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" In the EU, the needs for heating a given building in 2022 were approximately two-tenths lower than in
1979."

" The need to cool a given building in the EU in 2022 was almost four times higher compared with 1979."

Heating degree days

Cooling degree days

The use of indicators or indexes such as ’heating degree days’ and ‘cooling degree days’ can contribute to the
correct interpretation of energy consumption for cooling and heating buildings. Heating degree days (HDD) and
cooling degree days (CDD) are weather-based technical indexes designed to describe the energy requirements of
buildings in terms of heating (HDD) or cooling (CDD). This article presents the variations of HDD and CDD since
1979, based on data available. Each year, the Joint Research Centre provides the data necessary to produce this
article.

Heating and cooling degree days at EU level

Heating degree days values are decreasing across time
Heating degree days (HDD) values decreased by 19 % between 1979 and 2022 in the EU, indicating that,
compared with 1979, only 81 % of the heating needs were observed in 2022. The arithmetic average across 42

years of data is 3 199. The trend shows that heating degree days are decreasing across time. After 1999, with the
exception of four years (2010, 2004, 2003 and 2001), heating degree days were lower than average (see Figure 1).
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Figure 1: Heating degree days in EU, 1979-2022 Source: Eurostat (nrg_chddr2_a)

Cooling degree days values are increasing across time

By contrast, cooling degree days (CDD) values in 2022 were almost four times higher between 1979 (37) and 2022
(140), indicating that the needs for cooling (air conditioning) in a given building increased over the last decades. For
cooling degree days, the trend observed from our measurements shows an increase across time. The average
CDD value for the EU is 75. After 2001, only a few years (2002, 2004, 2005 and 2014) were below average (see
Figure 2).

Cooling degree days in EU, 1979-2022

160
140
120 /
100 /\ A/\VA\-—J
80 A P /\ /\\ /AV \ / N

- V) N

60 [N

40— \/p"

20
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
DO - ANMFTOOMMNODDO-TNOTOD OM~MODO -—ANNTO OO —NMTWOROMNS~SNOD O —N
I~ 00 OO OWWOW®OQWOWIOOWO®WOWOHDHO OO ODOOOODOOOO v v v v v ¥ v v v ¥ o AN QN
OO OO0 OO0 OO0 0000000000000 0O00000000O0
FFFFFFFFFFFFFFFFFFFFF N AN AN AN NN NN ANANANNNNNANNANANNANNN
——EU —average CDD Linear (EU)
Source: Eurostat (nrg_chdd_a) eurostat&

Figure 2: Cooling degree days in EU, 1979-2022Source: Eurostat (nrg_chddr2_a)

Heating and cooling degree days by EU Member State

Highest heating degree days values in Finland and Sweden
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Heating degree days vary across EU Member States. Considering all data available over the 1979-2022 period,
Finland had the highest average annual HDD value (5 656), while for Malta, the value of this index was 534. This
means that for a given building, the need for heating was ten times less in Malta than in Finland between 1979 and
2022 (see Figure 3). Finland was followed by Sweden (with an average HDD of 5 316) and Estonia (4 338). The EU
Member States with the lowest HDD were Malta (534), followed by Cyprus (778) and Portugal (1 233).
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Figure 3: Average Heating Degree Days, 1979-2022 Source: Eurostat (nrg_chdd_a)

Considering the latest year under observation (2022), the countries with the highest HDD values were Finland (5
277), Sweden (4 919) and Estonia (4 118) (see Figure 4). This means that in 2022, a given building would have
greater needs for heating in Finland, Sweden and Estonia compared with the rest of the EU, since lower
temperatures (below 15°C) were more

frequent. The Member States with the lowest HDD values in 2022 were Malta (544), Cyprus (696) and Portugal (968).
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Heating degree days, 2022
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Figure 4: Heating Degree Days, 2022 Source: Eurostat (nrg_chdd_a)

The correlations between the countries’ annual heating degree days data are available in Table 1. They are
organised in increasing arithmetic average value order. On the correlation analysis, neighbouring countries have
higher heating degree days values. Countries of similar latitude have similar arithmetic average values, but if their
longitude is different, the correlation varies. For example, looking at Portugal and Cyprus, even if their average
values are similar, the correlation is relatively low 0.12. On the other hand, Luxembourg, Belgium and the
Netherlands have high correlation.
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Table 1: Heating degree days countries’ correlations Source: Eurostat (nrg_chdd_a)

Highest cooling degree days in Malta and Cyprus

Similar to heating, cooling degree (CDD) days vary across the EU. Figure 5 shows the annual averages across 43
years, from 1979 to 2022. Malta had the highest CDD (580.4), followed by Cyprus (579.9) and Greece (274). The
lowest values for this index were calculated for Ireland (0.03), Sweden (0.4) and Denmark (0.97). This means that
for a given building, the av-
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erage need for cooling (or air conditioning) in Ireland, Sweden and Denmark were negligible between 1979 and 2022.

Average cooling degree days, 1979-2022
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Figure 5: Average Cooling Degree Days, 1979-2022 Source: Eurostat (nrg_chdd_a)

Considering the latest year under observation (2022), the countries with the highest CDD values were Malta (842),
Cyprus (698) and Spain (384) (see Figure 6). This means that in 2022, a given building would have greater need for
cooling (or air conditioning) in Malta, Cyprus and Spain compared with the rest of the EU, because higher
temperatures (over 24°C) were more frequent. The lowest CDD index calculated was observed for Ireland (0.03)
followed by Sweden (1.57) and Finland (2.47) in 2022.
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Cooling degree days, 2022
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Figure 6: Cooling Degree Days, 2022 Source: Eurostat (nrg_chdd_a)

The correlations between the countries’ annual cooling degree days data are available in Table 2. On the
correlation analysis, neighbouring countries have higher cooling degree days values, for example Lithuania, Latvia
and Estonia. Countries of similar latitude have similar arithmetic average values but if their longitude is different, the
correlation varies. Cooling degree days datasets correlation between Portugal and Greece is 0.12.

Cooling degree days countries correlations
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Table 2: Cooling degree days countries’ correlations Source: Eurostat (nrg_chdd_a)

Heating and cooling degree days by NUTS 1 regions

NUTS 1 regions classification based on their average HDD values

On NUTS ( Nomenclature of territorial units for statistics ) 1 regional level, Table 3 classifies the regions in
increasing HDD values. As expected, the regions of Canarias in Spain (171), Regido Auténoma da Madeira in
Portugal (313.8), Malta (534) and Cyprus (778) have the lowest average HDD values. It is interesting to observe
that other regions in Member States, geographically distant have similar average values, such as Makroregion
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Poludniowo-Zachodni in Poland (3 507), Slovensko in Slovakia (3 354) and Bayern in Germany (3 357). Ireland (2
833) has similar average values as West-Nederland (2 711) and Yugozapadna i yuzhna tsentralna Bulgaria (2 767).
The same applies to Lithuania (3 981) and the regions Westésterreich in Austria (3 987) and Ostra Sverige in
Sweden (4 117). Values for all regions are available in the attached excel file.

NUTS 1 regions in increasing average heating degree days values

NUTS 1 regions in increasing average heating degree days values

1 Canarias 1711 21 Pays-de-a-Loire 21970 41 Grand Est 2807.4 61 Baden-Wirttemberg 31261 81 Sudosterreich 37030
2 Regido Autonoma da Madeira (PT) 3138 22 Occitanie 22060 42 Eireflreland 28331 62 Ostésterreich 31313 82 Sodra Sverige 38597
3 Malta 5344 23 Bretagne 22321 43 Auvergne - Rhone-Alpes 2839.1 63 Brandenburg 31317 83 Lietwa 39814
4 Kypros 777.8 24 Centre - Val de Loire 24132 44 Macroregiunea patru 28406 64 Hamburg 31857 84 Westésterreich 39865
5 Nisia Aigaiou, Kt 9218 25 Hvatska 24382 45 AlfSld és Eszak 28424 65 Schleswig-Holstein 32166 85 Gstra Sverige 41174
6 Atiki 11269 26 Ile de France 24781 46 Oost-Nederland 2847.0 66 Mecklenburg-Vorpommern 32218 86 Latija 4157.0
7 Isole 11405 27 Provence-Alpes-Cote diAzur 24819 47 Macroregiunea trei 28488 67 Sachsen 32466 87 Aland 42411
8 Sur (ES) 12258 28 Nomandie 25314 48 Region wallonne 29064 68 Thiringen 33200 88 Eesti 43377
9 Continente 12340 29 Sevema i yugoiztochna Bulgaria 25425 49 Nordrhein-Westfalen 29282 69 Makroregion Péinocno-Zachodni 33229 89 Norge 56029
Région de Bruxelles-Capitale/Brussels

10 Corse 1487.9 30 Hoofdstedeljk Gewest 25913 50 Noord-Nederland 2953.1 70 Makroregion Poludniowo-Zachodni 33392 90 Manner-Suomi 56616

11 Kentri Ellada 15536 31 Viaams Gewest 26060 51 Slovenja 29714 71 Slovensko 33535 91 Norra Sverige 59015
12 Sud 15632 32 Hauts-de-France 26641 52 Saariand 29931 72 Bayem 33569

13 Este (ES) 1639.0 33 Nord-Ovest 26780 53 Luxembourg 30207 73 Danmark 33804

14 Centro (IT) 18485 34 Zuid-Nederiand 27062 54 Rheinland-Pfalz 30305 74 Macroregiunea unu 34169

15 Noroeste (ES) 18839 35 Bourgogne - Franche-Comts 27088 55 Bremen 30343 75 Cesko 34495

16 Comunidad de Madrid 19373 36 West-Nederland 27111 56 Berln 30459 76 Makroregion Centrainy 34802

17 Centro (ES) 20506 37 Nord-Est 27518 57 Niedersachsen 30529 77 Makroregion Poludniowy 35074

18 Voreia Ellada 20539 38 Yugozapadna i yuzhna tsentraina Bulgaria 27668 58 Sachsen-Anhalt 3087.1 78 Makroregion Wojewddziwo Mazowieckie 35648

19 Nouvelle-Aquitaine 2075.7 39 Dunantal 2797.7 59 Macroregiunea doi 31022 79 Makroregion Pélnocny 36194

20 Noreste (ES) 21592 40 Kozép 28047 60 Hessen 31175 80 Makroregion Wschodni 36425

Source: Eurostat (online data code: nrg_chddr2_a) eurostat#&

Table 3: NUTS 1 regions in increasing average Heating Degree Days values Source:

NUTS 1 regions classification based on their average CDD values

Eurostat (nrg_chddr2_a)

On NUTS 1 regional level, Table 4 classifies the regions in increasing CDD values. Ireland (0.02), the region Norra
Sverige in Sweden (0.09), as well as Norge (0.09) have the lowest average CDD values. It is interesting to observe

that other geographically distant regions have similar average values, such as Makroregion Wojewddztwo

Mazowieckie in Poland (16.5) and Noroeste in Spain (17.1). The same applies to the regions Yugozapadna i
yuzhna tsentralna Bulgaria (95.1) and Provence-Alpes-Cote d’Azur (91.6). Values for all regions are available in the

attached excel file.

NUTS 1 regions in increasing average cooling degree days values

NUTS 1 regions in increasing average cooling degree days values

1 Enrellreland 0.0 21 Oost-Nederiand 105 41 Nordrhein-Westfalen 180 61 Nouvelle-Aquitaine 432 81 Centro (ES) 2071
2 Norra Sverige 0.1 22 Mecklenburg-Vorpommern 11042 Makroregion Pélnocno-Zachodni 193 62 Dunantul 686 82 Voreia Ellada 2219
3 Norge 0.1 23 Hauts-de-France 118 43 Sachsen 206 63 Occitanie 799 83 Sud 2476
4 Aland 06 24 Bayem 125 44 Rheinland-Plalz 207 64 AlfSid és Eszak 87.2 84 Kentriki Ellada 2671
5 Sodra Sverige 0.9 25 Makroregion Painocny 126 45 Baden-Wirtiemberg 208 65 Macroregiunea doi 885 85 Comunidad de Macrid 2768
6 Danmark 10 26 Niedersachsen 128 46 Sachsen-Anhalt 209 66 Kozep-Magyarorszag 906 86 Isole 2799
7 Manner-Suomi 14 27 Bremen 134 47 Luxembourg 216 67 Provence-Alpes-Cdte d/Azur 916 87 Sur (ES) 3568
8 Gstra Sverige 15 28 Makroregion Wschodni 139 48 Grand Est 22368 Yugozapadna i yuzhna tsentraina Bulgaria 95.1 88 Nisia Aigaiou, Krit 4015
9 Regido Auténoma da Madeira (PT) 39 29 Thiringen 139 49 Saariand 228 69 Macroregiunea patru 1015 89 Attki 5082
10 Eest 49 30 Viaams Gewest 14.1 50 Brandenburg 23270 Hrvatska 1115 90 Kypros 5799
11 Schleswig-Holstein 52 31 Makroregion Poludniowy 14151 lle de France 255 71 Nord-Ovest 1153 91 Malta 5804
12 Latvija 63 32 Region wallonne 148 52 Pays-de-la-Loire 261 72 Noreste (ES) 1191
13 Westssterreich 7.1 33 Cesko 159 53 Macroregiunea unu 291 73 Corse 1194
14 Bretagne 73 34 Zuid-Nederland 16.0 54 Centre - Val de Loire 305 74 Nord-Est 1340
15 Noord-Nederland 7.4 35 Makroregion Wojewsdziwo Mazowieckie 165 55 Bourgogne - Franche-Comts 312 75 Macroregiunea trei 1352
16 Normandie 82 36 Makroregion Poludniowo-Zachodni 166 56 Slovensko 314 76 Canarias 130.7
17 West-Nederland 87 37 Hessen 167 57 Berin 337 77 Sevemai yugoiztochna Bulgaria 1480
Région de Brurelles-Capitale/Brussels
18 Lietuva 9.0 38 Hoofdstedeljk Gewest 169 58 Slovenja 353 78 Centro (IT) 1710
19 Siidosterreich 100 39 Noroeste (ES) 17.1 59 Ostésterreich 387 79 Continente 1842
20 Hamburg 10240 Makroregion Centrain 17960 Auvergne - Rhone-Alpes 39180 Este (ES) 2040
Source: Eurostat (online data code: nrg_chddr2_a) eurostatH

Table 4: NUTS 1 regions in increasing average Cooling degree days values Source: Eurostat (nrg_chddr2_a)

Heating and cooling degree days by NUTS 3 regions

Higher HDD values in Finnmark, Norway

On NUTS 3 regional level, the annual averages for all available data spanning across 43 years, from 1979 to 2022
show that Finnmark in Norway had the highest HDD value (6 778), while the lowest value was observed in

Fuerteventura, Spain (17.4). In 2022, the

highest HDD value measured was 6 257 in Finnmark, while the lowest was observed in La Gomera in Spain with 1.7.
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Map 1: Heating degree days in NUTS 3 regions Source: Eurostat (nrg_chddr2_a)
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Higher cooling degree days values in Malta and Cyprus

On NUTS 3 regional level, the annual averages for all available data spanning 43 years, from 1979 to 2022 showed
that Gozo and Comino / Ghawdex u Kemmuna region in Malta had the highest CDD value (594). The second EU
Member State where, for a given building, the need for cooling (or air conditioning) was significant was Cyprus
(580). In 2022, the highest cooling degree days value was measured in Gozo and Comino / Ghawdex u Kemmuna
(842).
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Cooling degree days
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Map 2: Cooling degree days in NUTS 3 regions Source: Eurostat (nrg_chddr2_a)
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Source data for tables and graphs

» Heating and cooling degree days statistics

Context

Over the last decades, the effects of global warming caused relevant impacts in many sectors. Given the previsions,
this tendency is expected to persist at least until the end of this century. Identifying climate-related impacts and
assessing how important these impacts are is an important element of any effective strategy for managing future
climate risks. Weather-related energy consumption for heating and cooling buildings indicators such as HDD and
CDD can contribute to monitoring energy demand for cooling and heating buildings under climate change.

Methodology

Heating degree days (HDD) index is a weather-based technical index designed to describe the need for the heating
energy requirements of buildings. Cooling degree days (CDD) index is a weather-based technical index designed to
describe the need for the cooling (air-conditioning) requirements of buildings.

We derive HDD and CDD data from meteorological observations of air temperature, interpolated to regular grids at
25 km resolution for Europe. We aggregate calculated gridded HDD and CDD and we present them on NUTS-3
level.

Heating Degree Days (HDD) index : the severity of the cold in a specific time period taking into consideration
outdoor temperature and average room temperature (in other words the need for heating). The calculation of HDD
relies on the base temperature, defined as the lowest daily mean air temperature not leading to indoor heating. The
value of the base temperature depends in principle on several factors associated with the building and the
surrounding environment. By using a general climatological approach, the base temperature is set to a constant
value of 18°C in the HDD calculation.

If Tm < 15°C Then [HDD = >"i(18°C - Tim)] Else [HDD = 0] where Tim is the mean air temperature of day i.
Examples: If the daily mean air temperature is 12°C, for that day the value of the HDD index is 6 (18°C-12°C). If the
daily mean air temperature is 16°C, for that day the HDD index is 0. Only days with a daily mean air temperature
equal or below 15°C are considered for this calculation.

Cooling degree days (CDD) index : the severity of the heat in a specific time period taking into consideration
outdoor temperature and average room temperature (in other words the need for cooling). The calculation of CDD
relies on the base temperature, defined as the highest daily mean air temperature not leading to indoor cooling.
The value of the base temperature depends in principle on several factors associated with the building and the
surrounding environment. By using a general climatological approach, the base temperature is set to a constant
value of 21°C in the CDD calculation.

If Tm > 24°C Then [CDD = } iTim - 21°C)], Else [CDD = 0] where Tim is the mean air temperature of day i.
Examples: If the daily mean air temperature is 26 °C, for that day the value of the CDD index is 5 (26°C-21°C). If the
daily mean air temperature is 22°C, for that day the CDD index is 0. Only days with a daily mean air temperature
equal or above 24°C are considered for this calculation.

These calculations are executed on a daily basis, added up to a calendar month and subsequently to calendar
years. Annual data are calculated as the sum of monthly data by Eurostat.

Data sources

This dataset includes monthly data as published by the Joint Research Centre’s AGRI4CAST Resources Portal .
Note that Eurostat is not the producer of the monthly data, but only re-publishes the data.
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Database

» Energy (nrg) , see:

Cooling and heating degree days by country - annual data (nrg_chdd_a)
Cooling and heating degree days by country - monthly data (nrg_chdd_m) Cooling and heating degree days by

NUTS 3 regions - annual data (nrg_chddr2_a) - data for NUTS 1, NUTS 2 and NUTS 3 are in the same dataset
Cooling and heating degree days by NUTS 3 regions - monthly data (nrg_chddr2_m)

Dedicated section

* Energy

Methodology

» Energy statistics - cooling and heating degree days (ESMS metadata file — nrg_chdd)

External links

« Joint Research Centre - Agri4Cast toolbox

» EU Science Hub Changes of heating and cooling degree-days in Europe from 1981 to 2100
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https://ec.europa.eu/jrc/en/publication/changes-heating-and-cooling-degree-days-europe-1981-2100
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