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ENERGY ACCOUNTS: SOME
IMPORTANT CONCEPTS




Types of Energy accounts

* The supply and use of energy (important
for emission accounts as well)

* The stocks of energy and changes in them

* Other economic aspects related to energy

e Further details can be found in the SEEA
Energy which was recently adopted by the
UN Committee of Experts on
Environmental Economic Accounting

(UNCEEA)

Q SEEA

Important concepts: SNA

* Definitions and principles have their origin in the
SNA

* Closely linked to energy statistics and energy
balances

* Scope
> National economy

* National economy interacts with the environment
and rest of the world

Q SEEA




Important concepts: physical
flows and residence principle

Physical flows of energy Rest of

the world

economy
The subsystem for energy flow accounts

records energy flows in physical units,

« from the initial extraction or capture of
energy resources from the environment
into the economy,

* to the flows of energy within the economy National
in the form of the supply and use of economy
energy by industries and households, (

= and, finally, it records the flows of energy
residuals back to the environment.

" Extraction and capture
of energy

National territory

mmp Flows within the economy  # Flows between the environment and the economy

Energy as natural inputs

Energy natural resource inputs
Mineral and energy resources
Oil resources
Natural gas resources ” . ” . P
Coal and peat resources - Conventional” solid and liquid
Uranium and other nuclear fuels natural resources (for extraction)
Naural timber resources
Inputs of energy from renewable sources

Solar
C'v‘:‘r’][f <«— Circular” renewable forms of energy
Wave and tidal (for capture)
Geothermal
Other electicity and heat .
Other natural inputs -— Energy embedded in
Energy inputs to cultivated biomass cultivated biomass

(for harvest)




Energy from renewable sources

Inputs of energy from renewable sources
are the non-fuel sources of energy provided
by the environment. Inputs of energy
originating from natural resources are not
included under this heading, e.g. timber,
other biomass or solid waste.

« Inputs of energy from renewable sources
are classified by source, e.g. solar, hydro,
wind, wave and geothermal.

e Estimates of inputs of energy from
renewable sources will generally reflect
the amount of energy actually produced.

« For hydropower, the entries concerning
the flows from the environment should be
considered inputs from renewable energy
sources equal to the electricity produced.

0 SEEA

Energy as a product

« Standard International Energy Product Classification (SIEC)

* Often useful to distinguish between primary and secondary

energy products
Classes of energy products

0 Coal

1 Peat and peat products
2 Oil shale / oil sands

3 Natural gas

4 Qil

5 Biofuels

6 Waste

7 Electricity

8 Heat

9 Nuclear fuels and other fuels n.e.c

0 SEEA




Energy as a residual

* Losses are grouped into 4 groups
> Extraction
> Distribution
> Storage

> Transformation

* Other energy residuals

ENERGY ACCOUNTS: PHYSICAL
SUPPLY AND USE




Physical supply and use table

SUPPLY TABLE

Energy from
natural
inputs

Industries

Totals

Total supply of
energy from
natural inputs
Total supply of
energy products
Total supply of
energy
residuals

Household
consumption

Energy Output
products
Energy i
Residuals generated by
industry
USE TABLE
Industries
Energy from Extraction of
natural energy from
inputs natural inputs
Energy Intermediate
products consumption
Energy Collection &
residuals treatment of
energy. residuals

0 SEEA

Totals

Total use of
energy from
natural inputs
Total use of
energy products
Total use of
energy residuals

Practical guidance

e The practical implementation of physical energy flow
accounts depends on the available data sources

> Energy balances

> Basic energy statistics

> Other energy related information available in the various
statistics e.g. external trade statistics, production statistics,
surveys on industries use of inputs, private final household

consumption survey

* The different data sources as the potential starting
point entail different opportunities and challenges

0 SEEA




Challanges and opportunities

Source Opportunity  Challenge

E n e rgy - Everything is balanced - Information on industry breakdown
- Technical internal consistencies are already - Information on residents abroad and

ba Ia nce quality assured non -residents on the territory

BaSiC energy - Things are not balanced

- Technical internal consistencies need to be ensured

StatistiCS - Information on industry breakdown

- Information on residents abroad and
non -residents on the territory

- Data might not be available in physical units
- Things are not balanced
Oth e r so u rces - Technical internal consistencies need to be ensured
- Information on industry breakdown
- Information on residents abroad and
non -residents on the territory

wn
m
m
>

Starting from basic statistics

Preparedata with Compile commodity H.EEIFF?II'I:gE s
. commedity balances
COMTHITH balances, product by : -
e : into the SUT
clazsifications product framework
= For each type of energy, = Analyze data gaps = Quality assurance
import and process dats * Decide howtoclosegaps » Analyze comversion lossesin
and preparedas= to use inthe short runandin production of electricity and
the clazsifications usedin the longer run heat
SEEAE . . = Analyze imbalances = Analyze the input-output
. SUF"F"'E'""F—""_t‘-"-”ﬂ" da@ain betweensupply and uss raticin refineries
order to adjustto the + Balancethe product * Analyze time series

residence principle balance

= Comparewith the economic
development

b

L

= Az the last step, balance the
whole system




ENERGY ACCOUNTS: PHYSICAL
SUPPLY AND USE EXERCISE

SEE HANDOUTS

Energy aggregates

* Gross energy input reflects the total energy captured
from the environment, energy products that are
imported and energy from residuals within the
economy

* Net domestic energy use is defined as the end use of
energy products (including changes in inventories of
energy products) less exports of energy products plus
all losses of energy (losses during extraction, losses
during transformation, losses during storage and
losses during distribution).

a SEEA




AIR EMISSION ACCOUNTS: SOME
IMPORTANT CONCEPTS

BASED ON PRESENTATION BY OLE PEDERSON, STATISTICS DENMARK

Flows of air emissions

* Emissions to air are gaseous and particulate
substances released to the atmosphere by
establishments and households as a result of
production, consumption and accumulation processes.

- CO,, SO,, NO,, CH,, N,0, SF,, NH,, PM,,, etc.

» The SEEA air emissions account records the generation
of air emissions by resident economic units and by
type of substance.

a SEEA




Supply and use table for Air Emissions

Supply tahle for air emdssions

Uza ah ke for air emissions

Generation of emissions Accunwlation  Towlswply Flowsiothe Tofaluseof

of emissions Eryironment  emissions

Indus tries

Agneultoe Mimng Manfictomg Teaspot  Other  Transport Heatmg

Type of suhsiance
Cathon dinvide 1061035 26022 41434 9570 524024 185205 175422 19l 7018 M 1188 D41185
Methare 920 31 158 08 2% 24 15.3 17 a0 063 8083
Dirutrogen oxide 33 33 0 28 10 0.2 0l 0l 320 32
Hitrous oxades 6.4 all e LR5 330 A 121 13 03 Sl3s il3s
Hydroflmroeah ons 03 04 {1y 01
Perflmronah ons
Sulphur bexaflonride
Carhon moroicide 410 15 1358 46.2 662 J28l 3.2 37 11 6.9 it
Horrmethane volatile organie compounds 52 ] 40.0 6.4 12 345 24 32 0% 1833 1835
Sulphur diccide a7 04 20 624 g1 04 0.4 0l 00 1025 1025
Ammonia 072 L7 0.2 0% 23 11.4 12 02 1259 1259
Heavy metals
Persistent oogamic polhutants
Particu lates (incl PMI0, dust) 74 0l 2.5 93 44 il 28 05 0o 35 315

o SEEA

188
W3
30
Jlig

[1}¢)

662
1633
1025
1258

35

Flows of air emissions: some notes

 All actual CO, emissions should be included in the
accounts — also CO, emissions from burning of
biomass

* However, it is recommended that, where possible,
carbon dioxide emissions resulting from the burning
of fossil fuels should be distinguished from carbon
dioxide emissions from biomass.




Flows of air emissions: some notes

Residents Mon-Residents
_ ____.___-....___--
- Emissions on national -~ i
territory by non-resident | .. LY
National Emissions units (foreign tourists, 2 ]
territory % Jf| on national temitory foreign transportation Inventory
by resident units enterprises, foreign - ’
. -~ fishing vessels, -
o embassies, etc.) -
L
Emissions by resident
Rest of units operating abroad
World (tourists, transportation
enterprises, fishing
vessels, embassies,
military operations, etc.)

Air Emissions
Accounts

Bridge tables needed

* The national economy totals of Air Emissions

Accounts most likely differ from totals as presented in
national emission inventories.

* These differences are recorded and presented in so-
called bridge tables

* Bridge tables are important for both compilers and
users

o SEEA




Example of a bridge table

1000 tonnes
Total emissions originating from the Danish territory (IPCC-emission inventory) 54568
+ Emissions caused by Danish operated vehicles abroad 1905
+ Emissions caused by Danish operated planes abroad 1105
+ Emissions caused by Danish operated ships abroad 35084
+ Other differences in emissions from transport and cross border trade 612
= Total Emissions from Danish economic activities (Environmental Accounts) 93 274

Further notes

Flows of air emissions within the environment are not in
the scope of the accounts:

 Transboundary flows of air emissions are excluded
from the air emissions accounts

 Capture of gases by the environment, for example,
carbon captured in forests and soil are excluded from
the accounts

* Emissions such as unintended forest and grassland
tires and human metabolic processes which are not the
direct result of economic production are excluded.

o SEEA




Further notes

 Secondary emissions (results of processes in the
environment) are excluded

e Flaring and venting of e.g. natural gases are included

¢ Emissions from manure collected and spread on
agricultural land are included (dissipative use)

 Leakages from accumulations (durable goods like
refrigirators, landfills, etc.) should be recorded as they
occur and attributed to the owner of the good at the
time of the leakage

o SEEA

Implementation of air emission
accounts

* The compilation of Air Emissions Accounts starts from
existing data, namely data on air emissions, energy use
and/or other parameters.

* These existing data need to be manipulated and re-
arranged according to the accounting principles of
National Accounts.

* Two general approaches are used:

“Energy First” and ”Inventory first”

o SEEA




Energy first approach

Energy Accounts

The same classifications as used in the SNA

From emission

inventories:

A4
Emissions Emission Fact
not connected to mISS|on actors
) Specific for each energy product
combustion of energy:

Industrial processes
Agriculture
Etc.

Air Emission Accounts

Q SEEA

AIR EMISSIONS ACCOUNTS:
EXERCISE

SEE HANDOUTS







