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Energy Uniom Spain

Spain

Energy Union factshekt

1. Macro-economic implications of energy activities

Energy and transport are key sectdos the overall functioning of the economy as they provide an
important input and service to the other sectors of the economy. Together, the activity in these two
sectorg accounted for 7.4 % of the total gross value added of Spain in 2015. SimilamysHaes in

total employment was 4.6% in 2015, of which 4.3 % in the transport sector and 0.3 % in the energy
sector.

Value added of the sector as % of total Employment in the sector as % of total
economy gross value added employment
Energy&Transport as % of total GVA: Energy&Transport as % of total employment:
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According to EurObserv'ER, in 2015, the share of direct and indirect renewable energy related
employment in totalemployment of the economy in Spain was at about 0.38 %. The turnover of the
renewable energy industry in the same year was estimated at around EUR 13.48 billion, the largest
part being attributed to heat pumps (40.8 % of total renewable turnover), more iae third to

wind (33.38 %), followed by biomass (11.35 %) and biofuels industries (6.88 %).

! The indicators used in this country factsheet largely build on indicators developed for the Commission Staff
Working Document"Monitoring progress towards the Energy Union objectiieskey indicators"
(SWD(2017) 32 final) https://ec.europa.eu/commission/sites/miktical/files/swdenergyunionkey-
indicators_en.pdf

% Gross value added and employment in NACE secteEeDtricity, gas, steam and air conditioning supply and
H-Transportation and storage

% National Accounts, Eurostat
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Employment in renewable energy industry - 2015 Turnover of renewable energy industry - 2015
(% of direct and indirect jobs in total employment)
Total renewable sectors: Total turnover [EUR bn]
0.38% 0.54% 13.48 153
0.6% - 100% -
3 0
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05% - — | ] geotherma
] geothermal 80% 1 solar thermal
0.4% - solar thermal || 70% -
m small hydro
] m small hydro 60% bi
035 N biogas 50% - ogas
= biofuels 20% m biofuels
0.2% - photovoltaic 30% - photovoltaic
0.1% - heat pumps 20% - heat pumps
m biomass 10% - m biomass
0.0% - mwind 0% - mwind
ES EU28 ES EU28
*only direct jobs

The decarbonisation of the energy and transport sectors will require significant investments and
economic actiity beyond the remit of these sectors themselves. The energy transition implies a
structural shift in economic activity. Energglated investment and jobs will in part migrate from
traditional fossil fuel based activities towards construction, equipmeranufacturing and other
services related to the deployment of low carbon and clean energy technol@giése moment, the
efforts related to the lowcarbon and clean energy transition in sectors beyond energy can only be
partially quantified and are thefere not included in this analysis.

An indication of the level of efforts and challenges encountered by Spain in the energy sector is given
by the Gross fixed capital formation (GFCHyvestments in the electricity and gas sectors, which are
taken as réerence sectors, have been on an increasing trend since 2010. They represented around
1.8 % of the country's GDP in 2014, higher than in thecpsis period and marginally lower than its
peak in the previous year (2.1 %).

GFCF in energy as share of GDP, Spain*
2,5% -

2,0% A

o 1,5% -

[% GDP.

1,0% 4

0,5% A

0,0% -
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

*GFCF=Gross fix capital formation

* Gross fixed capital formation consists of resident producers” acquisitions, less disposals, of fixed tangible or intangible
assets. This covers, in particular, machinery and equipment, vehicles, dwellings and other buildings. It also includes foreig
direct investment (FDI). Steam and air conditioning supply are also included in the figures mentioned above as Eurostat
reports electricity, gas, steam and air conditioning supply together.



Energy Uniom Spain

In termsof trade, Spain is a net importer of fossil fuels, mainly of oil and gas. The trade deficit in
energy products has fallen from about 3.2 % of GDP in 2006 to 2 % in 2015, influenced by
improvements in energy efficiency and an increase of domestic reneveadd#degy sources and by
falling fossil fuel prices. The largest decrease as a percentage of GDP is accounted for by petroleum
products, followed mainly by coal and gas.

Trade balance of energy product and current account
balance
Trade balance of all energy products [%GDP]:
-3,20 -2,00 2,24 -1,69
4,0 4
5
S 20
kS
2 0,0 1
-2,0 1
-4,0 1
-6,0
-8,0
-10,0 A
2006 2015 2006 2015
ES EU28
EGas mOil mCoal mElectricity

(source: Eurostat)
2. Energy security, solidarity and trust

2.1. Energy Mix

In comparison to the average primary energy mix in the EU, Spain's energy mix has a higher share of
renewable energy (13.7 % vs 13 %) and a lower share of nuclear energy (12.2 % vs 13.6 %). Natural
gas is close to EU average (20.2 % vs 22 %). Oil hangestpresence (42.8 % vs 34.4 %) and solid
fuels are below EU average (10.9 % vs 16.2 %).

2015 ES: Energy mix* 2015 EU28: Energy mix*

GIC-total:
GIC- energy mix*:

121,4Mtoe
121,4Mtoe

GIC-total:
GIC- energy mix*

1627,5Mtoe
1626,2Mtoe

renewables renewables
ol 34,4900
solid fuels WWA7 solid fuels

*energy mix as sharshare in Gl@xcluding electricity and derivéat exchangesGIC=gross inland consumption

(source: Eurostat)
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2.2. Import dependency and security of supply

Spain has an import dependency above the EU average for fossil fuels, as well as moralgpenific

gas and oil although it is a net exporter of refined produg¢&.3 % of Spain's energy consumption
comes from imports, quite above the EU average, mainly due to its reduced indigenous production of
gas and oil. HowevefSpain has one of the highelevels of gas and oil supplier diversification in
Europe.

Import dependency 2015: Top non-EU suppliers for main energy carriers*
| Natural gas | | Crude oil and NGL | | Hard coal |

ES EU28 ES EU28 ES EU28

absolute change 2008015 [pp]
1,9% -8,1% 12,0%-4,5% 7,2% -0,5% 8,4% 3,8%

Algeria | | Russia || Nigeria Russia | [Colombig | Russia
120% 59,7% | | 37,3% 16,7% 28,8% 33,5% || 29,1%
80% 68 . . .

Nigeria | | Norway | | Mexico Norway || Russia | |Colombig

40% 11,9% | | 32,8% 13,7% 12,4% 215% || 24,3%

I 5-.0%
I 73.3%
I 69.1%
I 96.9%
I 5.4
I 99.5%
I 62.1%
I 78,2%

0% Saudi United
EU28 ES EU28 ES EU28 ES EU28 ES Qatar || Algeria || Arabia Nigeria | |Indonesig [ States
total energy natural gas crude oil and NGL hard coal 9,3% 10,7% 10,5% 8,3% 20,6% 16,0%

carriers

2005 m2015 *Share In total Imports for the MS and In total non-EU Imports for the EUZ8

The security of gas supply Regulation requires that, if the single largest gas infrastructure fails in one
Member State, the capacity of the remaining infrastructure is able to satisfy total gas demand during
a day of exceptionally high gas demand. Spamglies with the NL rule and benefits from a reliable

and extensive internal infrastructure.

ES N-1 rule for gas

132,0%

w== 2016 —=—threshold 100%

(source: gas coordination group)
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3. Internal market

3.1. Interconnections and wholesale market functioning

3.1.1.Electricity

ES Electricity interconnectivity level Market concentration index for Wholesale electricity prices
power generation
relative change 2005-2015[%] relative change 2013-2016 [%]
........... 201% 42.9% -14.8% -10.6%
509 455 45.0
10,000 - 45 ~
5.8% 40 -
8,000 -| = 35 -
= 30
6,000 4 4,910 €2 -
4,000 | 3,726 520 4
=15
‘ 2,000 - . L873 oee 10 1
5 4
2017 2020
0 | B 04
electricity interconnection EU28 ES EU28 ES
====2020 target: 10% 2005 m2015 2013 m2016

In 2017, the electricity interconnection levedf Spain was 5.8 %, calculated based on import
capacity, well below the ZZD target of 10%. The electricity interconnection capacity with France is
only 2.8 GW, despite the commissioning in 2015 of the Efinaoced Santd.logaia Baixas line.
Regarding the connections with Portugal, the electricity interconnection which wilease the
current interconnection capacity level to 3.2 GW, will be completed by 2018.

However, Spain remainssufficiently connected with the EU electricity market and carfndy reap
the benefits from a real and effective EU internal markEhis has negative consequences for
Portugal as well.

With respect to electricity, three projects of common interefte Biscay Bay project and two other
additional projects across the Pyrenedésve been given priority in the Madrid Declaration signed in
2015.

The Biscay Bay project, FranceSpain interconnection between Nouvelle Aquitaine (FR) and the
Basque country (ES) will bring the interconnection capacity between the two countries to 5000 MW
by 2025 and Spain close to the 10% target.

The two planned mjects for increasing the interconnection with France through the Pyrenees with
estimated commissioning date on 2026, will increase the interconnection up to 8.000 MW.

® The interconnectivity level is calculated as a ratio between infterconnection and net generation capacities
of the country (i.e. the 2017 value is the ratio between simultaneous import interconnection capacity [GW]
and net generating capacity [GW] in the country at 11 January 2017, 19:00 pm as resulted fromEENTSO
Winter Outlook 2016/2017)
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Concentration of the power generation market is below EU average (969 vs 3726). W&olesal

electricity prices are slightly above the EU average. The electricity market could further converge and
integrate with the wider European market, especially concerning intraday and balancing markets,
once the adequate level of interconnections is in plac

Although Spain is integrated with the rest of Europe through the Price Coupling of Regions (PCR)
project using the Euphemia (Market Coupling Algorithm), the-Blagad prices are quite above other

EU countries. Therefore, advancing the integration dfamay or balance market will not bring
benefits if they are not accompanied by an increase in the capacity of the interconnection with
France.

Following the obtaining of 3.25 million euros of Europearficancing within the framework of
Connecting Europ€acility, RTE and REE defined the technical parameters of the project and jointly
prepared the request for construction and environmental permits, in line with the requirements
stated in the Annex VI.5 of the Regulation EU No 347/2013.

3.1.2.Gas

Concentation on gas supply markets continues to improve although with ratios lower than the EU
average. If in 2015 the market concentration index for wholesale gas remained significantly lower
than the EU average (3 295, as against 4 771), this level has intremee 2011 indicating a
decrease in competition.

Market concentration index for Wholesale gas prices
wholesale gas supply

relative change 2011-2015 [%)] relative change 2013-2016 [%]

-1.5% 64.8% -46.3% -41.3%
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MIBGAS ("Mercado Ibérico del Gas" Iberian Gas Market) started its operations in December 2015, as
the operator of Spain's organised gas market and with the aim of achieving in the future one single
market with Portugal, similarly to the electricity sec{tased on bilateral agreements between both
Member States). During its first year of operation, progress has been made, but MIBGAS liquidity is
still far below the liquidity levels of the main European gas hubs (only 2 % of the domestic demand
was negotiaed in MIBGAS in 2016). In this regard, several measures have been taken to increase
market liquidity, including the appointment in January and June 2017 of a market creator (Gunvor
International BV followed by AXPO IBERIA S.L.) As a result, liquiditpieatham doubled in 2017,
reaching 4.1% of national demand. Based on the future evolution of the market liquidity, the
Hydrocarbons Law envisages the establishment of additional market creation obligations on
dominant companies.
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Projections based on thatest PCI list (2015) indicate that investments in energy infrastructure are
expected to peak in 20120 and continue on a sustained level. In particular, new energy
interconnections are foreseen, with 2 gas PCls being commissione@@28t(Midcat and tb 3rd
interconnection between Spain and Portugal) and 4 new electricity interconnections, (electricity

PCIs) by 2025: Biscay Gulf, two projects in the Pyrenees and a new interconnection between Spain
and Portugal.

3.2. Retall electricity and gas markets
3.2.1.Electricity

In 2015, households' electricity prices in Spain were above the EU average. Between 2013 and 2015,
average band retail electricity prices for households remained stable.

Spain has a high annual switching rate by consumers from one electricity supplier to another, well
above the EU average.

Spain is implementing a full raut of smart meters. In 2015, about 50 % of final customers had

installed an electricity smart meteand by the end of 2018 all household consumers will have a
smart meter.

Annual switching rates-electricity - Households electricity prices Share of taxes and levies in households
household customers average band* - with taxes electricity prices (band DC)
average 2011-2015 [%
€ %) relative change 2013-2016 [%] average 2013-2016
58% 11.4% 1.5% 0.5% 32.6% 21.4%
12% 10.7% 0.250 - 0.227 0.228 40% A 36.0%
10% 10.0% 0.202 0.205 35% 1 31.4%
7 0.200 -| .
: 30%
8% 6.3% £0.150 - £ 25% 1 21.4% 21.4%
6% = = 20%
% 1 4.8% = 5 20%
50.100 5 150 |
4% - 2 3 15%
e | 0.050 | 10% -
o 5% -
0% ‘ 0.000 T 0%
EU28 ES EU28 ES EU28 ES
011 ma0is 2013 w2016 2013 W2016
Electricity - Band DC : 2 500 kWh < Consumption Band DC : 2 500 kWh < Consumption <5 000 kWh, second
< 5000 kWh, prices from second semester semester

3.2.2.Gas

Gas represents an important share of households' energy consumpgamce the inauguration of
the MIBGAS meiet in December 2015, a daibased reference price is being published, although the
low market liquidity needs to be further increased.

Domestic retail prices for gas are for all consumption bands amongst the highest in Europe. However,
between 2013 ad 2015, average band retail gas prices for households decreaséd)(more than

the EU average. Since 2013, the level of taxes and levies in household gas prices has remained stable
and slightly lower than the EU average.
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Annual switching rates among hal®ld consumers have substantially decreased for gas (from 19 %
in 2011 to 11.1 % in 2015), but remain well above EU average.

3.2.3.Market performance indicators

According to the periodical survey of DG JUST, the Spanish consumers are less satisfied than the EU

average about the services received on energy retail markets.

Market performance indicator (MPI),
retail electricity services

average 2010-2015[-]

EU28

2010 m2015

Market performance indicator (MPI),
retail gas services

average 2010-2015[-]

723 59.7 74.6 70.3

100 100

%0 90

80 - 69.8 80 - 73.6 73.6 68.7
70 q 70

60 1 60

50 4 50

40 1 40

30 4 30

20 4 20

10 10

0+ 0

EU28
2010 w2015

Annual switching rates -gas - Households gas prices Share of taxes and levies in households
household customers average band* - with taxes gas prices (band DC)
average 2011-2015 (available years
over the period) [%] relative change 2013-2016[%] average 2013-2016
5.9% 14.4% -10.0% 3.9% 23.3% 19.8%
9% - 19.0% .
20% 0.100 0.089 30% 26.3%
18% -+ 0.090 0.086
o . 25% - 22.9%
16% -+ 0.080 0.071
20.0% 20.1%
14% =0.070 0.064 20%
11.1% < < N

12% = 0.060 ]
10% - 5 0.050 3 15%

8% 4 7.0% 5 0.040 5

6% | 3% £.0.030 v 10%

4% 4 0.020 % |

2% - 0.010

0% 0.000 0%

EU28 ES EU28 ES EU28 ES
2011 w2015 2013 meoole ‘ 2013 m2016
Gas - Band D2: 20G) < Consumption < 200G), prices Band D2: 20GJ < Consumption < 200GJ, prices from
from second semester second semester

3.3.Energy affordability
In Spain, the share of energy in tbteusehold expenditure is below the EU average.

The cost of energy weighs on some categories of poor households. The percentage of population
unable to keep their homes adequately warm (in the population at risk of poverty) increased
between 2005 and 201%rom 17.1 % to 23.3 %, above the EU28 average) due to the economic
downturn.
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In 2015 with the upward economic cycle and the energy reform, the burden of energy costs for
Spanish households started to decrease, after the increases recorded between A003024.
However, it continued to increase for low income households with children, as one in four still
experienced difficulties in paying utility bills and keeping their home warm-SIEG 2015).
Nevertheless, more than 2.4 million of households havenbekgible in 2014 and 2015 for the
electricity social tariff. In October 2017, the criteria of the social tariff were amended with a view to
better targeting low income households and strengthening the protection of vulnerable consumers.

Energy affordability - energy Inability to keep home adequately warm
expenditure share in final consumption (share in total population at-risk-of-
expenditure for the lowest quintile poverty)
absolute change 2005-2014 [pp]* absolute change 2005-2015 [pp]
1.4% 1.6% 1.6% 6.2%
9% _ 8.6% 25% - 22.7% 23.3%
9 71% 21.1%
° . 0
7% | 20% 1 17.1%
o 5.5%
;;o 15% -+
CC 3.9%
4% 4 10% -
3%
2% - 594
1% A
0% T 0%
EU28 ES EU28 ES
2005 m2014 2005 W 2015

4.Energy efficiency and moderation of demand

Since 2005, Spain decreased its primary energy consumption by 13.8 % to 117.11 Mtoe in 2015. Over
the same period, final energy consumption also decreased by 17.7 % to 80.46 Mtoe in 2015. These
levels are below the Spanish indicative energy efficiency 2020 targets of 122.6 Mtoe expressed in
primary energy consumption and 87.23 Mtoe in final energy oongion (updated indicative targets
communicated in the 2017 National Energy Efficiency Action Plan). However, the 2015 figures show
an increase in both primary and final energy consumption as compared to 2014 levels. Spain should
keep its commitment tohe energy efficiency policies in order to make sure that demand remains
below both targets during the next years, when a GDP growth rate is expected.

ES . . . .
relative change over 2005-2015 Primary energy intensity
-13.8%|-17.7% average annual change 2005 - 2015:
160.0 - = [ 1107
-l —_ - - 0,
140.0 - ~ 1120 @ =1
L =}
1200 4 = | 1100 %o g
1000 1 1080§ ©
] F 1060 @ =
2800 - 9 2
EB 1040 8 £
0.0 1 1020 & 5
40.0 4 L 1ooo§ 2
20.0 F 980 ®
= T — — T T T — — T —
00 - oen = T N W S SN S M SR R
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 FEFPESEEFEF S S S
I primary energy consumption final energy consumption
= GDP at 2010 fix prices —ES —EU28

Primary energy intensity decreased over the period 22085 and remained below thHeU average.
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The energy consumption of Spain's transport sector was in 2015 at almost 42 % in total final energy
consumption, well above the EU average of 33.1 %. Nevertheless, final energy consumption in Spain's
transport fell by 20 % in Spain in 2014 cargd to 2005 levels. The energy consumption of the
residential sector is below the EU average, with a share in total final energy consumption of 18.5 %.
On the contrary, the energy consumption of Spain's industrial sector was in 2015 at 23.5 % in total
final energy consumption, below the EU average. As to the services sector, it is aligned with the EU
average, with a share of 12.5 %.

2015 ES: Final energy 2015 EU28: Final energ

consumption consumption
80,5Mtoe 1084,0Mtoe
WYLZH other (nonspecified) 0,4%

services
18,5% residential

AL agriculture/forestry/fishing

services

residential

i

transport

For the period 20142020, Spain allocated significant amounts of EU Cohesion policy funds for energy
efficiency, in particular for the residential sector. This is expected to result in improved efficiency,
therefore enabling many households to adequately warm their homes, reducing their risk of energy
poverty. The energy efficient renovation of the builglistock will also help Spain to fulfil its energy
efficiency commitments for 2020.

Spain has invested through the National Fund for Energy Efficiency more than 300 million euros since
its establishment in 2014, and has recently approved a new framewaaldsffor projects in energy
efficiency carried out by the local entities, partially financed by structural European funds and with a
budget of 336 million euros in 2017. In addition, the Official Credit Institute (ICO) and the Institute
for Diversificatiom and Energy Saving (IDAE) will launch a new financing scheme with a total budget of
100 million euros.

Final energy intensity in industry Final energy intensity in services sector Final energy consumption per square
meterin residential sector, climate
corrected
average annual change 2005- 2015 average annual change 2005- 2015 average annual change 2005 - 2015
[%] el
“2.0% -2.3% -0.9% 0.4% -2.0% -1.3%
120 5 1137 109.4 207 182 204 186
18 16.4 18
100 - 92.3 16 | 6 | 15.2
g 82.9 S 13.5 13.8
g 80 E 14 14 A
5 3 12 5 12 10.7
£ 9.3
g 60 210 4 5 10 ‘
[l o 2
£ w0 £ ° =2
5 3 6 6 -
2 £
= 20 = 49 41
21 2 4
0 0 (o]
EU28 ES EU28 ES EU28 ES
2005 m2015 2005 m2015 2005 m2015

1

o



Energy Uniom Spain

Between 2005 and 2015 in Spain, the final energy consumption in transport recorded an average
annual decrease of 1.6 %, well below the 0.4 % average annual increase of the GDP. The decrease of
final energy consumption in transport was mainly driven bydkerease of freight transport activity
affected by the economic context.

Final energy consumption in transport vs. GDP ES Passengers and freight transport activity vs. energy
average annual change 2005 - 2015 [%]: consumption in transport (excl. aviation)
‘ 140%
=
450 4 o [ 11408 2015:
5 o
400 1 2 b 1208 = 120%
L ] 1 95.1%
350 A I 1100 & N -
= wn
_300 1 I 1080 S 100% 86.0%
8250 4 1060 & 5
=200 - - 1o4o§ = — 80.8%
15.0 4 I 1020 % = 80% A
100 F 1ooo§
201 980 g 60% - L K
007 o0 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Passengers transport activity [bn passengers-km]
= Freight transport activity [bn ton-km]

N energy consumption in transport  ——GDP at 2010 fix prices Energy consumption transport (excluding aviation)
-~ index2005=100

passengers transport activity=Private cars + bus + rail + tram & metro
freight transport activity=road+rail+inland waterways+pipeline

The share of collective passengers land transport into total passengers' transport increased slightly
between 2005 and 2015.

Share of collective land transport in all
passengers' transport*
change 2005-2015 [pp]
0.2% 0.6%
50% A
40%
30%
X
500 | 17.0%  17.3% 18.0% 18.6%
10% | .
0% T
EU28 ES
2005 m2015
*trains, motor coaches, buses and trolley buses

Spain has made significant efforts to improve the efficiency of the transport system, notably in the
Spanish railway sector, where investments have been aimed at creating a high performance network
interoperablewith the rest of the European network (resulting in the improvement of travel times

and an increase in the average speed of 30 % in the last decade). Between 2012 and 2016, incentives
to the substitution of vehicles for more efficient ones have led to substitution of 1,173,035
vehicles and to a total expense of EUR 1.115 hillion. In this line, a program called PROMOVEA will be
launched during 2017, aimed at promoting electric and alternative fuelled vehicles, and the
deployment of electric charging pdam

In terms of infrastructures and regulation, the 2017 Spanish National Plan of Reforms addresses
various initiatives to improve the competitiveness of the Spanish Transport sector. The Plan

11
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considers it essential to strengthen the Spanish logisticsoseatboost the competitiveness of the
Spanish economy. Some notable actions to be developed include encouraging the freight rail
transport through the development of rail motorways between the main national and international
logistics nodes and the promon of the TEN Atlantic and Mediterranean corridors and the
connection with the main Spanish ports. This will increase the competitiveness of the ports and
reduce rates and fees in ports as well as airports and air traffic services developing the Nationa
Mobility Plan based on the principle of an integrated, citipeiented, sustainable and efficient
transport system, and elaborating a Digital Agenda for Infrastructures.

5. Decarbonisation of the economy

5.1.GHG emissions

For the year 2020, Spain hasgreenhouse gas emissions target-d® % in the notETS sectors
(compared with emissions in 2005). According to the latest national projections submitted to the
European Commission in 2017 and taking into account existing measures, emissions aregtojecte
decrease by 20 % by 2020 as compared with 2005. Therefore, Spain should reach its 2020
greenhouse gas emission reduction target with a 10 percentage points margin.

According to approximate data for 2016, emissions decreased by 16 % between 20091&d 2
against an interim target of 6 %.

GHG emissions reductions Gap between emissions and targets under

[base year=1990]

relative change 1990-2016

=100]

[index 1990

140%
120%
100%
80%
60%
40%
20%

100.0%

-22.6%

100.0%

77.9%
77.4%

15.7%

119.4%

EU28
1990 m2015 m2016

EEA proxies for 2016

ES

115.7%

the Effort Sharing Decision
0

2

4
6

8

-10 -

-10.2
9.9

12 -

Percentage points (base year 2005)

EU28 ES
Gap between 2016 emissions and 2016 targets under the ESD
B Gap between 2020 projections and 2020 targets under the ESD!

the graph shows emissions change from 2005 to 2016/2020
(in percentage) minus 2016/2020 target (in percentage),
negative gap=overachievement

EEA proxies for 2016

According to 2016 EEA estimates, the GHG intensity of Spain's economy was below the EU average.
In 2016, emissions per capita in Spain were also below the EU average.

In 2015 in Spain, the Igest sectors in terms of emissions were the energy and transport sectors (1/4
of the total GHG emissions respectively) followed by industry (21 %), agriculture and fishery (12%)
and residential and commercial sectors (8 %). In relative terms, the emidstonghe transport,
industry and agriculture sectors were above the EU average.

12
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GHG intensity of the economy GHG emissions per capita Largest Sectors of GHG Emissions in = U
2015
Energy/power industry 27.0% 30.9%
relative change 1990-2016 relative change 1990-2016 Transport 24.8% 21.0%
-49.5% -30.8% -27.9% -3.3% Industry 21.4% 19.9%
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Preliminary accounts under the Kyoto Protocol for Spain show overall removdl4.0fMt C@-eq.
as an annual average in the period 2€A@L5. Forcomparison, the annual average dfet EU28
accounted for removals 0f119.0 Mt C@eq. It should be noted that in thigreliminary simulated
accounting exerciseéemovals from Forest Management did by far not exceed the accounting cap

Removals by Affostation are notably higher than emissions by Deforestation. Removals by Forest
Management are a notable secondary contributor. Cropland Management changes from a relevant
source to a minor sinkOverall, there is an increasing trend in removals mainly tduehanges by
Cropland Management and increasing removals by Forest Management. While removals by
Afforestation declined they were countéralanced by removals by Forest Management which nearly
doubled overthe course of the thre-year period. Notable islso the shift of Cropland Management

from a source to a sink, with emissions in 2013 and increasing removals in 2014 and 2015. Emissions
by Deforestation remained constant.
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Note: Forest Management credits are capped and presented as yearly averagethevh@al Forest
Management credits of the considered period exceed the simulated cap over the same period.

(source: EC and EEA)
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CQ emissions in transport and alternative fuelled vehicles

The average G@missions of new cars in Spain were in 2016 Wwealte EU average and substantially
decreased since 2005.

ES €02 emissions - road transport Average CO2 emissions of new cars

Total CO2 road transport [index1990=100] relative change 2005-2016
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Over the last four years, the number of electric charging points in Spain has increased substantially,
from 891 units in 2013 to 3674 units in 2016.

ES Sales of alternative fuel cars ES Number of publicly accessible charging points
share of electric and hybrid-electric vehicles in total sales Total charging points
8 918 67
0.60 0.14% 0.24% 89 8 663 3674
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National Policy Frameworks under Directive 2014/94/EU on alternative fuels infrastructure have to
establish targets, objectives and measures for the development of the maflatesnative fuels in

the transport sector and the deployment of the relevant infrastructure. Spain has submitted its
National Policy Framework as requested under article 3 of the Directive 2014/94/EU.

A detailed assessment of the Spanish National PBliagnework in terms of its compliance with the

requirements of Directive 2014/94/EU on alternative fuels infrastructure, its contribution to
achievement of longerm energy and climate objectives of the Union and coherence of its targets
and objectives inerms of crosshorder continuity has been published as part of the Communication
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on Alternative Fuels Action Plan€OM(2017)652) andthe related staff working document
SWD(2017)365.

5.2. Adaptation to climate change

A National Adaptation Strategy, theNRCC, was adopted in 2006. Three working programmes have
been adopted so far, in 2006 (WP1), 2009 (WP2) and 2013 (WP3). The following sectors were
considered by the PNAGEP3 to address adaptation actions during the period 2R020:
biodiversity, forestry water, soils, agriculture, fishing and aquaculture, tourism, health,
finances/insurance, energy, industry, transport, urbanism and building, and finally hunting and inland
fishing. A report on the assessment of the implementation of the PNACC is pdbésbkey three

years, the latest dating from 2014. Monitoring reports are structured according to the architecture of
the PNACC and form the basis to follow up the progress in the implementation of the Strategy.

5.3. Taxes on energy and transpand fossl fuel subsidies

The overall tax burden on energy and transport in Spain amounts to 1.78% of GDP in 2014, which is
among the lowest in the EU and 0.6 percentage points lower than the average. All three categories of
taxation were lower than that of the E&éerage; this was in particular the case for the tax burden of

the transport vehicles. With the exception of the taxes on electricity and heat, the other two
categories presented a decrease between 2007 and 2014. In terms efe@@& taxation, the car
registration tax is based on CO2 emissions, while there is no direct CO2 component in the taxation of
energy products.

Energy & Transport related taxes as % GDP

Total transport and electricity taxes [%GDP]:

1,75 1,78 2,28 2,37

[% GDP]

: ]
0 4
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ES ‘ EU28

m Heat & Electricity Transport Vehicles  ®mTransport Fuel
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Total support for fossil fuels in Spain by fuel type (left) and support indicator (right)
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Note: CSE=Consumer Support Estimate; PSE=Producer Support Estimate; G55E=General Services Support Estimate

(source: OECIDventory of Support Measures for Fossil Fuels 2015)

Spain mainly provides consumer support in foem of fuektax exemptions for specific users. The
chief source of support to fosdilel production in Spain has been the financial assistance to the
O 2 dzy (i NE@laminikd indistry according to the EU State Aid rules.

Ly al@& Hnmc [ ateeid daheme waks fafpfody aiming to alleviate the social and
economic impact of closing 26 uncompetitive coal mines in Spain. The phasing out of any State Aid by
2018 is required by the relevant EU state aid rules and the Council Decision 2010/787&HJ) whi
requires that mines receiving such aid must be wound down by the end of 2018 at thé&.latest

5.4. Renewable energy

With a renewable energy share of 16.2 % in 2015, Spain is on track to reach its 2020 renewable
energy target However, there has been wsible slowdown in the increase of this share between
2014 and 2015 compared to the three precedent yeainsl investments have slowed down due to
regulatory changes

ES Renewable energy share in gross final energy consumption 2020
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(source: EurostaBHARES)

® http://ec.europa.eu/competition/state_aid/cases/244102/244102_1780173_276_2.pdf

16



Energy Uniomg Spain

The share of renewable energy sources per sector in 2045 the following: 36.9 % in electricity,
16.8% in heating and cooling, and 1.7% in transport. Spain is well below the 2020 target of 10 % of
renewables in the transport sector. One of the reasons is tBpain only started to apply the
sustainability cteria for biofuels in 2016

Some measures to further promote renewables should counteract the slowdown in the increase of
the share of renewable energy. The tenders organised in 2016 and 2017 for allocating support to
renewable electricity projects are seen as a step forward to fostering investment in renewables and
meeting the 2020 target. The government has also started to apply biofuels sustainability criteria in
2016, which will make it possible to count biofuels towatttks renewable energy targets.

Without the deployment of renewables since 2005, it is estimated that Spain would have consumed
in 2014 about 11.5% more fossil fuels (for their gross inland consumption) and that GHG emissions
would have been 9.8% higHer

5.5. Contribution of the Energy Union to better air quality

" Avoided GHG emissions mentioned here haveheoretical character as these contributions do not
necessarily represerihet GHG savings per ser are they based on lifeycle assessment or full carbon
accounting.
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