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" Four production activities account for more than 50% of production-related energy use while contributing
around 6% of EU’s GDP. "

" About one quarter of the energy used by the EU’s production activities is for goods and services that are
exported. "

Net domestic energy use and gross value added by 64 production activities
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Net domestic energy use and gross value added by 64 production activities (NACE) European Union (EU),
2021 Source: Eurostat (env_ac_pefa04), estimations based on (hama_10_a64) and (naio_10_fcp_u3) For list
of NACE Rev 2 codes see here

The EU economy needs energy to function. Some 45.5 million Terajoules (TJ) of energy — about three quarters of
the EU’s net domestic energy use — is due to domestic production activities by European businesses. This article
shows which production activities have the highest energy use compared to their economic significance. It also
presents products whose final use has the highest ‘'domestic energy footprint’, i.e. the energy used within EU
domestic supply chains that make these products available.
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https://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Net_domestic_energy_use

This article is based on European environmental-economic accounts and macro-economic modelling using national
accounts data.

Main findings

In 2021, the net domestic energy use in the EU economy amounted to 62.1 million TJ (see Table 1). It includes
energy used directly by households and energy used by production activities of businesses. Households account
for about one quarter of net domestic energy use (16.6 million TJ), mostly for heating and cooling. The domestic
producers of goods and services in the EU, i.e. businesses, account for three quarters of net domestic energy use
(45.5 million TJ). The energy use related to businesses’ production activities is the focus of this article. The
production activity ’electricity, gas and steam supply’ (NACE code D) is the main energy user among economic
producers, at around 20 %. With the help of economic modelling, the net domestic energy use by economic
producers is attributed to the final use of products (goods and services) — referred to as ‘'domestic energy footprints
(see Table 2). Products for final consumption by households and government account for about 59 % of domestic
energy footprints. Exported products account for around 25 % and investment goods for around 16 %.

Net domestic energy use — an overview

Table 1 presents net domestic energy use in a breakdown by economic activity following the concepts of national
accounts. Economic activities are broken down by businesses (production activities classified according to NACE)
and private households.
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Net domestic energy use by economic activities
European Union (EU-27), 2021

Economic activities

label code (NACE) Terajoules %o
All activities 62 062 756 100
Production activities (NACE) 45469 842 733
Electricity, gas, steam and air conditioning supply D 12 218 816 19.7
Manufacture of chemicals and chemical products c20 5 566 781 9.0
Land transport and transport via pipelines H49 2982 883 4.8
Manufacture of basic metals Cc24 2 583 800 4.2
Water transport H50 1998 889 3.2
Manufacture of coke and refined petroleum products c19 1872 584 3.0
Manufacture of other non-metallic mineral products C23 1513 852 24
Manufacture of paper and paper products c17 1421 936 2.3
Crop and animal production, hunting and related service activities AQ1 1368 272 22
Construction F 1339 374 2.2
Manufacture of food products; beverages and tobacco products Cc10-C12 1293 321 2.1
Air transport H51 1104 096 1.8
Retail trade, except of motor vehicles and motorcycles G47 721672 1.2
Public administration and defence; compulsory social security O 692 577 1.1
Wholesale trade, except of motor vehicles and motorcycles G46 678 631 1.1

g 122 358 13.1
16592914 267
9373538 15.1
5631278 9.1
1 568 098 26

Other NACE production activities
Households' consumption activities
Heating/cooling activities by households
Transport activities by households

Other activities by households

Source: Physical Energy Flow Accounts (PEFA) - Key indicators by
MNACE Rev. 2 activity (online data code: env_ac_pefald)
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Table 1: Net domestic energy use by economic activities European Union (EU-27), 2021 Source: Eurostat
(env_ac_pefa04)

Households’ direct energy use accounts for about one quarter of the net domestic energy use (16.6 million TJ).
More than half of it is for heating and cooling, the other half for private transportation and other activities (e.g.
electricity used for electronic devices). Businesses (production activities) account for the remaining three quarters
(45.5 million TJ). Electricity, gas and steam supply (NACE code D) is the production activity with the highest share —
around 20 % of net domestic energy use. This figure only includes transformation losses and own use incurred
during the supply and distribution of electricity, gas and heat, while the ’end’ use of these products is assigned to
the respective end user.

The chemical industry (NACE code C20) is the second largest energy user accounting for around 9.0 % of net
domestic energy use. The chemical industry uses significant amounts of energy products for non-energy purposes
e.g. petroleum products used to produce plastic. Accounting for 4.8 %, land transport services (NACE code H49)
rank third, and with 4.2 %, the manufacture of basic metals (NACE code C24) ranks fourth. Land transport services
only include energy used by commercial companies providing land transport services by trains, trucks, vans, taxis
etc. Energy uses for road transport operated by private households and other production activities are classified
under the relevant NACE codes (other than H49). Water transport (NACE code H50) is the fifth biggest production
activity, accounting for 3.2 % in terms of net domestic energy use.

Comparing energy use with gross value added

The breakdown of production activities into 64 classes is the same as for economic statistics (national accounts),
therefore enabling joint analyses. Figure 1 compares the net domestic energy use with the gross value added
(GVA) for the 64 production activities (NACE).
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Net domestic energy use and gross value added by 64 production activities
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Figure 1: Net domestic energy use and gross value added by 64 production activities (NACE) Euro-
pean Union (EU-27), 2021 Source: Eurostat (env_ac_pefa04), estimations based on (naio_10_fcp_u3) and
(nama_10_a64) For list of NACE Rev 2 codes see here

Figure 1 shows that the four main production activities in terms of energy use account for more than half (51.4 %) of
the net domestic energy use of the 64 production activities; while these top four production activities only contribute
6.0 % of the gross domestic product (GDP). These four production activities are: 'Electricity, gas, steam and air
conditioning supply’ (NACE code D), 'Manufacture of chemicals and chemical products’ (NACE code C20), 'Land
transport and transport via pipelines’ (NACE code H49), and '"Manufacture of basic metals’ (NACE code C24). The
top 10 ranking production activities account for more than 70 % of net domestic energy use while contributing 14.6
% of GDP. The GDP is roughly the sum of gross value added of the 64 production activities plus net taxes on
products.

Domestic energy footprints

In the previous section, the energy use was assigned to production activities as they generate added value.
Alternatively, all the energy used along the domestic production chain of a good or service can be attributed to the
final product as it is delivered to the final user. For instance, the manufacture of a motor vehicle involves many
production stages within the domestic economy e.g. manufacture of basic metals, manufacture of rubber, building
of parts, assembly, product design, testing, etc. before the product is finalised. The net domestic energy use of all
EU production activities (i.e. 46.4 million TJ) is re-attributed to the products delivered to final users; this ‘domestic
energy footprint’ of products is energy used along the EU domestic supply chains that make these products
available. The re-attribution is done using input-output modelling (see details at the end of the article).

Table 2 shows the 'domestic energy footprint’ by type of final use and type of product. The columns of Table 2

present a breakdown using two categories of final use, which are common in national accounts: domestic final use
and exports. The rows of Table 2 show the various products (goods and services) delivered to final use.
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Domestic energy footprints' of goods and services delivered to main categories of final uses
European Union (EU-27), 2019, Terajoule
Goods and services (CPA classification)

Final
consumption
label code expediture 5:3::2:; Total final
and Gross services use
Capital
formation
Total CPA products TOTAL 34 949 109 11 469 475 46 418 584
Electricity, gas, steam and air conditioning CPA_D35 4 856 733 70273 4 927 006
Constructions and construction works CPA F 4110 977 29 370 4140 347
Food, beverages and tobacco products CPA_C10-12 2 538 859 502 538 3041 397
Chemicals and chemical products CPA_C20 578 674 1956 211 2534 885
Retail trade services, except of motor vehicles and motorcycles CPA_G4T 167139 67 824 1739 216
Accommodation and food services CPA_I 1642 386 32 608 1674 994
Motor vehicles, trailers and semi-trailers CPA_C29 1015483 638 835 1654 317
Coke and refined petroleum products CPA_C19 941 527 690 020 16315647
Wholesale trade services, except of motor vehicles and motorcycles CPA_G46 1191789 405 982 1597 771
Public administration and defence services; compulsory social security services CPA_084 1543431 3126 1546 557
Land transport services and transport services via pipelines CPA_H49 1218 776 178 348 1397 124
Human health services CPA_QB6 1346 915 689 1347 604
Air transport services CPA_H51 798 068 534 163 1332 231
Real estate services CPA_LGS 1276 111 1670 1277 781
Water transport services CPA_H50 130 799 1126 314 1257 113
Machinery and equipment n.e.c. CPA_C28 528 262 664 434 1192 697
Other CPA products 9 558 928 4 567 071 14 125 999

MNote: Domestic final use includes: final consumption expenditures by households, government and non-profit organisations serving households, gross
fixed capital formation (investments), changes in inventories and acquisition less disposals of valuables.

Source: Energy used for the provision of goods and services (domestic energy footprint) - input-output analysis (online data code: env_ac_pefafp)
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Table 2: ’Domestic energy footprints’ of goods and services delivered to main categories of final uses
European Union (EU-27), 2019, Terajoule Source: Eurostat (env_ac_pefafp)

Goods and services with the highest domestic energy footprint

Table 2 shows that the final consumption of electricity, gas and steam (CPA product code D35) is 4.9 million TJ of
‘domestic energy footprint’ which is roughly 11 % of the EU’s total. The final demand for buildings and
infrastructures (CPA product code F 'construction’) is the second largest reason for the EU’s 'domestic energy
footprint’; followed by the demand for food and beverages (CPA C10-12) and chemicals (CPA C20).

The top ranking goods and services in Table 2 are ’basic’ products that everyone requires for serving basic needs,
such as housing, eating, shopping, trading, and moving. There are limits to how much of the use of these products
can be reduced. One may focus on how these needs can be organised and provided with a lower
production-chain-wide use of energy. Input-output modelling based on Eurostat’s data offers a means to further
investigate the production chains of goods and services in order to identify the most relevant production stages for
improved energy efficiency.

EU’s production activities use one quarter of its net domestic energy to produce goods and services for
export

About three quarters of the ‘domestic energy footprint’ is due to domestic final uses of products, i.e. products used
by EU resident units. These comprise final consumption of products by households and general public (about 59 %)
and investments in the form of buildings, infrastructures, machinery and equipment (about 16 %). About 11.5 million
TJ (2019) — about one quarter of the ‘domestic energy footprint’ — is due to the domestic production of goods and
services for export (see Table 2).

However, the EU avoids the use of energy because semi-finished and finished goods and services are imported.
Additional energy would be used if the EU were to produce these goods and services itself. Eurostat estimates the
net domestic energy use avoided by imports to be around 12.6 million TJ (2019). This approximation is also based
on macro-economic input-output modelling.
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Concepts and definitions

Net domestic energy use

Net domestic energy use is an indicator derived from physical energy flow accounts (PEFA). It denotes the amount
of energy ‘used up’ by a given economic activity and thereby made unavailable for any further energy use. The
energy is either lost in the form of dissipative heat into the environment or temporarily stored in products such as
plastics, lubricants, bitumen etc. This means, net domestic energy use may be split into a component for energy
use and a component for non-energy use. Net domestic energy use is a vector presenting the respective energy
use in a breakdown by more than 60 economic activities of resident units. The definition and demarcation of
economic activities follows concepts and principles as laid down in economic statistics (national accounts).
Economic activities include production activities (classified by 64 NACE divisions) and consumption activities of
private households (classified by three purposes).

Net domestic energy use corresponds to the aggregate of the following variables as defined in energy statistics:
final energy consumption by end users, energy sectors’ own use, losses during transformation (for example, from
oil or gas into electricity) and distribution of energy, as well as those energy amounts of international aviation and
international marine bunkers used by resident units.

Attribution of net domestic energy use to products and final users (‘[domestic energy footprints’)

Macro-economic models integrate net domestic energy use (as derived from PEFA) with economic statistics. One
example is the so-called input-output technique, a type of macro-economic modelling with the help of which one
can determine how much net domestic energy use is ’activated’ along the production chain of products provided for
final use. ‘Domestic energy footprints’ are the result of this input-output modelling and can be presented by type of
final use and by type of product. National accounts distinguish three main categories of final use of products: final
consumption expenditures (mainly by private households and governments), gross capital formation (investments),
and exports of products to the rest of the world.

The domestic energy footprint estimates are based on single-region environmentally extended input—output
modelling. The modelling is based on the aforementioned net domestic energy use (as derived from PEFA) which
are integrated with ESA supply and use tables . The latter ESA supply and use tables have to be estimated for the
aggregated EU economy; the latest reference year available is 2019 because this estimation procedure has been
discontinued. Data were estimated based on naio_10_cp1610 and nama_10_a64.

Source data for tables and graphs
* Download Excel file

Data sources

This article is based on European environmental-economic accounts and macro-economic modelling using national
accounts data. Physical energy flow accounts (PEFA) are one module of European environmental-economic
accounts. PEFA record the flows of energy (in terajoules) from the environment to the economy (natural inputs),
within the economy (products), and from the economy back to the environment (residuals). PEFA is conceptually
embedded in environmental-economic accounts. PEFA provide information on energy flows arranged in a way fully
compatible with concepts, principles and classifications of national accounts — thus enabling integrated analyses of
environmental, energy and economic issues e.g. through environmental-economic modelling.

Eurostat carries out annual data collections with the help of the PEFA questionnaire based on Annex VI of
Regulation (EU) No 691/2011 (consolidated version). Guidelines are available in the draft PEFA Manual 2014. In
addition, Eurostat provides an IT-tool ('PEFA-builder’) facilitating the compilation of PEFA tables A, B and D starting
from energy statistics (Eurostat annual energy questionnaires).

Comparison with energy balances
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PEFA complement the traditional energy statistics, balances and derived indicators, which are the main reference
data source for EU energy policies. At the economy-wide level, net domestic energy use corresponds closely to two
main indicators derived from Eurostat’s energy balances (see Table 3), namely gross inland consumption and gross
available energy. For the EU these indicators amount to ca. 60 million Terajoules (TJ).

Comparison of main indicators; EU-27, 2014-2021

(Terajoules)

2014 2015 2016 2017 2018 2019 2020 2021
Net domestic energy use (derived from PEFA) 61976 5647 62659724 63164 744 64434434 63902546 63 343592 58 107 663 62 173 136
Gross inland consumption ¥ (derived from energy balances) 59796514 60631978 61134337 62417175 62020365 61055997 56107123 59522 315
Gross available energy? (derived from energy balances) 61464382 62319743 62873602 64183085 63838106 62860717 577380986 61228 886

(") excluding ‘international marine bunkers’ as defined in energy statistics/balances
(*) including ‘international aviation” and ‘international marine bunkers’ as defined in energy statistics/balances

Source: Physical energy flow accounts (enc_ac_pefal4) and complete energy balances (nrg_bal_c)
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Table 3: Comparison of main indicators; EU-27, 2014-2021 (Terajoules) Source: Eurostat (env_ac_pefa04),
(nrg_bal_c)

Context

Environmental accounts support integrated environmental-economic policymaking, by organising environmental
information in a way consistent with the recording principles of national accounts. They are a measurement
framework (the UN system of environmental-economic accounting, SEEA CF). Cross-cutting topics, such as
sustainable development goals, biodiversity and climate change, benefit from the consistent, comparable and
comprehensive statistics and indicators derived from environmental accounts.

See also

* Environmental accounts - establishing the links between the environment and the economy

« Material flow accounts and resource productivity

« Greenhouse gas emission statistics - air emissions accounts

+ Greenhouse gas emission statistics - carbon footprints

 National accounts and GDP.

Database

» Physical energy flow accounts (env_pefa)

» Energy supply and use by NACE Rev. 2 activity (env_ac_pefasu)

« Key indicators of physical energy flow accounts by NACE Rev. 2 activity (env_ac_pefa04)

» Physical energy flow accounts totals bridging to energy balances totals (env_ac_pefa05)

» Energy used for the provision of goods and services (energy footprint) - input-output analysis

(env_ac_pefafp)

Dedicated section

» Physical energy flow accounts
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https://ec.europa.eu/eurostat/statistics-explained/index.php/Environmental_accounts_-_establishing_the_links_between_the_environment_and_the_economy
https://ec.europa.eu/eurostat/statistics-explained/index.php/Material_flow_accounts_and_resource_productivity
https://ec.europa.eu/eurostat/statistics-explained/index.php/Greenhouse_gas_emission_statistics_-_air_emissions_accounts
https://ec.europa.eu/eurostat/statistics-explained/index.php/Greenhouse_gas_emission_statistics_-_carbon_footprints
https://ec.europa.eu/eurostat/statistics-explained/index.php/National_accounts_and_GDP
http://ec.europa.eu/eurostat/web/environment/energy-accounts/database
https://ec.europa.eu/eurostat/web/products-datasets/-/env_ac_pefasu
https://ec.europa.eu/eurostat/web/products-datasets/-/env_ac_pefa04
https://ec.europa.eu/eurostat/web/products-datasets/-/env_ac_pefa05
https://ec.europa.eu/eurostat/web/products-datasets/-/env_ac_pefafp
https://ec.europa.eu/eurostat/web/products-datasets/-/env_ac_pefafp
https://ec.europa.eu/eurostat/web/environment/energy-accounts

Methodology

» Physical energy flow accounts (ESMS metadata file — env_pefa_esms)

Legislation
Regulation (EU) No 691/2011

External links

« System of Environmental-Economic Accounting (SEEA)
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