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Context and framework




System of
Environmental-Economic
Accounting 2012

Central Frar

Carbon account

* Flows and changes in carbon stock recognized from human
activities and natural processes.

 Consistent and quantitative comparison of carbon stocks and
flows in reservoirs.

« SEEA EA promotes the development and implementation of
thematic accounts.

* Integrates data from other environmental accounts.

* Builds upon, but goes beyond, current carbon reporting systems.




General structure
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Biosphere

 Compiled together with Wageningen
University (WUR).

* Biocarbon includes all organic carbon in
the biosphere, i.e., carbon in living
biomass and dead biomass.

e Carbon stocks: above and below ground.

* Carbon flows: timber harvest, carbon
sequestration and carbon emissions.

Sequestration by biomass
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Data sources and methods

Ecosystem units Look-up table carbon sequestration and stock
. Sequestration Sequestration high | Stock
3 mean (ton C/ha/fyr) (ton C/ha/yr) (ton C/ ha)

. Forest, deciduous 1.80 4.60 108.70
s Forest, coniferous 0.50 2.20 59.80

= ; Forest, mixed 1.10 3.30 89.40
12 Natural forest, deciduous 1.70 3.20 107.70

B 2 Matural forest, coniferous 0.80 1.80 62.80

I 2 Natural forest, mixed 1.40 2,60 92.40

= - Salt marsh 150 1.50 15.00
25 Bogs and lowland peat 0.22 0.22 1.60

B s Heath 0.19 0.19 13.00
2 Natural grassland 0.19 0.19 5.00

- jz Tempaorary grassland 0.18 123 9.00

S E Grassland, permanent or extensive | 0.18 0.73 9.00

B = Other grassland, field margins, tall 0.18 0.18 9.00

I herbs

. Perennial crop 0.92 0.92 21.70

= jj Annual crop 0 0 0

Bl - Beach, sand, coastal dunes 0 ] 1]

Il Fallow land 0 0 0

= i Built-up, infrastructure 0 0 0

B Water 0 0 0
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Spatial results
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Geosphere




Geocarbon

e (Carbon that is locked in the
lithosphere, in either organic or
mineral form.

Mton C Qi

| Natural gas Shale gas Coal Limestone Total

° Data sources: ge0|0gica| Surveys’ Opening stock 32 394 94 12717 13237
energy statistics and research Additions to stock

Unmanaged expansion
. o Managed expansion
I nStltUteS. Discoveries
Upwards reappraisals 1 1
Reclassifications
Imports

) Compilation issues: economica”y Reductions in stock

Unmanaged contraction
Managed contraction 1 17 0,1 18

extraCtab|e StOCk VS. tOta| StOCk. Downwards reappraisals 237 237

Reclassifications
Exports

Net carbon balance 0 -254 -0,1 -254

Closing stock 32 140 94 12717 12983




omrekenfactor olie en gas

		Aardgas

				Waarde		Bron

		CO2 inhoud (kg/GJ)		56.5		http://www.rvo.nl/sites/default/files/2013/10/Heslinga%202006%20(NL)%20Vaststellingsmethodieken%20voor%20CO2%20emissiefactoren%20van%20aardgas%20in%20Nederland.pdf

		GJ per Sm3		0.03061

		Emissiefactor CO2 (kg CO2/Sm3)		1.729465

		Emissiefactor C (kg C/Sm3)		0.4716722727

		Aardolie

				Waarde		Bron

		liters aardolie per 1 Sm3		1000.11		http://www.npd.no/Global/Engelsk/3-Publications/Resource-report/Resource-report-2009/Coversion-tables.pdf

		CO2 content (kg CO2/GJ)		73.3		http://www.rvo.nl/sites/default/files/2013/10/Vreuls%202005%20NL%20Energiedragerslijst.pdf

		GJ per Sm3 aardolie		0.0564		http://www.npd.no/Global/Engelsk/3-Publications/Resource-report/Resource-report-2009/Coversion-tables.pdf

		Emissiefactor CO2 (kg CO2/Sm3)		4

		Emissiefactor C (kg C/Sm3)		1

				0.2727272727

		Nm3		80.05

		SM3		ERROR:#REF!

		PJ		ERROR:#REF!





		2013		aardolie		aardgas

		SM3		ERROR:#REF!		ERROR:#REF!

		PJ (EB)		74.3		2586

				ERROR:#REF!		ERROR:#REF!





Aardgas en aardoliereserves NR

		Aardgas- en aardoliereserves; nationale rekeningen

						Perioden

		Onderwerp				1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019*

		Aardgasreserves|Beginstand		mld Sm³		1952		1930		1947		1893		1836		1777		1738		1689		1615		1572		1510		1439		1390		1364		1390		1304		1230		1130		1044		932		940		882		836		298

		Aardgasreserves|Nieuwe vondsten		mld Sm³		40		41		32		22		25		39		23.4		13		10		15		9		4.7		2.8		3.1		5.2		6		3.5		0.2		1.7		0.8		1.1		5.2		-		-

		Aardgasreserves|Onttrekking en overige mutaties		mld Sm³		-62		-24		-86		-79		-84		-78		-72.4		-87		-53		-77		-80		-53.7		-28.8		22.9		-91.2		-80		-103.5		-86.2		-113.7		7.6		-59.2		-51.8		-538		-78.4

		Aardgasreserves|Eindstand		mld Sm³		1930		1947		1893		1836		1777		1738		1689		1615		1572		1510		1439		1390		1364		1390		1304		1230		1130		1044		932		940		882		836		298		219

		Aardoliereserves|Beginstand		mln Sm³		50		55		37		34		32		30		28		26		38		34		35.9		38.1		36.6		34.3		50		45.7		40.4		48.1		47.1		34.8		31.5		31.3		28.6		28.6

		Aardoliereserves|Nieuwe vondsten		mln Sm³		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Aardoliereserves|Onttrekking en overige mutaties		mln Sm³		5		-18		-3		-2		-2		-2		-2		12		-4		1.9		2.2		-1.5		-2.3		15.7		-4.3		-5.3		7.7		-1		-12.3		-3.3		-0.2		-2.7		0		1.7

		Aardoliereserves|Eindstand		mln Sm³		55		37		34		32		30		28		26		38		34		35.9		38.1		36.6		34.3		50		45.7		40.4		48.1		47.1		34.8		31.5		31.3		28.6		28.6		30.3

		Bron: CBS, TNO

		Aardgas		Mld Sm3		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019*

		Jaar

		Beginvoorraad:				1952		1930		1947		1893		1836		1777		1738		1689		1615		1572		1510		1439		1390		1364		1390		1304		1230		1130		1044		931.926121372		940.3693931398		882.216358839		835.5672823219		297.5197889182



		Bijstellingen totaal				-22		17		-54		-57		-59		-39		-49		-74		-43		-62		-71		-49		-26		26		-86		-74		-100		-86		-112.073878628		8.4432717678		-58.1530343008		-46.6490765172		-538.0474934037		-78.4168865435

		  Nieuwe vondsten aardgasreserves				40		41		32		22		25		39		23.4		13		10		15		9		4.7		2.8		3.1		5.2		6		3.5		0.2		1.6886543536		0.8443271768		1.055408971		5.1715039578		0		0

		  Herevaluatie van reeds aangetoonde reserves				28		54		-12		-9		-17		-5		-0.1		-19		25		-46		-9		14		52.1		95.2		-5.2		-1.9		-25		-2.4		-46.3746701847		60.4749340369		-48.5488126649		-6.5435356201		-502.5857519789		-47.4934036939

		  Bruto Productie (Extractie ten koste reserve)				-89.6		-81.8		-79.9		-72.0		-67.8		-72.3		-71.2		-68.8		-77.5		-73.1		-70.7		-68.3		-80.0		-73.7		-85.9		-78.6		-78.2		-84.5		-70.2		-52.4		-50.6		-44.0		-36.9		-31.0

		  Saldo ondergrondse opslag						3.8		6.1		2.1		0.7		-0.6		0.5		-0.4		-2.3		0.1		0.1		-1.2		1.1		-0.0		1.7		2.4		0.9		0.4		1.2		-1.4		-2.3		0.1		0.3		-0.2

		  Overige bijstellingen (=restpost)				-0.4		0.0		-0.2		-0.0		0.1		-0.1		-1.6		1.2		1.8		42.0		-0.4		1.8		-2.0		1.5		-1.8		-1.9		-1.2		0.3		1.6		1.0		42.2		-1.4		1.1		0.3



		Eindvoorraad				1930		1947		1893		1836		1777		1738		1689		1615		1572		1510		1439		1390		1364		1390		1304		1230		1130		1044		931.926121372		940.3693931398		882.216358839		835.5672823219		297.5197889182		219.1029023747

		Aardolie				1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019*

		Jaar

		Beginvoorraad:				50		55		37		34		32		30		28		26		38		34		35.9		38.1		36.6		34.3		50		45.7		40.4		48.1		47.1		34.8		31.5		31.3		28.6		28.6



		Bijstellingen totaal				5		-18		-3		-2		-2		-2		-2		12		-4		1.9		2.2		-1.5		-2.3		15.7		-4.3		-5.3		7.7		-1		-12.3		-3.3		-0.2		-2.7		0		1.7

		  Nieuwe vondsten oliereserves				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		  Herevaluatie van reeds aangetoonde reserves				0		0		0		0		0		0		0		19.6		-1.7		-5.3		3.7		1		-0.2		17.2		-3.1		-4		9.2		0.3		-10.6		-1.5		0.9		-1.5		1.1		2.5

		  Bruto Productie (Extractie ten koste reserve)				-2.647		-2.4744		-2.0293		-1.8878		-1.7125		-1.6276		-2.6754		-2.74		-2.463		-1.8251		-1.5605		-2.497		-2.1024		-1.5597		-1.2623		-1.2697		-1.32		-1.314		-1.809		-1.6562		-1.136		-1.114		-1.1		-0.9

		  Overige bijstellingen (=restpost)				7.647		-15.5256		-0.9707		-0.1122		-0.2875		-0.3724		0.6754		-4.86		0.163		9.0251		0.0605		-0.003		0.0024		0.0597		0.0623		-0.0303		-0.18		0.014		0.109		-0.1438		0.036		-0.086		0		0.1



		Eindvoorraad				55		37		34		32		30		28		26		38		34		35.9		38.1		36.6		34.3		50		45.7		40.4		48.1		47.1		34.8		31.5		31.3		28.6		28.6		30.3

		Aardgas		Mton C

		Jaar

		Beginvoorraad:				920.7042763636		910.3274863636		918.345915		892.8756122727		865.9902927273		838.1616286364		819.76641		796.6544686364		761.7507204545		741.4688127273		712.2251318182		678.7364004545		655.6244590909		643.36098		655.6244590909		615.0606436364		580.1568954545		532.9896681818		492.4258527273		439.5637116815		443.5461688654		416.1169950108		394.1139190693		140.3318350204



		Bijstellingen totaal				-10.37679		8.0184286364		-25.4703027273		-26.8853195455		-27.8286640909		-18.3952186364		-23.1119413636		-34.9037481818		-20.2819077273		-29.2436809091		-33.4887313636		-23.1119413636		-12.2634790909		12.2634790909		-40.5638154545		-34.9037481818		-47.1672272727		-40.5638154545		-52.8621410458		3.982457184		-27.4291738546		-22.0030759415		-253.7820840489		-36.9870710962

		  Nieuwe vondsten aardgasreserves				18.8668909091		19.3385631818		15.0935127273		10.37679		11.7918068182		18.3952186364		11.0371311818		6.1317395455		4.7167227273		7.0750840909		4.2450504545		2.2168596818		1.3206823636		1.4621840455		2.4526958182		2.8300336364		1.6508529545		0.0943344545		0.7964914368		0.3982457184		0.497807148		2.4392550252		0		0

		  Herevaluatie van reeds aangetoonde reserves				13.2068236364		25.4703027273		-5.6600672727		-4.2450504545		-8.0184286364		-2.3583613636		-0.0471672273		-8.9617731818		11.7918068182		-21.6969245455		-4.2450504545		6.6034118182		24.5741254091		44.9032003636		-2.4526958182		-0.8961773182		-11.7918068182		-1.1320134545		-21.873646083		28.5243495802		-22.8991288079		-3.0864043176		-237.0557638762		-22.4013216599

		  Bruto Productie (Extractie ten koste reserve)				-42.2834382265		-38.6027436462		-37.6891616212		-33.974648139		-31.9765972245		-34.0848779491		-33.6031118898		-32.4345910013		-36.5753547164		-34.4869785616		-33.3667569139		-32.2194141105		-37.7142074189		-34.7774815144		-40.5194782609		-37.0734406364		-36.8847717273		-39.8468736		-33.0991972703		-24.736037184		-23.8449623891		-20.7585580715		-17.4232501799		-14.6355301511

		  Saldo ondergrondse opslag				0		1.7923546364		2.8568246215		0.977918123		0.3508298365		-0.2803619989		0.2489014583		-0.1858049151		-1.0835294223		0.0515818769		0.0486347124		-0.5848736182		0.4995009368		-0.0216969245		0.8122196536		1.1381451941		0.4061098268		0.1679153291		0.5694913773		-0.6566076282		-1.1001537971		0.0617280864		0.1622851302		-0.0950811653

		  Overige bijstellingen (=restpost)				-0.167066319		0.0199517371		-0.0714111821		-0.020329075		0.0237251153		-0.066835961		-0.7476948867		0.5466813709		0.8684468659		19.8135562302		-0.1706091622		0.872074865		-0.9435803816		0.6972731208		-0.8565568473		-0.9023090577		-0.5476115086		0.1528218164		0.7447194934		0.4525066975		19.9172639914		-0.6590966639		0.5346448769		0.1448618801



		Eindvoorraad				910.3274863636		918.345915		892.8756122727		865.9902927273		838.1616286364		819.76641		796.6544686364		761.7507204545		741.4688127273		712.2251318182		678.7364004545		655.6244590909		643.36098		655.6244590909		615.0606436364		580.1568954545		532.9896681818		492.4258527273		439.5637116815		443.5461688654		416.1169950108		394.1139190693		140.3318350204		103.3447639242

		Aardolie		Mton C

		Jaar

		Beginvoorraad:				56.3743636364		62.0118		41.7170290909		38.3345672727		36.0795927273		33.8246181818		31.5696436364		29.3146690909		42.8445163636		38.3345672727		40.4767930909		42.9572650909		41.2660341818		38.6728134545		56.3743636364		51.5261683636		45.5504858182		54.2321378182		53.1046505455		39.2365570909		35.5158490909		35.2903516364		32.246136		32.246136



		Bijstellingen totaal				5.6374363636		-20.2947709091		-3.3824618182		-2.2549745455		-2.2549745455		-2.2549745455		-2.2549745455		13.5298472727		-4.5099490909		2.1422258182		2.480472		-1.6912309091		-2.5932207273		17.7015501818		-4.8481952727		-5.9756825455		8.681652		-1.1274872727		-13.8680934545		-3.720708		-0.2254974545		-3.0442156364		0		1.9167283636

		  Nieuwe vondsten oliereserves

		  Herevaluatie van reeds aangetoonde reserves				0		0		0		0		0		0		0		22.0987505455		-1.9167283636		-5.9756825455		4.1717029091		1.1274872727		-0.2254974545		19.3927810909		-3.4952105455		-4.5099490909		10.3728829091		0.3382461818		-11.9513650909		-1.6912309091		1.0147385455		-1.6912309091		1.240236		2.8187181818

		  Bruto Productie (Extractie ten koste reserve)				-2.9844588109		-2.7898545076		-2.2880099225		-2.1284704735		-1.9308219545		-1.8350982851		-3.0164794495		-3.0893151273		-2.7770011527		-2.0577770215		-1.7594438891		-2.81533572		-2.3704292422		-1.7585418993		-1.4232271844		-1.4315705902		-1.4882832		-1.4815182764		-2.0396244764		-1.8673444211		-1.2808255418		-1.2560208218		-1.240236		-1.0147385455

		  Overige bijstellingen (=restpost)				8.6218951745		-17.5049164015		-1.0944518956		-0.126504072		-0.3241525909		-0.4198762604		0.761504904		-5.4795881455		0.1837804255		10.1756853851		0.06821298		-0.0033824618		0.0027059695		0.0673109902		0.0702424571		-0.0341628644		-0.2029477091		0.0157848218		0.1228961127		-0.1621326698		0.0405895418		-0.0969639055		0		0.1127487273



		Eindvoorraad				62.0118		41.7170290909		38.3345672727		36.0795927273		33.8246181818		31.5696436364		29.3146690909		42.8445163636		38.3345672727		40.4767930909		42.9572650909		41.2660341818		38.6728134545		56.3743636364		51.5261683636		45.5504858182		54.2321378182		53.1046505455		39.2365570909		35.5158490909		35.2903516364		32.246136		32.246136		34.1628643636





Totaal



				Mton C				Oil		Natural gas		Shale gas		Coal		Limestone		Total



				Opening stock				32.2		394.1								426.4



				Additions to stock

						Unmanaged expansion

						Managed expansion

						Discoveries

						Upwards reappraisals		1.2										1.2

						Reclassifications

						Imports



				Reductions in stock

						Unmanaged contraction

						Managed contraction		1.2		16.9						0.1		18.3

						Downwards reappraisals				237.1								237.1

						Reclassifications

						Exports



				Net carbon balance				0.0		-253.9						-0.1		-254.1



				Closing stock				32.2		140.2								172.3























































Totaal (2)

		Mton C		2018		oil 		gas 		shale gas		coal		limestone		TOTAL

																																										-0.0326682135

		Opening stock				32.25		394.11		94.33		12716.55				13237.24



		Additions to stock

				Natural expansion

				Managed expansion

				Discoveries				0.00

				Upwards reappraisals		1.24										1.24

				Reclassifications

				Imports



		Reductions in stock

				Natural contraction

				Managed contraction		1.24		16.89								18.13

				Downwards reappraisals				237.06								237.06

				Reclassifications

				Exports



		Net carbon balance				0.00		-253.94		0.00		0.00		0.00		-253.94



		Closing stock				32.25		140.33		94.33		12716.55				12983.46





voor OECD



				Mton C				Oil		Natural gas		Shale gas		Coal		Limestone		Total



				Opening stock				32		394		94		12717				13237



				Additions to stock

						Unmanaged expansion

						Managed expansion

						Discoveries

						Upwards reappraisals		1										1

						Reclassifications

						Imports



				Reductions in stock

						Unmanaged contraction

						Managed contraction		1		17						0.1		18

						Downwards reappraisals				237								237

						Reclassifications

						Exports



				Net carbon balance				0		-254						-0.1		-254



				Closing stock				32		140		94		12717				12983
























































Carbon in the economy




Carbon in the economy

Wood in construction works Biobased materials in furniture
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Data sources and methods

Main data source: Material Flow Monitor (MFM)

Additional sources: air emission accounts, water emission accounts,
agricultural statistics, forest accounts, waste accounts, energy
accounts.

Combine with carbon content coefficients (C per kg of product group).

Most flows of carbon in products are well know, however the stocks -
are not. =

14




Material Flow Monitor (MFM)

* Supply and usage tables (SUT’s) from euros to kilos:
. 130 sectors, households, import, export and environment
. 350 products, waste, extraction and CO2 emissions.

* Integration of different statistics: national accounts, international trade, energy
statistics, extraction data, agriculture data, waste accounts and emission data.

.
o o>
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Carbon in the Dutch economy in Mton C, 2018
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Atmosphere




Atmosphere

e Additions to stock: emissions from economic activities

....but also emissions from respiration (humans and
livestock) + emissions from soils (biocarbon).

 Reduction in stock: carbon sequestration.

e National carbon stock
> Cumulative C emissions since 1860. =l
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Carbon in the atmosphere in Mton C

Opening stock

Additions to stock
Short cyclicemissions diue to economic activities
Other emissions due to economic activities
Respiration of humans and livestock
Emissions from biccarbon (natural ecosystems)

Reducticns in stock
carbon sequestration in cultivated plants
carbon sequestration in biocarbon (natural ecosystems)

Net carben balance

Closing stock

3193.2

51
51.0
6.3
1.8

8.5

1.0

54.8

3248.0




Carbon account of the Netherlands, 2018




Carbon in the Carbon in the

Geocarbon Biocarbon economy atmosphere Total

0 ) > 5
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2 &5 & 8 E 5 5 2 = % 2 25 S % s

Mton C S z & o 5 B e & & B g s = £ =
Opening stock 32 394 94 12717 13238 61 203 106 370 20 0 o0 20 3094 16721
0
Additions to stock 1 0 1 1 7 02 9 245 3 22 270 62 342
Unmanaged expansion 1 02 02 2 2 4
Managed expansion 7 7 24 24 60 91
Discoveries o o 0 o I 0
Upwards reappraisals 1 0 0 1 1
Reclassifications 21 3 13 37 37
Imports ] w8 20 209
0
Reductions in stock 1 254 0 01 255 1,0 8 06 10 242 1 20 263 9 536
Unmanaged contraction [ o1 1 06 2 2 a
Managed contraction 1 17 0 o1 18 0,9 7 8 58 3 60 7 93
Downwards reappraisals 0 237 0 237 237

Reclassifications 25 1 11 37 37
Exports ] el 6 e s 2[5
Net carbon balance 0 -254 0 -01 -254 0,3 -1 -04 -1 3 2 2 7 54

Closing stock 32 140 94 12717 12984 61 202 105 369 23 27 3148 16527




Policy applications and future work




Policy relevance

1.

Measuring progress and support specific policy actions in the
field of climate change mitigation.

The ecosystem part of the carbon account (i.e. biocarbon) is
spatially explicit. This facilitates climate action by provincial and
local stakeholders.

Measuring progress towards a circular economy and a low-
carbon economy. ek
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Issues and future work

Data gaps:

»  Carbon stocks in the economy.

»  “Carbon content coefficients” for specific goods.
»  Geocarbon: potential vs. retrievable stock.

. Carbon in the seas/oceans.

. Further integration of environmental accounts (e.g. Forest
Accounts).

. Develop indicators for policy use.

24
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Facts that matter
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