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Abstract

*    *    *

This paper studies whether real estate prices in 27 selected countries from the EU, are
impacted by the current climate change that the world is experiencing. This will be shown by
using comprehensive data from sources such as the FAO , as well as Eurostat , in order to1 2

compare and ascertain the correlation between these two phenomena. This will be done by
processing the datasets from these various databases and utilizing a data-processing software that
allows for visualization and in-depth interpretation of the data. This study will then connect these
figures and try to make connections with real world events and suggest possible reasons for these
figures. My findings show that there may be a bigger correlation between real estate and climate
change than most people think. In fact, my study suggests that 40% of the 27 countries seem to
follow this trend in some form.

*    *    *

1  -  Introduction

Due to climate change, we are on the verge of a crisis; although for most countries it is still
invisible. However, some countries in the world are already starting to see the disastrous effects
of climate change. Countries are facing increased floods and drought, which have a detrimental
impact on their economies. In fact, a “1% increase in the area affected by drought can slow a
country’s gross domestic product (GDP) growth by 2.7% per year and a 1% increase in the area
experiencing extreme rainfall can reduce GDP growth by 1.8% ”. This is due to countries facing3

declines of agricultural production for example. Naturally, this makes citizens concerned, and

3 "Droughts and floods slow economic growth - European ...." 30 Jan. 2014,
https://ec.europa.eu/environment/integration/research/newsalert/pdf/359na1_en.pdf. Accessed 26 Jan. 2022

2 "Housing prices - Overview - European Commission."
https://ec.europa.eu/eurostat/web/housing-price-statistics/overview. Accessed 26 Jan. 2022. (Dataset used)

1 "FAOSTAT - Food and Agriculture Organization of the United Nations" 20 Apr. 2020,
http://www.fao.org/faostat/en/. Accessed 26 Jan. 2022. (Dataset used)
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some might be inclined to sell their properties and move elsewhere, where the effects of climate
change might not be so detrimental and impact their daily lives.

For this study, I have chosen to analyse European countries, as the biggest factors of
being able to move elsewhere, due to climate change for example, are dependent on having the
money and freedom to do so. Thus, using European countries as the data sample provides a more
accurate representation of the confidence people have in their countries being able to withstand
climate change. It is more accurate, because if somebody doesn’t wish to remain in their country
due to its economic decline or even physical proof of climate change such as rising sea levels,
due to the freedom of movement of persons and capital, they would have no problem relocating
to other places in the EU. An exodus, due to climate change for example, can have a detrimental
impact on the housing market. A historical example is in Saudi Arabia. After the exodus of
expatriates, the housing market fell by 6% in a year .4

The aim of the study is to find the correlation between climate change and real estate
prices, and suggest possible reasons for these figures.

2  -  Method

In order to analyse the effect of climate change on housing prices, I have used the European
House Price Index (HPI), made available to the public by Eurostat. It is a broad measure of
housing prices, based upon a reference point; the reference point being 2015. The Index assigns
2015 the value of “100”, and in the charts below, the numbers will be percentages of increases or
decreases of the house price index in that specific country, in that specific year.

In order to measure climate change, I have used the Food and Agriculture Organization of
the United Nations’s temperature statistics. Throughout the study, I have used “temperature
change” per year, as the indicator of how much climate change a country is facing. The numbers
which will be represented in the data below will be in the units degrees celsius (°C)

Finally in order to visualize and interpret the data, I have utilised “Tableau”. It is a
business intelligence and analytics software which allows for interpretation of big datasets in
order to create graphs which allow for analysis of the two variables, notably climate change
(temperature change), and real estate prices.

4 "Expat exodus taking its toll on Saudi real estate market, says ...." 17 Nov. 2019,
https://www.arabianbusiness.com/property/433430-expat-exodus-taking-its-toll-on-saudi-real-estate-market-says-sp-
report. Accessed 26 Jan. 2022
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2.1  - Procedures

In order to graph the relationship between these two variables, I downloaded the datasets from
each of their respective websites. However before doing so, I filtered the years needed in the
data-processing software in order to make sure that they matched each other and could be
integrated together seamlessly. However, to achieve this, a complete reorganization of the table
of 500 columns had to be done manually in order to isolate the values that were required. This is
to avoid the 2019 housing prices to be matched with the temperature change of 2016, for
example. After doing this, the two datasheets were imported into Tableau.

In order to find a visual correlation between the two variables, a trendline was computed
in order to show the relationship between them. In order to make this more accurate however, I
manually calculated the correlation between the two trendlines. The formula employed
(Pearson’s number) is as followed, where X is the percentage change of the HPI index (housing
price change), and where Y is the change in temperature, in degrees celsius.

.

This created an output in the form ± 0.x (e.g -0.4522 or 0.6312)  - If the number is
negative, this means that the two variables are inversely correlated. Meaning, as the temperature
rises, the real estate price declines. This becomes very clear in the graphs below. However, if the
number is positive, it means that the variables are positively correlated, meaning that as the
temperature increases, so do the housing prices (represented in percentage change of the HPI)

The boundaries, taken from Richard H  Evans’ correlation guide in 1996 , used to5

determine strength of correlation are as follows:

Very weak  =  ± 0.00 - 0.19 Weak = ± 0.20 - 0.39
Moderate = ± 0.40 - 0.59 Strong =  ± 0.60 +

After doing the aforementioned steps, different countries were observed more closely,
and possible reasons for their correlation between housing prices and temperature change. The

5 "Pearson's correlation - Statstutor." http://www.statstutor.ac.uk/resources/uploaded/pearsons.pdf.
Accessed 27 Jan. 2022
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factors that I looked at included fiscal and technological capabilities, which might increase
citizen’s trust in their country’s capabilities. Another factor that I looked at was the policies and
political situations of various countries. Finally, another factor that I looked at was economic
crises which affected some countries, in particular Greece.

3.  - Findings / Results  - (Visual representation of data)

Please note, there is an interactive version, which is hosted on tableau’s servers. Please click here

Below are statistical images of the graphs created based on the datasets from these two sources.
This resulted in each country having a visual representation of these two variables. The orange
line is the increase in degrees celsius, whilst the blue line is the change in percentage of the
European House Price Index calculated for that country by Eurostat, based on the base value of
100 in 2015. (E.g in 2007, Latvia had 162%, meaning that the price was double that of 2015). An
article supporting this statement is found here

*    *    *

5

https://eu-west-1a.online.tableau.com/#/site/affectofclimatechangeonrealestateprices/views/AffectofClimateChangeonReal-estateprices/Sheet1?:iid=1
https://www.globalpropertyguide.com/Europe/Latvia/Price-History-Archive/latvian-property-the-rich-mans-boom-127118
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3.1  - Initial findings - (Visual interpretation of graphical data)

When looking at the graphs above, we see that some countries have a clear convergence between
these two variables, meaning that they have a positive correlation. That is, as one variable
increases (temperature change), the house prices increase as well. However, in some countries,
such as Latvia and Spain, we can see that the two trendlines are divergent. This suggests that the
variables are inversely correlated, meaning that as temperature increases, the house prices
decrease.  Some countries however, such as Romania, Hungary and Portugal even have the
trendlines appearing as parallel, meaning that they are either projected to stay the same, or
projected to increase simultaneously in similar amounts.

3.1.1 - Limitations of using this graphical data

A limitation of using this graphical data is that we don’t see any numbers, meaning we can’t
compare different countries to each other quantitatively. We can only compare them qualitatively,
which means that we cannot rank any countries apart from looking at which lines seem to
diverge the most. Furthermore, a limitation of using a graphical representation of the data, is that
we cannot attribute a number to the extent of correlation. It gives us an indication whether the
variables are correlated or not, however this is just a visual interpretation about how they are
correlated without any numerical values to quantify to which extent they are correlated.

3.1.2 - Value of using this graphical data

A value of using this graphical data is that we can easily initially categorize the countries that
follow the statement: “as temperature increases, the housing price decreases.” This allows for an
efficient analysis of all the countries that follow this trend. To add on, the graphical
representation of data allows us to see outliers such as the economic crisis in 2007. This ensures
that we take into account events that obviously aren’t a result of climate change yet impact the
house prices.
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3.2  - Findings / Results  - (Pearson’s correlation coefficient)

Country R value (Pearson’s number) Correlation6

Belgium -0,056506479 Negative; Very Weak

Bulgaria -0,315453251 Negative; Weak

Czechia 0,269298349 Positive; Weak

Denmark 0,415779 Positive; Moderate

Germany 0,514104413 Positive; Moderate

Estonia 0,718459597 Positive; Strong

Ireland 0,613238773 Positive; Strong

Greece -0,467023552 Negative; Moderate

Spain -0,107004319 Negative; Very Weak

France -0,194502861 Negative; Very Weak

Croatia -0,233707387 Negative; Weak

Italy -0,570150309 Negative; Moderate

Cyprus -0,332715831 Negative; Weak

Latvia 0,160318505 Positive; Very Weak

Lithuania 0,274995245 Positive; Weak

Luxembourg 0,106023862 Positive; Very Weak

Hungary 0,594241444 Positive; Moderate

Malta -0,47069992 Negative; Moderate

Netherlands 0,445988527 Positive; Moderate

Austria 0,59826263 Positive; Moderate

Poland 0,1993858 Positive; Very Weak

Portugal 0,261585327 Positive; Weak

Romania 0,679284443 Positive; Strong

Slovenia -0,010693212 Negative; Very Weak

Slovakia 0,495770894 Positive; Moderate

Finland -0,218861985 Negative; Weak

Sweden 0,392801577 Positive; Weak

6 Boundaries used are described in section 2.1
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3.3  - Initial findings - (Using Pearson’s correlation coefficient)

When looking at the table above, it is clear which countries have a negative correlation, and
which ones have a positive. This instantly shows the mathematical relationship between these
two variables and allows us to ascertain their correlation. Some of the countries have a strong
correlation between these two variables, some medium, some weak, and some very weak. From
these results, it is already possible to see some connections with real-world events. An example
is Italy. In fact people living in Venice, a famous city in Italy, are leaving in great numbers. Every
year 2000 people leave the city . This is partly due to events such as record-high flooding levels7 8

due to climate change ,costing hundreds of millions of Euros in damages . Below, I will9 10

continue with such analysis and suggest possible reasons for why some countries have the
correlation that they have.

3.3.1 - Limitations of using the Pearson’s correlation coefficient

A limitation of using Pearson’s correlation coefficient is that it just measures how similarly or
differently the variables move, in this case, over time. It doesn’t explain the cause for how one
impacts the other. It only explains that there is a correlation or not.

3.3.2 - Value of using Pearson’s correlation coefficient

A value of using Pearson’s correlation coefficient, is that it allows for ranking between the
countries and allows us to compare countries quantitatively. Moreover, the value of using
Pearson’s correlation coefficient is that we can quantify the effect of temperature change. This
means that we can see how changes to the climate relates to changes in house prices. It doesn’t
just show us if the variables are correlated or not; it allows us to see how much they are
correlated.

10 "Floods cause hundreds of millions of euros of damage in Venice." 15 Nov. 2019,
https://www.businessinsurance.com/article/20191115/STORY/912331686/Floods-cause-hundreds-of-milli
ons-of-euros-of-damage-in-Venice. Accessed 28 Jan. 2022.

9 "Climate Change Threatens These World Heritage Sites | Time." 22 Nov. 2019,
https://time.com/5736322/venice-flooding-climate-change/. Accessed 28 Jan. 2022.

8 "Venice hit by another ferocious high tide, flooding city." 15 Nov. 2019,
https://www.cnbc.com/2019/11/15/venice-hit-by-another-ferocious-high-tide-flooding-city.html. Accessed
28 Jan. 2022..

7 "tempers in Venice boil over in tourist high season - The ...." 22 Jul. 2017,
https://www.theguardian.com/world/2017/jul/23/venice-tempers-boil-over-tourist-high-season. Accessed
28 Jan. 2022.
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4  - Analyses of the findings

When looking at the figures above, some suggestions of real-life events as well as some possible
reasons arise in order to help understand the reason behind the correlation.

The first example is the Netherlands. Interestingly, despite ⅓ of the country being under
sea level , and sea levels continuing to rise due to climate change, the house prices are11

continuing to rise. As a result, a possible reason as to why the prices are continuing to rise, is
because of the Netherlands’ technological capabilities. In fact, every year, they spend over 1
Billion Euros in order to maintain their vast network of sea defences . One of these sea12

defences, called “the Maeslantkering storm surge barrier”, can survive storms up to 5 meters
higher than usual . This, alongside their other vast systems of canals and pumps lower the risk13

of damage from climate change, thus increasing people’s trust in the country, avoiding an exodus
due to climate catastrophe. In fact, according to a study, “80 percent [of the population ] are
"very" or "fairly" confident that the government will take appropriate measures in time .” In14

conclusion, a possible reason as to why the real estate prices are continuing to rise in the
Netherlands is because of the residents’ trust in its government and the Netherlands’ investments
in new technologies aimed at offsetting the consequences of climate change.

Another interesting example is Estonia. Estonia has the highest positive correlation.
However, there is no obvious connection between climate change and the increasing real estate
prices. We therefore probably have to explain this in a different manner. Looking at Estonia, it is
one of the new EU members with the strongest economic growth. In addition, the government
has built a well-functioning public transportation system. In fact the public transportation is
going to be free . Not only will this boost Estonia’s popularity amongst expatriates, but it will15

reinforce Estonia’s position as a technology hub in the Baltic region. These two factors probably
are predominant when we are trying to find the cause for the rise in real estate prices.

15 "Estonia is making public transport free | World Economic Forum." 1 Jun. 2018,
https://www.weforum.org/agenda/2018/06/estonia-is-making-public-transport-free/. Accessed 30 Jan. 2022.

14 "Most Netherlands residents not worried about flooding: survey ...." 28 Jan. 2020,
https://nltimes.nl/2020/01/28/netherlands-residents-worried-flooding-survey. Accessed 30 Jan. 2022.

13 "Maeslant Barrier | Rijkswaterstaat."
https://www.rijkswaterstaat.nl/english/about-us/gems-of-rijkswaterstaat/maeslant-barrier/index.aspx. Accessed 29
Jan. 2022.

12 "Dutch flood defences show what can be achieved with ...." 5 Jan. 2016,
https://www.itv.com/news/2016-01-05/dutch-flood-defences-show-what-can-be-achieved-with-investment/.
Accessed 29 Jan. 2022.

11 "Is the Netherlands below sea level? - Netherlands Tourism."
https://www.netherlands-tourism.com/netherlands-sea-level/. Accessed 29 Jan. 2022.
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Another example is Greece. Climate change will have a detrimental impact on
Greece. Studies suggest that there will be a 20-30% decrease in rainfall in the summer, meaning
that the moisture deficit will increase by 12%. This results in “an increased rate of soil
conversion into dryland in 60% of arable land” . As a result, the agricultural industry will suffer.16

The real estate prices will also be affected, as the purchasing power of those dependent on the
agriculture industry has decreased. In essence, a possible reason as to why the real estate prices
decrease as the temperature increases, is because the agricultural industry suffers, causing
economic decline. However, it is important to note that this reason may only be one of the
factors. Most likely, the predominant factor that can be attributed to the real estate prices
dropping, is the fact that Greece has faced a severe economic recession since the world-wide
crisis in 2007.

Similar to Greece, Malta’s agricultural industry is facing the consequences of climate
change. Malta however, is facing desertification. As a result, groundwater reserves are affected.
In fact, 80% of Malta’s groundwater reservoirs are classified as “poor” . Countries and cities17

depend on groundwater for their reserves, and if there isn’t enough, they will start to experience
the effects of water scarcity. This means people won’t have enough to drink or wash themselves.
Agriculture will also suffer as there won’t be enough water for irrigation. However, another
possible reason for the decreasing real estate prices can also be due to the political crisis that
Malta is currently experiencing. The crisis results in less foreign investment and political
instability, resulting in an economic decline . Naturally, the aforementioned consequences will18

have a clear impact on the housing market. However, more interestingly, in the future, it would
be possible for an exodus to occur in Malta. According to researchers, water scarcity is a major
factor of an exodus . This will result in housing prices to collapse and might even lead to a19

crisis. In essence, Malta’s decreasing real estate prices could be attributed to the political unrest
that the country is currently experiencing.Another explanation could be the degrading soil
quality due to climate change that is ruining Malta’s agricultural industry.

5 - Conclusion and summary

19 "'People are dying': how the climate crisis has sparked an ...." 29 Jul. 2019,
https://www.theguardian.com/global-development/2019/jul/29/guatemala-climate-crisis-migration-drought-
famine. Accessed 31 Jan. 2022.

18 "Economy risks slowdown if political crisis persists - Central Bank." 16 Dec. 2019,
https://www.independent.com.mt/articles/2019-12-16/local-news/Economy-risks-slowdown-if-political-crisi
s-persists-Central-Bank-6736217512. Accessed 31 Jan. 2022.

17 "Malta warned of low groundwater levels - Times of Malta." 9 Jul. 2018,
https://timesofmalta.com/articles/view/malta-warned-of-low-groundwater-levels.683985. Accessed 31 Jan.
2022.

16 "The Impact of Climate Change on the Greek Economy ...."
https://www.dianeosis.org/en/2017/08/impact-climate-change-greek-economy/. Accessed 31 Jan. 2022.
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So what can this study be useful for? This study can be useful for analysing the trends in the
future and make connections with real-world events. As the effects of climate change get worse,
the economic consequences that will follow will increase. Moreover, as the world progresses into
more severe temperature changes, the correlation between these two variables will probably
increase. Some countries, such as the Netherlands that for now have managed to overcome the
climate change problem using technology, might see a major increase in positive correlation as a
result. A possible reason for this could be the influx of people leaving countries who are having
trouble coping with climate change . This means that in countries like Netherlands, the housing20

market might see an increase, whilst countries that are at big risk of climate change, such as
Malta, Greece, and Italy, could possible see a significant decrease in housing prices, due to the
exodus of people leaving in order to seek refuge in a country who won’t face as harsh
consequences of climate change.

It is important to note however, that using temperature change as the indicator of climate change
might not be the most accurate way. In order to make an investigation more accurate, one would
have to isolate selected countries, such as the ones living on the coasts. Then, one could use
rising sea levels, for example, as the indicator of climate change. This study is effective as a
starting point, as it isolates the countries that have the biggest negative correlation, such as
Greece, Italy and Malta. However, a next possible step would be to look at the rising sea levels
of each of these countries, and then look at the correlation between the rising sea levels and real
estate prices.

In conclusion, this study shows how 40% of the 27 countries researched, have a negative
correlation between temperature change and real estate prices. This means that in 11 of the 27
countries, as the temperature increases due to climate change, the real estate prices drop. It is
important to note however, that the correlation doesn’t prove this relationship. Based on the
correlation, however, one can create suggestions in order to try to understand why the correlation
might be negative.

20 "'People are dying': how the climate crisis has sparked an ...." 29 Jul. 2019,
https://www.theguardian.com/global-development/2019/jul/29/guatemala-climate-crisis-migration-drought-
famine. Accessed 31 Jan. 2022.
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