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Executive summary 

One of the great challenges in the first half of the 21st century in the building sector is the 
decarbonization of an aging building stock 

The decarbonization of the building stock involves two mutually synergistic paths: (1) the ”energy 
efficiency first” principle; and (2) the use of decarbonized energy sources, mainly renewable sources. 
In this sense, it is difficult to separate the objectives of improving energy efficiency and achieving zero 
net greenhouse gas emissions. 

This decarbonization process must be carried out in the context of an aging building stock that will 
remain in use beyond 2050. Therefore, although the current legislation requires that new buildings 
to be constructed from now on be nearly zero-energy buildings and meet strict sustainability 
requirements, the main challenge lies in the decarbonization of older buildings. 

This will be achieved mainly through the energy renovation of buildings by means of energy efficiency 
and saving measures and changes in the energy vector for heat production (heating, domestic hot 
water - or DHW - and/or cooking).  

Despite past efforts, the energy renovation of buildings has progressed at a very slow pace in 
Europe 

In the period before the coronavirus pandemic, for example, in the European Union only 0.2% of 
residential buildings and 0.3% of non-residential buildings were  “deeply renovated”. This situation is 
similar to that in Spain and the Basque Country. 

Among the many causes that explain this situation, the following stand out: 

• The long payback periods (over ten years) for investments with a lower level of return than 
other alternatives and subject to the evolution of energy prices, which depend on 
international, geostrategic, economic, regulatory factors, etc. 

• The difficulty in reaching agreements and accessing financing in building communities, where 
most of the population lives. The communities, being a legal figure that is not granted access 
to conventional financing channels, resort mainly to extraordinary community fees, which 
generates rejection by the neighbors. 

• The limited maturity and relatively small number of players in the energy efficiency market. 
This market shows an upward growth trend, with new technical, administrative and financial 
products increasingly adapted to the diversity of customers. New entrants, such as energy 
service companies (ESCOs), have yet to consolidate and be recognized by society. 

• The technological development of equipment, particularly heating solutions, which must 
replace long-lasting assets (with more than twenty years of useful life) and which generally 
requires a significant initial investment and some adaptation of the users and/or systems 
where it is implemented. 

• The low interest of citizens, more interested in reforms to solve accessibility problems, whose 
impact on quality of life is more visible than that of energy rehabilitation, which is manifested 
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in terms of thermal comfort, less noise, better health, greater functionality, etc. Although the 
situation being experienced in the energy markets since mid-2021 and the subsequent high 
energy prices should help to boost home renovation services. 

• The regulatory focus on new buildings with limited impact of new regulations on older 
buildings (e.g., concerning the extension of energy efficiency certificates to certain buildings, 
appliances and boilers or the replacement of the most polluting equipment). It is expected, 
however, that stricter requirements regarding greenhouse gas emissions and price signals 
linked to these emissions will be introduced. 

• Unemployment and the poor socioeconomic situation since 2008 in Spain and, to a lesser 
extent, in the Basque Country. This, together with the fact that the buildings in the worst 
conditions are occupied by families generally in more vulnerable economic situations, means 
that a large number of homeowners are unable to afford comprehensive refurbishment 
works or access conventional lines of financing. 

Accelerating the decarbonization process in the building sector will require the deployment of 
comprehensive strategies to address the major challenges facing the sector 

These challenges include the following: 

• The environmental challenge. Reducing the environmental impact of the building sector 
involves: (a) establishing strict standards for new construction; (b) encouraging the energy 
rehabilitation of existing buildings in areas such as lighting, air conditioning, automation and 
control of energy use, maintenance of installations, renovation of building envelopes or the 
installation of new DHW systems, with zero or low greenhouse gas emissions; (c) favoring the 
replacement of equipment (e.g., household appliances, etc.) with more efficient ones. 

• The economic-financial challenge. The high cost of investments in energy efficiency and 
renewable energy is a major barrier to progress in the decarbonization of the sector, even if 
they are profitable throughout their life cycle. Investors (households, companies) demand 
short payback periods. Added to this is the challenge of financing these investments, which 
must be borne mainly by households, many of which have limited resources. 

• The regulatory and market challenge. In the absence of clear regulatory, economic and market 
signals about the value of energy savings (e.g., CO2 prices, retrofit obligations, building 
passports, economic or fiscal incentives, etc.), it is difficult to develop a market for energy 
efficiency services that fosters the necessary investments. Supply will have to be driven by the 
development of new capacities and the development and adoption of innovative assessment 
tools (e.g., digital simulation and modeling tools, etc.). The development of schemes to hedge 
market risks and credit risks will enable growth in the energy efficiency market. 

• The technological challenge. The most promising clean technologies (in terms of energy 
efficiency, such as heat pumps) are still uncompetitive and still have to go through part of the 
technological learning curve. Other more innovative clean technologies, for example, those 
based on green hydrogen, must not only travel an uncertain technological path, but also 
overcome various regulatory and infrastructure deployment barriers. 

• The social challenge. Strategies to promote energy efficiency and renewable energy in the 
residential and commercial sectors must take into account cultural factors (related to 
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attitudes towards energy transition and climate change, for example), the structure of home 
ownership (type of housing, generally in buildings with multiple owners, in Spain and the 
Basque Country), rental legislation, the existence of an economically vulnerable population 
and of energy poverty issues, etc. The demand for energy efficiency investments can be 
stimulated through the dissemination of information and regulatory or normative changes 
that establish obligations or by promoting the role of intermediaries such as property 
managers. 

The heat pump is the technology that is likely to have the most significant impact on the pace of 
decarbonization of buildings in the coming years  

This highly energy-efficient electric technology can be used in its different forms (mainly air-water 
equipment) to decarbonize the heat demand for air conditioning and DHW in buildings while 
maintaining current comfort standards.  

Despite this, it remains unknown to the general public and its implementation is still hampered by 
economic factors (high investment costs or insufficient consumption to justify the viability of the 
investment), technical factors (its ability to replace a conventional boiler, for example, sometimes 
requires adaptations due to the architectural features of homes and buildings that increase the cost 
or is restricted to specific locations in buildings) or regulatory factors (e.g., the approval of the 
community of neighbors may be required for the use of air-water heating systems or to install units 
in interior courtyards, or outdoor units may even be prohibited).  

In any case, this type of technology is being rapidly deployed in other European countries (e.g., United 
Kingdom or Germany) and has become a technological bet to decarbonize the building sector due to 
its high efficiency, its capacity to supply the heat demand for heating and DHW, its potential to 
gradually replace natural gas boilers without necessarily having to change conventional heating 
systems and its capacity to be the basis for community heating and DHW systems (with some 
infrastructure adaptations). 

Other renewable energy sources have differentiated uses: thus, biomass appears mainly as an 
alternative for heating, while solar thermal energy is mainly used to supply DHW. In the future, the 
use of biogas or hydrogen could be considered for specific cases, depending on the availability of 
supply infrastructure or the price of energy. 

The main drivers of the transformation of buildings into energy hubs will be renewable energy (e.g., 
solar photovoltaic), the massive deployment of heat pumps, and the increasing penetration of 
electric mobility 

Buildings will become hubs where different energy systems (electricity, heat and transport) converge 
and interrelate through complex configurations of assets (distributed renewable generation - mainly 
photovoltaic energy - energy storage, new energy consumption and control devices), bi-directional 
energy flows and innovative energy management services.  

In particular, buildings show great potential to bring flexibility to the power system by actively 
managing energy demand through new flexible and controllable devices, storage in their electrical 
and thermal systems or in the batteries of electric vehicles. This flexibility will facilitate the massive 
integration of small-scale renewables and the improvement of security of supply, which will boost 
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the decarbonization process and the quality of energy and thermal supply in the buildings 
themselves. 

This evolution of buildings will lead to more technically complex management systems, with 
increasing automation and integration into larger geographical environments (e.g. smart cities). 

The optimization of new residential energy systems will have to go hand in hand with the entry into 
the market of new players, such as energy aggregators, new forms of consumption (e.g., self-
consumption), innovative services by energy service companies or new forms of organization of 
energy activities, such as energy communities. 

It will also require the incorporation of innovative technologies and techniques (mainly digital and 
communications) in the construction, maintenance, operation and integrated management of 
complex energy systems that promote process automation, connectivity between alternative energy 
systems within cities and population centers (building, transportation, communications, etc.), data 
exchange, the integration of different energy sources and the simultaneous participation of a wide 
range of energy players (prosumers, aggregators, marketers, distributors, energy service providers, 
etc.). 

A decisive impulse to the building energy refurbishment market will generate environmental, 
economic and social opportunities for the Basque Country 

On the environmental level: 

• It will contribute to respond to the challenge of decarbonization of a sector characterized by 
aged buildings, but with a long residual useful life. 

• It will help to push the penetration of distributed renewable energies (photovoltaic, green 
hydrogen, where feasible, etc.) and other distributed energy resources. 

• It will enable the release of clean energy resources (through increased energy efficiency). 

• It will help to facilitate the development of circular economy practices (e.g., reuse of waste 
materials, use of recycled materials for insulation, etc.). 

• It will boost the electrification of the economy and the integration of different energy solutions 
and vectors with expected growth in the Basque Country, such as hydrogen. 

On the economic level: 

• It will foster economic activity the construction sector -with great capacity to generate 
employment in the short term-, by focusing activities on the rehabilitation of existing 
buildings. 

• The construction sector will act as a driving force to boost many other activities and value 
chains in other industrial and service sectors (materials, housing equipment, specialized 
services, digital equipment and services, heating and DHW equipment, energy networks, etc.). 

• It will free up economic resources through lower energy costs. 
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• It will offer an opportunity to monetize innovation activities in products and services (digital 
solutions, eco-design of equipment, etc.), new forms of mobility (e.g., electric) and solutions 
for the development of smart cities. 

On the social level: 

• Housing retrofitting will serve as a tool to strengthen the support and protection of the most 
vulnerable consumers and those at risk of exclusion or energy poverty. 

• It will improve the quality of life and health of the population. 

In summary, the energy rehabilitation of the existing housing stock and the integration of renewable 
energies in the building sector represents a great economic, industrial and environmental 
opportunity for the Basque Country, with positive social implications for citizens. Capturing the full 
economic and social value embedded in it can be achieved by means of measures that promote the 
development of the energy efficiency market by acting simultaneously on supply and demand, 
favoring the financing of investments, developing regulations and standards that provide incentives 
for actions to improve energy efficiency and by promoting innovation, taking advantage of the 
resources and knowledge accumulated in other related value chains. 
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