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INTRODUCTION

Boosting the energy efficiency of buildings is 
crucial for the EU to meet its climate, energy, 
and air quality goals, necessitating a swift in-
crease in renovation rates. Currently, Europe’s 
buildings contribute significantly to energy 
consumption and greenhouse gas emissions, 
accounting for 40% and 36%, respectively, 
while over 75% of buildings are considered 
energy inefficient. Inefficient buildings also 
contribute heavily to air pollution, responsible 
for over half of the primary emissions of fine 
particulate matter (PM2.5) – with detrimen-
tal impacts on public health.2 It is estimated 
that chronic exposure to such pollution leads 
to 400,000 premature deaths annually in the 
EU.3

The health consequences linked to inade-
quate buildings result in substantial welfare 
losses, increased healthcare spending, and 
diminished productivity, causing economic 
losses of up to half a trillion EUR annually.4 
In addition to economic impacts, inefficient 
and polluted buildings have dire social costs. 
Damp and leaky homes negatively affect 
educational attainment,5 labour participa-
tion,6 and contribute to social isolation. In 
2022, over 9.3% of the European population, 
representing 42 million people, struggled to 
adequately light, heat, or cool their homes, 
with inadequate housing linked to 100,000 
premature deaths annually.7

According to a Eurofund study, the economic 
burden of inadequate housing amounts to 
over 194 billion EUR per year in public health 
costs alone.8 Renovating Europe’s building 
stock, especially considering that 85-95% of 
these structures will likely still be in use by 
2050,1 is therefore imperative for the region’s 
social, environmental, and economic well-be-
ing.

The renovation of Europe’s building stock, 
alongside a transition to 100% renewable 
energy, offer substantial environmental, 
economic, and social opportunities, but es-

pecially in relation to lower-income groups 
(here understood as the 20% lowest income 
decile).8 Environmental gains include energy 
savings, reduced greenhouse gas emissions, 
and enhanced air quality, promoting public 
health and aiding climate targets. Econom-
ically, renovation lowers energy costs, stim-
ulates innovation, bolsters the construction 
sector, enhances energy security, and gen-
erates jobs, potentially creating 760,000 – 
1,480,000 positions depending on the level of 
investment.9 Socially, energy-efficient build-
ings contribute to improved well-being, pro-
ductivity, and reduced energy poverty.  

Despite the multiple benefits to be unlocked, 
currently only 1% of buildings undergo ener-
gy efficient renovation every year in the EU. 
The EU’s flagship Renovation wave aims to 
double this rate to achieve net zero emis-
sions by 2050.1 However, according to some, 
this rate would need to reach 3% by 2035 
and 4% by 2045 if climate targets are to be 
achieved.10

A multitude of factors are coinciding that 
are constraining a near-term surge in reno-
vations activity, the nature of which varies 
depending on national and regional contexts 
(local refurbishments costs, percentage of 
low-income homeowners etc). The Europe-
an construction market continues to grapple 
with numerous capacity constraints including 
labour shortages and high material costs.  
Couple this with several often interconnect-
ing informational, financial, administrative, 
and behavioural barriers that prevent house-
holds from making energy efficiency im-
provements and we can begin to imagine the 
scale of the challenge ahead.  

Many of these barriers, particularly finan-
cial barriers, are of course felt more acutely 
among low-income households who have 
very little financial capacity to fund the nec-
essary refurbishments and tend to live in the 
worst-performing homes.  In Flanders for 
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example, which is a relatively wealthy region 
in the European context, 47 to 59% of home-
owners cannot finance a large-scale energy 
efficiency renovation with a large part of 
these owners as much as 50,000 EUR short.11  
Similarly, the percentage of homeowners 
unable to finance large-scale energy efficien-
cy (combining comfort and energy efficiency) 
is between 42% and 47% in Brussels, and 
between 50% and 57% in Wallonia.11

To accelerate renovation, Europe relies on 
the Energy Performance of Buildings Direc-
tive (EPBD).1 Enacted in 2002, this directive 
outlines guidelines for member states to 
enhance the energy efficiency of both new 
and existing buildings, aiming to reduce 
greenhouse gas emissions, promote energy 
efficiency, and create a sustainable built en-
vironment. After months of Trilogue negotia-
tions, a provisional agreement on the revised 
EPBD was reached on December 7, 2023. 
The final step involves the European Parlia-
ment and Council voting on the provisional 
agreement for formal endorsement, with 
enforcement expected in 2025.

The revised agreement sets a 16% reduc-
tion in average primary energy use by 2030 
and 20-22% by 2035, 55% of which must 
come from the reducing energy consumption 
in the worst performing structures, aiming 
for net-zero by 2050. Member States (MS) 
are mandated to meet these targets but 
have flexibility in choosing which buildings 
to prioritise and which political measures to 
enforce. To improve implementation, MS are 
obliged to devise national Building Renova-
tion Plans focusing on renovation milestones, 
financing, and securing the availability of 
skilled workers to complete the renovations. 
In addition to these plans, MS are required 
to establish building renovation passport 
schemes, offering customised roadmaps for 
specific building renovations in a step-by-
step format.1

National Renovation plans must also incor-
porate one-stop shops (OSS) as mandatory 
indicators, providing integrated solutions and 
assistance throughout the various steps of 
an energy renovation. This is particularly cru-
cial for buildings below EPC label C, where 
MS must ensure homeowners receive renova-

tion advice. This involves inviting them to an 
OSS either upon EPC expiration or five years 
after the performance certificate has been 
issued.1   In addition to OSS, Member States 
will also be obliged to provide information 
pertaining to the total number of ‘worst-per-
forming dwellings’ in the building stock and 
along with the percentage of the population 
affected by energy poverty. 

While several positive revisions are wel-
comed in the Energy Performance of Build-
ings Directive (EPBD), concerns arise regard-
ing the inclusion of low-income households 
and renovating the worst-performing dwell-
ings. To ensure the gradual renovation of the 
Union’s least efficient buildings, the EPBD 
revision outlines that a minimum of 55% 
reduction in average primary energy use 
should come from renovating these struc-
tures nationally. Importantly, “worst-per-
forming buildings” are defined as those with-
in the 43% lowest-performing segment of the 
national building stock.1 Of course, there are 
significant differences in energy efficiency 
ratings within this segment. 

This broad selection pool for Member States 
may lead to a focus on “mid-performing” 
buildings and their shallower renovations, 
potentially neglecting the deep renovations 
needed for the leakiest structures and their 
vulnerable inhabitants.12 

If we are to achieve the Renovation Wave’s 
key objectives, along with the original role 
of Minimum Energy Performance Stan-
dards to fight energy poverty, address unfit 
housing, and deliver the needed energy 
savings and CO2 emissions cuts in the built 
environment to achieve the EU energy and 
climate targets by 2030 and 2050, we must 
guarantee that all households, including 
low-income households, have the capac-
ity to participate in the renovation wave.  
Ensuring that the most vulnerable groups 
are the priority beneficiaries of financial 
support will be key to achieving these ob-
jectives.  What’s more, it also makes most 
fiscal sense, with a two EUR return on 
health costs per year for every three EUR 
invested in renovating the worst perform-
ing dwellings.8 Given that the health cost 
savings continue to accrue beyond the first 
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year, this equates to return on investment 
after 1.5 years. 

EU renovation funding should incorporate 
social conditions to guarantee that a fair por-
tion of financing is ring-fenced for the low-
est-income groups. The poorest 10-30% of 
households should qualify for 100% coverage 
of energy efficiency renovation costs, provid-
ed upfront rather than through reimburse-
ment. Additionally, the funding available to 
households should be tailored to accommo-
date variegated income levels, decreasing as 
income levels rise to ensure the most effec-
tive distribution of finance. 

There is, however, currently a sever lack of 
public funding to improve the energy ef-
ficiency of the worst-performing stock to 
an acceptable level.  The worst performing 
dwellings, which are mostly inhabited by 
low-income households, are simultaneously 
unattractive to private finances (indicating 
the limitations of market-based solutions) 
and excluded from mainstream public fund-
ing sources (owing to for example eligibility 
criteria, post-financing mechanisms, or that 
households are seriously under consuming or 
rely on solid fuels, thus they cannot benefit 
from on-bill financing). 

Given that there are no strict conditionalities 
in current energy efficiency funding schemes, 
these are often used for sectors other than 
the residential stock or frequently arrive to 
middle and upper classes, due to post-fi-
nancing schemes and the temptation to pick 
the lowest hanging fruits e.g. mid-performing 
buildings.

While the current low renovation rate in 
Europe cannot be solely attributed to fi-
nancial factors, as numerous causal factors 
intersect, including technical, administrative, 
bureaucratic, cultural, behavioural, legal, and 
informational aspects, addressing financial 
barriers is essential. The success of the EU 
Renovation Wave will largely depend on 
ensuring that households, particularly those 
with limited means, have sufficient financial 
resources for the required refurbishments.  
Reducing the disproportionate impact of fi-
nancial barriers on low-income households is 
a key point of intervention to ensure that the 

rhetoric of leaving no one behind becomes a 
reality.

A broader inclusion of energy efficiency re-
lated co-benefits in decision making is crucial 
to accelerate the renovation wave.  Although 
the literature related to co-benefits is grow-
ing, there are few examples that specifically 
focus on the economic co-benefits to be de-
rived from focusing on fuel poor-households, 
who tend to live in the worst-performing 
dwellings.  

Against this backdrop, this short article 
will outline five key economic arguments 
for prioritising low-income households and 
the worst-performing stock in public fund-
ing mechanisms related to the Renovation 
Wave.  Including, health cost savings, fuel 
subsidy cost savings, economic benefits for 
energy providers, improved education out-
comes and their impact on macro-econom-
ic well-being, and finally job creation and 
productivity gains.
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With Europeans spending more than 90% of their time in-
doors,14 both the residential and non-residential buildings 
surrounding us are crucial yet often overlooked determinants 
of health. The built environment influences our well-being, albeit 
unequally, through a range of factors including inadequate ven-
tilation, poor indoor air quality, chemical contaminants from both 
outdoor and indoor sources, temperature extremes, exposure to 
noise pollution, and poor lighting.15

The effects of living in energy-inefficient (e.g., unhealthy) build-
ings can be divided into health impacts leading to a higher risk of 
mortality and increased morbidity rates. Respiratory and cardio-
vascular diseases, indoor air pollution-related illnesses, deaths 
from temperature extremes, and an increased prevalence of men-
tal health issues are among the consequences.15

Household air pollution is currently one of the top ten risk factors 
for diseases including pneumonia, COPD, ischemic cardiovas-
cular and cerebrovascular diseases, lung cancer, and cognitive 
decline, which may cause a heap of both social and health bur-
dens all over the world.  Furthermore, a consistent association 
exists between dampness and mould in indoor environments and 
respiratory symptoms, with people living in unhealthy buildings 
40% more likely to suffer from asthma.14 The annual financial 
cost linked to asthma and chronic obstructive pulmonary dis-
ease for European societies stands at a considerable 82 billion 
EUR.14 Solid-fuel heating, being by far the most polluting method 
of domestic heating, is particularly detrimental to human health, 
with a US study finding that indoor wood burning raises women’s 
risk of lung cancer by 43%.37 The use of solid-fuel heating in the 
European context is more prevalent in Central and Eastern Euro-
pean countries, mainly attributable to higher levels of fuel pov-
erty.  Low-income households are once again disproportionately 
impacted with as much as half or even more in some instances 
relying on solid fuels to heat their homes.38 

Substandard housing conditions heighten the likelihood of se-
vere health issues or disability by as much as 25% in childhood 
and early adulthood.15 Contravening the fundamental right of 
every child to an adequate standard of living necessary for their 
physical, mental, spiritual, moral, and social development, as ac-
knowledged in Article 27 of the United Nations Convention on the 
Rights of the Child (CRC).16

Inefficient buildings can also negatively impact mental well-be-
ing, causing stress, anxiety, and depression due to chronic dis-
comfort, high bills, lack of affordable warmth and thermal com-

1. HEALTH COST 
SAVINGS
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fort, fear of debt, a sense of lacking control, and unpleasant living 
conditions leading to social isolation.17

In 2016, the World Health Organisation attributed 556,000 pre-
mature deaths in Europe to the effects of household and ambient 
air pollution, including indoor pollution, the latter responsible for 
the loss of 2 million healthy life years annually in the European 
Union.18

The disproportionate impact on low-income households not only 
worsens existing health and socio-economic disparities but also 
results in considerable health costs, exceeding 194 billion EUR 
annually in the EU.8 

While it’s difficult to arrive at an exact figure, the total monetised 
environmental, social, and economic benefits of making Europe’s 
buildings energy-efficient are estimated at up to 291 billion EUR 
per year.9 Implementing the Energy Performance of Buildings Di-
rective (EPBD) alone is estimated to result in health cost savings 
of up to 925.9 million EUR per year between 2020-2030.19

Focusing on delivering warm, dry homes with clean heating 
options and addressing fuel poverty in renovation interventions 
can yield the greatest health cost benefits.  A study using data 
from New Zealand’s Warm Up NZ: Heat Smart program eval-
uation demonstrated significantly higher monetised benefits to 
be derived from energy efficiency improvements in households 
with low to modest incomes—amounting to USD 519 per year 
post-retrofitting, in contrast to the USD 183 for higher-income 
families.23 In this instance, the majority (99 per cent) of the mea-
sured net benefit is a result of  the improved health outcomes 
associated with drier, warmer more comfortable homes.23  

Furthermore, renovating the 10% worst-performing dwellings 
across the EU has been shown to have the highest potential for 
cost savings.8 Renovating all ‘severe inadequacies’ in the dwelling 
stock to an acceptable level, representing the 10% worst-per-
forming dwellings, would cost the EU nearly 300 billion EUR.  
Return on this initial investment, deriving mainly from the ab-
sence of medical costs resulting from housing inadequacies, are 
estimated at just under 200 billion EUR annually for the 28 EU 
Member States. If we consider that the health benefits of building 
improvements extend beyond the first year, for every 3 EUR in-
vested in reducing housing hazards, 2 EUR are saved in medical 
costs, equating to an average payback period of 1.5 years.8

While the payback period varies across Member States, rang-
ing from 23 years in Sweden to under one year in Greece 
(depending among other things on the proportion of dwell-
ings that are ‘worst performing’ and the average cost of unit 
repair),8 prioritising the renovation of the worst-performing 
dwellings is not only the most effective way to reduce fuel 
poverty but also produces the greatest cost savings in terms 
of societal medical costs at the EU level.
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In 2022, 9.3% of the European population were unable to keep 
their homes adequately warm with detrimental social, envi-
ronmental, and public health impacts.7 Furthermore, 7% of the 
European population had arrears on their utility bills and 15% 
lived in inadequate dwellings with effected by leak, damp or rot7.  
Energy poverty is produced by a combination of low income, poor 
housing quality and high energy costs, as well as market volatili-
ty and factors attributable to general poverty, disproportionately 
impacting the poorest segment of the European population who 
spend the greatest proportion of their expenditure on energy.39

Within the context of the Russian invasion of Ukraine and the 
subsequent spike in energy prices, governments around the 
world have deployed a range of policies to mitigate fuel poverty, 
including support payments for fuel costs, social tariffs on energy 
prices, grant programs for expenses related to energy efficien-
cy upgrades, and, to a limited extent, free retrofit programs for 
low-income households.21

The recent energy crisis, however, has indicated a tendency for 
governments to shield consumers from detrimental price impacts 
at the expense of commitments to phasing out subsidies. This 
was particularly evident in 2022, leading to a sharp increase in 
fossil fuel consumption subsidies and other measures to reduce 
energy bills for end consumers. Interventions on the demand side 
involved actions such as reducing VAT on electricity bills (e.g., 
from 21% to 6% in Belgium) and guaranteeing a “vital minimum 
supply” for utilities, as enacted in Spain from September 2021, 
ensuring vulnerable households would receive electricity supply 
for a 10-month period.21

Despite these measures being frequently defended as social 
or political necessities, given the hardship that full exposure to 
market-driven prices could have caused, it is important to con-
sider the broader implications relating to the phasing out of fossil 
fuels, as well as the actual effectiveness in targeting those expe-
riencing fuel poverty, of artificially maintaining the affordability of 
fossil fuels.  

Across the EU additional spending to reduce energy bills amount-
ed to 330 billion EUR in 2022, representing a significant fiscal 
burden for governments.20 To put this into context, this is 30 bil-
lion EUR more than the estimated 300 billion EUR it would cost to 
improve to the 10% worst performing stock across Europe to an 
acceptable energy efficiency level. 

Such heavy subsidisation is not only unsustainable from a pub-

2. FUEL SUBSIDY COST 
SAVINGS
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lic-finance perspective,40 moreover, these interventions tend to 
benefit better-off segments of the population rather than effec-
tively protecting vulnerable groups.   They also risk diminishing 
incentives for energy efficiency or transitioning to cleaner fuels, as 
concerns about affordability may divert attention and resources 
away from clean energy initiatives. Notably, only about one-third 
of the 651 billion EUR spent on energy subsidies in the EU from 
the beginning of the energy crisis in September 2021 to January 
2023 was targeted to  the poorest households,40 the majority of 
which was dedicated to emergency support (fuel subsidies) rath-
er than reducing energy consumption, subsidising (mostly) fossil 
fuel consumption in the process.13,20

To effectively tackle fuel poverty, resources are best directed to-
wards promoting changes that provide lasting protection against  
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than higher income groups, they typically spend a larger pro-
portion of their income on energy bills relative to higher-income 
households. Studies show that targeted energy efficiency policies 
yield more substantial energy savings for low-income families. 
Targeting energy efficiency measures specifically for the poorest 
households (lowest 20% decile), could lead to the share of overall 
consumption spent on energy to decrease from 7.2% to 5.9% by 
2030, compared to a reduction from 4.5% to 3.7% for the richest 
households.22  

In summary, energy efficiency retrofits of low-income hous-
ing present the most economical and lasting solution to the 
problem of energy poverty.  That said, the capacity of energy 
efficiency measures to alleviate energy poverty is dependent 
on several important social conditionalities, above all else 
explicitly targeting the lowest income and fuel-poor house-
holds.  In relation to the EPBD, studies show that the number 
of households that may be lifted from energy poverty across 
the EU is proportionate to the degree to which policy is tar-
geted to energy poor households.  In a low-impact scenario, 
where policies are less targeted to energy poor households, it 
is estimated that between 194,000 and 310,000 households 
could be lifted from energy poverty. On the other hand, in a 
high-impact scenario where policies are more precisely di-
rected at energy poor households, the potential positive effect 
increases significantly. In this case, studies suggest that the 
number of households lifted from energy poverty could range 
from 5.17 million to 8.26 million across the EU. This empha-
sises the importance of a focused and targeted approach in 
policy design to maximise the impact on alleviating energy 
poverty at a broader scale. 

‘...about one-third of the 651 billion EUR 
spent on energy subsidies in the EU from the 

beginning of the energy crisis in September 
2021 to January 2023 was targeted to  the 

poorest households,  
the majority of which was 

dedicated to emergency 
support (fuel subsidies) 

rather than reducing energy 
consumption, subsidising 

(mostly) fossil fuel 
consumption in the process.’

volatile fuel prices while contributing 
to a clean energy transition. Programs 
focusing on the energy efficiency ret-
rofitting of low-income housing have 
proven to deliver the greatest econom-
ic benefits in this regard, with health 
improvements constituting up to 75% 
of the total return on investment for 
these interventions.21 Until the benefits 
of energy efficiency reach the most 
vulnerable households, energy bill 
subsidies, however, remain necessary 
in the short to medium term.  To shield 
the most vulnerable households from 
full exposure to volatile market pric-
es and likewise to avoid subsidising 
the CO2 rich, these subsidies must be 
strictly targeted to low-income groups.  
Although low-income households 
consume less energy in absolute terms 
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Investing in energy efficiency, especially in low-income house-
holds, can also lead to direct financial gains for energy provid-
ers.24 While it might seem counterintuitive for energy suppliers to 
actively reduce energy demand through efficiency measures—es-
sentially selling and distributing less of their primary product—of-
fering energy as part of an energy service presents a potentially 
profitable business avenue. This is particularly relevant given the 
global rise in energy demand and increasing concerns about en-
ergy security, as we saw so clearly in Europe in recent times. 

The dramatic increase in energy bills across Europe in 2022, 
owing to Russia’s full-scale invasion of Ukraine, saw an increase 
in the percentage of households with arrears on utility bills.  A 
Eurofound study revealed that 16% of people in the EU reported 
being in arrears on their utility bills, with the number rising to 50% 
in Greece in 2022.44  Although the Eurofound study was self-re-
ported, this compares to an average of 6.2% of the EU report-
ing arrears on their utility bills in 2021.45  In the Netherlands, for 
example, arrears increased from 1.2% in 2021 to a record high of 
3.9% in 2022, marking the highest level since the European Com-
mission initiated tracking these statistics in 2005. Similarly, the 
UK experienced an increase from 4.7% to 7.1%, while Germany 
saw a rise from 2.4% to 4.0%.46  

Reducing the level of arrears on utility bills is particularly im-
portant for the financial viability of utility providers.  Energy debt 
reached its highest ever level in the summer of 2023 - amounting 
to 2.6-billion-pound sterling in the UK for example, resulting over 
30 suppliers going out of business 41 – owing to a rise in whole-
sale energy prices and the wider cost of living crisis.  As is often 
the case, utility providers recoup these losses through the pricing 
of their services, resulting in temporary increases in consum-
er bills proportionate to the level of customer debt.  The losses 
associated with bad debt are therefore paid for by those who 
can least afford it, reducing household expenditure for essential 
goods and services even further, and leading to unsafe levels of 
energy expenditure in low-income households to reduce energy 
bills.41   

By reducing energy consumption, improvements in energy effi-
ciency make gas and electricity bills more affordable for house-
holds. This financial relief for customers results in several co-ben-
efits for energy providers, including lower costs related to billing 
arrears, reduced spending on notices and collection agencies, 
lower credit management costs, fewer bad debt write-offs, and 
fewer service disconnections due to non-payments.17 These 
positive impacts are particularly noticeable among low-income 

3. BENEFITS FOR 
ENERGY PROVIDERS
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customers who often face challenges in managing their energy 
bills. Energy efficiency programs targeted at these households 
have been shown to decrease customer default rates by 25% 
or more.24 Furthermore, a study conducted in Cincinnati low-in-
come weatherisation program (many of the empirical studies 
are from the United States) reported a reduction of over 60% in 
the average arrears of 2,400 participating households following 
energy efficiency improvements.25

Similarly, evaluations of the US Weatherisation Assistance Pro-
gram (WAP) found a significant decrease in the percentage of 
households encountering difficulties in paying their bills, drop-
ping from 75% to 58%.17 The disconnection rate was halved, 
and the percentage of those paying less than the full bill amount 
decreased from almost half to just over one-third.17

In short, investing in energy efficiency, especially in low-in-
come households, not only reduces energy bills and overall 
households’ energy consumption but also brings potential 
financial benefits for energy providers.  

‘Energy debt reached its highest 
ever level in the summer of 2023 
- amounting to 2.6-billion-pound 
sterling in the UK for example, 
resulting over 30 suppliers going out 
of business.’
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A growing body of empirical evidence shows quite clearly that 
energy poverty has a detrimental impact on educational at-
tainment, correlating to fewer years spent in school, increased 
drop-out rates, and overall decreased academic achievement 
relative to those from fuel secure households, with negative 
repercussions for earning capacity later in life.26

Although energy poverty disproportionately impacts low-income 
segments of society, income levels are not the only predictive 
factor. There are several additional factors that intersect to pro-
duce energy poverty, including housing condition, owner or rent-
er status, educational attainment, labour force status, heating 
system efficiency, fuel cost and various socio-demographic and 
geographic factors. Tackling energy poverty will therefore require 
a multifaceted approach.26

That said, the location and condition of a child’s house correlates 
closely to their physical, cognitive, and emotional development, 
which in turn directly impacts their educational outcomes.27 Con-
crete evidence exists that demonstrates how healthy homes play 
a crucial role in decreasing absenteeism from school and work.17 
Inadequate housing conditions, including issues like roof leaks 
and broken heating, ventilation and air conditioning systems 
(HVAC), are associated with negative impacts on adolescent 
math and reading skills.28 The causal link between educational 
outcomes and building condition is particularly evident in efficien-
cy retrofit programs, which have been shown to improve respira-
tory health in child occupants, resulting in a significant reduction 
in school absences.29  Notably, a 15% decrease in school absen-
teeism has been observed among children in homes that under-
went energy efficiency upgrades.30 

4. IMPROVED 
EDUCATIONAL 

OUTCOMES AND 
ECONOMIC WELL-

BEING
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Whether people live in an overcrowded home is another import-
ant element of determining housing condition. In Europe in 2022, 
almost 17% of the population were living in such a home, with 
the highest rates observed in Latvia (41.7%), Romania (40.5%) 
and Bulgaria (36.2%), and the lowest in Cyprus (2.2%), Malta 
(2.8%) and the Netherlands (2.9%).42  Studies show that adoles-
cents living in overcrowded conditions are less likely to graduate 
from high-school by age 19 and are more likely to have fewer 
years of educational attainment by 25 relative to peers living in 
non-crowded conditions.43  

The correlation between housing conditions and educational 
outcomes can largely be attributed to the negative health im-
pacts associated with poorly insulated and inadequate dwell-
ings, which in turn results in more days out of school due to 
illness and impaired cognitive and behavioural functioning.27 
Poorly insulated homes can also lead to thermal discomfort and 
reduce the capacity of children to engage effectively in educa-
tional activities.  In addition to negative health impacts, families 
in fuel poverty often face the difficult choice between allocating 
limited funds to cover energy costs or other essential expenses, 
such as food e.g. ‘heat or eat dilemma’. This financial strain can 
impact a family’s ability to invest in educational opportunities or 
extracurricular activities that enhance a child’s learning expe-
rience.  Energy poverty also increases the risk of electricity dis-
connection, resulting in an environment inconducive to learning 
through, for example, insufficient lighting.  

Educational attainment correlates strongly to earning capacity 
and labour participation later in life, being a key variable in gen-
erational economic mobility.31 Across all EU28 Member states, 
albeit with significant differences between countries, income 
levels increase proportionately as education levels rise.32  In 
Belgium for example, the average income for persons with pri-
mary education as of 2024 is 21,438 EUR, increasing by 35% to  
29,032 EUR for persons with upper-secondary and non-tertiary 
post-secondary education, and by 64% to 35,236 EUR for those 
with tertiary education.32  

Educational attainment level is also associated with a higher risk 
of unemployment.  On average in Europe, the unemployment 
rate of persons with low qualifications (primary level, lower 
secondary) is 2.1 times that of persons with intermediate qual-
ifications (upper secondary) and 3.3 times that of persons with 
tertiary qualifications (third level).33

Energy efficiency improvements in the residential stock, along 
with more general improvement of housing conditions, offer a 
key point of intervention to reduce education inequalities and 
enhance the economic prospects of disenfranchised groups.  

In addition to individual gains, educational quality and achieve-
ment have long been recognised as an important determinant 
of both national and EU level economic well-being and social 
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cohesion.34  In rudimentary terms, the macroeconomic literature 
emphasises three key mechanisms in which education impacts 
economic growth. Firstly, as a component of the labour force 
and factor of production, it contributes to overall production and 
boosts GDP through increasing aggregate economic inputs. Sec-
ondly, education fosters innovation, leading to the development of 
new technologies and products, fuelling faster economic growth. 
Lastly, education facilitates the diffusion and transmission of 
knowledge, supporting the understanding and implementation of 
new technologies, further promoting economic advancement.34

While it’s challenging to precisely measure the monetary 
returns on education investments and improved educational 
standards, studies show that a 25-point increase in education 
achievement of all 15-year-old students across the EU, based 
on the Programme for International Student Assessment 
(PISA), could potentially contribute 71 trillion EUR to the pres-
ent value of EU GDP compared to the current situation (based 
on 2019 figures).34 In comparison, the more modest EU ob-
jective of reducing low achievement to 15 percent by country 
would have a lesser impact, amounting to only 5 trillion EUR.34

Inadequate 
housing and 

poor 
insulation

Inadequate and energy 
inefficient housing 
contribute to cycles of 
poverty:

Increased 
sickness

Electricity 
disconnections

Thermal 
discomfort

Lower 
educational 
attainment

Missed 
school

Inconducive 
learning 

environment

Utility 
debt

Lower earning 
capacity and 
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And finally, investments in energy efficiency, help to stimu-
late the economy through both job creation and productivity 
gains.35 Depending on the levels of investment, increasing build-
ing renovations could create between 760,000 – 1,480,000 new 
jobs.  It is estimated that for every one million EUR invested in 
the energy renovation of buildings 18 local, long-term jobs in the 
EU are generated. The specific number of jobs created per one 
million EUR investment varies across the EU based on national 
circumstances and employment costs, for example, in Croatia 29 
jobs are estimated to be created, Estonia (17 jobs), Finland (16 
jobs), Italy (15 jobs), and Spain (18 jobs).47 

Upwards of 75% the jobs created are expected in the construc-
tion sector.9 Given that small and medium-sised enterprises 
(SMEs) constitute 99% of construction companies in the EU and 
contribute to 90% of sector employment,1 a boosted renovations 
market is likely to primarily benefit these enterprises. Conse-
quently, many new jobs will be created at the local and regional 
levels, a scenario that is especially beneficial for low-income seg-
ments of the population.

What’s more, relative to many other sectors, energy efficiency 
generates more employment opportunities for workers without 
higher education.19 For instance, studies show that when com-
pared to the fossil fuel and utility sector, a higher percentage 
of jobs are available to low-skilled workers (48% compared to 
42%).19  Energy efficiency programmes also generate more em-
ployment opportunities with above-average earning potential 
for low-skilled workers (29% compared to 13% in the fossil fuel 
sector).19  

According to the American Council for an Energy Efficient Econ-
omy, the average wage in this sector surpasses the national 
median by 4,900 USD. Notably, 75% of employees in clean ener-
gy have middle-wage employment, a significant contrast to the 
national median where only 20% fall into this category.19 

Through the creation of employment opportunities, particularly 
for low-income segments of the population, investments in ener-
gy efficiency can have a substantial positive effect on fiscal bud-
gets, such as a reduction of unemployment and social benefits, 
and increased income taxes.35  

The improved occupant health, well-being and living comfort to 
be derived from energy efficiency improvements of residential 
buildings can also have positive employment effects related to 
productivity and reduction in work absenteeism.36

5. JOB CREATION AND 
PRODUCTIVITY GAINS
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In a study that examined the effect of high-efficiency buildings on 
health and labour productivity outcomes in Germany and Hunga-
ry it was found that German workers stand to gain 5.2 productive 
days per year, and Hungarians 2.2 days, by avoiding sick days 
through the experience of living in high-efficiency buildings.36 
Through high-efficiency retrofits in the tertiary building sector 
(businesses, commercial real estate, public buildings, hospitals, 
etc), German and Hungarian workers can gain 2.4 and 1 produc-
tive days a year, respectively, again by reducing illness related 
time off work. The cumulative monetary value of these gained 
days is substantial, reaching up to 337 million EUR per year from 
the residential building sector alone in Germany, with an addi-
tional 398 million EUR from the tertiary building sector. In Hun-
gary, the figures stand at 7 million EUR from residential buildings 
and 3 million EUR from the tertiary sector.  If these cost savings 
were ring-fenced for energy efficiency improvements, comprising 
insulation, installation of windows and heat-pump, they could 
finance the renovation of just under 300 buildings.  In addition to 
reduced absenteeism, the avoidance of mental stress can result 
in significant financial gains for the workforce. In Germany, this 
translates to a potential 95 million EUR per year, while in Hun-
gary, it amounts to 2 million EUR, reflecting the positive impact 
of working in high-efficiency tertiary buildings on overall work 
performance.

Of course, the fiscal benefits of employment creation and produc-
tivity gains can only be realised if the current labour shortages 
in the construction sector across the EU, especially in relation to 
energy-efficiency retrofitting, are tackled. To realise the ambitious 
EU renovation wave targets it is estimated that 35 million build-
ings will need to renovate by 2030, creating at least 7 million job 
openings over that period, many of which will be in the construc-
tion sector.48 

At the same time vacancies in the construction sector have been 
steadily growing over the last decade. According to employment 
projections, “employment in the construction sector is expected to 

decrease by around 
1% between 2021-
2035”.48 In the 
Netherlands, for 
example, 27,000 
positions remained 
unfilled in the con-
struction sector in 
the last quarter 
of 2022. And in 
Spain, it is estimat-
ed that as much as 
500,000 workers 
are needed in the 
sector in the short 

‘Through the creation of employment 
opportunities, particularly for low-

income segments of the population, 
investments in energy efficiency can 
have a substantial positive effect on 

fiscal budgets, such as a reduction of 
unemployment and social benefits, 

and increased income taxes’
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and medium term to meet demand for energy-efficiency renova-
tion.48  

The availability of skilled labour, particularly plumbers, electri-
cians, carpenters and insulation operatives, to carry out these 
retrofits is therefore among the biggest barriers to meeting reno-
vation targets.  Consequently, there has been increased, and very 
much needed, emphasis on the specific skills needed in sustain-
able new construction and the retrofitting of homes, along with 
the delivery of retrofitting courses and upskilling and re-skilling of 
workers. 

Although addressing skill shortages are essential, skills mis-
matches are only one – albeit important – contributing factor 
behind the lack of labour supply.  The persistent labour shortage 
in the construction sector is a multifactorial issue which includes 
economic, social, and demographic factors that differ depending 
on the national, regional, and local context.  The European La-
bour Authority has identified several causal factors including, the 
structural changes to the economy, technological change, gender 
imbalances in a historically male dominated industry, the transi-
tion to a climate-neutral economy, population ageing, terms and 
conditions of employment or employers’ and workers’ preferenc-
es. 

Reversing the tide on labour shortages in the construction 
sector will be a crucial element in building the infrastructural 
capacity needed to renovate the European residential build-
ing stock and, to realise the many co-benefits for low-income 
households and the fiscal budget alike.
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To quickly conclude, prioritising the 
worst-performing stock and low-income 
earners in the EU Renovation Wave is not 
only an environmental imperative but the 
most effective and economic way to realise 
the multiple co-benefits of energy efficiency. 
This article has presented five key arguments 
for prioritising low-income households and the 
worst-performing buildings.

Firstly, focusing on renovating the 10% 
worst-performing dwellings can lead to sub-
stantial health cost benefits, with a potential 
payback period of 1.5 years and significant 
savings, particularly for the EU’s most vulnera-
ble populations.

Secondly, tackling fuel poverty directly through 
energy efficiency measures can result in sig-
nificant savings compared to interventions on 
energy bills, which have amounted to 330 bil-
lion EUR in 2022 alone. Redirecting resources 
towards energy efficiency retrofits of low-in-
come housing, specifically the 10% worst-per-
forming dwellings, presents an effective, last-
ing solution to energy poverty.

Thirdly, and albeit counter-intuitively, energy 
providers stand to gain financially from re-
duced energy consumption, translating into 
lower billing arrears, reduced credit manage-
ment costs, and enhanced customer relations, 
particularly among low-income customers.  
Reducing energy disconnections, in addition 
to obvious benefits for end users, can limit the 
associated reputational damage for energy 
providers; an important factor to consider in a 
competitive market.  

Fourthly, targeted energy efficiency interven-
tions of inadequate dwellings have significant 
capacity to improve health with important 
repercussions for educational achievement 
and earning capacity in later life.   In addition 
to enhancing economic prospects for mar-
ginalised communities and individuals, the 
improved educational outcomes to be realised 

through improved housing conditions have 
wider implications for public expenditure at the 
national and European level.  

Finally, investments in energy efficiency, espe-
cially when socially targeted, can stimulate the 
economy by creating new jobs and increasing 
productivity through improved health. Crucially, 
energy efficiency offers greater employment 
opportunities for well-paid jobs for low-income 
segments of the population. Investments in 
energy efficiency can therefore have a sub-
stantial positive effect on fiscal budgets, such 
as a reduction of unemployment and social 
benefits. Furthermore, energy-efficient build-
ings contribute to improved occupant health 
and productivity, reducing sick days.  If socially 
targeted this could improve labour partici-
pation and productivity among low-income 
earners with positive implications for the wider 
economy.

In essence, prioritising energy efficiency ren-
ovations for the most vulnerable populations 
and the least efficient buildings is not only 
a socially responsible choice but an eco-
nomically sound strategy with far-reaching 
positive impacts on public health, education, 
employment, and fiscal budgets. The poten-
tial returns, both in monetary, environmen-
tal, and societal terms, highlight the urgency 
and significance of advancing the Renova-
tion Wave with a clear focus on inclusivity 
and environmental justice.  

CONCLUSION
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