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Enérgy In accounting

SEEA-CF
(Central Framework)

SEEA Water;

SEEA Energy;

SEEA Agriculture,
Forestry and Fisheries

SEEA-EEA (Experimental
Ecosystem Accounting)

FDES (Framework for the
Development of
Environment Statistics)

* Assets
* Physical flows

* Monetary flows

Add sector detail

Adds spatial detail
and ecosystem
perspective

Basic statistics for
above plus...

Energy Flow Accounts
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* Minerals & Energy, Land, Timber, Soil,
Water, Aquatic, Other Biological

SIVIGESHElS; Fnergy, Water, Emissions,
Effluents, Wastes

* Protection expenditures, taxes &
subsidies

As above for

*  Water

* Energy

» Agricultural, Forestry and Fisheries

Extent, Condition, Ecosystem Services,
Carbon, Water, Biodiversity

* Extreme events and disasters
* Human settlements and health
* Protection, management & engagement
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Scbpe of energy flow accounts

SEEA-CF 3.140...record flows of energy, in physical
units,

e from the initial extraction or capture of energy
resources from the environment into the economy;

e the flows of energy within the economy in the form of

the supply and use of energy by industries and
households; and, finally,

e the flows of energy back to the environment.
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Which are energy flows?

Carbon emissions from fossil fuel combustion
i Cutting trees for fuel wood

M Heating/cooling a home

Installing solar panels

M Driving a car

2l Buying mercury-free batteries

M Generating electricity from wind turbine

Oil and gas reserves

Fuel tax

Energy Flow Accounts
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~ Some principles

* Physical units (Joules)

» Residence principle (to
align with SNA)

e Residents of country
regardless of location
(e.g., energy products
sold to residents)

* Energy balances:
e Territorial principle

 Different concept of
“intermediary” and
"final” consumption

Energy Flow Accounts

Residents on
rest of the world
territory

National
economy

(Economic activities

by residents)

Use of energy
byindustries
and‘houseRolds

s Flows within the economy =l

Rest of
the world
economy

(Economic

activities by
non-residents)

Non-residents
on national
territory

Extraction and capture

Ret 3
National territory

of energy

Flows between the environment and the economy
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- The supply-use chain

Supply Table
Rest of the
Industries Households Accumulation world Environment Totals
Energy inputs Supply of
Energy from energy from
natural inputs vironment natural inputs
Supply of
Energy products | Output y products
Received from Recovered from
Generat y Generated by rest of the the Supply of
Energy residuals| industry househ* world fwgy residuals
Use Table P Nw
Rest of the
Industrie Accumulation world nt Totals
ExtractiorT - Use of energy
Energy from harvesting, from natural
natural inputs capture inputs |
Intermediate Househald Change in = Use of energy
Energy products | consumption consumption inventories Exp products

Energy residuals

Collection and
treatment

Accumulation of
energy residuals

Exports of
energy residuals

Releases to the
environment

Use of energy
residuals

Energy Flow Accounts
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Energy inputs from
the environment

Energy from natural inputs
Mineral and energy resources
Oil
Natural gas
Coal and peat
Uranium and other nuclear fuels
Natural timber resources
Inputs of energy from renewable sources
Solar
Hydro
Wind
Wave and tidal
Geothermal
Other heat and electrical
Other natural inputs
Energy inputs to cultivated biomass

Some definitions

Supply Table

Rest of the
Industries hold: A world Environm Totals
Energy inputs Supply of
from the energy from
natural inputs environment natural inputs
Supply of
Energy products | Output Imports energy products
Received from Recovered from
Generated by Generated by From rest of the the Supply of
Energy residuals| industry households Accumulation world environment energy residuals|
Use Table
Rest of the
Industries b A world Environment Totals
Extraction, Use of energy
Energy from harvesting, from natural
natural inputs capture inputs
Intermediate Household Change in Use of energy
Energy products | consumption consumption inventories Exports products

Energy residuals

Collection and
treatment

Accumulation of
energy residuals

Exports of
energy residuals

Releases to the
environment

Use of energy
residuals

Conventional solid and liquid resources extracted and

harvested

Renewable resources captured

Embedded in cultivated biomass harvested

Energy Flow Accounts
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Some definitions

Energy products

Standard International Energy
Product Classification (SIEC)

e Countries may use others (CPC, HS)

Useful to distinguish
e Primary/secondary
e Energy/non-energy uses

Standard International Energy Product Classification (SIEC)
Clas=ses of energy products

0 Coal

1 Peat and peat products

2 Qil shale / oil sands

3 Matural gas

4 0il

5 Biofuels

6 Waste

7 Electricity

8 Heat

9 Muclear fuels and other fuels ne.c

Energy Flow Accounts

Supply Table
Rest of the
Industries hold: A world Environm Totals
Energy inputs Supply of
Energy from from the energy from
natural inputs environment natural inputs
Supply of
Energy products [ Output Imports energy products
Received from Recovered from
Generated by Generated by From rest of the the Supply of
Energy residuals| industry households Accumulation world environment energy residuals|
Use Table
Rest of the
Industries b A world Environment Totals
Extraction, Use of energy
Energy from harvesting, from natural
natural inputs capture inputs
Intermediate Household Change in Use of energy
Energy products | consumption consumption inventories Exports products
Collection and Accumulation of | Exports of Releasestothe | Use of energy
Energy residuals| treatment energy residuals| energy residuals| environment residuals
Section/
Division/
Group Class Title CPC link  HS Link
0 Coal
01 Hard coal
on 0110  Anthracite 11010° 270111
012 Bituminous coal
0121 Coking coal 11010* 2701.19
0129  Other bituminous coal 11010° 2701.12
02 Brown coal
021 0210 Sub-bituminous coal 11030 2702.10*
nzz 0220  Lignite 11030° 2702.10
03 Coal products
031 Coal coke
0311 Coke oven coke 33100 2704°
0312  Gas coke 33100 2704°
0313  Coke breeze 33100 2704°
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Some definitions

Energy Residuals

* Losses during
e Extraction
e Distribution
e Storage
e Transformation
¢ Other energy residuals

» Releases to the environment (lost
heat) from energy consumption

* Note: Some non-energy residuals
(emissions to air, CO,, solid waste)
can be calculated from energy
accounts.

Energy Flow Accounts

Supply Table

Rest of the
Industries hold: A i world Environm Totals
Energy inputs Supply of
Energy from from the energy from
natural inputs environment natural inputs
Supply of
Energy products | Output Imports energy products
Received from Recovered from
Generated by Generated by From rest of the the Supply of
Energy residuals| industry households Accumulation world environment energy residuals
Use Table
Rest of the
Industries b hold: A lati world Environment Totals
Extraction, Use of energy
Energy from harvesting, from natural
natural inputs capture inputs
Intermediate Household Change in Use of energy
Energy products | consumption consumption inventories Exports products
Collection and Accumulation of | Exports of Releases tothe | Use of energy
Energy residuals| treatment energy residuals| energy residuals| environment residuals

Table 34

Typlcal components for groups of residuals

materialsp

Solid waste {includes recovered

Wastewater

Emissions to air

Emissions to water

Emissions to soil

Residuals from dissipative use of

products

Dissipative losses

Natural resource residuals

Chemical and health-care waste, radioactive waste, metallic waste, other recy-
clables, discarded equipment and vehicles, animal and vegetal wastes, mixed
residential and commercial waste, mineral wastes and soil, combustion wastes,
other wastes

Water for treatment and disposal, return flows, reused water

Carbon dioxide, methane, dinotrogen oxide, nitrous oxides, hydrofluorocarbons,
perfluorocarbons, sulphur hexafluoride, carbon monaxide, non-methane volatile
organic compounds, sulphur dioxide, ammonia, heavy metals, persistent organic
pollutants, particulates (.., PM10 dust)

Nitrogen compounds, phosphorus compounds, heavy metals, other substances
and (organic compounds

Leaks from pipelines, chemical spills
Unabsorbed nutrients from fertilizers, salt spread on roads

Abrasion (tyres/brakes), erosion/corfsion of infrastructure (roads, etc)

Mining overburden, felling residues, discarded catch

* This list of typical components for groups of residuals can also be applied to certain flows defined as products.

11



Supply Table
e bt o Rest of the
Industries A world Environm Totals
Energy inputs Supply of
Energy from from thi energy from
natural inputs environmen: t natural inputs
Supply of
Energy products | Output Imports energy products
Received from Recovered fro
° Genera ted by Genera ted by From rest of the the Supply of
Indu Strles Energy residuals| industry households Accumul lation world | environmen t energy residuals|
Use Table
Rest of the
S E EA b d I *: 1 S d d Industries Al world Ei nment Totals
ase On nternatlona tan ar Extraction, Use of energy
Energy from harvesting, from natural
- by s e natural inputs capture inputs
Industrlal Classlflcatlon (ISIC) Intermediate Household Change in Use of energy
Energy products | consum ption | consum ption ntori Exports products
C - h Collection and Accumulation of | Exports of Rel stothe | Use of energy
Ountrles may use Ot ers Energy residuals| treatment energy residuals| energy residuals| environmen t sidual

Significant energy industries
Section A: Agriculture, forestry and fishing
Section B: Mining and quarrying

Section C: Manufacturing

Section D: Electricity, gas, steam and air conditioning supply

Section H: Transportation and storage
Other industries

Households

Energy Flow Accounts
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Group exercise

Physical supply table for energy

Flows from
M M . Mining| Manufacturing Electricity the
Sltuatlon' (1sic B) (1sicc) (icicb) Housholds| environment Total
e Have information on energy supply [fgiemnatuainus
and use Solar
Energy products
¢ Compile basic supply and use tables | coal _
ectricity
_ ' Heat
Groups of 3-5 (not alone!) e
e Put data into correct cells in paeen
handouts it
Total
e Check totals
RepOI‘t on Physical use table for energy
Mining| Manufacturing Electricity Flows to the
e Total SUPPIY of ener gy from natural (ISICB) (1sicc) (icicp)|  Housholds| environment Total
lnputs Er::ergly from natural inputs
0a
Sol
e Total energy supply o
e Total use of energy residuals E&ac'tfzjcs(;’:j;‘;”’
Heat (End use)
e Total energy use Sl
Extraction
Transformation
Other o A
Total

Energy Flow Accounts 13



Group exercise

A simplified physical supply and use table for energy:
The mining industry extracts 150 PJ of coal.

In total, 60 PJ of electricity are generated from solar panels,

* 50 PJ of which are produced by solar power industry and the rest by
households.

All the coal is sent for processing to the coal power plant.

e However, due to losses during extraction, the coal power plant received 140P]
of coal.

The remaining supply of coal is converted to electricity and heat.
e The coal power plant produces 75 PJ of electricity and 35 PJ of heat.

e Losses during transformation account for the rest of the coal supply.
The resulting electricity from solar and coal is used as follows:

e Mining 15 PJ, manufacturing 20PJ, Electricity 32 PJ and with households
consuming the rest of the electricity.

Households use 26P] of heat, electricity sector uses 2 PJ and the rest is
used by mining.

Energy Flow Accounts 14
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~ Group exercise — the answers

Physical supply table for energy

Flows from
Mining| Manufacturing Electricity the
TOtal Supply Of energy from (1sic B) (1sicc) (icicb) Housholds| environment Total
natural inputs (210 P]) Energy from natural inputs
Coal 150 150
Solar 60 60
TOtal energy Supply (730 PI) Energy products
. Coal 140 140
Total use of energy residuals (210  [Fectiay 55 135
Heat 35 35
PI) Energy residuals
Extraction 10 10
Total energy use (730 PI) Transformation 30 30
Other 22 20 34 94 170
Total 172 20, 234 94 210| 730
Physical use table for energy
Mining| Manufacturing Electricity Flows to the
(1sic B) (1sic c) (icicb) Housholds| environment Total
Energy from natural inputs
Coal 150 150
Solar 60 60
Energy products
Coal (Transformation) 140 140
Electricity (End use) 15 20 32 68 135
Heat (End use) 7 2 26 35
Energy residuals
Extraction 10 10
Transformation 30 30
Other 170 /* 170"
Total 172 20 234 94/ 210 730

Energy Flow Accounts 15
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Group exercise — the answers

Physical supply table for energy

Flows from
1 1v1 3 Mining| Manufacturing Electricity the
The m]‘nlng lndUStrY eXtraCtS (1sic B) (1sicc) (icicb) Housholds| environment Total
Energy from natural inputs
150 P] of coal. Coal 150 150
In total, 60 PJ of electricity are e N =
generated from solar panels, e = = =
o 50 PJof whichare produced by  fFrearesons: = =
1 Extraction 10 10
solar power industry and the Lol - 30
rest by households. Other 2 20 ) o 170
Total 172 20 234 94 210 730
Household solar generation is in
electIvlClty lndustry Physical use table for energy
. Mining| Manufacturing Electricity Flows to the
All the Coal 1S Sent for (1sic B) (1sic c) (icicb) Housholds| environment Total
1 Energy from natural inputs
processing to the coal power L — —
Solar 60 60
plant' Energy products
. Coal (Transformation) 140 140
¢ HOWEV'EI‘, due to losses durmg Electricity (End use) 15 20 32 68 135
extraction, the coal power plant | Heat (End use) 7 2 26 35
. Energy residuals
received 140P] of coal. Extraction 10 10
Transformation 30 30
Other 170 170
Total 172 20| 234 94 210 730

Energy Flow Accounts 16
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Group exercise — the answers

The remaining supply of coal is
converted to electricity and
heat.

The coal power plant produces
75 PJ of electricity and 35 PJ of
heat.

Losses during transformation
account for the rest of the coal

supply. (140 - 35 - 75 = 30)

Total electricity supply (135 PJ)
=75 PJ form coal + 60 PJ from solar

The resulting electricity from
solar and coal is used as follows:

Mining 15 PJ
Manufacturing 20P]
Electricity 32 PJ and with

Households consuming the rest
of the electricity. (68 PJ)

Physical supply table for energy

Flows from
Mining| Manufacturing Electricity the
(1sic B) (1sicc) (icicb) Housholds| environment Total
Energy from natural inputs
Coal 150 150
Solar 60 60
Energy products
Coal 140 75+ 140
Electricity B35 135
Heat 35 35
Energy residuals
Extraction 10 10
Transformation 30 30
Other 22 20 34 94 170
Total 172 20, 234 94 210| 730
Physical use table for energy
Mining| Manufacturing Electricity Flows to the
(1sic B) (1sic c) (icicb) Housholds| environment Total
Energy from natural inputs
Coal 150 150
Solar 60 60
Energy products
Coal (Transformation) 140 140
Electricity (End use) 15 20 32 68 135
Heat (End use) 7 2 26 35
Energy residuals
Extraction 10 10
Transformation 30 30
Other 170 170
Total 172 20 234 94/ 210 730
17
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Group exercise — the answers

Households use 26P] of heat,
electricity sector uses 2 PJ and

the rest (7P]) is used by mining.

“Other” residual is total end use

Check:

Total supply of natural inputs
= total use of natural inputs

Total supply of energy products
= total use of energy products

Total supply of energy residuals
= total use of energy residuals

Bonus question: What energy
product is double-counted and
why?

Physical supply table for energy

Flows from
Mining| Manufacturing Electricity the
(1sic B) (1sicc) (icicb) Housholds| environment Total
Energy from natural inputs
Coal 150 150
Solar 60 60
Energy products
Coal 140 140
Electricity 135 135
Heat 35 35
Energy residuals
Extraction 10 10
Transformation 30 30
Other 22 20 34 94| 170
Total 172 20, 234 94 210| 730
Physical use table for energy
Mining| Manufacturing Electricity Flows to the
(1sic B) (1sic c) (icicb) Housholds| environment Total
Energy from natural inputs
Coal 150 150
Solar 60 60
Energy products
Coal (Transformation) 140 140
Electricity (End use) 15 20 32 68 135
Heat (End use) 7 2 26 35
Energy residuals P
Extraction 10 10
Transformation 30 30
Other 170 170
Total 172 20 234 94/ 210 730
18
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Physical supply table for energy

nergy supply in the SEEA

Flows from
the rest of

Production (induding houschold production on own account); generation of residuals the world

Agriculture,
forestry
and fishing

ISICA

Energy from natural inputs
Matural resource inputs

Nuclear fuels and other fuels n.a.c.

Energy
Losses during extraction
Losses during distribution
Losses during storage
Losses during transformaticn
Other energy residuals 50.3
Total energy residuals 50.3
Other residual flows

d
use for ay

purposes
Energy from solid waste

Total supply 946

Electricity,

ng Transporta-
and Manufac- condition- tion and Other Accumula-
quarrying turing ing supply storage industries  Households tion

ISICB ISICC ISICD ISICH

Mineral and energy resources 11610 11610
Timber resources 50 5.0
Inputs of energy from renewable
sources
Solar 200
Hyro oo 1000 Energy from
‘Wind 4.0 4.0 p
Wave and el natural inputs
Geothermal
Other heat and electrical
Other natural inputs.
Energy inputs to cultivated 20 2.0
biomass
Total energy from natural inputs 12920 12920
Energy products
Production of energy products
by SIEC class
Coal 2250
Peat and peat products
Qil shale/oil sands
Natural gas (extracted) 3950 395.0
Natural gas (distributad) 3691 3601 E n ergy
0il (e.q., conventional crude oil) 710 7.0
0il (oil products) 347.0 1277.0 prOdUCts
Bicfuels 53 0.2 15 70
Waste 39.0 54.5 104
Electricity 2120 2340
Heat 785 785

Total supply

450 45.0
120 120 ]

co o Residuals

70 204.4 214
32 418.7 90.6 6320 96.0 15308 8 Other
482 431.7 307.0 632.0 96.0 18052
flows

510
2
1164.2 8844 968.1 6320 96.0 2400 935 11939 1292.0 66587

Energy Flow Accounts
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Energy use in the SEEA

Physical use table for energy

Flows to the
Final con- rest of tha
Intermediate consumption; use of energy resources; receipt of energy losses sumption world

Electricity,
Agriculture, gas, steam
Mining and air Transpor-
and Manufac- conditioning tation and Other Flows to the
fishing quarrying  turing supply storage industries  Houscholds Accumulation Exports environment  Total use

IsicA ISICB 1S1CC IsicD ISICH

Energy from natural inputs

Natural resource inputs 50 11610 11660 Energy from
Inputs of energy from renewable sources 124.0 1240 o
T 03 02 15 20 natural inputs
Total energy from natural inputs 53 11610 0.2 2355 13920
Energy
Transfarmation of energy products by SIEC class
Coal 2230 2230
Peat and peat products
Oil shale/oil sands
Matural gas (extracted) 395.0 3950
Natural gas (distributed) 870 B0
0il (e.g., conventional crude oil) 3600 360.0
il (oil products) 16.0 16.0
Biofuels
Waste 3.0 310 E
Electricity nergy
Heat
Nuclear fuels and other fuels ne.c. products
Total transfermation of energy products 3600 7520 1n20

Transformation
e & End -Use

End-use of energy products by SIEC class
Coal 20 01 17.0 1.0 -21.0 19
Peat and peat products
‘il shale/ il sands
Natural gas (extracted)

Natural gas (distributed) 20 39.0 o1 12.0 260 2.0 201.0 2821
Oil {e.g. conventional crude oil) 361.0 361.0
Oil foil products) 340 20 326.0 621.0 49.0 1020 -3.0 80.0 12110
Biofuels 03 0.2 15 50 70
Waste 30 01 40 370 1.0 330 03 1.0 79.4
Electricity 0 1.0 220 50.0 10.0 15.0 290 100.0 234.0
Heat 20 105 2.0 10 19.0 440 78.5
Nuclear fuels and other fuels n.e.c. 0.0
Total end-use for energy purposes. 50.3 32 a18.7 0.6 632.0 96.0 2400 -0 7449 22540
End-use of energy products for non-energy purposes. 51.0 510
Losses during extraction 45.0 5.0
Losses during distribution 12.0 120
Losses during storage 6.0 &0 R °d I a
Losses during transformation 2114 2.4 esiauais
Other energy residuals 1530.8 15308 o.l.h er flows
Total energy residuals 1805.2 1805.2
Other residual flows
i d use for ay 51.0
Energy from solid waste 300 545 93.5
oY e o oy Cicocs T CaaaT

Energy Flow Accounts 20
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~ A note on energy balances

)
Balances l Accounts

*

Sugge stion Energy statistics

e NSO, Energy & *
Environment departments
collaborate

Use the same data

e Different approaches and
classifications b

Natural Inputs, imports,
transformation, supply, use, residuals

Combined data sources: admin,
surveys, SNA, models

e Build common core
disaggregated database

Energy Flow Accounts 21



Simplifications & Extensions

Simplifications
e Supply & use of electricity, renewables or fossil fuels

Extensions
e Monetary supply and use for energy (currency units)

e Calculating air emissions from fossil fuel consumption
« Apply “factors” to consumption = CO,, SO, solids, ...

 Allocation to “types” of households
» Energy for all? Could disaggregate with survey.

Energy Flow Accounts

22



