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Abstract:  

The main reasons of energy efficiency are based on environmental, social and economic criteria.  

Firstly, according to Kyoto, Spain is acting like the defaulter member, besides disbursing 810 million 

euros for additional emissions. Regarding social issues, renovation is a major employer in the 

construction market and a tool to keep in mind to fight against "energy poverty". With regard to 

economic aspects, renovation policies based on incentives carry a pay-back to the public 

administration witch is proportional to the degree of insulation required in the building standards. 

Meanwhile, energy efficiency is useful for balancing the trade balances. 

 

The main techniques of renovation and insulation of facades consist of ETICS, internal insulation and 

cavity wall injection of insulating material into the air chamber of double-leaf facades, techniques in 

which the EPS is a reliable, inexpensive and high performance alternative. 

 

ETICS, insulation, EPS, energy  

 

Introduction:  

 

The Spanish construction market has involved in recent decades the production of new 

housing, expanding cities with large urban plans. This has led to an imbalance between these 

activities and those oriented towards existing urban fabric, i.e. the renewal or upgrading of 

existing building stock. Such has been the imbalance that there are 700.000 unsold new and 

empty dwellings in Spain. At the same time, Spain currently has enough developable land to 

accommodate new urban growth for the next forty- five years. This situation is exacerbated 

when considering that much of these soils are located in environments where it is not 

expected to have any increase of the demand in the coming years. It is therefore unlikely that 

the real estate market can contribute to the growth of the Spanish economy and employment if 

this tradition of transformation of virgin soil to developable housing stops and instead of that, 

renovation is encouraged in order to improve the energy efficiency of existing housing. 

 

Two facts must be considered: on one hand Spain is at the bottom of Europe in terms of 

energy efficiency and on the other hand, renovation is the only alternative to expect some 

growth within the construction sector. Therefore, it is necessary and urgent to promote the 

renovation of existing buildings in regards to energy efficiency upgrading. 
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Despite the current situation, it is encouraging to see the steps that are being made at the 

political level in order to allow the conversion and recovery of the construction sector by 

promoting the renovation, promoting the quality and sustainability. The development and 

adoption of the Urban Regeneration and Renewal Act constitutes a clear indication of the 

government's purposes and will allow an approach of the Spanish standards to the European 

framework with regard to the objectives of energy efficiency. An important aspect in this law 

is that the Certification of Energy Performance of Buildings will not only include the energy 

rating of the buildings, but also recommendations for improvements to be made, taking into 

account criteria of cost/benefit and classified according to technical, economic and functional 

viability and their impact in terms of energy consumption. Besides, the recently created 

Energy Efficiency National Fund will introduce a considerable budget for boosting the energy 

efficiency solutions in the construction market because 42% of it will be dedicated to increase 

the quality and performance standards of the dwellings. This fund will consist in 370 million 

euros p.a. and it is estimated that the associated final investment will be 2.450 million euros 

p.a.a.  

 

 

Motivations to promote renovation and upgrading of energy efficiency 

 

The main reasons of energy savings are based on environmental, social and economic criteria. 

 

With regard to environmental issues, the European Union committed to reduce its overall 

emissions during the period 2008-2012 by an 8 % compared to 1990. Nevertheless, each 

country was granted a distinct margin in various economic and environmental variables. 

According to the Kyoto treaty, Spain was pledged to increase emissions up to 15% compared 

to 1990 in the period 2008-2012 and because of the repeated fails, Spain has become the 

member least likely to fulfill the agreement, and was forced to disburse 810 million euros for 

additional allowances. To reduce these emissions is essential to establish policies to support 

the renovation of the existing building, with particular emphasis on actions in poor quality 

housing - those built during the decades of the 50s, 60s and 70s - and improving energy 

efficiency of the overall housing stock. 

 

 

 

 

 

 

 

 

 

Image 1: Trends of the construction market 
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Regarding the social aspects, energy renovation is a major employer, fact that contributes to 

improve social cohesion. Moreover, because of the falling rates of income and rising energy 

prices, the homes where they suffer "energy poverty" are increasing; households that do not 

maintain the minimum temperature of 18ºC. Currently it is estimated that there are 2,5 million 

households with “energy poverty” in Spain. 

 

Regarding economic aspects, policies that have taken place in various countries of the 

European Union and their results must be considered. In 2011 Germany, with an investment 

of 1.000 million euros and a thermal transmittance of 0,24 W/m
2
K required on facades, 

18.600 million euros of business were generated, 250.000 jobs were created and pay-back to 

the administration entailed 4.300 million euros. In the UK, 1.300 million euros were invested 

with a thermal transmittance of 0,35 W/m
2
K and the pay-back obtained was 4.250 million 

euros. Therefore, public support for renovation has a pay-back to the public institutions and 

it’s directly related to the level of requirement established by code. The Spanish Technical 

Building Code has recently experienced an improvement towards European standards: until 

last year thermal transmittance required on facades was 0,57 to 0,94 W/m
2
K and from now on 

it will range from 0,25 to 0,94 W/m
2
K. One thing to point out is that the transmittances in the 

new code are indicative, not mandatory, which may lead to designs which finally do not meet 

the ultimate goal of reducing energy demand in a certain amount. 

 

Anyway, the German case is instructive and can serve as an example for the current situation 

in Spain. In the 90s, Germany was undergoing through a crisis of the construction market. 

Therefore, new regulations were established towards improving the energy efficiency of the 

housing stock. These regulations were checked and improved repeatedly, ending up with the 

energy standard Passivhaus (Passive House), which will be mandatory in Europe in 2020. The 

Passive House consumes less than 15 kWh/m
2
y, an 85% less than usual. 

 

In the case of Spain, we must take into account that there is a wide gap between the existing 

dwellings and current regulations. More than 58% of the dwellings were built before 1980, 

year in which first regulation was introduced with some minimum criteria of insulation. This 

means that 25 million dwellings do not have any insulation at all. Moreover, numerous 

"mature" tourist destinations suffer a systemic wear which has a lot to do with the physical 

deterioration of endowments for which the application of renovation strategies would serve to 

promote and revitalize the tourism, a key market in Spain. At the same time, the European 

Union has set a number of targets in the Package 20-20-20 Energy and Climate Change, 

which provides for the 27 members mandatory targets: 20% reduction in emissions of 

greenhouse gases, 20% increase of renewables and 20% improvement in energy efficiency. 

These European targets are translated into national targets to be implemented in renovation 

strategies to reduce energy consumption, promote renewable energy and consequently reduce 

emissions which increase the greenhouse effect. As mentioned above, Spain has had a 

construction sector focused primarily on new developments, rather than renovation. For 

instance, in 2009 the percentage of renovation within the total construction market was 

around 28%, far below the European average which is around 41%. Encouraging extensive 

renovations to reduce energy consumption in buildings by significant percentages relative to 

levels prior to the renewal would generate employment opportunities in the construction 

market, particularly affected by unemployment, it would lead Spain to a path of growth, it 

would improve the trade balances, it would contribute to environmental sustainability, it 

would improve the social cohesion and the quality of life for users of housing. 
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Image 2: Principles of Passive 

House design 

Image 3: ETICS on window 

Materials and design: 
 

Materials and solutions for improving energy efficiency exist and are usually used in 

countries of the European Union; it is only necessary to implement conventional European 

building designs in Spain and promote the renewal of the housing with the ultimate aim of 

reducing energy dependency and create jobs. 

 

Before entering to the main isolation techniques implemented for improving the thermal 

performancy of existing buildings, it is convenient to focus on so-called passive houses, 

which today represent buildings with better thermal performance. The first passive house was 

designed by Dr. Wolfgang Feist in 1988 in his doctorate, in which the basis of a building 

without conventional heating was sat. In 1991 the first Passive House in Darmstadt was built. 

The Passive House is defined as one in which the heating demand of less than or equal to 15 

kWh/m
2
a and will be mandatory from 2020 throughout Europe. To achieve these proposals, 

the Passive House is based on five points: 

 

• Outstanding insulation  

• Windows with high performances 

• Mechanical ventilation with heat recovery  

• Air tightness 

• Elimination of thermal bridges 

 
Brunckviertel neighborhood in Ludwigshafen, Germany, 

composes an example of Passive House design, where 46 

houses were built with a consumption of 10 kWh/m
2
y. The 

general features of these constructions were: 

 

• 60 cm of Neopor
®

 on the roof 

• 30 cm of Neopor
®

 on the façade 

• 25 cm of Neopor
®

 at the ground floor slab 

• Mechanical ventilation with 85% of heat 

recovery 

• Triple glazing 

 

A critical point when undertaking a Passive House 

design is the windows. To avoid thermal bridges is 

desirable to dock the window from the outside of the 

façade before applying the insulating material. Then, the 

insulating material must cover the window frame so as to 

act at least possible thermal bridge. 
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Image 4: Brunckviertel Project 

On the other hand, when renovating, despite sharing designs of the Passive House, is difficult 

to reach the same consumption since the Passive House is designed as a construction project 

in which many elements are involved beyond the insulation, for instance the orientation of the 

openings, ventilation, floor heating systems with solar panels, etc. However, through 

renovation projects significant improvements in comfort and reduction of energy consumption 

are obtained. An example of what constitutes the comprehensive renovation project is 

Hohenzollernhöfe neighbourhood in Ludwigshafen which took place in 2010. This project 

involved performing an ETICS with Neopor
®

 and a reorganization of the apartments. Energy 

consumption was reduced from 180 to 45 kWh/m
2
y per apartment. 

 

Sometimes ETICS is not possible due to aesthetic or architectural heritage issues. In these 

cases there are two types of alternatives: either interior insulation with gypsum boards glued 

to Neopor
®

 or Neopor
®

 injected in the cavity wall. These techniques tend to be cheaper, 

although numerous thermal bridges are normally left untreated. Nevertheless, they are very 

competitive techniques since they have a really good pay-back.  

 

As an example of interior renovation is the Brunckviertel project in Ludwigshafen in which 

Neopor
®

 glued to gypsum boards were installed in the interior side of the façade and the 

upper and lower floors. 

 

 

 

 

 

 

 

 

Pladur
®

, the gypsum board manufacturer leader in Spain, is also offering insulation 

composites for interior insulation made with Neopor
®

. The system is called Pladur
®

Therm 

and it enables a high performance insulation which can be made by the householder.  

 

 

Finally, regarding the injection in the cavity wall, this is a widespread technique in the UK 

and has a special potential in Spain due to construction designs involved for decades, thanks 

to which a large number of buildings have cavity in the facade. The obtained results amply 

justify the investment since it is a technique of very fast installing process, low budget 

compared to other alternatives, remarkable thermal performance, resulting in a very short pay-

back. The reduction of the thermal transmittance of the façade depends on the thickness of 

existing cavity. So, the greater is the thickness, more improvement is obtained. This technique 

is only for façades, where, by the way, 35% of heat loss of the house is produced. The mean 

thickness of cavities in façades is between 8 and 12 cm. This system is applied in four steps: 

inspection of the cavity with endoscopic camera, closing of the shutters boxes, Neopor
®

 

injection and sealing of the perforations. 
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Image 5: César August – Tarragona project 

Image 6: Energy consumption in different dwellings standards  

Despite the simplicity of the system, it is necessary to have the right equipment to inject with 

the right pressure and with the correct dose of the binder required. In this sense, ThermaBead 

has a network of certified applicators all working under the same approval. Finally, this 

technique allows treating a single apartment, it is not necessary to treat the entire building if 

the homeowners do not reach an agreement for the renovation of the whole building. 

 

A remarkable project with this system is located in Tarragona, where the Cesar August school 

was renovated, with cavities thicknesses of 6 cm and resulting heating savings of 35%. 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

After several decades of actions renovating neighbourhoods and construction of new 

buildings with the highest energy efficiency standards, the development of the projects have 

followed an evolution in the way of greater performance. In first place were 

constructed/renovated houses with the 7l standard which consumption were 7 l/m
2
y (70 

kWh/m
2
y) until achieving in the recent years the standard 1l house (10KWh/m

2
y). Various 

parameters for the performance of the various types of houses are included in the following 

table. 

 

 

 

 

 

 

 

 

 

 

 

Some dwellings with better energy efficiency have a higher value in the real-estate market 

and therefore their prices when selling or renting them are significantly higher. Also the 

occupancy rate of energy-efficient homes is higher than homes without renovation. 
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Conclusions: 
 

As already commented, to improve energy efficiency of the dwellings it is essential to reduce 

the thermal transmittance of the façades. Either ETICS, interior insulation or cavity wall 

injection (when façades are built with a double leaf are reliable techniques and can be made 

with Neopor
®

, EPS with especially low thermal conductivity. In the case of Spain, the 

injection technique has great potential because of its competitiveness and due to construction 

designs considered for decades. 

 

Meanwhile, the renovation for energy efficiency improvement in Spain is not comparable to 

the rest of Europe. However, the renovation represents nowadays the most plausible tool to 

refloat the construction industry. Also, incentivation from the government will have a clear 

pay-back and will contribute to social cohesion, will encourage employment and will reduce 

greenhouse gases emissions. Therefore, the Rehabilitation Act, Urban Regeneration and 

Renewal and the Energy Efficiency National Found – thanks to which 370 million euros will 

be invested for reducing the CO2 emissions and great part of the budget will be driven to the 

construction sector- are really welcome and a positive impact in the renovation market is 

expected in the near future. 

 

 


