability, in the case of large
hydropower plants it is important to consider the risks of future water availability in the face of climate change.

The yields of hydropower plants can bepegted to decrease in théuture or will at least become more
unpredictable than they havbeenin the past.The cost profile of nuclear energy also puts some doubts over
future devel opment s: a c c o r dthenngestimants tostor nidiean énsrgyrarg * s 0
2-6 times higher tharthat of solar PV and over 4 tim#sat over wind energyMinistry of Energy of Argentina,

2018)

Natural gas and other thermal sources
Asfor the development of renewable energies, the government has organised tenders for the development of

thermal capacity- much of which has been smaller scatenbustion engineshich can run on either diesel or
natural gas(Todo Logistica, no dateJhe impact of thenatural gas (and primarily shale gas) seaiarthe
electricity sector and the related targets (including the NIBGJill uncert@n at this stage. fie development of
shale gas could be expected to disglaatural gas imports a first stagetherefore having amallernet effect

in terms of emission the electricitysecton. It isthereforeunlikelytohavea maj or net | mpact o
national emissionsn the immediate toshort term, assumingthat RE capacity extensions will be achieved as
planned The displacement of fuel oil imports for electricity generatigith natural gas, which can be used in
many of the same power plants as the fuel oil powered awedgd even have positive implicatisnHoweverit

is important to keep in mind that beyond the impact to national emissions in Argertinajevelopments of
the shalegas sector in Argentineould have implications for emissions developmanthe region and globally
depending on export dwities and price development&@lthough Argentina will likely only have a marginal
impact onglobalnatural prices.

4.2. Medium and bngterm Paris alignment

Beyond the question of alignment of sector policies and plans with the current short to mediunNe@and
sectortarget, it is important to understand the alignment of the sector with the lo@gn Paris goals of limiting
the average gl obal t bep e wane®pureuing afforts to lend isferther to 1.5°This | |
is especially ipportant against the background that most countfiBCs are not in line with the lostgrm Paris
goals(Climate Action Tracker, 201Tnderstanding the longeierm alignment of the sector and what would
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be required by the sector to be Paatignedhas importance for countrie®r two reasons. It allows policy and
decision makers to future proof policy and investment decision. Thisrticylar relevant in the context of
infrastructure development and investment as nraligned decisions today may lead to stranded assets and
sunk investments. Secondly, it allows for a maeasteffective national implementation of the ambition
mechanism 6the Paris Agreement which requires countries to set progressively more ambitious mitigation
targets in fiveyear cycles. Defining the losigrm sector target can be used as a goal post to define short and
mediumterm targets of getting there.

4.2.1 What doeghe ParisAgreementmean for theelectricity sectorglobally?

Analysis on the global efforts needed to reach the Paris Agreement shows that the electricity sector will need to
be fully decarbonisetly around midcenturyto meetthe objectives of the Parisgreement(Rogelj et al., 2015)
Under1.5°C scenarioshe shareof decarbonisedechnologies in the electricity mixould need to reach close

to 100% by 2050. For limiting warming to 2°C, full decarbonisation would need to happen b{K2o&mMochi

et al, 2018)

In order to retain a chance to meet the stricter 1.5&@perature limit, furthersectoralanalysison the power
sectorshows that the growth rate of renewables and other zeasbon technologies neetd continue growing

at the current growth ratesln concrete terms, this means thatayth ratesfor wind andsolarof 25-30%are

needed globally until 2025 after which growth rates need to continue in the orde&b At the same time, no

new coal power plants should be built and emissions from existing plants should be reduced rapidly. The full list
of globalsectoral benchmarks to stay below a 1.5°C limit is included in the texhdiow.
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Box1: Ten sectoral benchmarks to limit warming to 1.8&Gramochet al.,, 2018)

|
10 SECTORAL BENCHMARKS TO LIMIT WARMING TO 1.5°C

. Sustain the current growth rate of renewables and other zero and low-carbon power generation until
2025 to reach 100% share by 2050

. No new coal power plants, reduce emissions from existing coal fleet by 30% by 2025

. Last fossil fuel passenger car sold by 22850

. Develop and agree on a 1.5€@nsistent vision for aviation and shipping

. All new buildings fossitee and neaizero energy by 2020

. Increase building renovain rates from less than 1% in 2015 to 5% by 2020

. All new installations in emissioiistensive sectors lovearbon after 2020, maximize material efficiency
. Reduce emissions from forestry and other land use to 95% below 2010 levels by 2030, stop net
deforesation by 2025
. Keep agriculture emissions at or below current levels, establish and disseminate regional best prag
ramp up research
10 Accelerate research and planning for negative emission technology deployment

4.2.2 What does this mean for Argentina?

In Argentina, the deployment aénewable energy (excluding large hydropowss historically been low but
according to MINEM owncalculationsjs projected to increase at a much faster pace over the coming years,
going from less than 2% of total electricity generation to 28fér less than 10 years (ssection3.3). This
translatestoayeaonry e ar gr owt h of ar eftiethenBld &’'eifnf ibcoitehntt’hes c'ena
and 2025The growth rate would then slow down to roughly 6.3% underréierencescenario and 5.9% under

the efficient scenario yeaon-year between 2025 and 2030hese projections ari line with the shorterm

steps needed on a global level limit warming to 1.5°CThis does not however say much about the effective

pace of development in the Argentinean conteasdeployment achieved bygolides can differ largely from the

targets reflectedin the scenarios presented by MINEKnN effective implementation and continuation of the

policies especially BnovAr, is key to achieve thisee Sectiod.1).

Long-term scenarios

To get a better picture ohowt he Mi ni stry of En e totpygérsermsdevelopmenisand ¢ o u
steps to align with the Paris Agreememie havedeveloped a few longerm scenarios to compargotential

pathways for the electricity sector by 2050.is worth noting that at this stage there are nongterm
governmentakcenarios availabldat go beyond 2030The scenarios compared are the following:
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9 Scenario 1 - MINEM scenarios + linear growth beyond 2030

9 Scenario 2 - Conservative uptake of decarbonised sources

9 Scenario 3 - 100% decarbonisation scenario with high renewables growth

Eachof the scenarios was developédor bot h a

with the Argentinean Minisy

of

reference’ and an

addi

E n e r gBué te a lack & a rationabeserggneration andlemand

scenariosheyord 2030we assumed electricity demand to follow a lingethwaybeyond 2030extrapolated
from the MINEM scenarios for the years 20152030 This would mean electricity generation would more than
double between today~140 TWh) and 260 (~330 TWh)under the reference scenariand slightly less than
double in the efficient scenario (240 TWhhe other main assumptions under the scenarios are detail@dlite

1 below.

Tablel: Summary of main assumptions under the 2050 scenarios

Scenario name

Scenario 1 - MINEM scenarios
+ linear growth

Scenario 2 — Conservative
uptake of decarbonised
sources

Scenario 3 - 100%
decarbonisation

2015-2030 2030-2050

1 MINEM reference and efficieni § Linear extrapolation of MINEM
scenaric scenariodor all technologies

1 RenewablesRenovAr rounds 1 q Hydropowerand nuclearstay at

1.5 and 2 are implemented wit 2030 levels

delayby 205, 5%growthbeyond 9§ Renewable electricity increases

2025 at 5% yearly

1 Large lydropower grows atl% ¢ Thermal electricity fills up the

yearly remaining energy demand
9 Nuclear grows at 5% yearly

1 MINEM reference and efficier  Hydropowerand nuclear stay a

scenarios 2030 levels

9 Thermal electricity graduall

decreases to zero

91 Renewable energyfills up the

remaining demand

Table2 and Table3 below presert a summary of th2030 and2050 electricity migsunder each scenaridAs

can be seen fronTable3 (2050timeframe), the linear growthscenario(Scenario 1ith a lower electricity

generation(i.e. the efficient scenariogould reachthe objective of a decarbonised electricity sector by mid

century, in line with the Paris Agreemeahd in theConservative uptake adecarbonisedsourcesscenario

(Scenario 2)the efficient subscenarioreaches lower shares of thermal generatidimishighlightsthat much of

the decarbonisation efforts rest on the success of the planned energy efficiency policies. Should the electricity

demand grow beyond what is currently planned (for example due to an increased electrification of the transport

and bulding sectors), this could jeopardise the decarbonisation of the electricity sector.
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The following sections give further details about the different scenaanalysedand their underlying
assumptions.

Table2: Summary table of pijected shares of electricity sources in the generation mix [802Z0wn calculations)

Scenario 1 Scenario 2 - Scenario 3
2030 Conservative uptake of o
100% decarbonisation

Linear growth .
decarbonised sources

Reference Efficient Reference Efficient Reference Efficient

Decarbonised

62% 69% 37% 44% 62% 69%
sources?*
Renewablesg excl.

25% 25% 10% 12% 25% 25%
large hydro (% of total)
Thermal 38% 31% 62% 54% 38% 31%

Table3: Summary table of jected $ares of electricitgources in the generation mix by 20&wn calculations)

02—
2050 Scenario 1 - Scenario Scenario 3 -

] Conservative uptake of ..
Linear growth . P 100% decarbonisation
decarbonised sources

Reference Efficient Reference Efficient Reference Efficient

Decarbonised

77% 98% 34% 48% 100% 100%
sources
Renewables; excl. 39% 44% 17% 23% 687694 46-619%
large hydro(% of total)
Thermal 23% 2% 62% 48% 0% 0%

Scenario 1 — MINEM scenarios + linear growth

UnderSenario 1, low-carbonelectricity sources make ugose to77%of the total electricity generatiomnder
the reference scenario and arou®®% under the efficient scenarlny 2050(seeFigurel5 below). Renewable
energy— excluding large hydre would generate close to 40% of the electricity under the reference scenario
and around 44% under the efficient scenaifibermal electricity generation decreases from 66% in 201538
in the reference case by 2050 atadbnly around 2% under the efficient scenafioh energy efficient scenario

includes renewables, large hydro andtlear energy
2 This variatiordepends on theassumptions for thelevelopment of othelow-carbon electricity sources
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presented here woulde compatiblewith the Paris Agreement although a number otaveats need to be

raised:

1 In this scenariodrge hydro— asthe other technologies- is assumed to follow linear growth beyond

2030. Due tahe impacts of climate change on water availability and other concerns raised by large

hydro (seesection3.3), there are significant uncertainties whether such a growth would be feadible.

contrast thisassumptionwe have assumed large hydro generation to remain constant beyond 2030

under Scenario 2

1 Similarly, this scenario sd applies linear growth to nuclear energy. Given the cost profile of nuclear

energy(for which investment costs ar@ready2-6 times higher than that of solar PV and over 4 times

thatofwindenergyaccor di ng t o

t he

Mi

ni

stry

of

Enedlpy’ s

there remain doubts whether nuclear will really play a significant role in tieré electricity mix in

Argentina. Similar to hydro we have therefore assumed this technology to remain constant under

Scenario 2.

9 This scenario alsassumeghat renewable energy plares laid out by the ministry fahe period 2015
2030 are implemented on timand that deployment continues apace beyond thahe current state of
implementation however showthat delayscanbe expectedand shouldyrid upgrades not materialise,
large-scale renewable energy tenders beybwhat has been auctioned so far cobkeljeopardisedsee

section4.1).

Figurel5: Linear growth scenarieelectricity generation ir2016, 2030 and 2030 (TWhijeference (left), efficient (right)

350

300 23%
250
200
38%
150
77%
100 66%
62%
50
34%
0
2016 2030 2050

m Zero carbon M Thermal

350

Scenario 2 — Conservative uptake of decarbonised sources

66%

34%

2016

2030

W Zero carbon M Thermal

2050

Scenario dresents duture in whichrenewables and other lowcarbon electricity sourcegrow, but atmuch
f o r2e25 anel2030 scenaribstnehis stenario,swe r y

more modest rates than
assumethe following:
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91 No further largescale renewable energy tenders beyond the RenovAr rounds which have \vaedted
until nowwill be implementedWe assume capacity from the rounds tendered sotéagradually come
online between now an@025 (i.e. with afewy e a r s . Beybed|2@3ynpderate growth $% yearly
is assumed fronsmaltscale renewables deployed thanks to the new-medtering regulaibn and3'
party PPAs.

91 Largehydropowergenerationgrows at 1% yearly between 202030 andstays constant between 2030
and 2050 While there are some new infrastructure projects under planning and construction phases
(seesection3.3for details) this scenario takes a conservative stance on the effective generation growth
from large hydropowedue tothe uncertainty of water availabilitydue to climate changand other
environmental concerns associated with large hydro

1 Nuclearelectricity grows at 5% until 2030 sxcount for planned project&see sectiorB8.3for detais)
but then remains at 2030 levels account forthe high costof the technology and possible resistance
to new nuclear infrastructure projects.

1 Thermal electricity makeup the remaining electricity generation

Figurel6: Scenaio 2 - Conservativaiptake of decarbosed sources electricity generation in 2016, 2030 and 2030 (T\Witeference
(left), efficient (right)

350 350

300 300
250 250
200 200
52%
150 150
46% | ‘
100 66% i 100 |
| r A I | s
% [ - i_,_;-::,':.
50 ) . 1 50 ' iy
% % . -
0 d I | 12 0 d | |
2016 2030 2050 2016 2030 2050
M Low carbon H® Thermal M Low carbon M Thermal

As withScenario 1the scenario with a lower total electricity generation (the efficient scenario) is projected to
reachhigher shares of decarbonisatiorhis scenario serves to highlight thifatnore is not done to remove some

of the still existing barriers to renewabé@nergy (see sectiod.3) and should thdargescale RenovAr tenders
stall after therounds organised so far due to grid integratiand otherissues,the longterm objective of
decarbonisation required by the Paris Agreemeannot be achievedAlternatively, much more efforts to
decarbonise the electricity system would need to be done beyond ;2088 would however be undesirable
from a societal welfare and econacrperspective, as the cost to decarbomisas been shown to be much
greater in the future than if tackled no¢®tern, 2006)
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Scenario 3 — 100% decarbonisation / alignment with Paris Agreement

Thedecarbonisation scenario assumes full decarbonisation by 2080ch would mean thathermal electricity
generationneeds toreach zero by 205(assuming CCS will not become vigble this scenariprenewable
energy contribute the largest share of thelecarbonisation effortsbetween46 and 76% of total electricity
generation by 2050depending on the assumptiondNuclear energy(8-21%p and hydropower(15-33%}
however also remain important componeritsthe electricity mix

Figurel7: 100% decarbonisation scenarielectricity generation in 2016, 2030 and 2030 (T\Wheference (left), efficient (right)

350 350
300 300
250 250
200 200

38%
150 150 31%

b .
50 50

2016 2030 2050 2016 2030 2050

Zero carbon ™ Thermal Zero carbon M Thermal

A transformation to fully decarbonised, largely renewabéesed electricity systems has been demonstrated to
be viablewith currently available technologiedEA, 2017a)While this is technically within reacluch
transformation amounts to nothing short of a complete shift of ghgan in the electricity sector. In order to be
feasible, such an energy transition therefore requires transformations that go beyond the electricity mix alone,
including changes to linkages between sesf@.g. with transport and buildings), electricityankets, storage
capacity and system flexibilitfoensure ths transformation is feasible, these interlinkages should be taken into
account in thedifferent and particular also earlstages of climate and energy pokigyaking.

Ultimately, all these scenarios highlight the importance of energy efficiency to decarbonising the electricity
sector. It is therefore important to ensure that current policies are well implemented anceffats are made
to turn the planned measures under the Minisbtyff Ener gy’ s ef fi ci ent scenari oc¢

4.3. Barriersto renewable energwnd policyresponses

The discrepancy between official planning and realizatibpimjects can be explained aynunber of barriers
to renewable energylevelopmentin Argentinawhich are relevant for both the discussion on NDC alignment as
well as the longerm transition ability of the sector. Barriers exist at the financial, technical and regulatory level

3 The variation in the share of both nuclear dndiro power can be explained by the uncertainty of their future role in the energy matrix. We assume
that they could either remain constant or grow linearly.
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and the government healready introduced policy measures to addressiemf them For example, due to the
currently highly insecure investment environment, actohad restricted themselves to shoterm and
piecemeal solutions in the electricity supply sector, including the installation of a number of small to medium
sizedgas fied power plants (single cycle) requiriligle upfront costs Thecreation of the FODER guarantee
fund accompanying the éhovAr programme or the continued tax breaks given for renewable energy
componentsare expectedo pave the way fothe implementation of projectson a larger scaléNhilst pdicy
instruments are unlikely téully remove structural investment barriers within a few months, theasures have
contributed to anmproved investment environmergndarelikely to enable bettelong termstrategic planning
necessary for large investments.

On a technical level, theurrent limitation of the electricitygrid is an obstacle to the scaling up of renewables.
Significant investment in the upgrading of the grid infrastructure will be necessaayrticular considering that

much of the best wind and solar energy resources are located far away from the main centres of demand. As
ng the nd
solar PWyill be a key issue in future. This would not only allow for most harvesting but also for a complementing

such, connect.i promi sing wi svést, lest suited farr g e n't
interplay of different technologies. Currently, the expansion of the grid is lagging behind the installation of new
renewable energy plants posimagsignificantriskof shortages in the transmission capacity within the next years
(BNEF, 2017yVith this in mind, in some cases it may also be attractive to use sdoestdresource sites that

are closetto major demand centres.

Teble 4 provides an overview acdome of the mairbarriers hampering the renewable energy development in
Argentina and the policy instruments the government implemented to overcome those barriers.

Table 4: Overview of barriers and policy instruments applied to overcome those

Barrier Description Policyresponse \
Financial barriers
Limitedaccess 1 Limitedinvestorconfidence due to 1 Argentina resolved defaulted debt
to finance and Argentina’s rec:t and regained access to global
high cost of debts anddouble-digit inflation financial markets.
capital 1 Risk perception ofenewable 1 Inflation target of 15% for 2018
energyprojectsand t he ¢ 1 The country risk declined more
l ow creditworthi than 100bp {22%) in 12 months
Standard&Poorjesult inhigh and recent public and corporate
interest ratesand shorttenors debt issuances have been
1 Widespread" waands e e ” oversubscribed by-Zx
approach amongst investors 1 4-year plan to eliminate the
1 Perceived risk of long term ability primary fiscal deficit
the government to fulfil PPAs T Long term PPA’ s
9 Current financing mostly from guaranteed purchase and a
bilateral or multilateral banks and guaraitee fund backed by the
corporate finance-limited local World Bank in case of default
andproject finance 1 Removal of capital controls and
repatriation restrictions
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|

High impact: If Argentina fails to attract investment it will not achieve its renewable energy targ
High interest rates may make projects unprofitable or at least cause higher electricity prices fo
end consumerHowever, almost all projects awardeinder RenovAr 1 and 1.5 secured finance b

November 2017, showing that Argentina has chosen convemeatsures to overcomsome ofthe
outlined financial barriers.

Currency risk 1

PPA’s are issuei
that may be subject to depreciatiot
causing losses for international
investors.

T PPA’ s

are equi p|
adjustment mechanism, that shall
compensate depreciation of the
Peso

Potentially medium to high impact: A significant depreciation constitutes a major threat for
international investorsAccording to the Central Bank of Argiea the pesolost 14% of its value
with respect to the USIh 2017 However, the annual price adjustment factor guarantees an anr
increase of the nominal bidding price of 1.4%depreciationremainshigh, this mayncrease
financial pressuren developers in the longer term

Technical barriers

Transmission 1
capacities and
grid operation

According to expert judgement, the
high-voltage grid in its current state
canonly absorb the additional
capacity contracted under tender
roundsRenovAr 1 and RenovAr 1.!
(or ~3.6 GW of new renewable
capacity).

Much of the best wind and solar

1 Atleast3000km of high-voltage

transmission linsare plannedo

be built by private public
partnershigs (not yet tendered).
CAMMESA is makisgmeefforts
to prepare for the operation of the
grid with an elevated share of
renewable energy.

resourcess located far away from
residentialand industriaktentresof
demand The physical spread of ths
Argentinian electricity grid makes i
less flexible compared to the
Europeargrid.

1 There is limited regional inter
connectivityrelevant to absorb
national supply fluctuations.

1 There is no experience in the
operation of a grid with a high
renewable energy penetration.
Fluctuation of the generation and
limited forecast ability pose new
challenges to the grid operator.

Potentially high impact: E X p easskessnsents vary. However, some fear that the grids may becc
the bottleneck of the Argentine energy transitidaurthermore,many are sceptical about the
technical impacts of renewable ergges on the grid stability.

Lack of 1 Local developers have only little
experience experience and sometimes fail to
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among meet the standards expected by
developers: international investors.
(E.g. environmental studies and
studies to estimate the renewable
energy resource)

Medium impact: this may cause delaand higher cosbut will not generally threaten the energy
transition.

Regulatory barriers

No favourable 1 TheArgentinianelectricity market 1 A new law on distbuted
market design is notflexible and guarantees smaltscale electricity
for the thermal generators certain generation—which includes
integration of purchase conditions making the net-metering—has been
renewable integration of renewables costly. passedHowever, it
o 1 Small scale generation and auto determines fairly
energies: : ) "
consumption (unless isolated) unfavourable conditions foi
require a metering system and a small producers.
legal purchase framework

Low impact: Theadditional costs that arise from the design of the electricity markay be
significant but not crucial.r®all-scale installatiosare a valuable asset to modern energy systems
However, a modest share of renewables (in contrast to a 100% share) is achievable without si
scale installation.
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5. Conclusion

G ¢ KS SrenSfolEadion in Argentina has accelerated at a remarkable pace that no one could have
LINBERA OG SR 2 @ SAthai Andin, RirEctoNZenetal2IRENA at OLADE in December 2017

As highlighted by the Director General of IREN#Ae quote abovethe energysector in Argentina is undergoing

rapid changes. Whereas Argentina only had 2% of new renewable energies in its electricity mix in 2016, this
number will have to increase substantially over the coming years to reach the 20% of renewable enetgyg targe

by lawby 2025

The speed of transformation needed is significant, and nwadrstill need to bedone to ensure the successful
implementation of the2025 target. Thisincludes a timely implementation ofthe of largescale RenovAr
renewable energy tenefsbut also the planned energy efficiency policies, which can help to accetbmaghare
of renewables in the electricity mix thanks to a reduced dem&narent implementation of the RenovAr rounds
however show delay and given the uncertainties arotinel development of the electricity grid to support
higher shares of renewables, much of these developments still remain uncertain.

If the sectorlevel plans arehowever successfullyjmplemented the sectoral target of theNDCreferring to
renewablesouldevenbe overachieved, as the 20% renewable energy target in the electricity mix would already
be reached by 20256d not 2030 as foreseehy the unconditionaNDCtarget). Should the 2025 target be
achieved and should the growth rate of renewable enaggperation continueas foreseen by the Ministry of
Energy renewabé energy generation would make up 25% of electricity generation by 268Qvould match

the conditional NDC targelf the development of renewables is seen to be on track with the sqattors, this
could thenprovide significant support fahe caseof increased ambition in the next round of NDC development.

Beyond the successfithplementationof existing plansthere are stilla number ofmeasures which could be
taken to increase ambhin in the sectorNot all have been addressed @gqual)length in this paper, but each
could benefit from further consideration in policgaking:

1 Srongerdevelopment ofdistributed generationDistributed generation was likely not taken into
account (or only to a limited extent) when the NDC aémel 2025 renewablesnergytargets were
developed, as theew net-metering regulation wasnly passed at the end of 2017.

1 Development of new and innovige renewable energy technologiethese could includéattery
storage for variable renewablesffshore wind energand possibly even tidal energyd power to
gastechnologiedepending on cost developments

1 FRurther consideration of additional energy efficiency polici€&eyond supporting a faster
decarbonisation, energy efficiency policies have a wealth of benefits ranging from increased local
employment to reducinghe overall costs of an ambitious energy transit{tiA, 2014)

Beyond the sectoral developments, we have also noted in this ghpeArgentina has taken a number of steps
to align its NDC with sectdevel policieshanks to institutional reformsThe current governmenhas put in
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motion mechanismghat provide the basis t@ensure enduring institutionahnchoringthat go beyond the
elaboration of a single NDC, including the creation of the National Cabinet for Climate Ghihineenables
cooperation ofrelevant ministries in the development of climate and sector polidibss processhould become
increasingly valuable in the future, as the decarbonisation of the electricity sector will léeayre close
coordination between the energy, transport éiuilding sectorsin particular the expected medium and leng
term electrification of the transport sector has a significant impact on the power sector as a whole.

The regional devel opment programmes i denés(sdch asd i n
Proyecto Patagonid)ave not been mentioned in the NDC but darther serve to lend higher legitimacy to the
development of new technologies that improve access to sustainable energy and contribute to reducing the
inequalities between Argemtiia” s provi nces. Local plans could al so
Most notably the pledge made by thaty of Buenos Aires tde carbon neutraby midcentury could have
significant impacts on national developments as w&etlcould lend legitimacy to higher decarbonisation efforts

—and possiblya more ambitious NDC

Finally, as was shown in the final sectiafighis paper, a full decarbonisation of the electricity sector by-mid

century as required by the Paris Agreement canwithin reach if thesector developments follow a similar
trajectory to that foreseen by the Ministry of Enetgg s cenari o with increiathed ene
years 2018030. This highlights once again the importance of energy efficiencysarea inachieving the
decarbonisation of the electricity sectofhe longterm scenarios we have developed further highlight two
factors—renewablesbased generation needs to increase rapidly while thermal electricity generation needs to

start decreasin@lready now. Having the latter in mind when considering important infrastructure investments

in the sector can not only help to reach tlobjective of the Paris Agreement but can also avoid significant
stranded investments and loéh effects in thdongterm.
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