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Let us talk about a demographic shift that is affecting the modern world. Not only do we observe
a rapid population expansion, but also a considerable change in its structure. In the last few decades,
the prevalence of low birth rates and higher life expectancy have altered the demographic structure
of the population to one that is much older, a phenomenon dramatically changing the shape of the
EU age pyramid and making it top-heavy. Predictions in demography for the EU member states
indicate that the ageing population (the number of people aged 65 and over) will almost double
over the next 50 years, from 85 million in 2008 to 151 million in 2060 [1]. The pressures society
faces due to an ageing population were well documented during the pandemic situation that took
place all over the world from 2020. An older population is more affected by health issues, which puts
much pressure on public systems that are not prepared to answer appropriately. Also, the population
moving into the category of ageing and about to retire right now is part of the generation of baby
boomers. This group is about to put additional pressure on governments, the working population,
energy systems and society in general. Considering that the primary source of income for the elderly
is their pension and that a significant percentage of baby boomers carried out activities related to
agriculture, forestry, and fishing, where pensions tend to be low, severe financial constraints are
predicted for this group (pensions below the minimum social level and expected to be even lower in
the future) [2]. Universally, the related literature agrees on the fact that an older population spends
more time at home and is more concerned about health issues and comfort, factors that considerably
impact the consumption of residential energy [3-6]. Since the majority of this population is also
affected by financial constraints, they will also rely more on support from governments, which puts
additional pressure on public systems. Due to economic insecurity, it is also likely that the elderly,
especially those with low pensions, will make severe economies related to the heating and cooling
in their households, which will also put their well-being at risk [7]. For developed countries (high-
income countries), the importance of the effect of an ageing population is even more significant,
since global GDP is generated by countries which are facing a rapidly ageing population. In this
perspective, understanding how seniors, directly or indirectly, influence the shape of their economies
becomes an issue of great importance (especially those who are facing economic challenges that put
much pressure on public systems). On the other hand, the goals defined in the 2030 Agenda for
Sustainable Development and the Paris Climate Change Agreement in 2015 rely on a strengthened
approach towards environmental, social issues, and the economy, which includes economic growth,
environmental sustainability, and social inclusion [8]. Under these goals, there is a clear priority
for the economies of the European Union, to address issues related to climate change that impact
public systems and put pressure on the environment. For all the reasons announced, the relationship
between an ageing population and energy use is receiving more and more attention from researchers
all over the world, as well as from local governments and policymakers, who feel the pressure that
arises from this population strata, especially in terms of energy supplies [9]. In summary, there is clear
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evidence in the literature that energy consumption patterns alter
over the human lifespan. The general consensus is that consumption
of energy rises with age because this population is less active than
younger populations and spends more time at home. Furthermore,
climate change, with its rising temperatures and unpredictable
weather exacerbates the demand of energy for the elderly [10-13].
Additionally, since this population is more concerned about health,
they also seek more comfort, adding to their energy consumption.
Bearing all these factors in mind, it is paramount to research the
links between two of the biggest drivers of global change today: a
rapidly aging population and the demand for energy. These two
challenges represent an opportunity for the adjustment of policies
to propose measures that align with population needs and a new
population structure. Taking all this into consideration, the purpose
of this commentary is to summarize the challenges that arise due
to an ageing population in terms of residential energy consumption
for European Union member states', and the opportunities that
policymakers and governments should embrace to improve this
relationship more efficiently.

The research model that serves as foundation to this commentary,
relies on two different approaches, divided into four articles, as
presented in Figure 1 below.

1+ approach: Household’s electricity consumption (per capita):
period of analysis 2005 — 2016

1.1.) Households' electricity consumption efficiency of an
ageing population: A DEA analysis for the EU-28 — published
in the Electricity Journal in October 2020 (DOIL: https://doi.
org/10.1016/.t¢j.2020.106823) [14]

1.2) Determinants of household electricity consumption
efficiency for an ageing population: Evidence for the EU-28 —
published in the Energy Reports Journal in December 2020 (DOI:
https://doi.org/10.1016/j.egyr.2020.11.193) [15]

2 approach: Household’s energy consumption (per household):

1 The dataset used in this study is evaluated from a period when
the EU included 28 Member states

Research Model

the period of analysis 2005 — 2018

2.1.) Is an ageing population impacting energy use in the
European Union? Drivers, lifestyles, and consumption patterns
of elderly houscholds — published in the Energy Research &
Social Science in March 2022 (DOI: https://doi.org/10.1016/].
erss.2021.102443) [16]

2.2) What are the Energy Poverty drivers for an ageing
population? A Stochastic frontier analysis for the European Union —
under revision in the Energy Efficiency Journal [17].

With basis on the findings of the articles, and the two different
approaches used, it is evidenced that the relationship between the
demographic shift that is affecting the modern world, an ageing
population, and the consumption of energy, poses challenges related
to climate change and sustainability. Due to technological progress,
the residential sector is one of the sectors which shows the highest
potential for improvement, especially with regard to efficiency
measures in energy use. Also, several recommendations were
proposed in each of the analyses pursued, in accordance with the
results obtained. In this commentary, we summarize and compare
the challenges and recommendations which arise from each analysis
with the purpose of highlighting the best recommendations for the
member states of the European Union that could be applied by
policymakers and governments. When we are able to identify the
challenges that arise from this relationship, we are able to propose
some adjusted solutions. To summarise the challenges and policy
opportunities that became apparent after each of the conducted
analyses, mind maps are used (as presented in Figures 2, 3, and 4

below).

In Figure 2 are represented the findings raised from the
Electricity per capita analysis. The main findings that were risen
from the first approach are summarized as follows:

. Finland and Sweden are the most efficient countries in the
electricity consumption efficiency ranking but are also the countries
with the highest share of electricity consumption per capita.

. The best performers show low variability between the
efficiency scores across time and present the highest share of
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Figure 3. Summary of the main findings from the Energy Per Household Analysis — by groups.

renewable electricity sources.

. Countries with a high share of an ageing population and
lower values of energy consumption are the least efficient in the
ranking.

. The countries presenting the lowest scores in the ranking
are also affected by low incomes versus high electricity prices.

. The drivers that positively impact electricity consumption
efficiency are Renewable Sources in Heating and Cooling,
Government Investment in Housing and Community and Housing
Overburden below 60%.

. The drivers that negatively impact efficiency levels are the
Old-Age Dependency Ratio and a Housing Cost Overburden above
60%.

Challenges - Electricity Per Capita Analyses

Main findings showed that the price of electricity is steadily
rising and that this rise is not being matched with an increase on the
income side. This situation puts additional pressure on older people,
especially the ones with low incomes, which consequently leads to
a higher risk of energy poverty for this population strata. In some
countries of the EU, the prices are so high, when compared with
their income levels, that it leads us to the belief that some older
people, due to high financial constraints, are scared of even turning
on a light because they fear they cannot afford this necessity even
if they are afraid of the dark. High housing expenditure puts the
elderly with lower incomes at risk of not being able to afford their
basic needs. There is also the challenge that arises from high old-
age dependency ratios. There is already a burden on the working
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Figure 4. Summary of the main findings from the Energy Per Household Analysis — Energy Poverty.

population concerning the potential impact of ageing on social
expenditure, which is also magnified by the negative effect on
electricity efficiency. When we look at housing directives, each
government is free to set its national housing policies, which can
also justify some differences found in the countries’ ranking. The
political response to Europe’s housing challenge remains poor, and
countries which have the highest share of elderly people are also
more affected because the support from governments may not be
enough to support the growing needs of the elderly. The countries
in which these challenges are most notorious are the ones presenting
the lowest efficiency scores and the ones that need rapid intervention.

Opportunities - Electricity Per capita analyses

So how does Finland manage to have a high number of elderlies
together with high eficiency scores, contradicting the remaining
member states’ results? Findings suggest, that alongside Sweden,
these countries present higher levels of renewable sources. This can
be justified by the directives that have been put in place by the local
governments, such as having 100% electricity that comes from
renewable sources by 2040, as well as other directives (see Figure 2).
Also, income values in these countries are higher when compared to
other member states (such as the ones in the Mediterranean), and
there is more equality between people aged 65 years and over. This
means is that in Finland and Sweden, there is a higher propensity
for the older generations to invest in efficient types of energy
sources leading to savings regarding heating or cooling their own
houses, which positively contributes to better comfort and health.
Concerning high housing expenditure and the levels of electricity
prices in relation to the income levels, and since social policies impact
electricity consumption efficiency positively, there is an opportunity
for policymakers to propose recommendations regarding housing
directives to help local governments to address this matter properly.
There is also an opportunity for policymakers to propose strategies
to reconcile sustainable energies that are affecting both sides. For
instance, social housing policies that protect the elderly with low
income and incentives for homeowners to invest in renewable
sources could be a potential solution that addresses both areas.

Challenges - Energy Per Household Analyses

Based on the results found in the first approach, there was
evidence that the drivers that are affecting electricity consumption
could lead to a risk of energy poverty, poor energy performance of

buildings, poor social policies, high energy expenditure and higher
dependency of the elderly on the working population, especially for
countries where the elderly have really low incomes. Bearing these
issues in mind, this approach relies on the energy consumption per
household, gives us a better idea about the household perspective
and answers how the elderly’s lifestyle is affecting energy use. Since
there are considerable differences between the countries regarding
energy needs due to climate differences, this approach considered
climate corrections and a panel division in accordance to weather
similarities, which is employed through the Heating and Cooling
Index. In Figure 3 are summarized the main findings and the
challenges and opportunities that arose from the analysis. The first
main conclusion clearly shown in this analysis is that there are
considerable differences between the results when the panel and the
groups of countries are considered separately. This difference means
that accounting for weather similarities when proposing policy
recommendations is one of the main findings related to this analysis.

This research clearly shows the differences found between the
groups of countries and how policies should be adjusted for the
geographical and weather situation. The type of investments in
renewable sources should be differentiated in accordance with the
weather conditions with the purpose of investing in resources that
are in line with the ambient conditions. Also, there is evidence
that lifestyle, as well as income levels, of the elderly, is considerably
different between groups, which also noticeably affects the propensity
to invest in efficiency-saving measures. This is even more notorious
for the group of countries in Group 3 (low HDD and CDD),
where low incomes and income inequalities are the main challenges
presented for the elderly, which consequently leads to less propensity
to invest in energy-saving measures, in renewable sources, risk of
household energy poverty and higher carbon emissions. As shown
in Figure 3 below, our results confirm that countries in Group 3 or
the Mediterranean countries (as shown in the first approach) are in
fact the countries which are at higher risk of energy poverty due to
high expenditure, low incomes, the rise in energy prices, ineflicient
buildings and appliances and material deprivation. The countries
which are positioned in the last places of the ranking are in line with
the results retrieved from the per capita analysis.

The challenges that arise from our results, even when different
approaches are considered, show the same issues over and over
again. First is the problem of low incomes and increasing income
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inequalities that put pressure on a significant proportion of older
people. Secondly, as energy prices continue to increase over time,
without having the same increase in the income side, the elderly
who have to survive on their pensions are at great risk. In some cases,
their pensions are so low that they do not even consider investing
in renewable or efficiency measures because they do not even know
if they can afford the minimum level of energy in their homes or
afford their basic needs. The increasing risk of energy poverty
prevalence for this proportion of the population is due to their
history, their lifestyle, their culture, and the tendency toward one-
adult households where much pressure is put on the single adult
to pay for all the expenses by his or herself. On top of that, house
expenditure is also increasing exponentially. Also, this group often
lacks knowledge and information about renewable energy options,
or the finance and technology required to access it. Without support
and other incentives (e.g., subsidies and financial incentives), they
do not even know about it or how it works. All this is aggravated by
social pressure and the fact that, in many cases, the elderly are facing
loneliness that arises from how society is structured, another facet
which impacts their health and well-being.

Possible Global Solutions

- Regulation change regarding prices of energy and
transparent information regarding the liberalization of the electricity
market prices

- Clear and concise information regarding subsidies and
financial incentives

- Better regulation of the housing market, with general
directives defined at EU level with the production of clear objectives
for reducing material poverty and energy poverty

- Providing better support for low incomes households,
with the purpose of reducing housing expenditure (especially for

households with single adults)

- Government support for the replacement of old appliances
together with better housing insulation

- Provide access to renewable energy solutions which can
be understood by the elderly by offering transparent information
financial incentives in line with their needs

- Involving the elderly in the discussion of policy and
planning — hear their voices and consider their lifestyle and culture
in recommendations

The strategy pillar supported by the EU to reinforce sustainable
development is based on renewable energy sources and efficiency-
saving measures. However, as can be seen in the results, investment
in renewable sources or energy-saving measures could be unfeasible
for some countries due to the low levels of income, risk of poverty
and loss of economies of scale. In this sense, political answers should
align with these differences, and proposals should be adjusted to
meet individual needs. However, the reality is that the political
response is still poor for addressing elderly issues, which aggravates
the problems that emerge concerning social and health impacts
on the elderly — poverty, social exclusion, and well-being. There
is an urgency to address the income inequalities that are at this
moment impacting some EU countries before measures related to
energy-saving and building efficiency can even be considered. These
countries also share the fact that they have the largest share of an

ageing population in comparison to other member states, as well as
where population ageing is projected to occur rapidly in the coming
decades. Taking all of these factors into account, there is already a
certainty that in these countries, these issues are projected to increase
in the following years. Despite positive impacts derived from the
measures taken by the EU to date, there is still a long way to go before
attaining the goals proposed pertaining to renewable and efficiency
measures. It should not be overlooked that there is potential for the
elderly to be involved, especially homeowners since they could make
a considerable difference in reaching those goals. In this case, the
enforcement of legislation that promotes energy cooperatives at a
European level, accounting for the vulnerabilities associated with an
ageing population could also be a solution to attain these goals at an
EU level for this population strata.
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