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Spain maintains solar leadership, but
needs to accelerate pace to meet 2030
renewables goals

Spain shines brightly as Europe’s utility-scale solar energy leader, according to new

data from Global Energy Monitor. The country has more utility-scale solar capacity in

operation (29.5 GW) than any other European nation, and more capacity under
construction (7.8 GW), and in early stages of development (106.1 GW) than the next

three European countries combined.

In order to attain its newly expanded goal of having 62 GW of wind power and 81 GW of
solar power installed by 2030, Spain will need to hasten its pace of renewables
deployment and overcome obstacles: permitting bottlenecks, anemic growth in rooftop
solar, and infrastructure limitations that impede demand. With the right mix of policy
strategies in the coming years, though, Spain has a realistic chance of meeting the 2030

renewables targets reaffirmed at COP 28.


https://globalenergymonitor.org/projects/global-solar-power-tracker/
https://www.globalfactor.com/en/spain-presents-the-new-national-integrated-energy-and-climate-plan-pniec-2023-2030/
https://www.reuters.com/business/energy/wind-solar-groups-call-spain-reignite-power-demand-2023-09-28/
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Spain leads Europe in utility-scale operating solar capacity...

Operating utility-scale solar power capacity by country in Europe, in gigawatts (GW)
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...as well as solar capacity under construction

Utility-scale solar power capacity in construction by country in Europe, in gigawatts (GW)
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Spain’s leadership in the European energy transition

The abundance of wind and solar in Spain’s energy mix reflects natural geographical
advantages and years of deliberate policy decisions to promote renewables over fossil
fuels. Spain was one of Europe’s renewable energy pioneers, installing more than 20
GW of wind power in the early 2000s. Within the past few years, Spain’s innovative coal
phase-out has made it a blueprint for a just transition from coal to clean sources of
power. The government has funded early retirements for coal miners, worked with the
EU to create clean energy apprenticeships for young workers, invested hundreds of

millions of euros to support mining communities, and passed a sweeping Climate

Change and Energy Transition Law in 2021.

In 2023 Spain revised its National Integrated Energy and Climate Plan, establishing
more ambitious 2030 targets for utility-scale solar photovoltaic (PV) (57 GW) and solar

thermal (5 GW), small-scale PV for residential, commercial and industrial
“self-consumption” (19 GW), onshore wind (59 GW) and offshore wind (3 GW), while
accelerating its coal phase-out date from 2030 to 2025. Spain continues to launch
emblematic energy transition projects such as the 1.9 GW Nudo Mudéjar de Andorra, a
cluster of solar (1,204 MW) and wind (695 MW) projects designed to replace the former
1,102 MW Teruel coal plant; and the 100 MW Zorita solar farm currently under

construction near the retired José Cabrera nuclear plant.

While new solar projects have surged, Spain’s early prominence as a wind power leader
has ebbed, though the country still ranks third among European nations in operating
wind farm capacity (29.5 GW), and sixth in prospective capacity (41.8 GW). Utility-scale
solar and wind projects are widely distributed throughout Spain. Given the country’s
geographical characteristics, northern Spain has the lion's share of operating and

prospective wind projects, in regions such as Aragon, Galicia and Castilla y Ledn. Solar


https://mc-cd8320d4-36a1-40ac-83cc-3389-cdn-endpoint.azureedge.net/-/media/Files/IRENA/Agency/Publication/2024/Mar/IRENA_RE_Capacity_Statistics_2024.pdf?rev=a587503ac9a2435c8d13e40081d2ec34
https://www.miteco.gob.es/es/ministerio/planes-estrategias/transicion-justa.html
https://www.theguardian.com/environment/2018/oct/26/spain-to-close-most-coal-mines-after-striking-250m-deal
https://ec.europa.eu/commission/presscorner/detail/en/ip_22_7868
https://www.wri.org/update/spains-national-strategy-transition-coal-dependent-communities
https://www.boe.es/eli/es/l/2021/05/20/7
https://www.boe.es/eli/es/l/2021/05/20/7
https://www.miteco.gob.es/content/dam/miteco/es/energia/files-1/_layouts/15/Borrador%20para%20la%20actualizaci%C3%B3n%20del%20PNIEC%202023-2030-64347.pdf
https://ember-climate.org/data/data-tools/global-renewable-power-target-tracker-2030/
https://www.idae.es/en/technologies/renewable-energies/self-consumption-office/what-is-self-consumption
https://beyondfossilfuels.org/europes-coal-exit/
https://www.enelgreenpower.com/media/news/2023/12/andorra-project-award-cop28
https://www.gem.wiki/Nudo_Mud%C3%A9jar_de_Andorra_solar_farm
https://www.gem.wiki/Plan_Futuro_Andorra_wind_farm
https://www.gem.wiki/Teruel_power_station
https://www.gem.wiki/Zorita_solar_farm
https://www.naturgy.com/notas-de-prensa/naturgy-inicia-la-construccion-de-tres-nuevas-plantas-fotovoltaicas-en-castilla-la-mancha-con-capacidad-para-abastecer-a-86-000-hogares/
https://www.gem.wiki/Jose_Cabrera_nuclear_power_plant
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projects are more concentrated in southern and central regions including Extremadura,

Andalucia and Castilla-La Mancha.

Solar power in Spain is concentrated in central and southern
areas, while wind power dominates in northern regions

Locations of operating utility-scale solar & wind power in Spain, capacity in megawatts (MW)
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Which regions in Spain have most solar & wind power capacity?

Operating utility-scale solar & wind power capacity in top 10 regions, in megawatts (MW)
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Future solar and wind projects: promise and pitfalls

Spain boasts Europe’s largest pipeline of utility-scale renewables projects in
development - led by utility-scale solar, where Spain’s prospective capacity (113.9 GW)

is more than the next three countries combined.

GEM data show that as of May 2024, Spain already has 29.5 GW of utility-scale solar
energy installed, and 7.8 GW under construction, accounting for 60% of the country’s

target of 57 GW of utility-scale solar PV and 5 GW of solar thermal installations by 2030.
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With 106.1 GW of additional utility-scale solar projects in announced or
pre-construction status, Spain could achieve its 2030 solar target by bringing less than

a quarter of these existing proposals (24.7 GW) online in the next six years.

Spain leads Europe in prospective utility-scale solar and wind
Utility-scale solar and wind capacity in top 5 European countries by status, in gigawatts
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A greater challenge, and an important barometer of future success, will be the
country’s ability to spur the development of small-scale solar (under 1 MW). Rooftop
solar, beyond its benefits in democratizing energy access, helps alleviate transmission
grid bottlenecks and preserves agricultural land and greenfields from being converted
to solar fields. To date, Spain’s small-scale sector has lagged far behind other European

countries, disincentivized by the country’s “sun tax,” which was in effect from 2013 to

2018. Comparing GEM's utility scale figures to IRENA's total solar numbers shows that
only 5% of Spain's solar capacity is in small-scale and residential rooftop installations,
compared to 62% for Europe. Spain’s National Integrated Energy and Climate Plan calls
for autoconsumo (self-generated solar at residential, commercial and industrial sites)

to reach 19 GW by 2030, up from an estimated Z GW in 2023. This will require a


https://www.reuters.com/article/idUSKCN1MF1SZ/#:~:text=MADRID%20(Reuters)%20-%20Spain%20took,competitiveness%20and%20consumer's%20purchasing%20power
https://globalenergymonitor.org/projects/global-solar-power-tracker/summary-tables/
https://mc-cd8320d4-36a1-40ac-83cc-3389-cdn-endpoint.azureedge.net/-/media/Files/IRENA/Agency/Publication/2024/Mar/IRENA_RE_Capacity_Statistics_2024.pdf?rev=a587503ac9a2435c8d13e40081d2ec34
https://www.miteco.gob.es/content/dam/miteco/es/energia/files-1/_layouts/15/Borrador%20para%20la%20actualizaci%C3%B3n%20del%20PNIEC%202023-2030-64347.pdf
https://www.reuters.com/sustainability/climate-energy/rooftop-solar-fever-cools-sunny-spain-2024-02-21/
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reversal of the recent downturn in rooftop solar installations, and a renewed emphasis

on incentives such as the 0% VAT on rooftop solar proposed by Spain’s photovoltaic

union UNEF, modelled on the success of similar measures in Germany and the UK.

The prognosis for wind is mixed. Spain has 29.5 GW of utility-scale wind in operation,
plus 1.7 GW in construction, meaning that the country has already achieved more than
half its national goal of 62 GW by 2030. However, to make up the remaining deficit of
30.8 GW, Spain will need to build 77% of the 40 GW of utility-scale wind farms currently
in the pipeline with “announced” or “pre-construction” status, and the pace of new
commissioning over the next six years will need to increase nearly fivefold compared to
the ~1 GW added annually between 2019 and 2023. The Spanish Wind Energy

Association (AEE) has forecast year-over-year growth in new wind installations for 2024,

but acknowledges that Spain is not yet on track to meet its 2030 targets.

Over the long term, offshore wind may help mitigate these challenges. While there are
currently no offshore wind projects under construction, current targets call for 3 GW to

be installed by 2030, and GWEC estimates Spain’s offshore wind potential to be greater

than 200 GW. The industry is welcoming recent government moves to establish a

regulatory framework for offshore renewables, with an official calendar of offshore

wind auctions expected soon.

More than 90% of Spain’s prospective utility-scale renewables projects have not yet
reached the construction phase, meaning that most are still seeking permits or have
only recently been announced. A significant number of projects in these early phases

may never be built, for various reasons:

e Concern about potential damage to wildlife and bird habitat and impacts on

agriculture and traditional land use has led to unfavourable environmental



https://www.reuters.com/sustainability/climate-energy/spains-rooftop-solar-installations-fall-first-quarter-2024-05-28/
https://www.reuters.com/sustainability/climate-energy/rooftop-solar-fever-cools-sunny-spain-2024-02-21/
https://www.unef.es/es/comunicacion/comunicacion-post/el-ritmo-de-instalacion-de-autoconsumo-cayo-un-26-en-el-primer-trimestre-de-2024
https://www.unef.es/es/comunicacion/comunicacion-post/el-ritmo-de-instalacion-de-autoconsumo-cayo-un-26-en-el-primer-trimestre-de-2024
https://montelnews.com/es/news/461d7460-cd2f-4d4d-acbc-6979af185b7e/espana-preve-instalar-mas-de-3-gw-eolicos-en-2024-lobby
https://www.rechargenews.com/wind/spains-planned-offshore-wind-framework-is-a-beacon-of-progress-heres-why/2-1-1613715
https://gwec.net/wp-content/uploads/2021/06/Spain_Offshore-Wind-Technical-Potential_GWEC-OREAC.pdf
https://www.miteco.gob.es/es/prensa/ultimas-noticias/2024/febrero/el-miteco-lanza-la-nueva-regulacion-de-la-eolica-marina-y-las-en.html
https://www.euskadi.eus/contenidos/documentacion/analisis_renovables/es_def/adjuntos/impactosPEPFzonif.pdf
https://www.europapress.es/eseuropa/noticia-ecologistas-critican-aprobacion-parques-eolicos-zona-aves-unica-ue-provincia-zaragoza-20231119120105.html
https://www.laopiniondezamora.es/comarcas/2022/06/10/parque-solar-eolico-proyectado-villamayor-67100620.html
https://seo.org/desestimada-la-construccion-de-cuatro-instalaciones-eolicas-en-leon/
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impact assessments, citizen protests’, and lawsuits that have slowed or

cancelled many projects. Opposition to large renewables projects is especially
strong in Galicia, Aragon and in Catalonia, where renewables-based generation
grew only 2.2% in 2023, compared to 15.1% nationally.

e Inareas with high wind and solar potential, multiple projects are often proposed
for the same piece of land, meaning that several projects must be rejected for
every project approved.

e The recent glut of renewable energy proposals has exacerbated delays in Spain’s
already time-consuming permitting process, which can take up to five years to
complete. This means that some prospective projects currently listed in GEM's
database, even if successful, may not actually be commissioned before 2030.

e Flagging electricity demand and inadequate infrastructure also pose challenges

to deployment of new projects.

Despite these challenges, Spain remains well positioned to maintain and enhance its
standing as a European renewables leader. Spain’s natural advantages in wind and
solar supply, combined with the right mix of policy strategies, offer a realistic chance of
meeting the 2030 renewables targets reaffirmed at COP 28. Spain’s best path forward
calls for enhanced promotion of small-scale solar, judicious and timely commissioning
of existing utility-scale wind and solar proposals, continued research on offshore wind,
and measures to boost demand and prevent oversupply, including grid and storage
expansions, electrification of transport, and development of electricity-intensive

industries.

' Spain’s Ministry of Ecological Transition has organized public “listening and participation” workshops to facilitate the socially and
environmentally fair distribution of the benefits linked to the energy transition and the integration of renewable energies. In April
2024, the ministry announced plans to incorporate socioeconomic and environmental criteria in future renewable energy auctions.

Civil society organizations have led similar jnitiatives. In February 2024, following the publication in 2023 of its report Renewables
and territory: inspirational cases to improve deployment in the territory, SDSN Spain presented a constructive and proactive roadmap
to balance the narratives around the deployment of renewable energies and guide the actions of public administrations and other
key actors in the sector.



https://seo.org/desestimada-la-construccion-de-cuatro-instalaciones-eolicas-en-leon/
https://aliente.org/
https://www.heraldo.es/noticias/aragon/2024/03/25/hasta-86-proyectos-de-renovables-de-aragon-se-enfrentan-a-denuncias-en-los-tribunales-1721301.html
https://cronicaglobal.elespanol.com/politica/20240109/los-recursos-contra-proyectos-renovables-paralizan-govern/823417761_0.html
https://www.ree.es/sites/default/files/07_SALA_PRENSA/Documentos/2024/NP_Cataluna_EN.pdf
https://www.ree.es/en/press-office/news/press-release/2024/03/in-2023-spaim-implemented-the-largest-installed-solar-photovoltaic-power-system-in-its-history
https://www.reutersevents.com/renewables/solar-pv/spains-bulging-solar-pipeline-heaps-pressure-permitting
https://www.fundeen.com/blog-energias-renovables/cuales-son-las-fases-del-desarrollo-de-un-proyecto-de-energia-renovable
https://www.reuters.com/business/energy/wind-solar-groups-call-spain-reignite-power-demand-2023-09-28/
https://www.miteco.gob.es/es/prensa/ultimas-noticias/2024/marzo/teresa-ribera-plantea-situar-a-las-personas-en-el-centro-del-pro.html
https://renewablesnow.com/news/spain-to-tweak-renewable-energy-auctions-to-add-non-price-criteria-854105/
https://ecodes.org/biblioteca/documento?v=1&id=570-exposicion-ines-y-las-bacterias&descarga-documento=1&h=3db994dc1f02f40c49376fa9a9144b82958aa01c18ff8b68c7323a7fcc61376c
https://reds-sdsn.es/wp/wp-content/uploads/2023/04/Renovables-y-Territorio-REDS.pdf
https://reds-sdsn.es/hoja-de-ruta-renovables-con-el-territorio/
https://reds-sdsn.es/hoja-de-ruta-renovables-con-el-territorio/
https://reds-sdsn.es/hoja-de-ruta-renovables-con-el-territorio/
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Background on Global Energy Monitor

Global Energy Monitor (GEM) develops enhance understanding, GEM seeks to
and shares information in support of the build an open guide to the world's energy
worldwide movement for clean energy. system.

By studying the evolving international Follow us at globalenergymonitor.org and
energy landscape, creating databases, on X @GlobalEnergyMon

reports, and interactive tools that
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