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1. Political, Legal and economic framework 

1.1. Describe the National policy in force regarding energy and 

renewable energy technologies  

Spain has shown in the last 15 years a considerable increase in energy consumption and 

energy intensity. This fact, together with the also increasing dependency on external energy 

sources (near 80% in the last years) and the need to preserve the environment and 
guarantee a sustainable development, have enforced the promotion of efficient ways to use 

energy efficiently as well as to increase the use of clean energy sources. In this way, the 

objectives to increase renewable energy sources and energy efficiency are clearly inspired 

by economic, social and environmental strategies, besides being essential to fulfil 
international obligations dealing with environmental issues. 

 

The Renewable Energy Plan 2005-2010 [i] prepared by the Institute for Diversification and 
Saving of Energy1 (“Instituto de Diversificación y Ahorro de la Energía”, IDAE) has 

established a contribution of 12.1% from Renewables to the national primary energy 

consumption in 2010, by means of: 

! An electricity share from RES of 30.3% to the national gross electricity consumption; 
! A 5.83% contribution of biofuels to the consumption of gasoline and gas-oil for 

transport.   

 
Table IErreur ! Source du renvoi introuvable. shows the breakdown of these objectives for 

solar technologies (low temperature solar thermal, photovoltaics and solar thermoelectric). 

  
Thermal technologies Situation in 2004 Objectives by the end of 2010 

 Installed Production Installed Production 
 (x 1000 m

2
) (MWth)

(1) 
(ktep)

(2) 
(x 1000 m

2
) (MWth)

 
(ktep)

 

Solar Thermal (low T) 700.81 1001 51 4,900.81 7001 376 

 

Electricity technologies Situation in 2004 Objectives by the end of 2010 

 Installed Production Installed Production 
 (MW) (GWh) (ktep)

(2) 
(MW) (GWh) (ktep)

 

Photovoltaics 37 56 5 400 609 52 

Solar thermoelectric --- --- --- 500 1,298 509 
Notes:  

(1)
 1000 m

2
 ! 0.7 MWth ; 

(2)
 In terms of primary energy 

Table I. Objectives of the Spanish Renewable Energy Plan 2005-2010 for solar technologies 
(source: IDAE) 

 

                                                             

1
 A state-owned business entity that coordinates and manages the measures and funds assigned to 

the Renewable Energy Plan. 
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1.2. National thermal building energy certification or building 

regulations 

Through the adoption of the European Directive 76/93/CEE that limits CO2 emmissions and 

91/2001 dealing with improvements of the energy efficiency in buildings, Spain has 

developed different regulations related with these subjects.  
 

Particularly, in January 2003 a Royal Decree was passed [ii] on the energy certification of 

new buildings with the following objectives: to define a calculation methodology for energy 

qualification of buildings, and to establish the basic procedure for energy certification of new 
buildings. Two options are foreseen: 

– The general option, based on software tools: 

! The reference software, CALENER, promoted by the Ministry of Industry, 
Tourism and Trade through the Institute for Diversification and Saving of 

Energy, and the Ministry of Housing. Different versions exist for large tertiary 

buildings and for residential, small and medium tertiary buildings. 

! Alternative software tools that comply with the technical specifications of the 
calculation methodology and are validated by the Ministry of Industry, Tourism 

and Trade and the Ministry of Housing [iii]. 

– A simplified option that develops the calculation methodology in an indirect way, 
but only allows the buildings to achieve the efficiency labels C or D. Specific 

acceptance conditions have been defined for simplified methods [iv]. For the 

moment, a simplified procedure exists for residential buildings [v]; new proposals 
have been submitted in 2009 for approval by the competent authorities. 

 

For existing buildings a mandatory Royal Decree is in preparation, which is planned to come 

into effect in the first half of 2010. 

 

1.3. Existing national renewable/solar thermal/solar photovoltaic 

ordinances 

! NATIONAL LEVEL: THE TECHNICAL BUILDING CODE 
 

For solar technologies applicable to buildings (solar thermal and photovoltaics), a 

national obligation has been introduced in the new Technical Building Code (“Código 
Técnico de la Edificación”, CTE [vi]), which is one of the first European legislation 

initiatives leading to an extensive application of solar technologies in the building 

sector.  
 

This new code, which came into effect in March 2006, aims at establishing the main 

exigencies that buildings must meet in order to satisfy basic requirements in terms of: 

structural safety, fire safety, safety in use, hygiene, health and environmental 
protection, noise protection, energy savings and thermal insulation. It is applicable to 

new as well as refurbished buildings, although specific conditions apply to certain 

provisions (for example, the ones dealing with Photovoltaic technology).  
 

Of particular interest for this report is the Basic Document dealing with energy savings, 
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DB-HE (“Documento Básico HE – Ahorro de energía”), which aims at improving safety 

and habitability of buildings by means of a rational use of energy, through limiting the 

energy demand, increasing the thermal and lighting systems efficiency and the use of 
active solar technologies. In particular, basic requirements 4 and 5 deal especifically 

with solar thermal and photovoltaics: 

 
– DB-HE4: Minimum solar contribution to Sanitary Hot Water 

Depending on the location, size and use of the building, a minimum solar 

contribution to the annual demand of sanitary hot water (solar fraction) is defined, 
which varies between 30 and 70%. Different contributions are also specified, 

depending on the auxiliary energy used to complement the solar collectors 

performance: joule effect (electricity) and other (natural gas, propane, gas-oil or 

others), the solar requirements for the first being more stringent than for the 
second (encouragement of more efficient installations). 

 

Reductions of the annual solar fraction with respect to the minimum requirements 
are possible: (a) when the energy supply is provided by other renewable energy 

sources, cogeneration processes or residual energy sources; (b) when the 

building location has insufficient solar access due to external barriers; (c) when 

limitations exist due to applicable basic legislation, urban or historical-artistic 
protection regulations. In cases (b) and (c) alternative measures shall be adopted 

that produce thermal energy savings or CO2 emmissions reductions equivalent to 

those that would be achieved with the solar thermal installation (e.g.: 
improvements in the thermal insulation and energy efficiency of equipment). 

 

The DB-HE4 document also establishes maximum allowable energy losses when 
the position of the solar collectors (orientation and tilt angle) differs from the 

optimal one, and when shadows are casted on the the solar generator. Basically, 

the more architecturally integrated the solar thermal system is, the higher the 

losses are allowed. 
 

– DB-HE5: Minimum photovoltaic contribution to electricity 

Depending on the size and use of the building, a photovoltaic system shall be 
incorporated, the size of which depends on the building built area and the climatic 

zone where it is located (there are 5 regions in Spain). Buildings uses and 

minimum application limits are: 
! Commercial, large supermarkets: 5,000 m2 surface. 

! Commercial, multi-stores: 3,000 m2 surface. 

! Storage warehouses: 10,000 m2 surface. 

! Showgrounds (for trade fairs): 10,000 m2. 
! Office buildings: 4,000 m2 surface. 

! Hotels and guesthouses: 100 beds. 

! Hospitals and clinics: 100 beds. 
 

As it was the case with the solar thermal obligation, reductions of the minimum PV 

system size obligation are possible (exemptions being the same as with solar 

thermal installations). Alternative measures shall be adopted, which produce 
electricity savings equivalent to the expected production of the PV system (e.g.: 

improvements in lighting, motors regulation or more efficient equipment.) 

 
The DB-HE5 document establishes the same maximum allowable energy losses 
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(due to the position of the PV modules and to shadows casted on the PV 

generator) as the DB-HE4 for solar thermal systems. Again, the more 

architecturally integrated the PV system is, the higher the losses are allowed. 
 

! MUNICIPAL LEVEL: SOLAR ORDINANCES 

 
Spanish Regional governments (there are 17 Regional governments in Spain, called 

Autonomous Communities) can also legally regulate the use of solar energy. 

Municipalities have also the competence to pass ordinances which are related to 
environmental protection, which must complement and agree with national and 

regional legislation. 

 

Spanish municipal solar energy ordinances incorporate some requirements that are 
more restrictive than the Technical Building Code, some examples are: to increase the 

annual solar contribution; to be applied to more buildings; mandatory solar energy 

project developments; sun access rights; sanctions; mandatory maintenance contracts; 
urban and rural landscape protection; and solar energy systems certification. 

 
In Spain there are ordinances related to solar thermal, PV and solar passive systems, 

particularly, solar thermal ordinances are nowadays very common. The first one was 

developed in July 1999 by the municipality of Barcelona [vii]. It is still considered a 
reference because of the good dissemination practice, its adaptation to the changes in 

Spanish legislation (Technical Building Code), its accessibility by the internet and the 

quantity of technical documents and tools available on its website [viii]. Several 
regional Energy Agencies have developed a Solar thermal ordinance Template in order 

to facilitate to the municipal technical services their implementation, the most 

widespread being the ones developed by the Institute for Diversification and Savings of 

Energy (IDAE) and by the “Xarxa de Ciutats i Pobles cap a la Sostenibilitat” (Cities 
Network for Sustainability, from Catalonia).  

 

Regarding PV ordinances, there is still a long way to go. Barcelona has been working 
for a long time on the development of this kind of bylaw. Some municipalities like Las 

Palmas in the Canary Islands have recently approved one [ix]. Some PV ordinances 

incorporate also solar thermal, like the Rivas-Vaciamadrid and Valle de Mena 
municipalities PV and solar thermal ordinances [ix]. There are also other remarkable 

Energy ordinances (cities of Sevilla and Zaragoza) that prescribe solar passive and 

active prescriptions. 

 

1.4. Describe the available subsidies at national level to solar 

technologies adoption  

Available subsidies for solar technologies in Spain are available at regional level, the funds 
being provided by the Spanish Ministry of Industry, Tourism and Trade. In 2009 29 million ! 

were transferred through specific agreements signed with the Institute for Diversification and 

Saving of Energy.  
 

Subsidies for solar thermal technology vary between the different regions, typically between 

30% and 50% of eligible costs. Examples of eligible costs are: Compact systems 
(termosyphon type), 812 !/m"; Forced circulation systems, 812 !/m" for solar collectors 
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surface up to 20 m2 and 711 !/m" for larger systems; Special applications (e.g., solar 

cooling), 1015 !/m". 

Solar thermal installations designed to comply with the requirements of the Technical 
Building Code are not eligible. 

 

Subsidies for photovoltaic technology are in most regions only available for isolated (non grid 
connected) applications, since a feed-in-tariff exists for grid connected systems (see section 

1.5).  

 

1.5. Financing mechanisms to solar technologies adoption  

As mentioned in the previous section, financing mechanisms for solar thermal are limited to 

regional subsidies (see section 1.4), provided that the installations are not part of the 

obligations of the Spanish Building Code. 

 
For photovoltaics main financing comes from existing feed-in-tariffs (FIT). This mechanism 

has been modified several times since 1994, when the first FIT was established. In 2008 the 

presently applicable tariffs were enacted (“Real Decreto 1578/2004”, [x]), which distinguises 
2 types of PV systems: 

a) Type I. PV systems located in roofs or façades of fixed, closed constructions, made 

by resistant materials and dedicated to residential, services, commercial or 
industrial use, including agricultural and farming uses: 

a.1) Sub-type I.1. PV systems up to 20 kW: PVfeed-in-tariff (Quarter 1, 2009) = 34 

c!/kWh 

a.2) Sub-type I.2. PV systems from 20 kW up to 2 MW: PVfeed-in-tariff (Quarter 1, 

2009) = 32 c!/kWh 

b) Type II. PV systems not included in Type I (for example, on open land), up to 10 

MW: PVfeed-in-tariff (Quarter 1, 2009) = 32 c!/kWh 

 
Evolution of the feed-in-tariffs in the remaining quarters of 2009 and the years 2010 

and 2011 (after which a revision is expected) depends on the actual market growth in 

comparison with pre-defined quotas. The annual quotas of installed PV power for the 

period 2009-2011 are: 
a) Type I: 267 MW (2009: 10% sub-type I.1 and 90% sub-type I.2), 296 MW (2010), 

328 MW (2011). 

b) Type II: 233 MW (2009), 258 MW (2010), 170 MW (2011). 
 

On any case, all feed-in-tariffs are guaranteed for 25 years. 

 

Besides feed-in-tariffs, other financing mechanisms are available like bank loans or credits 
provided by the Official Credit Institute2, like the ICO-SME, which provides preferential 

financing for investments in productive fixed assets by small and medium size enterprises. 

 

                                                             

2
 A state-owned corporate entity attached to the Spanish Ministry of Economy and Finance. 
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1.6. National barriers hindering solar technologies adoption 

! SOLAR THERMAL 
 

The main barriers affecting solar thermal adoption, identified by the Institute for 

Diversification and Saving of Energy [i], are summarised in the following table. 

 
Barrier type Description 
1. Economical aspects 1.1. Insufficient profitability if no investment subsidies are available 

 1.2. Lack of financial incentives for private owners 

2. Technological aspects 2.1. Lack of initiatives and incentives for innovative installations 

 2.2. Low mechanisation possibilities of solar collectors. Low 
manufacturing volume of solar collectors 

 2.3. Lack of professionalization and training of installers and 
maintenance sectors 

 2.4. Lack of technical documents to carry out a proper design of the 
installations (guidelines, calculation software, etc.) and limited 
dissemination of the existing documents. 

3. Regulatory aspects 3.1. Separation between the building sector and the solar thermal 
technology sector 

 3.2. Lack of a technical standard for solar thermal installations 

4. Social aspects 4.1. Lack of dissemination amongst potential users  

 4.2. Lack of dissemination amongst municipal stakeholders 

 4.3. Need to train municipal technicians 

 4.4. Lack of training and dissemination amongst stakeholders 
responsible of prescribing the solar thermal installations (architects, 
promoters, etc.) 

Table II. Barriers identified to the widespread adoption of solar thermal technology 

 

 

The measures summarised in the next table have been proposed to overcome the 

previous barriers: 
 

Description Measures Responsible and 
Calendar 

1.1. Insufficient profitability without 
subsidies  

Public funds (348 M!) Ministry of Industry and 
Autonomous Communities 
(2005-2010) 

1.2. Lack of financial incentives  Introduce tax relief for private 
owners. 
Promote tax ordinances amongst 
municipalities 

Mnistry of Economy  
IDAE, Autonomous 
Communities (2005-2010) 

2.1. Lack of initiatives and 
incentives for innovative 
installations 

Specific programme for innovative 
installations (specifically solar 
cooling) 

Ministry of Industry, IDAE, 
CIEMAT (2005-2010) 

2.2. Low mechanisation 
possibilities of solar collectors. 

Modernisation of manufacturing 
lines 

Manufacturers, Ministry of 
Industry (2005-2007) 

2.3. Lack of professionalization 
and training 

New guidelines and design 
software for installers 

Professional Solar thermal 
associations, IDAE (2005) 

2.4. Lack of technical documents, 
limited dissemination 

New guidelines and design 
software for stakeholders who 
prescribe ST  

Professional Solar thermal 
associations, IDAE (2005) 
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Description Measures Responsible and 
Calendar 

3.1. Separation between building 
sector and solar thermal sector 

Approval of new Technical 
Building Code 

Ministry of Housing (2005) 

3.2. Lack of a technical standard  New prescriptions in existing 
Thermals Installations Regulations 
and Technical Building Code 

Ministries of Housing, 
Industry and IDAE (2005-
2006) 

4.1. Lack of dissemination 
amongst users and municipality 
agents 

Realisation of dissemination 
campaigns 

IDAE (2005-2010) 

4.2. Lack of dissemination 
amongst municipal stakeholders 

Introduce ST incentives in Urban 
planning regulations. Promote 
municipal ST ordinances  

IDAE, Autonomous 
Communities (2005-2010) 

4.3. Need to train municipal 
technicians 

Specific training on the TBC and 
ST ordinances compliance. 
Design guidelines for municipal 
technicians 

IDAE, Municipalities (2005-
2010). IDAE, Professional 
associations (2005) 

4.4. Lack of training and 
dissemination amongst 
stakeholders responsible of 
prescribing ST 

New design guidelines and 
software tools 

IDAE, Professional 
associations (2005) 

Table III. Measures proposed to overcome the barriers for solar thermal technology adoption 

 
! PHOTOVOLTAICS 

 

For PV the main barriers identified by IDAE are summarised in the following table [i]. 
 

Barrier type Description 
1. Economical aspects 1.1. Insufficient profitability if no high feed-in-tariffs are available 

 1.2. Lack of financial incentives for isolated PV installations 

2. Technological aspects 2.1. Lack of initiatives and incentives for innovative installations 

3. Regulatory aspects 3.1. Separation between the building sector and the PV sector 

 3.2. Too complex administrative procedure 

 3.3. Lack of a complete technical standard for PV installations 

 3.4. Difficulties to connect PV installations to MV/HV networks 

4. Social aspects 4.1. Lack of dissemination amongst potential users  

 4.2. Lack of dissemination amongst municipal stakeholders 

 4.3. Need to train municipal technicians 

 4.4. Lack of training and dissemination amongst stakeholders 
responsible of prescribing the PV installations (architects, promoters, 
etc.) 

Table IV. Barriers identified to the widespread adoption of solar thermal technology 

 
Measures proposed to overcome these barriers are described next. 

 

Description Measures Responsible and 
Calendar 

1.1. Insufficient profitability without 
high feed-in-tariffs  

Maintain feed-in-tariffs similar to 
the values of 2004 

Ministry of Industry and 
Autonomous Communities 
(2005-2010) 

1.2. Lack of financial incentives for 
isolated PV  

Modify aid programme 
 

IDAE (2005-2010) 
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Description Measures Responsible and 
Calendar 

2.1. Lack of initiatives and 
incentives for innovative 
installations 

Innovation support Ministry of Industry, IDAE, 
(2005-2010) 

3.1. Separation between building 
sector and PV sector 

Approval of new Technical 
Building Code 

Ministry of Housing (2005) 

3.2. Lack of a technical standard  New prescriptions in existing 
Thermals Installations Regulations 
and Technical Building Code 

Ministries of Housing, 
Industry and IDAE (2005-
2006) 

4.1. Lack of dissemination 
amongst users and municipality 
agents 

Realisation of dissemination 
campaigns 

IDAE (2005-2010) 

4.2. Lack of dissemination 
amongst municipal stakeholders 

Introduce ST incentives in Urban 
planning regulations. Promote 
municipal ST ordinances  

IDAE, Autonomous 
Communities (2005-2010) 

4.3. Need to train municipal 
technicians 

Specific training on the TBC and 
ST ordinances compliance. Design 
guidelines for municipal 
technicians 

IDAE, Municipalities (2005-
2010). IDAE, Professional 
associations (2005) 

4.4. Lack of training and 
dissemination amongst 
stakeholders responsible of 
prescribing ST 

New design guidelines and 
software tools 

IDAE, Professional 
associations (2005) 

Table V. Measures proposed to overcome the barriers for photovoltaic technology adoption 

 

Besides these, another barrier that particularly affects PV systems in urban 

environments is related to the complex administrative procedure that PV systems 

connected to Low Voltage electricity networks must follow to profit from the feed-in-
tariffs, which does not differ much from the one for larger installations in open areas 

(“solar farms”). Simplifications of this procedure have been repeatedly demanded to 

the Government by professional associations like the Spanish PV Industry Association, 
ASIF (see more information in section 2.2). 

2. Technical Framework 

2.1. Existing standards for solar systems and components 

! SOLAR THERMAL  
 

Spain, as member of the European Standardisation Committee (CEN) has adopted 

several European standards (EN) related to solar thermal components and systems, 

which are complemented by other Spanish regulations. These are summarised in 
Table VI. 

 
Standard/Regulation Description 
Solar thermal installations components: 
Orden ITC/71/2007 [xi] 
 

Update of previous regulation that approves the quality 
standard for solar collectors and prefabricated systems 
qualification, including a definition of acredited laboratories.  

UNE-EN 12975-1 :2001 [xii] General requirements for solar collectors 
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Standard/Regulation Description 
UNE EN 60335-1:1997 [xiii] General requirements for electrical equipment 

UNE EN 60335-2-21:2001 [xiv] Particular requirements for electrical water heaters 

Solar thermal systems:  
UNE-EN 12976-1:2001 [xv] General requirements for prefabricated solar systems 

UNE-EN 12977-1:2002 [xvi] General requirements for custom-designed solar systems 

Real Decreto 1027/2007 [xvii] Thermal installations of buildings regulations 

Real Decreto 865/2003 [xviii] Prevention and control of legionella 

UNE-EN 94 002: 2004 [xix] Procedure to calculate the energy demand in a solar thermal 
system for domestic heating water 

UNE EN 806-1:2001 [xx] General specifications of water distribution systems in buildings 

Real Decreto 842/2002 [xxi] Low Voltage Electricity Code 

UNE-EN-ISO 9488:2001 [xxii] Solar energy. Vocabulary 

Table VI. Standards and regulations applicable to solar thermal components and systems 

 
Besides these standards, there also technical guidelines for design, installation and 

maintenance of solar thermal systems, amongst which the ones developed by IDAE 

[xxiii] and the Association of Solar Thermal Industries [xxiv] are worth mentioning. 

 
 

! PHOTOVOLTAICS 

 
Spain, as member of the European Electrical Standardisation Committee (CENELEC) 

and International Electrotechnical Committee (IEC) has adopted several European and 

international standards related to PV components and systems, which are 
complemented by other Spanish regulations. They are summarised in the following 

table.  

 
Standard/Regulation Description 
Photovoltaic components:  

UNE-EN 61215:2006 [xxv] Design and qualification of crystalline Silicon PV modules 

UNE-EN 61646:2009 [xxvi] Design and qualification of thin film PV modules 

UNE-EN 61730-1:2007 [xxvii] PV module safety qualification, requirements for construction 

UNE-EN 50380:2003 [xxviii] Data sheet and name plate required for PV modules 

EN 50521:2008 [xxix] Requirements and tests for connectors for PV systems 

Photovoltaic systems:  
IEC 62446 [xxx] Minimum system documentation, commissioning and inspection 

requirements 

Real Decreto 1663/2000 [xxxi] Requirements for the connection to Low Voltage networks 

Real Decreto 1433/2002 [xxxii] Electricity measurement requirements for connection to LV 
networks 

IEC 62548 [xxxiii] Installation and safety requirements for PV generators 

Real Decreto 865/2003 [xxxiv] Prevention and control of legionella 

UNE-EN 94 002: 2004 [xxxv] Procedure to calculate the energy demand in a solar thermal 
system for domestic heating water 

UNE EN 806-1:2001 [xxxvi] General specifications of water distribution systems in buildings 

UNE EN 1717:2001 [xxxvii] Protection methods against water pollution 

Real Decreto 842/2002 [xxxviii] Low Voltage Electricity Code 

IEC/TS 61836 [xxxix] Solar photovoltaic energy systems. Vocabulary. 

Table VII. Standards and regulations applicable to solar thermal components and systems 
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Besides these standards, a technical guideline exists for design, installation and 

maintenance of photovoltaic systems [xl]. 
 
 
 

2.2. Certification and other quality systems for solar systems 

products 

! SOLAR THERMAL 

 

In Spain, all thermal installations (for heating, cooling, ventilation and preparation of 
sanitary hot water, including solar thermal) must comply with the Regulations of 

Thermal Installations in buildings (RITE, [xvii]). For solar thermal systems three 

situations can exist: 
a) Solar thermal system composed by a single prefabricated element: no documents 

are required. 

b) Solar thermal systems where the auxiliary energy equipment has a thermal power 
between 5 and 70 kW. A certified installer must present to the regional government 

Department of Industry, after commissioning, documentation containing a technical 

report (including calculations, plans and diagrams) and a certificate with 

commissioning tests results, for the final administrative approval. 
c) Solar thermal systems where the auxiliary energy equipment has a thermal power 

bigger than 70 kW. Prior to commissioning, a technical project report done by a 

competent engineer must be registered in the regional government Department of 
Industry. Commissioning and tests must be done by a certified installer under the 

coordination of the Construction supervisor. After commissioning, a certificate of the 

solar thermal installation with the tests results, and another certificate related to the 

construction site works must be provided for the final administrative approval. 
Solar thermal systems without an auxiliary energy equipment will fall on categories b) 

or c) above depending on the equivalent thermal power of the solar generator, using 

the conversion factor 0.7 kW/m2 of aperture surface. 
 

! PHOTOVOLTAICS 

For PV installations to profit from the feed-in-tariffs a considerable complex procedure 
exists, which differs slightly in the different regions. A summary is provided in the 

following paragraphs: 

– Due to the fact that since 2009 quarterly quotas exist for the different PV 

systems types (in buildings up to 20 kW, in buildings over 20 kW, and in open 
areas, see section 1.5), national calls exist to obtain a preliminary registration in 

the Administrative Register of Special Regime installations. To obtain such pre-

registration, the access concession and connection point must have been 
assigned by the Distribution network operator, as well as the Construction permit 

issued by the competent regional authorities (not necessary for PV systems in 

buildings up to 20 kW). Also a proof of payment of a bank guarantee of 50 !/kW 
or 500 !/kW for PV systems up to 20 kW and bigger, respectively, is necessary. 

Once the pre-registration has been obtained, the PV installations have 12 

months to complete the remaining procedure. 

– Previous to the PV installation commissioning, a technical project report must be 
presented in the regional governments Department of Industry. 
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– Commissioning must be done by a certified installer, who must issue a certificate 

with the PV system characteristics and commissioning test results.  

– Then two inspections are needed, the first by the regional government 
Department of Industry and the second by the Distribution network operator, to 

allow the definite connection to the grid. Supportive documentation of these 

steps must be provided to obtain the final registration to the Administrative 
Register of Special Regime installations, which entails the PV system owner to 

receive the feed-in-tariff for the PV electricity production. 

 

2.3. Existing certification schemes for solar systems installers 

and planners 

In Spain, solar thermal and photovoltaic installers professions belong to the National 
Catalogue of Professional Qualifications [xli]. They are regulated by different Royal Decrees 

([xlii], [xliii], [xliv]). 

 

2.4. Are there R&D Centres working in solar technologies in your 

country? Please specify which and their working field. How 

is their interaction with the national solar market? Can they 

impulse the national solar market? 

There are many R&D centres working in solar technologies in Spain (universities, public and 

private centres). Table VIII summarises the most experienced ones and their working fields. 

 
Centre Working fields 
CIEMAT (Centro de Investigaciones Energéticas, Medioambientales y 
Tecnológicas) (http://www.ciemat.es) 

Solar thermal, Photovoltaics 

CENER (Centro Nacional de Energías Renovables) (http://www.cener.com) Solar thermal, Photovoltaics 

Instituto de Energía Solar – Universidad Politécnica de Madrid 
(http://www.ies.upm.es) 

Photovoltaics 

Instituto de Tecnología Microelectrónica – Universidad del País Vasco Photovoltaics 

Grupo IDEA (Investigación y Desarrollo en Energía Solar y Automática) – 
Universidad de Jaén (http://www.ujaen.es/investiga/solar) 

Photovoltaics 

Grupo INGEPER (Ingeniería Eléctrica, Electrónica de Potencia y Energías 
Renovables) – Universidad de Navarra (http://www.unavarra.es) 

Photovoltaics 

CISOL (Centro de Investigación en Energía Solar) – Universidad Politécnica 
de Cataluña (http://www.cisol.com.es) 

Photovoltaics 

Table VIII. R&D centres working in solar technologies in Spain 

 
These centres have historically collaborated with the solar industry in the framework of R&D 

projects (especially in photovoltaics), which facilitates technology transfer. Many of them also 

participate in normalisation activities and consultation process associated with solar energy 

regulations. In addition, research groups belonging to universities carry out regularly training 
and dissemination activities, also important to impulse and improve the professionalism of 
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the national solar market. The role of Spanish R&D centres could be however improved, 

since the financial resources available are quite limited (in photovoltaics, for example, the 

Spanish Industry Association ASIF estimates that in 2008 the total budget spent in R&D by 
the most important 30 centres was just 12 million !). 

 

3. Solar Market and Potential 

3.1. Installed solar (thermal/photovoltaic) capacity at national 

level 

! SOLAR THERMAL 

 

Figure 1 shows the evolution of solar collectors surface installed between 2005 and 
2008, together with estimates for 2009 and 2010 provided by the Solar Thermal 

Industries Association ASIT. The average annual growth in 2005-2008 was 63%. For 

2009 a decrease of 33% is estimated due to the crisis that affects the building sector in 
Spain. For 2010 an increase of 60% is expected, conditioned to the implementation of 

the corrective measures described in Table III and others. Even under the assumptions 

of ASIT, the objectives for the solar thermal market of the Renewable Energy Plan 

2005-2010 (see Table I, 4,901,000 m2) would only be achieved by 51%. 
 

 

Figure 1. Evolution of solar collectors surface 2005-2008 and prospects until 2010 (Source, 

ASIT) 
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! PHOTOVOLTAICS 

 
For PV technology the situation is very different. Due to the highly favourable feed-in-

tariffs available since 2004, and particularly between 2007 and September 2008, the 

Spanish PV market has experienced a tremendous growth in the last 5 years (it was in 
fact the second world market in 2007 and the first in 2008). Figure 2 shows the annual 

evolution of PV installed capacity since 1985.  

 
As it can be seen, the objective of the Renewable Energy Plan 2005-2010 (400 MW) 

was already met before the end of 2006, and exceeded by almost 7,400% at the end of 

2008. In October 2008 the last modification of the feed-in-tariffs came into effect, with a 

decrease between 23% and 27% compared with the previous values. This fact, 
together with the international crisis that has hindered financing for large projects and 

the quotas procedure established for PV until 2011 (see section 1.5) has greatly 

haltered the installation speed in 2009. 
 

Figure 3 shows the regional distribution of PV systems installed by the end of 2008. 

 

+7,385%

UNSUSTANABLE GROWTH

+7,385%

UNSUSTANABLE GROWTH

 

Figure 2. Evolution of PV capacity installed in 1985-2008 (source: ASIF) 
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Figure 3. Regional distribution of installed PV systems in Spain at the end of 2008 (source: 

ASIF, National Electricity Commission) 

 

Although the Renewable Energy Plan objective has been met for PV, the Spanish PV 

market is up to now significantly concentrated in medium to large solar plants. 

According to the Spanish association ASIF, at the end of 2008 of the 3,354 MW only 
2% were on buildings, and the remaining 98% in open areas [xlv]. This situation is 

changing in 2009, with many PV systems being installed in roofs of industrial buildings. 

Although the existing feed-in-tariffs and quotas theoretically try to promote PV 
installations in buildings, the experience in 2009 indicates that PV systems in buildings 

(type I, subtypes I.1 and I.2) provisionally accepted to qualify for profiting from the feed-

in-tariffs (see section 2.3) have not covered the quotas in the first 3 quarters of 2009. It 
is expected that this situation will be corrected in 2010. 

 

3.2. Effective contribution of solar energy (thermal/photovoltaic) 

for the national energy mix 

In 2008 [xlvi], Renewables accounted in Spain for 7.6% of primary energy. Of these, PV 
accounted for 2.6%, equivalent to 0.2% in terms of primary energy; solar thermal contribution 

was approximately 50% compared to PV. In terms of electricity, as shown in Figure 4, PV 

contributed to almost 1% to the demand supply, increasing by 413% the contribution of the 
previous year. In Figure 5 the contribution of PV to the regional electricity demand in 2008 is 

shown for the different Autonomous Communities: as it can be seen, PV contributed to 5.2% 
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of electricity demand in “Extremadura” region (with a total of 406 MW installed, see Figure 3) 

and to 4.6% in “Castilla La Mancha” region (with 809 MW installed).  
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Figure 4. Energy sources supply to electricity consumption in Spain in 2008 (source: Ministry 

of Industry, Tourism and Trade-IDAE) 

 

 

Figure 5. Regional contribution of PV to electricity demand in 2008 (source: ASIF, Red 
Eléctrica Española, National Electricity Commission) 
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3.3. Technical/economical potential at national level 

(thermal/photovoltaic) 

No specific analysis of solar technologies potential has been done in Spain by public 

authorities.  A potential study done by researchers of CIEMAT [xlvii] for PV systems in 

buildings, based on data from a Census of Populations and Residential buildings of 1991 
identified a net area for PV systems of 444 km2 (with 50% of occupation factor for roofs and 

5% of south-oriented façades).  

 

3.4. Percentage of energy demand to be covered if such capacity 

would be reached (thermal/photovoltaic) 

Exploitation of the potential surfaces identified in reference [xlvii] would entail an expected 

annual generation from these systems would be 74 TWh, equivalent to 40% of national 

electricity demand in 1999 and 170% of electricity demand of residential buildings. 
 

3.5. Are there renewable technologies which are widely diffused 

in your country and that can therefore contribute in a 

renewable obligation? 

Wind technology is by far the most diffused technology in Spain that will definitely contribute 

to the renewables obligations mentioned in the Renewable Energy Plan 2005-2010, and the 
revision foreseen for the period 2011-2020. In fact, Spain was the 3rd world market for wind 

technology in 2008 and had already achieved 82% of the 2010 objectives. The continuous 

development of this market and new off-shore wind parks foreseen for the coming years will 

certainly help Spain to reach these targets. 
 

4. Stakeholders 

4.1. Which are the stakeholders involved in promoting solar 

urban planning and what is their attitude towards renewables 

obligation (e.g. are building companies used to renewables)? 

In Spain urban planning activities have been the responsibility, since 1997, of the Regional 

governments (Autonomous Communies), which are responsible of the development and 
approval of the laws concerning land use. Within each Autonomous Community, urban 

planning is developed at local level by the Town Councils, although it must be approved by 

the regional government in order to come into effect. 
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The Urban planning process is a hierarchical one, with different plans concerning regional 

and local scales. In this sense, there are no regional-scale Urban Development plans; this 
means that the municipalities (Town Councils) are responsible for urban planning. The 

General Urban Distribution Plan (GUDP) is the main tool for Urban planning. Once 

developed and approved by the Town Council, the proposal must receive the final approval 
by the regional government, in order to come into effect. Other relevant stakeholders that 

participate in the Urban planning process are Developers, Housing Associations (responsible 

for constructing buildings and related infrastructures according to the GUDP) and their 
subcontractors (architecture and engineering offices, building companies). 

 

The following figure summarizes the Urban planning process in terms of policies and 

stakeholders (Regional governments, Town Councils, Developers and Housing 
Associations), as well as the influence of Energy Savings and/or Renewable Energy Sources 

(ES and/or RES) policies set up by regional and local authorities, which are relevant to solar 

urban planning.  
 

Concerning the attitudes of the different stakeholders towards Energy savings and 

Renewables obligations, almost all municipal councils have included these as one of the 

objectives leading to sustainability improvements in cities and buildings. As shown in 
reference [ix], nowadays there are many instruments developed to address these challenges, 

such as plans for energy use efficiency municipal solar ordinances, plans for CO2 emissions 

reductions or other global instruments like Local Agencies 21. Tax incentives are also 
measures being increasingly implemented in Spanish regions. 

 

Developers and Housing Associations and their subcontractors are also increasingly gaining 
experience in using Renewables. On the one hand, as mentioned already in this report 

(section 1.2), the new Technical Building Code prescribes the obligation to include solar 

thermal systems in all buildings and photovoltaic systems in some types of buildings. On the 

other hand, the existing feed-in-tariffs for PV electricity (see section 1.5) are also intended to 
encourage more PV systems in buildings than previous schemes. It is expected that the next 

Renewable Energy Plan 2011-2020 will further encourage urban integration of PV.   

 
 

4.2. Which networks are available to promote and disseminate 

solar urban planning?  

In this sense, there is still a long way to go. Although the Institute for Diversification and 

Savings of Energy has produced very interesting recommendations, solar urban planning 

networks are still far from being a practical reality in Spain. Again, reference [ix] shows 
interesting experiences like Ecocities (in Toledo, Montecorvo-Logroño, Sarriguren-Navarra, 

Vadespartera-Zaragoza) and new developments in city districts (Alcorcón and Vallecas in 

Madrid, Sevilla). Existing networks like the “Red Española de Ciudades por el Clima” 

(Spanish network of Cities for Climate, with more than 280 local entities, [xlviii]), regional 
networks like the “Xarxa de Ciutats i Pobles cap a la Sostenibilitat” (Cities Network for 

Sustainability, [xlix]) from Catalonia, and the “Federación Española de Municipios y 

Provincias” (Spanish Federation of Municipalities and provinces, with more than 7,200 local 
entities, [l]) are considered relevant stakeholders to promote and disseminate solar urban 

planning in Spain. 



 

 

 20 

 

 

5. References 

 

 

                                                             

[i] Instituto para la Diversificación y Ahorro de Energía, “Plan de Energías Renovables en España 
2005-2010”, August 2005. <http://www.idae.es> 
[ii] Real Decreto 47/2007, de 19 de enero, por el que se aprueba el Procedimiento básico para la 
certificación de eficiencia energética de edificios de nueva construcción. <http://www.boe.es> 
[iii]  Instituto para la Diversificación y Ahorro de Energía, “Condiciones de aceptación de 
Procedimientos alternativos a LIDER y CALENER”, May 2009. 
<http://www.mityc.es/energia/desarrollo/EficienciaEnergetica/CertificacionEnergetica> 
[iv] Instituto para la Diversificación y Ahorro de Energía, “Condiciones de aceptación de 
procedimientos alternativos. Opción simplificada”, May 2009.  
<http://www.mityc.es/energia/desarrollo/EficienciaEnergetica/CertificacionEnergetica> 
[v] Instituto para la Diversificación y Ahorro de Energía, “Opción simplificada. Viviendas. 
Procedimiento”, May 2009. 
<http://www.mityc.es/energia/desarrollo/EficienciaEnergetica/CertificacionEnergetica> 
[vi] Real Decreto 314/2006, de 17 de marzo, por el que se aprueba el Código Técnico de la 
Edificación. See also: Orden VIV/984/2009, de 15 de abril, por la que se modifican determinados 
documentos básicos del Código Técnico de la Edificación aprobados por el Real Decreto 314/2006, 
de 17 de marzo, y el Real Decreto 1371/2007, de 19 de octubre. <http://www.boe.es> 
[vii] “Annex sobre captació solar tèrmica de l'Ordenança General del Medi Ambient Urbà”, Butlletí 
Oficial de la Província de Barcelona nº 181, 30/07/1999. 
[viii] <http://www.barcelonaenergia.cat/cas/actuaciones/ost.htm> 
[ix] Universidad Politécnica de Madrid, “Task 2.2 - Collection and benchmark of existing schemes, 
instruments and experiences on solar urban planning (good practices) on the European and national 
level”. POLIS project.   
[x] Real Decreto 1578/2008, de 26 de septiembre, de retribución de la actividad de producción de 
energía eléctrica mediante tecnología solar fotovoltaica para instalaciones posteriores a la fecha límite 
de mantenimiento de la retribución del Real Decreto 661/2007, de 25 de mayo, para dicha tecnología. 
<http://www.boe.es> 
[xi] Orden ITC/71/2007, de 22 de enero, por la que se modifica el anexo de la Orden de 28 de julio de 
1980, por la que se aprueban las normas e instrucciones técnicas complementarias para la 
homologación de paneles solares. <http://www.boe.es> 
[xii] UNE-EN 12975-1:2001, “Sistemas solares térmicos y componentes—Captadores Solares — 
Parte 1: Requisitos Generales”  
[xiii] UNE-EN 60335-1:1997, “Seguridad de los aparatos electrodomésticos y análogos. Parte 1: 
Requisitos generales”  
[xiv] UNE-EN 60335-2-21:2001, “Seguridad de los aparatos electrodomésticos y análogos. Parte 2:  
Requisitos particulares para los termos eléctricos”  
[xv] UNE-EN 12976-1:2001, “Sistemas solares térmicos y componentes—Sistemas solares 
prefabricados— 
Parte 1: Requisitos Generales”  
[xvi] UNE-EN 12977-1:2002, “Sistemas solares térmicos y componentes—Sistemas solares a 
medida— Parte 1: Requisitos Generales” 
[xvii] Real Decreto 1027/2007, de 20 de julio, por el que se aprueba el Reglamento de Instalaciones 
Térmicas en los Edificios. <http://www.boe.es> 
[xviii] Real Decreto 865/2003, de 4 de julio, por el que se establecen los criterios higiénico-sanitarios 
para 
prevención y control de la legionelosis. <http://www.boe.es> 



 

 

 21 

                                                                                                                                                                                              

[xix] UNE-EN 94 002: 2004, “Instalaciones solares térmicas para producción de agua caliente 
sanitaria: Cálculo de la demanda de energía térmica”.  
[xx] UNE-EN 806-1:2001, “Especificaciones para instalaciones de conducción de agua destinada al 
consumo humano en el interior de edificios. Parte 1: Generalidades”  
[xxi] Real Decreto 842/2002 de 2 de agosto por el que se aprueba el Reglamento electrotécnico para 
baja tensión. <http://www.boe.es> 
[xxii] UNE-EN-ISO 9488:2001 “Energía solar. Vocabulario” 
[xxiii] Instituto para la Diversificación y Ahorro de la Energía, “Instalaciones de Energía Solar Térmica 
– Pliego de condiciones técnicas de instalaciones de Baja Temperatura” (PET-REV - enero 2009), 
2009.  
<http://www.idae.es> 
[xxiv] Asociación de la Industria Solar Térmica, “La guía ASIT de la energía solar térmica”, 2008. 
 <http://www.asit-solar.com> 
[xxv] UNE-EN 61215:2006, “Módulos fotovoltaicos (FV) de silicio cristalino para uso terrestre. 
Cualificación del diseño y homologación”  
[xxvi] UNE-EN 61646:2009, “Módulos fotovoltaicos (FV) de lámina delgada para uso terrestre. 
Cualificación del diseño y homologación”  
[xxvii] UNE-EN 61730-1:2007, “Cualificación de la seguridad de los módulos fotovoltaicos (FV). Parte 
1: Requisitos de construcción”  
[xxviii] UNE-EN 50380:2003, “Informaciones de las hojas de datos y de las placas de características 
para los módulos fotovoltaicos” 
[xxix] EN 50521:2008, “Connectors for photovoltaic systems - Safety requirements and tests 
[xxx] IEC 62446:2008, “Minimum system documentation, commissioning tests and inspection 
requirements” 
[xxxi] Real Decreto 1663/2000, de 29 de septiembre, sobre conexión de instalaciones fotovoltaicas a 
la red de 
baja tensión. <http://www.boe.es> 
[xxxii] Real Decreto 1433/2002 de 27 de diciembre, por el que se establecen los requisitos de medida 
en baja 
tensión de consumidores y centrales de producción en Régimen Especial. <http://www.boe.es> 
[xxxiii]  IEC 62548:2008, “Installation and Safety Requirements for Photovoltaic (PV) Generators” 
[xxxiv] Real Decreto 865/2003, de 4 de julio, por el que se establecen los criterios higiénico-sanitarios 
para 
prevención y control de la legionelosis.  
[xxxv] UNE-EN 94 002: 2004 “Instalaciones solares térmicas para producción de agua caliente 
sanitaria: Cálculo de la demanda de energía térmica”.  
[xxxvi] UNE EN 806-1:2001 “Especificaciones para instalaciones de conducción de agua destinada al 
consumo 
humano en el interior de edificios. Parte 1: Generalidades”  
[xxxvii] UNE EN 1717:2001 “Protección contra la contaminación del agua potable en las instalaciones 
de aguas 
y requisitos generales de los dispositivos para evitar la contaminación por reflujo”.  
[xxxviii] Real Decreto 842/2002 de 2 de agosto por el que se aprueba el Reglamento electrotécnico 
para baja tensión. <http://www.boe.es> 
[xxxix]  IEC/TS 61836:2007, “Solar photovoltaic energy systems - Terms, definitions and symbols” 
[xl] Instituto para la Diversificación y Ahorro de la Energía, “Instalaciones de Energía Solar Térmica – 
Pliego de condiciones técnicas de instalaciones de Baja Temperatura” (PET-REV - enero 2009), 
2009.  
<http://www.idae.es> 
[xli] Ley Orgánica 5/2002, de 19 de junio, de las Cualificaciones y de la Formación Profesional. 
<http://www.boe.es> 
[xlii] Real Decreto 1967/2008, de 28 de noviembre, por el que se establecen cuatro certificados de 
profesionalidad de la familia profesional de energía y agua que se incluyen en el Repertorio Nacional 
de certificados de profesionalidad. <http://www.boe.es> 
[xliii] Real Decreto 1228/2006, de 27 de octubre, por el que se complementa el Catálogo nacional de 



 

 

 22 

                                                                                                                                                                                              

cualificaciones profesionales, mediante el establecimiento de determinadas cualificaciones 
profesionales, así como sus correspondientes módulos formativos que se incorporan al Catálogo 
modular de formación profesional. <http://www.boe.es> 
[xliv] Real Decreto 1114/2007, de 24 de agosto, por el que se complementa el Catálogo Nacional de 
Cualificaciones Profesionales, mediante el establecimiento de cuatro cualificaciones profesionales 
correspondientes a la familia profesional energía y agua. <http://www.boe.es> 
[xlv] Asociación de la Industria Fotovoltaica, “Hacia una consolidación de la energía solar fotovoltaica 
en España”, 2009.  <http://www.asif.org>  
[xlvi] Ministerio de Industria, Comercio y Turismo, “Libro de la energía en España 2008”, 2009. 
<http://www.mityc.es> 
[xlvii] Cueli A.B., Alonso M.C., Chenlo F., “Potencial fotovoltaico en edificios de viviendas por 
Comunidades Autónomas”, ERA SOLAR, num.114, mayo-junio 2003. 
[xlviii] <http://www.redciudadesclima.es>  
[xlix] <http://www.diba.es/xarxasost/cat>  
[l] <http://www.femp.es>  


