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1. Executive summary

The Real Estate sector: a key driver of energy transition

-- The real estate sector is one of the main emitters of greenhouse gases and
one of the largest consumers of materials and energy on a global scale. In
2025, it was responsible for around 37% of global carbon dioxide emissions
and 50% of global material extraction, with residential buildings accounting
for around 70% of the sector's energy demand.

. Growing energy certification activity

-- 39.1% of the Spanish residential stock has an associated energy certificate.
The provinces with the highest coverage are Madrid (69.0%), Navarra (58.0%),
Barcelona (55.3%), and Malaga (51.8%).

-- Energy certification activity is heavily concentrated in urban centres. 51.6% of
multi-family homes have an associated energy certificate, compared to just
17.5% of single-family homes.

lll.  Significant impact of regulation and public aid

- Since 2013, the issuance of energy certificates has followed an upward trend,
with two marked boosts in 2016 and 2021. These milestones are linked to the
structural deployment of the National Energy Efficiency Fund and the Next
Generation Funds, respectively, set within an increasingly strict and ambitious
regulatory context.

- In 2025, a historical record was reached, with more than 1.3 million certificates
issued. The notable increase in energy retrofits since 2015 confirms the critical

importance of public aid in driving energy efficiency improvements across the
housing stock.

IV. A currently inefficient residential stock

- We estimate that 94.2% of the residential stock is energy inefficient, showing
a high concentration in the “E” rating. This situation is a direct consequence of
the age of the building stock, which was constructed under older regulatory
standards exempt from energy efficiency requirements. New construction

housing, which is subject to strict modern efficiency standards, represents
barely 4% of the total.

Accumin Intelligence accumin.com/intelligence 4
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1. Executive summary

V.  Renovation, the key to decarbonization

-- Homes are long-term assets, with an estimated useful life of between 50 and
100 years. Given the marginal weight of new construction, renovating the
existing stock is the most effective pathway to achieving climate objectives.

-- Energy renovations demonstrate a significant impact on energy consumption:
they achieve consumption reductions of between 25% and 75% in most single-
family homes, and improvements of between 10% and 50% in multi-family
homes.

VI. The challenge of the 2030 targets

-- Spain faces a challenge of considerable scale. Among its decarbonization
targets is a mandatory 26,394 GWh reduction in final energy consumption
within the residential sector by 2030. This target implies retrofitting the
thermal envelope of 1.2 million homes and replacing more than 3.5 million
heating and domestic hot water systems before 2030.

-~ If the volume of energy renovations undertaken during the 2020-2025 period
is merely maintained, the residential stock will remain mostly inefficient in
terms of consumption by 2030. We estimate that it would be necessary to
multiply this volume by five over the next 5 years to approach an intermediate
efficiency scenario, and by ten to reach a mostly efficient scenario.

VI. Conclusion

-~ Ambitious regulations regarding energy efficiency, along with the public funds
structured to support their implementation, are successfully driving the
renovation of the Spanish residential stock. Even so, the energy transition
requires a substantial acceleration of the renovation pace, supported not only
by ambitious regulatory frameworks but also by the identification and
prioritization of the highest-impact measures, backed by sustained and
effective public funding.

Accumin Intelligence accumin.com/intelligence 5)
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2. Importance of energy efficiency in the
Real Estate sector

The Real Estate sector is one of the
key pillars for a country's well-being,
wealth, and economic growth. Its
activity and infrastructure seek to
provide coverage for basic needs and
contribute to the modernization and
equipping of cities, while also providing
employment and investment
opportunities, with all the resulting
improvements in quality of life that
this entails.

However, this sector is also one of the
primary emitters of greenhouse gases
and one of the largest consumers of
materials and energy globally.
According to the latest UN report’, in
2025 the sector was responsible for
approximately 37% of global carbon
dioxide emissions and close to 50% of
global material extraction.

Approximately Nearly

37 * 50 *

GLOBAL CO, GLOBAL MATERIAL
EMISSIONS EXTRACTION

It is the sector with the highest impact
in both categories. Residential
buildings account for 77% of the total
built area and around 70% of the
sector's energy demand.

In Spain, it is estimated that buildings
are responsible for 40% of final energy
consumption and 35% of greenhouse
gas emissions, according to data from
the Ministry of Housing and Urban
Agenda2. This positions the Real Estate
sector—and specifically housing—as a
critical vector for the transition toward
a low-carbon economy.

In Spain In Spain

40 * 35 *

GREENHOUSE
GAS EMISSIONS

FINAL ENERGY
CONSUMPTION

1“Global Status Report for Buildings and Construction 2025-2026", UNEP (May 2026),
https://www.unep.org/resources/report/global-status-report-buildings-and-construction-2025-2026

2 National Building Renovation Plan, Ministry of Housing and Urban Agenda (December 2025),
https://cdn.mivau.gob.es/portal-web-mivau/arquitectura/arce2050/documentos/PNR%20FINAL%2023-12.pdf

Accumin Intelligence
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3. Energy certification activity

3.1 Location of energy certification activity

Accumin Intelligence

This report was prepared based on
data from energy performance
certificates registered across the
autonomous communities and reported
to the Ministry for the Ecological
Transition and the Demographic
Challenge (MITERD). Registered energy
certificates currently cover 39.1% of
the Spanish residential stock. Certified
homes show a higher concentration in
employment hubs, coastal regions, and
the Balearic Islands.

The provinces that have certified the
largest percentage of their residential
stock are Madrid (69.0%), Navarra
(58.0%), Barcelona (55.3%), Malaga
(51.8%), Girona (47.6%), Tarragona
(47.6%), Asturias (46.7%), Cantabria
(46.3%), La Rioja (43.5%), Lleida (40.6%)
and the Balearic Islands (40.1%), with
more than 40% of their residential
stock certified.

Similarly, the majority of homes
holding an energy certificate
correspond to the multi-family
typology, indicating that energy

certification activity is mainly
associated with urban centres.

While 51.6% of multi-family homes
have an associated energy certificate,
only 17.5% of single-family homes do.
The provinces with the highest
percentage of certified multi-family
homes (ranging from above 50% up to
75% of their stock in this typology) are
Madrid, Navarra, Malaga, Asturias,
Cantabria, Tarragona, Barcelona,
Granada, Girona, Almeria, Lleida, La
Rioja, Pontevedra, Cadiz, La Corufia,
Balears, and Seville.

On the other hand, the provinces with
the highest percentage of certified
single-family homes (ranging from
above 30% up to 37%) are Barcelona,
Girona, Madrid, and Alicante.

Ultimately, energy certification activity
is significantly more intense in areas
with higher urban density, where
economic activity and population are
concentrated, and consequently,
housing transactions and sales are
more frequent.

Percentage of certified properties by municipality

Multi-family

Single-family Global

Source: MITERD, Accumin Intelligence
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3. Energy certification activity

3.2 Evolution of the volume of energy certificates issued

Since 2013, the issuance of energy During the 2016-2020 period, 4.7
certificates has followed an upward million certificates were issued,
trend, experiencing only moderate whereas in the 2021-2025 period, the
declines between 2018 and 2020. Two volume exceeded 6.3 million. This
distinct surges in certification are demonstrates that the issuance of
visible: the first in 2016 and the second energy certificates has intensified

in 2021. In both instances, a new significantly since 2021. In 2025, the
baseline level of certification was highest level of the historical series
reached and successfully sustained in was achieved, with more than 1.3
subsequent years. million energy certificates issued,

representing an annual growth of 3.0%.

Number of issued energy certificates associated with housing

1600000 140%
1400000 120%
1200000 100%
%
1000000 80%
60%

800000
40%

600000
20%
200000 -20%

0 -40%
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

= Annual Change = Total number of energy certificates issued

Source: MITERD, Accumin Intelligence
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3. Energy certification activity

3.2 Evolution of the volume of energy certificates issued

l. Impact of the Real Estate new buildings, as well as any second-
cycle in an ambitious regulatory hand properties being sold or rented,
context to hold a valid and registered energy

efficiency certificate from the moment

A portion of the increase in energy the property is first advertised.

certification activity in recent years
can be attributed to the upward phase
of the Real Estate cycle. The rise in
residential sales and rentals, as well as
(more moderately and recently)
construction, is driving energy
certifications within a regulatory
framework that legally mandates all

Since 2010, when the EPBD Directive
updated Directive 2002/91/EC regarding
the energy performance of buildings,
Europe has steadily introduced tighter
and more ambitious regulations in this
area.

Recent evolution of European regulations on energy efficiency?

2010 2018 2021

2010/31/EU Amendments COM (2021)
Energy Performance of Clean energy for all European Green Deal
Building Directive (EPBD) Europeans package
[ J [ J [ J [ J [ J [ J
Energy Efficiency Directive Renovation Wave EPBD Recast
European Renovation Wave Establishes "zero-emission"
Strategy as the standard for

buildings by 2050

3 For further details, see “Energy performance and residential property value in Spain,” Arias, Filippini,
Merchan, Paramio, Vergara (2025).

Accumin Intelligence accumin.com/intelligence 9
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3. Energy certification activity

3.2 Evolution of the volume of energy certificates issued

Il. Impact of public aid for the
renovation of the existing
residential stock

Despite the Real Estate cycle, the
element that has had the most
profound impact on boosting energy
certifications is public funding
designed to improve the efficiency of
the residential stock. The growth
waves in the issuance of energy
certificates over the last decade are
directly related to the rollout of public
subsidies supporting the
implementation of new European
Union energy efficiency standards.

In Spain, the National Energy Efficiency
Fund (FNEE) was established in 2014,
beginning formal operations in 2015. Its
impact was felt most intensely in 2016,
financing national

initiatives with both domestic and

European resources. Later, in 2021, the
first European disbursement of the
Next Generation Funds arrived in Spain.
Both milestones explain the sudden
spikes observed in certification
activity.

Consequently, energy retrofits have
taken on a constant and growing
relevance since 2015. In 2025, the
highest volume of renovation-related
certificates to date was recorded,
representing 45% of the total energy
certificates issued that year (compared
to a modest average of 19% in the
2016-2019 period, and a barely
perceptible percentage in 2015 and
prior years). This underscores the vital
importance of public aid to drive
energy efficiency improvements across
the existing residential stock, which
stands as the most effective method
for reaching macro decarbonization
goals.

Evolution of energy certification activity by energy renovations

1.600.000
1.400.000
1.200.000

1.000.000
800.000
600.000
400.000
200.000 i ' I
- - - - = m | | | | | | |

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

m Total number of energy certificates issued

B Number of housing transactions

Number of energy retrofit certificates (estimated)

® Number of housing completions

Source: MITERD, MIVAU, Accumin Intelligence
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4. Energy profile of the Spanish residential stock
4.1 The energy rating system

The energy rating system is an official
mechanism that classifies the
efficiency of properties based on their
annual energy consumption and carbon
dioxide emissions. In the case of
residential properties, the system
evaluates structural factors such as
thermal insulation, orientation, lighting,
HVAC (heating, ventilation, and air
conditioning) systems, and domestic
hot water production.

Energy efficiency is graded using both
a numerical value and a letter:

-- The numerical value is expressed in
two ways: (1) in terms of emissions,
measured in kilograms of CO2 per
square meter emitted by the
property annually, and (2) in terms
of non-renewable primary energy
consumption, measured in kilowatt-
hours per square meter consumed
annually.

-~ The letter scale runs from A to G.
The letters A, B, and C correspond
to high-efficiency ratings, resulting
in lower energy bills and a smaller
carbon footprint. Conversely, the
letters D, E, F, and G indicate lower
ratings associated with higher
consumption and emissions.

The relationship between the
numerical value and its assigned letter
depends on a specific scale determined
by the climate zone, building typology
(single-family vs. multi-family),
property use (residential vs. non-
residential), and building age. When
dealing with the renovation of existing
buildings, the exact scope of the
intervention is also factored in.

In cases where the non-renewable
primary energy consumption letter
differs from the CO2 emissions letter,
the building's overall rating defaults to
the emissions metric (the carbon
dioxide released into the atmosphere
as a consequence of energy use).

For the purposes of this report, the
focus is placed explicitly on the ratings
associated with the energy
consumption of the residential stock.

Accumin Intelligence
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4. Energy profile of the Spanish residential stock
4.2 Energy efficiency of the building stock

Nearly 95% of the residential stock is
energy inefficient, showing a heavy
concentration in the E rating, which
reflects high energy consumption.

The distribution of registered energy
certificates across the autonomous
communities shows a predominantly
inefficient stock, with 92.5% of homes
obtaining a rating between D and G.
Our statistical model estimates that
this overall energy inefficiency would
rise to 94.2% if it included homes that
currently lack an associated energy
certificate.

There is a severe concentration of
ratings in the letter E, which accounts
for 54% of the visible sample (and rises
to an estimated 67% when modelling
the entirety of the residential stock).

Our model thus predicts a larger
proportion of less-efficient ratings
than what is currently observed on
paper. This is entirely consistent with
the portion of the residential stock
that has not yet been reported to the
administration, which consists mostly
of single-family homes in sparsely
populated areas with low Real Estate
market activity.

Distribution of the residential stock's energy consumption rating (real vs.

modelled)
Actual residential stock energy efficiency
70%
54.2%
50%
30% 18.5%
10.0%
10% 1.9% 2.3% -
-10% A B G E F G
Modelled residential stock energy efficiency
70% 67.3%
50%
30%
9.0% 12.6%
10% 1.2% 1.6%
o BB
-10% A B c E F G
Source: MITERD, Cadastral Registry, Accumin Intelligence
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4. Energy profile of the Spanish residential stock
4.3 Energy efficiency by housing typology

Single-family housing systematically
shows higher energy consumption than
multi-family properties. This difference
is directly linked to the thermal
envelope, which refers to any
horizontal or vertical partition in direct
contact with the outdoors (excluding
floors, ceilings, or walls shared with a
hallway or another apartment). In a
single-family home, the exposed
envelope area is significantly larger,
resulting in a higher capacity for heat
loss. In contrast, apartment blocks
have a much smaller exposed surface
area per unit, meaning the energy
demand required to retain heat is
lower.

Because of this, the conversion
formulas that translate raw energy
consumption (measured in kWh/m?2-
year) into an official energy rating
letter (A-G) account for housing
typology. They use adjusted
consumption brackets that inherently
assume and accommodate the higher
baseline inefficiency of single-family
homes.

The results of our model reveal that
when consumption is converted to
letters, both typologies ultimately
replicate the general profile of the
wider stock, highly inefficient and
heavily concentrated around the E
rating.

Distribution of the residential stock's energy consumption rating by

housing typology (modelled)

Multi-family

Single-family

0o 50

200 250 300

Energy consumption (kWh/m?year)

Modelled Residential Stock Energy

Modelled Residential Stock Energy

Efficiency Efficiency
Multi-family Single-family
80.0% 80.0% 74.7%
63.0%
60.0% 60.0%
40.0% 40.0%
o,
20.0% 9.g0c 2 0% 20.0% —
0.9% 1.6% . 1.6% 1.7% ’ )
0.0% — = 0.0% =—— =— -
A B Cc D E F G A B C D E F G
Source: MITERD, Cadastral Registry, Accumin Intelligence
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4. Energy profile of the Spanish residential stock

4.4 Energy efficiency by climate zone

Climate is another critical variable Consequently, in warmer regions—such
when studying energy efficiency and as climate zone a—the metrics used to
ratings. Current building codes (CTE) measure energy performance may not
place significantly more emphasis on penalize hot-weather inefficiency
heating savings than on cooling severely enough. This introduces a
savings. This is based on the regulatory distortion when converting actual real-
assumption that in cold zones, low world consumption into the letter
energy efficiency can directly threaten rating system.

home habitability or impose an

exorbitant economic cost to maintain Nevertheless, when viewed as a whole,
warmth. the structural inefficiency of the

residential stock remains clearly
evident across all climate zones.

Distribution of the residential stock's energy consumption rating by
climate zone (modelled)

Winter Climate Zones Real Estate Stock: Actual + Modelled Status

0 50 100 150 200 250 300
Energy consumption (kWh/m?*year)

Modelled Residential Stock Energy Efficiency: Winter Climate Zone

100% -

Py
o
=

90% -

80% -

70%

OTMON® PR

60%

50%

Percentage (%)

40%

20% 4

10% +

0% -

a A B C D E

Source: MITERD, Cadastral Registry, Accumin Intelligence
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4. Energy profile of the Spanish residential stock
4.5 Energy Efficiency by Age

The energy rating of the housing stock
shifts to being mostly efficient only
when segmenting strictly by new
construction properties. In this
category, 88% of registered certificates
(82% estimated) fall into letters A, B, or
C. This confirms that the root cause of
inefficiency across the wider Spanish
housing stock is its age, meaning it
was built under obsolete historical
codes that were completely devoid of
energy efficiency requirements.

Homes are long-term assets, with an
estimated useful life spans ranging
between 50 and 100 years, depending
on construction quality, ongoing
maintenance, and environmental
exposure. The most durable
component of a building is its core

structure, which easily reaches 100
years of useful life, whereas building
installations, roofing, and other
peripheral elements generally require
renewal every 15 to 40 years.
Historically, successive building codes
successfully enforced structural safety
standards equivalent to modern
regulations (CTE), meaning the
structural durability of the older built
stock is fully guaranteed.

Brand-new housing built under strict
modern energy efficiency standards
represents a mere 4% of total homes.
Because of this, the solution to
upgrading the country's efficiency
cannot simply be to wait for new
builds to naturally replace old ones;
the existing stock must be actively
renovated.

Distribution of the residential stock's energy consumption rating by age

and applicable building regulation

100y p—y T T v
B .:. =~:113T%52.52%
—— : 37,32% s : :
g oof =& e
E= - F i 1 . H
g |=c i S
=g 3 ' : H
=3 ! ! : :
@ 38,7% : : ; ;
< 40, : {
© : P i
E Ve g iz A%
= 20/ B T I
= Hm w hw o dw
B, 79% :E :E :E :E
0 | : H H H
1960 1979 2006 2013 2019
Modelled Residential Stock Energy Modelled Residential Stock Energy
Efficiency Efficiency
Second-hand housing New housing
80.0% 68.3% 80.0%
60.0% 60.0%
0,
40.0% 40.0% 36.1%36.1%
9 9.1%12.7% 9
20.0% 559 1.0% J - 20.0% 9.4% 4 20, 3.5%
0.0% - 0.0% [ [
A B o D E F G A B C D E F G

Source: MITERD, Cadastral Registry, Accumin Intelligence

Accumin Intelligence accumin.com/intelligence 15


accumin.com/intelligence

THE STATE OF ENERGY EFFICIENCY IN SPAIN 2026 REPORT -Flccumin

Intelligence

4. Energy profile of the Spanish residential stock

4.6 Impact of renovation on energy consumption

An energy retrofit is a targeted
structural intervention carried out on a
building to improve its performance. It
ensures that homes require less
external energy input, achieved either
through enhanced insulation or by
installing highly efficient, low-
consumption systems. These energy
renovation actions focus on (1)
mitigating low temperatures in winter
and high temperatures in summer to
maintain a stable thermal comfort
zone inside the home, (2) eliminating
critical structural thermal bridges
where heat or cold leaks occur,
ensuring uniform indoor temperatures,
and (3) providing efficient climate
systems that limit overall consumption
and spending, preventing energy bills
from becoming an economic burden on

families. l”"‘h”‘.‘"m
1 T
For the purpose of this report, energy ‘ I
renovation is defined as the issuance
of two separate energy certificates for
the same property within a specific
window of time (between 2 months

and 2 years) that clearly proves a drop
in energy consumption.

!
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4. Energy profile of the Spanish residential stock

4.6 Impact of renovation on energy consumption

Accumin Intelligence

As shown in Figure 9, the vast majority
of energy renovations result in
consumption savings of between 10%
and 50% for multi-family homes, and
between 25% and 75% for single-
family homes. In multi-family buildings,
many of these renovations lead to
substantial energy savings, even if the
progress is not large enough to trigger
an actual step up in the official rating
letter. Meanwhile, in single-family
homes, most renovations successfully
result in a visible jump of 1 or 2 letters
on the scale.

This demonstrates that renovations
implemented in single-family
properties generally have a deeper
impact on energy efficiency than those
carried out in multi-family buildings.
This variance stems from the fact that
single-family homeowners face fewer
hurdles when executing deep,
comprehensive structural overhauls.
Conversely, multi-family properties
face the complex challenge of
coordinating work on shared
elements—such as facades and roofs—
which require the formal administrative
approval of the entire homeowners'
association.

Percentage of homes that have improved their energy consumption (in
percentage and in letter) as a result of energy renovation

Percentage of consumption improvement

50%
40% 33,9%
30% o
0 21,0% 24,1%
20% 17,2%
o . 3,8%
0% ]
0-10% 10-25% 25-50% 50-75% 75-100%
B Multi-family housing Single-family housing
Energy rating letter improvement
50% 46,5%
40%
0,
30% 25,8% 22.7%
20%
10%
0% 3,5% 1,2% 0,2% 0,1%
0% | —
0 1 2 3 4 5 6

B Multi-family housing

Source: MITERD, Cadastral Registry, Accumin Intelligence

Single-family housing
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5. Potential for improving the energy efficiency of
the residential stock

The National Integrated Energy and
Climate Plan (PNIEC) and the Long-
term Strategy for Energy Renovation in
the Building Sector in Spain (ERESEE
2020, which will soon be replaced by
the National Building Renovation Plan,
(PNRE 2026) establish clear milestones
for the 2020-2030 period. These plans
are designed to align with the
European "zero emissions" target for
the entire residential stock by 2050.

The national baseline consumption for
the residential sector used to calculate
target savings under ERESEE 2020
stands at 72,448 GWh. This value
represents the energy from fossil fuel
sources currently consumed by the
sector, which must be reduced to
practically zero by 2050.

The intermediate target for 2030 is to
reduce final energy consumption in the
residential sector by 26,394 GWh over
the course of the 2020-2030 decade.
Out of this reduction, 21,910 GWh must
come specifically from thermal uses,
such as heating and domestic hot
water (DHW). Achieving this scenario
requires retrofitting the thermal
envelope of 1.2 million homes and
replacing more than 3.5 million old
heating and DHW systems.
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5. Potential for improving the energy efficiency of
the residential stock

Taking the real-world energy 2020-2025, the Spanish residential
consumption data from 2025 as a stock will remain overwhelmingly
starting point, Figure 10 simulates the inefficient in terms of consumption by
evolution of the residential stock's 2030. To break this trend and approach
efficiency up to the year 2030 based on a moderate efficiency scenario, it
different renovation paces. The would be necessary to multiply the
simulation reveals that if the volume of current renovation volume by five over
energy renovations continues at the the next 5 years and multiply it by ten
exact same pace recorded during to achieve a genuinely efficient

national scenario.

Evolution of the energy efficiency of residential stock (measured in
median consumption) according to the pace of energy retrofits

Current Property Status 2030 Property Status 2030 Property Status (2x Renovations)

2030 Property Status (10x Renovations)

T T T
0 50 100 150 200 250 300
Energy consumption (kWh/m?year)

Source: MITERD, Cadastral Registry, Accumin Intelligence
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6. Conclusions

Accumin Intelligence

The Spanish residential stock exhibits a
structural and widespread energy
inefficiency, a consequence of decades
of construction under older regulatory
standards exempt from energy
efficiency requirements. Efficient new
construction housing represents barely
4% of the total stock, making it
unfeasible to rely on the natural
renewal of the building stock as a
solution.

Over the last 5 years, Spain has
experienced a significant boost in
energy retrofits. The arrival of the Next
Generation Funds has marked a turning
point, but their impact remains very
moderate and needs to be expanded
and consolidated.

Ambitious regulations regarding energy
efficiency, along with the public funds
structured to support their
implementation, are successfully
driving the renovation of the Spanish
residential stock. Even so, the energy
transition requires a substantial
acceleration of the renovation pace,
supported not only by ambitious
regulatory frameworks but also by
sustained public funding.

Improving the energy efficiency of
housing has a direct impact on
reducing household energy bills. In
most single-family homes, these
measures achieve consumption
reductions of between 25% and 75%,
while multi-family homes obtain
improvements of between 10% and
50%.
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Annex
Estimated energy efficiency of the national residential stock

Distribution of national and provincial energy consumption ratings
Spain 1.2% 1.6% 3.0% 5.4% 67.3% 9.0% 12.6%
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