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Abstract

This report documents the 2002 Netherlands’ annual submission of its greenhouse gas emission
inventory in accordance with the United Nation’s Framework Convention on Climate Change
(UNFCCC) and the European Union’s Greenhouse Gas Monitoring Mechanism. The report comprises
explanations of observed trends in emissions; a description of a first assessment of key sources and
their uncertainty; documentation of methods, data sources and emission factors applied; and a
description of the quality assurance system and the verification activities performed on the data. Total
CO,-equivalent emissions of the six greenhouse gases together increased in 2000 by about 3%
relative to 1990 (1995 for fluorinated gases). This increase would be a half per cent less when
comparing temperature-corrected emissions. Without policy measures, emissions in 2000 would have
been about 10% higher. Due to recalculations, total CO,-eq. emissions for the base year decreased by
5.2 Tg COy-eq. or 2.4%, mainly caused by the application of new, measured emission factors and
elimination of statistical differences in the energy balance. The uncertainty in total annual CO,-
equivalent emissions is estimated at 5%; the uncertainty in the 1990/95-2000 trend of total emissions
is about £3% points, based on the IPCC Tier 1 trend uncertainty assessment (95% confidence
interval). Emissions of CO, and N,O have increased from 1990 to 2000 by about 9% and 3%,
respectively, while in the same period CH, emissions have decreased by 24%. Of the fluorinated
greenhouse gases, for which 1995 is the reference year, emissions of HFCs, PFCs and SFs decreased
by 34%, 18% and 9% in 2000, respectively. Per individual gas, the IPCC Tier 1 frend uncertainty in
total emissions of CO,, CHy, N,O and the total group of F-gases has been calculated at +3%, +7%,
+12% and +11% points, respectively.
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Executive Summary

This report documents the 2002 Netherlands’ annual submission of its greenhouse gas emission inventory in
accordance with the United Nation’s Framework Convention on Climate Change (UNFCCC) and the European
Union’s Greenhouse Gas Monitoring Mechanism. The report comprises (a) explanations of the trends in
greenhouse gas emissions for the period 1990-2000, (b) a first assessment of so-called 'key sources' and their
uncertainty following the Tier 1 and Tier 2 approach of the IPCC Good Practice Guidance, (c) documentation of
methods, data sources and emission factors applied, and (d) of Quality Assurance and Quality Control activities.
Electronic data on emissions, activity data and implied emission factors in the so-called Common Reporting
Format (CRF) spreadsheet files as requested by the UNFCCC secretariat are a separate annex to this report. In
the appendices to this report a copy is included of the CRF Trend Tables 10 and the IPCC Summary Tables 7A
for the period 1990-2000 (all 2000 data are preliminary), Recalculation and Explanations Tables 8 and
Completeness Tables from the CRF files.

The emissions data reported in these tables differ from the data reported in the previous report, mainly due
to elimination of statistical differences in the energy balances of 1990 and 1995-1998, including an improvement
in the energy statistics of fuel consumption data in the chemical industry; recalculation of CO, emissions and
sinks to LUCF; recalculation of N,O emissions from transport and from nitric acid production; revision of HFC
emissions and addition of an SFs source (production of soundproof double glazed windows). Due to these
recalculations, total CO,-eq. emissions in the base year decreased by 5.2 Tg CO,-eq. or 2.4%. Emissions of CO,
and N,O in 1990 have decreased by 1.6 and 3.2 Tg CO,-eq., respectively, due to these recalculations, HFC
emissions decreased in 1995 by 0.7 Tg CO,-eq, while SF4 emissions increased by 0.2 Tg CO,-eq. This is mainly
caused by the application of new, measured emission factors and elimination of statistical differences in the
energy balance.

In Table 3.1 trends in national total (net) emissions are summarised for 1990-2000 (uncorrected for
temperature). Total CO, equivalent emissions of the six greenhouse gases together increased in 2000 by about
3% relative to 1990 (1995 for fluorinated gases). This increase would be a half per cent less when comparing
temperature-corrected emissions. Without policy measures emissions in 2000 would have been about 10%
higher. Emissions of CO, and N,O have increased from 1990 to 2000 by about 9% and 3%, respectively, while
in the same period CH, emissions have decreased by 24%. Of the fluorinated greenhouse gases, for which 1995
is the reference year, emissions of HFCs and PFCs decreased by 34 and 18% in 2000, respectively, while SFg
emissions (completely recalculated) decreased by about 9%.

In the period 1990-2000 the largest sectoral growth of CO, emissions occurred in the transport sector (21%
or 6.0 Mton). In 2000, total CO, emissions increased by 1% (1.3 Mton) compared to 1999. This was mainly
caused by increased energy consumption in the industry, domestic and transport sectors. In 2000, temperature-
corrected CO, emissions were 5.1 Mton or 2% higher than total national uncorrected CO, emissions. The results
of a provisional /PCC Reference Approach calculation for CO, showed that on average the sum of annual
sectoral emissions differs 1.0% from the reference calculation.

In 2000, total CH, emissions have decreased by 24% compared to the 1990 level. Sectors that contributed
most to the decrease were the waste sector (-29%) and the agricultural sector (-19%) with 1.6 and 1.0 Mton CO,-
eq., respectively. In 2000, total N,O emissions increased by about 3% compared to 1990, mainly due to the
increase of the emission from agriculture (10%) and from transport (65%) with 2.2 and 0.8 Mton CO,-eq.,
respectively. In 2000, total emissions of all F-gases decreased by about 30% compared to the 1995 level (18%
compared to 1990), which is equivalent to 2.6 Mton CO,-eq.

The uncertainty in total annual CO, equivalent emissions is estimated at 5%; the uncertainty in the 1990/95-
2000 trend of total emissions is about +3% points, based on the IPCC Tier 1 trend uncertainty assessment (95%
confidence interval). For individual compounds our current overall uncertainty estimate in annual emissions is
+3% for CO,, +25% for CHy, £50% for N,O; £50% and for HFCs, PFCs and SFg: £50% Per individual gas, the
Tier 1 trend uncertainty in total emissions of CO,, CH,, N,O and the total group of F-gases has been calculated
at 3%, +7%, +12% and +11% points, respectively.

However, the annual uncertainty in 2000 emissions and in the trend is probably larger due to the temporarily
deterioration of data quality in the last years compared with data for earlier years. This is due to changes in (a)
data collection from individual companies and (b) delays in compiling (preliminary) statistics for the last but one
calendar year, notably for energy consumption.
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Samenvatting (Dutch)

Dit rapport over de Nederlandse inventarisatiec van broeikasgasemissies is geschreven om te voldoen aan de
nationale rapportageverplichtingen in 2002 van het Klimaatverdrag van de Verenigde Naties (UN-FCCC) en van
het Bewakingsmechanisme Broeikasgassen van de Europese Unie. Dit rapport bevat trendanalyses voor de
emissies van broeikasgassen in de periode 1990-2000; een eerste analyse van zgn. sleutelbronnen en de
onzekerheid in hun emissies volgens de 'Tier 1'-methodiek van het IPCC-rapport over Good Practice Guidance;
documentatie van gebruikte berekeningsmethoden, databronnen en toegepaste emissiefactoren; en een overzicht
van het kwaliteitssysteem en de verificatie van de emissiecijfers voor de Nederlandse Emissie-Registratie.
Electronische data op file over emissies, activiteitendata en afgeleide emissiefactoren in het zgn. Common
Reporting Format (CRF), waar door het VN-Klimaat-secretariaat om wordt verzocht, vormen een aparte annex
bij dit rapport. In de appendices bij dit rapport zijn de CRF trend-tabellen en de IPCC tabellen '7A' opgenomen
voor 1990-2000 (alle cijfers voor 2000 zijn voorlopig), alsmede tabellen over herberekeningen en compleetheid
van emissiebronnen.

De emissiecijfers zoals hier gerapporteerd verschillen van de vorige rapportage, met name als het gevolg van
wijzigingen door het wegwerken van statistische verschillen in de energiebalansen van 1990 en 1995-1998,
waarbij gelijktijdig de energiestatistieken van het brandstofgebruik in de chemische industrie zijn bijgewerkt.
Andere oorzaken van verschillen zijn de herberekening van CO, vastlegging in biomassa, herberekening van
N,O emissies in de transport sector en salpeterzuurfabricage, herziening van HFC emissies en het toevoegen van
een emissiebron voor SFs (geluidisolerend dubbel glas). Als gevolg van deze herberekeningen zijn in het
basisjaar de totale CO,-equivalente emissies met 5.2 Tg COy-eq. of 2.4% gedaald. In totaal zijn de emissies in
het basisjaar van CO,, N,O en HFK’s resp. 1,6 , 3,2 en 0,7 Mton CO,-equivalent lager geworden; de SFg
emissies zijn in 1995 toegenomen met 0,2 Mton CO,-eq. Dit wordt met name veroorzaakt door het gebruik van
nieuwe, gemeten emissiefactoren en door de eliminatie van het statistisch verschil in de nationale energiebalans.

In Tabel 9.1 zijn de totale emissietrends 1990-2000 samengevat (zonder temperatuurcorrectie). De totale
netto CO,-eq.-emissies waren in 2000 3% hoger dan in 1990 (1995 voor de F-gassen). Dit wordt een half procent
minder na temperatuurcorrectie. Zonder beleidsmaatregelen zouden de emissies in 2000 ca. 10% hoger zijn
geweest. In die periode zijn de emissies van CO, en N,O met resp. 9% en 3% gestegen, terwijl de CH,-emissies
met 24% daalden. Van de zgn. F-gassen, waarvoor 1995 het referenticjaar is, daalden de HFK- en PFK-emissies
met resp. 34% and 18% in 2000 ten opzichte van 1995, terwijl de emissies van SF¢ met 9% daalden.

In de periode 1990-2000 vond de grootste sectorale groei in de CO,-emissies plaats in de transportsector
(21% of 6.0 Mton). In 2000 zijn de totale CO,-emissies met 1,3 Mton gestegen ten opzicht van 1999. Dit werd
met name veroorzaakt door een toename van het energiegebruik door industrie, consumenten en de
transportsector. De resultaten van een voorlopige zgn. IPCC Referentieberekening voor CO, lieten een verschil
zien van gemiddeld 1.0% met de som van de jaarlijkse sectorale emissies.

In 2000 waren de methaanemissies 24% lager dan in 1990. De afvalsector (-29%) en de landbouwsector
(-19%) droegen hieraan het meest bij (resp. 1,6 en 1,0 Mton CO»-eq.). De N,O-emissies zijn in 2000 ca. 3%
gestegen ten opzichte van 1990, vooral als gevolg van een stijging van emissies uit de landbouw (10%) en de
transportsector (65%) (resp. 2,2 en 0,8 Mton CO,-eq.). De actuele emissies van F-gassen zijn in de periode
1995-1999 met 30% afgenomen (18% t.o.v. 1990), hetgeen overeenkomt met 2,6 Mton CO,-eq.

De onzekerheid in de totale jaarlijkse emissies wordt geschat op 5%; de onzekerheid in de frend over de
periode 1990/95-1999 wordt op £3%-punten geschat, gebaseerd op de zgn. 'Tier 1' methodiek van de IPCC voor
trendonzekerheden (met 95% betrouwbaarheidsinterval).Voor de afzonderlijke stoffen wordt thans de
onzekerheid in de jaarlijkse emissies als volgt geschat: voor CO, £3%, CH, £25%, N,O £50%; HFK’s, PFK's en
SFs: £50%. De trendonzekerheid wordt voor CO,, CH4, N,O en voor alle F-gassen als groep geschat op resp.
+3%, £7%, £12% and +11%-punten.

Daarbij moet worden opgemerkt dat de onzekerheid in de emissiecijfers voor 2000 en in de emissietrend
waarschijnlijk groter is dan hierboven genoemd is, als gevolg van een tijdelijk verslechtering van de kwaliteit
van de emissiecijfers voor de laatste jaren ten opzichte van de data voor eerdere jaren. Dit wordt veroorzaakt
door (a) een andere rapportagewijze door individuele bedrijven (thans rechtstreeks via de milieujaarverslagen)
en (b) vertraging in de beschikbaarheid van (voorlopige) statistiecken voor het voorgaande kalenderjaar, met
name voor energiegebruik.
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Chemical compounds

CF,
C2F6
CH,
CO
CO,
FICs
HCFCs
HFCs
HNO;
NH;
NO,
N,O
NMVOC
PFCs
SFs
SO,
VOC

Units

MJ
GJ
TJ
PJ

ton
kton
Mton

ha
kha

mlin
mld

Perfluoromethane (tetrafluoromethane)
Perfluoroethane (hexafluoroethane)

Methane

Carbon monoxide

Carbon dioxide

Fluoroiodocarbons

Hydrochlorofluorocarbons

Hydrofluorocarbons

Nitric Acid

Ammonia

Nitrogen oxide (NO and NO,), expressed as NO,
Nitrous oxide

Non-Methane Volatile Organic Compounds
Perfluorocarbons

Sulphur hexafluoride

Sulphur dioxide

Volatile Organic Compounds (may include or exclude methane)

Mega Joule (10° Joule)
Giga Joule (10° Joule)
Tera Joule (10" Joule)
Peta Joule (10" Joule)

Mega gramme (10° gramme)
Giga gramme (10° gramme)
Tera gramme (10'> gramme)
Peta gramme (10" gramme)

metric ton (= 1 000 kilogramme = 1 Mg)
kiloton (= 1 000 metric ton = 1 Gg)
Megaton (= 1 000 000 metric ton =1 Tg)

hectare (= 10* m?)
kilo hectare (= 1 000 hectare = 10" m” = 10 km?)

million (= 10°
milliard (= 10")

Conversion factors for emissions

From element basis to full molecular mass:

C— CO,

C—>CHy:

C—>CO:

N—)NQO:

N —->NO:

N—)NOQ:

N — NH;:

From full molecular mass to element basis:

N — HNOs : x 63/14 =4.50

S — S0,

x 44/12 =3.67 CO, »C: x12/44=0.27
x 16/12=1.33 CH; »C: x12/16=0.75
x 28/12=2.33 CO »C: x12/28=0.43
x 44/28 = 1.57 N,O ->N: x28/44=10.64
x30/14=2.14 NO —->N: x14/30=0.47
x 46/14=3.29 NO, »>N: x14/46=10.30
x 17/14=1.21 NH; >N: x14/17=0.82

HNO; >N : x 14/63 =0.22
X 64/32=2.00 SO, - S: x32/64=0.50
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1. Introduction

This report documents the 2002 Netherlands’ annual submission of its greenhouse gas emission
inventory in accordance with the guidelines provided by the United Nation’s Framework Convention
on Climate Change (UNFCCC) and the European Union’s Greenhouse Gas Monitoring Mechanism.
These guidelines aim at facilitating verification, technical assessment and expert review of the
inventory information. For this purpose the inventories should be transparent, consistent,
comparable, complete and accurate as defined in UNFCCC (1999) and be prepared using good
practice as described in IPCC (2000).

Thus, this report comprises explanations of the trends in greenhouse gas emissions for the period
1990-2000 and descriptions of methods and data sources; of Tier 1 assessments of the uncertainty in
annual emissions and in emission trends; of a preliminary assessment of key sources following the
Tier 1 and Tier 2 approach of the IPCC Good Practice Guidance (IPCC, 2000); and of Quality
Assurance and Quality Control activities. The emissions data presented in this report are identical to
those officially published in the Emission Monitor 2001 (Van Harmelen et al., 2001) and used in
RIVM (2001a). We note that all data in this dataset presented for 2000 are preliminary. For
assessments to what extent changes in emissions as explained in this report are due to implementation
of policy measures, we refer to the annual Environmental Balance published by RIVM (RIVM, 2001,
in Dutch), the Third Netherlands' National Communication on Climate Change Policies (VROM,
2001) and special assessments [Van den Wijngaart and Ybema (2002), Beker and Peek (2002),
Menkveld et al. (2002)] available in Dutch and English.

Electronic data on emissions, activity data and implied emission factors in the so-called Common
Reporting Format (CRF) spreadsheet files as requested by the UNFCCC secretariat are available as
11 Common Reporting Format (CRF) data files, named 'crf-nld-2002-NN.xIs' with NN = 90 .. 00,
compressed into three zip-files: crf-nld-2002-v2-90-93.zip; crf-nld-2002-v2-94-97.zip; crf-nld-2002-
v2-98-00.zip, which accompany this report. In Annex 5 of this report a copy is included of the Trend
Tables 10 and a selection of IPCC Summary Tables 7A for the period 1990-2000 (2000 data are
preliminary), Recalculation and Explanation Tables 8 and Completeness Tables from the CRF files.

Presentation of sources: Netherlands' Target Groups and IPCC source categories

UNFCCC guidelines for reporting greenhouse gas emissions (UNFCCC, 1997) require the use of
source categories as defined in Revised 1996 IPCC Guidelines for national Greenhouse gas
Inventories (IPCC, 1997). The IPCC guidelines make a subdivision into 7 main source categories,
separating combustion (or fuel-related) and non-combustion (or 'process') emissions:

1. Energy

2. Industrial processes

3. Solvents and other product use
4. Agriculture

5. Land-Use Change and Forestry
6. Waste

7. Miscellaneous

The first category comprises both fossil and biofuel fuel use, and is subdivided in /4 Fuel
Combustion and 1B Fugitive emissions from Fuels. For users in the Netherlands, where usually a
subdivision of emissions sources is made into so-called Target Groups, we show in Table 1.1 the
correspondence between Netherlands' Target Group emissions to nomenclature of UNFCCC/IPCC
source categories used in this report.
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Table 1.1. Correspondence between Netherlands Target Group emissions to IPCC source categories

Target Group Code IPCC: Combustion emissions Code IPCC: Process emissions
Agriculture 1A4c  Fuel combustion; Other sectors; ¢ 4 Agriculture "
Industry 1A2 Fuel combustion; Manufacturing Industries 2 Industrial processes 2
and Construction »
Refineries 1A1b Fuel combustion; Energy Industries; subb ~ 1B2 Fugitive emissions from oil and
(electricity and heat production) natural gas
Energy sector
- power generation 1Ala Fuel combustion; Energy Industries; a 1B Fugitive emissions *
- fossil fuel production/ - 1B2 Fugitive emissions from oil and
transmission natural gas
Waste handling
- landfills - 6A  Waste; Solid Waste Disposal
- waste incineration 1Aa  Fuel combustion; Energy Industries; a ¥
- WWTP 6B Waste; Wastewater Handling
Transport and Traffic 1A3  Fuel combustion; Transport -
Consumers 1A4b Fuel combustion; Other sectors; b 3 Solvents and other product use )
(residential)
Trade, Services, 1A4a Fuel combustion; Other sectors; a 3 Solvents and other product use 3
Government (commercial/institutional)
Construction 1A2 Fuel combustion; Manufacturing Industries 2 Industrial processes
and Construction
Drinking water 1A4a Fuel combustion; Other sectors; a 7  Miscellaneous (CH,)
treatment (commercial/institutional)
Notes:

1) N,O from polluted surface water: 7 Miscellaneous
2) CO, from non-energy use of fuels e.g. chemical feedstock are reported under /4 Fuel combustion
3) CO, from flue gas desulphurisation: 2 Industrial processes; sub G

4) 1t has been assumed that all waste incineration facilities also produce electricity or heat used for energetic purposes.
5) CH, and NMVOC: 7 Miscellaneous.

Inventory preparation: quality assurance/quality control

Chapter 2 describes the Dutch National Emission Inventory System and the Quality Assurance/
Quality Control activities performed. This includes the response to issues raised in reviews by
UNFCCC and others.

Trend assessments

In Chapter 3 the aggregated trends and the contribution of emissions per greenhouse gas to annual
CO,-eq. emissions are described. In addition, in Chapters 8 and 9 the trends in emissions of
greenhouse gas and of precursor gases are described and explained in detail. A comparison with a
provisional CO, Reference Approach calculation for the 1990-2000 period showed that the sum of
annual sectoral CO, emissions differ by 0.1% on average from the reference calculation (range of
+3%-points). The analysis of trends and uncertainty estimates in emissions (see Chapter 7) of the
various sources has been made in cooperation with the following RIVM experts: Mr. Dik Beker
(waste), Mr. Robert van den Brink (transport), Mr. Klaas van der Hoek (agriculture), Mrs. Johanna
Montfoort (fugitive emissions, energy), Mr. Kees Peek (industry) and Mr. Durk Nijdam (small
combustion). In addition, Mr. Ed Zonneveld of CBS provided pivotal information on CO, related to
energy use. The group also provided activity data for the CRF files, in cases where these were not
included in the data sheets submitted by the ER Task Groups.
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Country-specific definitions and changes

In Chapter 4 the emission calculation methods and data sources are briefly described and
documented. To improve the consistency of times series, changes have been made in the source
allocation for the period 1990-2000. These changes are discussed briefly in Chapter 5. This also
includes a summary of the degree of completeness of the CRF data files:

e the CRF files for 1990 and 1995-2000 now also include sectoral background data for 1A Fuel
combustion;

e CO, emissions of cement clinker production included;
e (CO;sinks from category 5A have now been calculated for all years;
e SF; emissions were added from the production of double glazed windows.

Country-specific definitions of source categories are provided in Chapter 6. This includes a summary
of identified missing sources. The emission data for 1990 and 1995-1999 as reported in the CRF
tables differ from the data reported in the previous NIR 2001 mainly due to:

e climination of statistical differences in the energy balances of 1990 and 1995-1998, including an
improvement in the energy statistics of fuel consumption data in the chemical industry;

recalculation of CO, emissions and sinks from forestry;

recalculation of N,O emissions from transport and from nitric acid production;

e revision of HFC emissions;

addition of a SF4 source (production of soundproof double glazed windows).

Due to these recalculations, total CO,-eq. emissions in the base year decreased by 5.2 Tg CO,-eq. or
2.4%. Emissions of CO, and N,O in 1990 have decreased by 1.6 and 3.2 Tg CO,-eq., respectively.
HFC emissions decreased in 1995 by 0.7 Tg CO,-eq, while SF¢ emissions increased by 0.2 Tg CO,-
eq. in 1995.

Key source and uncertainty assessment

In Chapter 7 a uncertainty assessment is presented as well as a preliminary assessment of key sources,
that has been made using both the Tier 1 and Tier 2 approach of the IPCC Good Practice Guidance
report.

The uncertainty in the emission estimates per gas is based on an IPCC Tier 1 uncertainty
assessment of the uncertainty in the underlying emission factors and activity data for the list of
possible key sources. All uncertainty figures in this report should be interpreted as 95% confidence
ranges, in conformity with the IPCC report on Good Practice Guidance and Uncertainty Management
(IPCC, 2000). These uncertainties are based on the results of a national workshop on data quality held
in 1999 (Van Amstel et al., 2001a), RIVM factsheets on emission data quality, default values
provided in the /PCC Good Practice Guidance and expert judgement by RIVM experts. In the
Chapter 7 the uncertainty estimates for both annual uncertainty and the trend uncertainty are
calculated using simple, standard error propagation of the overall uncertainty per greenhouse gas as
defined in the IPCC Tier 1 approach and assuming no correlation between sources and normal
distribution of the uncertainties. Our actual overall estimate of total amnual uncertainty per
greenhouse gas, which is based on the IPCC Tier 1 uncertainty assessment (95% confidence interval),
is currently estimated by RIVM as:

CO, +3% HFCs +50%
CH, +25% PFCs +50%
N,O +50% SFs +50%
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The resulting uncertainty in national total annual CO,-eq. emissions is about 5%. The uncertainty in
the trend of total emissions is about 3% points, based on the IPCC Tier 1 trend uncertainty
assessment. Per individual gas, the Tier 1 trend uncertainty in total emissions of CO,, CH,, N,O and
the total group of F-gases has been calculated at +3%, 7%, £12% and £11% points, respectively.

Using the IPCC Tier 1 uncertainty approach, the uncertainties in national annual total emissions of
precursor gases are estimated at (RIVM, 1999, 2001a):

CcO +25%
NOy +11%
NMVOC  +26%
SO, +8%

We note that in the IPCC Tier 1 uncertainty assessment no correction is made for possible
correlations or not-reported sources. Moreover, the presented figures may not be valid for the 2000
provisional emissions, due to additional uncertainties in this dataset (see Section 7.1).

Print out of CRF summary tables

Finally, in the annexes a description of the method for LUCF (5A), the temperature correction method
and a printed summary version of the CRF files are provided:

IPCC Summary Tables 7A for 1990-2000 (CRF Summaries 1);

Recalculation Tables and Explanation Table 8.a and 8.b for 1990 and 1995-1999;
Completeness Table 9 for 1990;

Trend Tables 10 for each gas individually and for all gases and source in CO,-eq.;
Trend Tables 10 for precursor gases.

The complete set of CRF files as well as the NIR in pdf format is available at RIVM's website
(www.rivm.nl).

Presentation of figures; rounding and summation

Please note that in all tables the same number of decimal digits is used within a table (or per
compound column). Therefore, the number of (decimal) digits shown does not correspond with the
number significant digits of the figures presented. Please note too that in the tables the figures may
not exactly add up to the (sub)totals because of independent rounding. We refer to Chapter 7 for
information about the uncertainty in sectoral and national total emissions.


http://www.rivm.nl)/
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2. Inventory Preparation: Quality Assurance/Quality
Control

2.1. Introduction

Data collected in the National Inventory Report are based on the National Pollutant Emission
Register (PER or short 'ER"), also called the Emission Inventory System. This system compromises
the registration, analysis, localisation and presentation of emission data of both industrial and non-
industrial sources in the Netherlands. Section 2.2 gives more information on the Emission Inventory
System. Annually, in year ¢ final emissions are calculated for year -2 and preliminary estimates are
made for emissions of the last year but one (¢-7). In addition, in case of methodological changes,
emissions are recalculated for #-3 as well as for 1990 and 1995. This means that in 2001 emissions
were (re)calculated for 1990, 1995, 1998, 1999 and 2000.

The data from the PER have to be “translated” to the Common Report Format (CRF). Also
additional information and calculations are necessary to fill the CRF-files. Several institutes are
involved in this process. To improve the transparency of this process, the actual situation in the
Netherlands with respect tot the IPCC Good Practice Guidelines was evaluated. In section 2.3 the
conclusions from this study are included. In Sections 2.3 and 2.4 the quality assurance and control
activities of the Dutch Emission Inventory in 2001 are described, respectively.

In 2000 a Greenhouse Gas Inventory Improvement Programme was started. This programme is
guided by a Working Group Emission Monitoring of Greenhouse Gases (WEB). This committee
directs future actions aimed at improving the monitoring of greenhouse gas emissions, relevant to
report to the UNFCC in all aspects. In section 2.4 we summarise the main actions. One of the action
is aimed at improving the process of data collection and calculations by the use of protocols, that in
2003 should be included in the PER system (see Section 2.2).

In the reviews on the National Inventory Report, including CREF files, suggestions were made to
improve the quality. In Section 2.4 we describe the Netherlands' response to the issues raised in those
reviews.

2.2. National Emission Inventory System

The Netherlands has already for many years a pollutant emission inventory system that collects data

on emissions to air, water and soil. This inventory has been established in a co-operation between:

e Inspectorate for Environmental Protection of the Ministry of Housing, Spatial Planning and the
Environment (VROM/HIMH) [from January 2002 the 'Inspectorate HIMH' changed to 'VROM
Inspectorate']

e Statistics Netherlands (CBS)

e National Institute of Public Health and Environment (RIVM)

e Ministry of Agriculture, Nature Conservation and Fishery (LNV) through representation by the
National Reference Centre for Agriculture (EC-LNV, formerly IKC-L)

e  Ministry of Transport, Public Works and Water Management (V&W) through representation by
the National Institute of Water Management and Waste Treatment (RWS/RIZA), and

e Netherlands Organisation for Applied Scientific Research (TNO)

Agreement on definitions, methods and emission factors, is established in the Co-ordination
Committee for Monitoring of Target Groups (CCDM), based on reports by expert groups. So-called
Task Groups collect the data required and perform the emission calculations.

The emissions of large industrial point sources are registered individually, based upon detailed
information of each individual plant. This process, however, has been changed substantially in the
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last years (see Box 2.1 and Figure 2.1). As explained in Box 2.1, in the transition period of companies
to another reporting system and another reporting format, the quality of the emission data relevant for
the NIR/CRF has temporarily deteriorated. In the next section we discuss actions that started to
improve data quality again. The emissions of small and medium-sized enterprises as well as of non-
industrial sources are calculated collectively with statistical activity data and emission factors.

Year of inventory Before 1995 1995 1998 1999 2000
LIV s repotting compaties 1] 0 265 57 240
- regquired by law >, ] 2207 220 20
- voluntary —® 0 0 5 &5 45
Additional BEES & 200 200 ———— = B0 20 20
Additictial ER-T selection 500 350 153 ) 35
Regional PER 0 0 1] o 20

Humber of cotnpanies using MIV
formmat

Patt of the companies with BEES
tepottingg recuitements are inchaded
ity the WV repotting fitms

Humber of compaties left after
aality chieck in FOI databasze and
iwcluded individually i the PER

Figure 2.1. Changes in time in data sources used for the individually registered point sources in the PER (for
abbreviations see Box 2.1).

Box 2.1: Major changes in data collection and submission of emissions and activity data by large companies

The method for the collection of emissions of large industrial point sources has been changed since 1995 (see
Figure 2.1). Before 1995, the 'ER-I' data collection for air emissions of about 700 large companies was initiated
by the Ministry of VROM with TNO assisting, when requested, the companies in estimating their annual
emissions. The activity data and emissions of these large industrial point sources were collected, checked and
processed by TNO. These 700 point sources included about 200 large combustion plants which submitted
information on fuel consumption and NO, and SO, emissions under the 'BEES A' regulation. In 1995 the number
of point sources was reduced to 550.

Since 1996, this data collection is gradually replaced by data reported by industry in their annual
environmental reports (MJVs). The Pollutant Emission Register (PER) has used these reports since 1996 for
more and more companies. For the 1998 PER, 265 companies reported their emissions in the format of the
annual environmental reports. These were processed by TNO and included in the ER-I database.

For the emissions of 1999 and subsequent years, the annual environmental reports are collected and, after
approval by the provinces, processed and included in a database by the Facilitating Organisation for Industry
(FOI). For the 1999 PER, a group of 220 companies were obliged to report their emissions in the format of the
annual environmental reports (MJVs). An additional number of 45 companies reported their emissions in a
voluntary MJV. Subsequently this administrative FOI database is checked for consistency and transformed by
TNO to be included in the PER. Due to poor quality only 57 of the companies were processed by TNO and
included in the ER-I database. The emissions of the remaining companies were not registered individually but
were used as part of the supplementary estimate, resulting in a smaller detailed data set for individual registered
companies. The PER data set was extended as in former years with reported information on fuel consumption
and emissions from all companies required to do so under the '‘BEES A’ regulation (large combustion plants). In
addition TNO collected data from 55 industries according to the 'old' method. In line with the year 1998 also the
voluntarily submitted MJVs were included in the ER-I. In total the individual data set holds emissions for 192
companies.

The PER 2000 includes the individual registered emissions based on the MJVs reported by 240 companies.
Also emission data from a regional PER (from the province Noord-Brabant) are included. So the individual data
set holds emissions for 465 companies. This data set was used to compile the CRF data for 1999 (final data) and
was also used to make the preliminary estimate for the CRF data for 2000.

In 2001 the ministry of VROM improved the reporting format in which the individual companies have to
report their emissions. This combined with the action to make the format electronically available is expected to
improve data quality for the emission figures from 2002 onwards. Quality control in this new system is still
subject of discussion.
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2.3. Quality Assurance

Quality Assurance for the Netherlands' PER

The Inspectorate of the Ministry of VROM commissions TNO to draft a detailed plan for the
compilation of the emission inventory for the forthcoming year. This project plan includes
responsibilities of the involved parties, the members of the Task Groups, the division of tasks, the
selection of substances and years, the list of source categories and the time schedule. Each Task
Group has the task to define or update a protocol for the monitoring process of their specific Target
Group. This protocol covers the data collection, validation, data storage, data management and data
dissemination and is documented in a report and a meta-information sheet. At the end of the project,
the PER Project Group reports the necessary improvements identified for next year's emission
inventory update.

In 1997 the quality assurance system ISO 9001 has been introduced to ascertain the quality of the
monitoring process related to the PER. All procedural activities by the Inspectorate, TNO and RIVM
are subject to this quality control as well as the maintenance of the PER database by RIVM. However,
the activities of actual data collection and emission calculation by the Task Groups are not yet part of
the formal ISO quality assurance program.

Quality of Annual Environmental Reports (MJVs)

As presented in Figure 2.1 and Box 2.1 the Annual Environmental Reports (in Dutch: 'MJVs') hold
the data for the large companies that are input for the PER. The 1999 MJVs were analysed to
establish the quality of the data, as it was the first time that the large companies by virtue of statutory
obligation prepared this report themselves. Analysis on these MJVs and a trend analysis on emission
data 1998 and 1999 for 171 companies resulted in doubts about the quality. For example CO,
emissions reduced from 1998 to 1999 for these 171 companies by 33%. Additional in-depth research
on 57 MJVs was conducted. Some differences between 1998 and 1999 data could be traced back to
changes in production of energy use, to technical improvements, production disturbance and
improved measurements. Also mistakes in units, calculations etc. showed. Overall the improved data
for these companies result in a new figure for CO, emissions. The CO, reduction was not 33%, but
7% (Heslinga, 2001a).

As mentioned in Section 5.5, the CRF files now also include sectoral background data (i.e.
emissions per fuel type) for 14 Fuel combustion, including 141: Energy Industries and 1A42:
Manufacturing Industries for the years 1990 and 1995-2000. However, in cases where CO, and
related fossil fuel consumption were not reported per fuel type by individual companies or when they
did not properly match, fuel consumption and CO, emissions have been allocated in the CRF Sectoral
Background Tables under 'Other fuels'. This fraction of national total CO, emissions increases from
about 11% of fossil-fuel related emissions in 1990 to 20% in 1996-1998 and to 34% in 1999; i.e. this
percentage of national CO, emissions could not be allocated to a specific fuel type in either an energy
or manufacturing industry sector. In other words, due to limited data quality and completeness of
point source data, about 10 to 35% of national CO, emissions from fossil fuel consumption could not
be reported as gas, oil or coal, but has been included under 'Other fuels’, for which no correct and
meaningful so-called 'Implied Emission Factors' could be provided in the CRF. This primarily refers
to three groups of economic sectors, that account for almost all of the unspecified emissions in 1999,
each contributing about one-third: (a) refineries and iron and steel production, of which all CO,
emissions in 1999 could not - or not properly - associated with reported fossil fuel consumption; (b)
public electricity production; and (c) the chemical industry. We refer to Sections 8.1.3 and 8.1.4 for
more details.

Also an investigation has been made of the quality of MJVs submitted on 2000 emissions
(Heslinga, 2001b). In the MJV the energy input, specified by energy sources, should be reported. It
was concluded that only for 40% this detail information could be used. And this information is
essential as activity data as well as for the calculation of GHG emissions. In the MJVs in total 71 Tg
CO, emissions is reported. In the quality research it was concluded that the energy input could not be
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verified for 112 companies, responsible for 34 Tg CO,. This is also the situation for NO,: 36 Gg out
of a total of 65 Gg. These remarks for 1999 and 2000 do not mean to say that these data are wrong,
but rather it means that reported emissions could not be cross-checked with underlying fuel
consumption data at company level.

The Inspectorate of the Ministry of VROM started improvement actions. In 2001 the several
reporting formats for the MJV is reduced to one format, which has to be used for the MJV 2002. In
this format the companies has to report for several processes. This classification of the processes
makes the differences between fuel combustion and non-combustion emissions more transparent. The
Ministry of VROM will annually report the progress in this improvement plan (VROM, 2002).

Documentation of methodologies used in the PER

In the course of time, the methodology for calculating emissions to air and water in the Netherlands'

Emission Registration has described in a number of reports:

e general methodologies and data in Van der Most et al. (1998) [in Dutch];

e the methodology for calculating greenhouse gas emissions is described in more detail in Spakman
et al. (1997) [in Dutch];

e specific changes in methods of datasets are described in the annual reports on Emissions and
Waste, e.g. Van Harmelen ef al. (2001) [in Dutch]. These reports also summarise the quality of
national total emissions of several compounds by a qualitative classification based on expert
judgement in terms of shares of quality classes A to E in conformity with EMEP/CORINAIR and
EPA methods. A summary of these reports is also published in English, e.g. Van Harmelen et al.
(2002);

e a set of source category reports documenting or summarising the methodology used by the Task
Groups is in preparation (so-called meta-data files) (TNO, 2001).

Finally, since 1994 changes in methodologies, deviating source definitions and changes in source

allocations in greenhouse gas emissions are reported in the annual National Inventory Reports on

greenhouse gas emissions in the Netherlands prepared/coordinated by RIVM for submission to the

UNFCCC and the EU Greenhouse Gas Monitoring Mechanism.

QA/QC system for the NIR/CRF process

In 2001 the Working Group Emission Monitoring of Greenhouse Gases (WEB) started a two-phase
project, to develop a QA/QC system for the Dutch NIR/CRF process which is in line with the QA/QC
guidelines from the UNFCCC and the IPCC. The first phase evaluated existing practices; the second
phase is directed to develop and implement the QA/QC system itself and will start in 2002. Seven
aspects of existing practice were reviewed (DHV, 2002): (a) inventory agent; (b) QA/QC plan and
report; (c) general QC procedures (Tier 1); (d) source category specific QC procedures (Tier 2); (e)
QA procedures; (f) verification; and (g) documentation, archiving and reporting. From the overview
of the general process and the gap analyses conclusions were drawn and recommendations were
formulated. The main conclusion from phase 1 is that in general the transparency of the Dutch
system, the consistency and comparability of the emission data could be improved. The completeness
and comparability (i.e. data are unbiased and a true reflection of national emissions) are in conformity
with UNFCCC guidelines (DHV, 2002).

Protocols for CO; and non-CO; greenhouse gas emissions

In 2001 a project was started to develop specific monitoring protocols for the non-CO, greenhouse
gas emissions in the Netherlands, which is co-ordinated by Novem. With key firms, organisations
involved in the PER process and other research institutes a discussion was started to document the
methods used, the willingness to provide (confidential) data, and to change methods to bring these in
line with the IPCC Good Practice guidelines. For four (key) sources the first phase finished in 2001
with draft protocols: N,O related to nitric acid production, HFC-23 related to HCFC-22 production,
CH, related to landfills, and SF¢ for the high voltage switchgear (GIS) manufacturer and GIS users. In
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the second phase, these draft protocols will be discussed with the ER Task Groups and, ultimately,
approved by the CCDM. The aim is to incorporate these protocols in the PER process by 2003. In
2002 also a start was made with developing protocols for CO, emissions.

Documentation of completing CREF files

The PER database does not hold all information necessary to fill the CRF files. In general additional

data are needed for four groups:

e data for the IPCC Reference Approach for CO, from fuel combustion;

e recalculations (and additional data) for the years 1991-1994, 1996-1997, which were not
considered in the inventory update project in 2001;

e documentation on recalculations as described in the UNFCCC guidelines and the IPCC Good
Practice report, respectively;

e additional activity data for the agricultural sector, for the waste sector and for fuel combustion;

e data related to Land Use Change and Forestry (sinks).

Changes in the data are reported in the CRF Recalculation Tables 9a/b (see Annex 5.3). The activities

and data sources to complete the CRF files have been documented in Dutch in Coenen en Olivier

(2002).

2.4. Quality Control

The Quality Control (QC) activities of the Dutch Emission Inventory can be divided in several
phases:

e QC by ER Task Groups before data delivery to TNO

e QCbyTNO

e QC by ER Task Groups before the trend verification workshop

e QC by ER Task Groups and Target Group co-ordinators of RIVM at the workshop

e QC for the IPCC summary tables included in the annual ‘Emission Monitor’.

Verification by ER Task Groups and TNO during the preparation of the new inventory

The data deliveries and feedback to the Task Groups is performed in accordance with the procedure
“Data handling and presentation” from the quality assurance system of the Dutch Emission Inventory
System. The Task Groups filled a standard-format spreadsheet delivered by TNO with emission data
for 1998, 1999 and 2000 and for the years 1995 and 1990. The emission file is checked by the
chairmen of the Task Groups and then sent to TNO. TNO performed QC activities such as checks on
completeness, consistency and formats. The (corrected) data was processed to a comprehensive draft
data file. The relevant emissions in the draft data file are sent back to the Task Groups in order to
check the data handling of TNO. Observed errors and information about how the quality controls are
performed by the Task Groups are reported to TNO. After corrections made in the draft data file,
TNO sent the new file to the chairmen of the Task Groups.

In July 2001 a workshop was held for trend analysis of emissions to air. In advance, the Task
Groups compared the emissions in the new draft data file for each source category with emissions
previously provided from the same source category and checked for consistency in the
algorithm/method used for calculations throughout the time series. The Task Groups performed
checks for, amongst others, the greenhouse gases carbon dioxide, methane and nitrous oxide
emissions from all sectors for the years 1990, 1995, 1998, 1999 and 2000. Firstly, the totals for the
sectors were compared with last year's dataset. When significant differences were found the Task
Groups looked at the emission data in more detail. The results of these checks were discussed at the
workshop. The proposed changes have been sent to the chairmen of the Task Groups and then signed
as correct. The new emission spreadsheet was then sent to TNO, which processed the second data
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delivery into a new comprehensive data file. The chairmen approved the new data file and then the
emission data were released by TNO to the participating agencies.

TNO made time series of emissions per substance for the individual Target Groups. The Task
Group members, the chairman of the Task Group and the co-ordinator of the Target Group examined
these time-series. Remarkable trend changes are noted and discussed at the workshop. If the Task
Group members could explain a large change in the trend, it was removed from the list. Inexplicable
trend changes are studied in more detail at emission source level after the workshop. In the days
directly after the workshop the results are send by mail between the institutes. Points of special
interest concerning combustion emissions have been discussed with the chairman of the Task Group.
In some cases the differences could be explained or the emission figures are corrected and send to the
chairmen of the Task Groups. Finally, the Task Groups made a list of recommended improvements
for next year's inventory compilation.

Box 2.2. Results of the trend verification workshop

Forty actions were formulated and discussed at the workshop. Those relevant for greenhouse gases are listed
below.

Task Group Energy, Industry and Waste Handling:
- Action TNO, CBS: correction of gaseous and liquid fuel figures in the industry sector.
- Action RIVM: check carbon dioxide emissions of metal industry, since these may contain double counting.

Task Group Residential, Commercial and Construction sectors:
- Action TNO, RIVM: check NMVOC, NH; and PM,, emissions of residential sector, these may contain
doublings or errors.

Task Group Traffic and Transport:
- Action CBS, RIVM: check greenhouse gas emissions, these may contain doublings.

Task Group Agriculture:
- Action TNO: no problems observed on greenhouse gases.

All Task Groups:
-Action: methodological changes must be documented in meta information documents and sent to TNO.

Verification at IPCC source category level after finalising the new inventory

The annually published national emissions report (Van Harmelen et al., 2002) contains the IPCC
Summary Tables 7A for the last three years. Thus, subsequently the emissions for these years were
aggregated in the format of IPCC Summary Table 7A. A distinct difference with the national sectoral
reporting is that for international reporting according to the IPCC format the sectoral emission
sources of most so-called Target Groups are split into fuel combustion and non-combustion
emissions. Therefore, the data were checked at the reporting format level for outliers in two ways: (a)
the levels for 1998 and 1999 were compared with the table published last year; (b) annual trends for
99/98 and 2000/1999 have been calculated as percentages.

The NIR co-ordinator summarised observed relatively large differences and contacts the relevant
sectoral expert of RIVM in the Task Groups to check the correctness of the source allocation and the
plausibility of the difference for all flagged items. This results in a confirmation or correction (e.g. of
the IPCC source allocation) and in explanations in terms of either a deliberate recalculation or a
probable cause in case of large annual changes. This has been done for the greenhouse gases CO,,
CH,4 and N,O as well as for the four precursor gases.

Finally, in preparing the CRF dataset, similar trend and level checks of outliers were carried out
at a more detailed level of the sub-sources of all sectoral background tables:

e annual changes in emissions of the six greenhouse gases;

e annual changes in activity data;

e annual changes in implied emission factors of CO,, CH, and N,O;

e level values of implied emission factors, in particular of CO, from combustion.
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The agency responsible for the data entry checks all flagged items for correctness of the figures and
the plausibility of the difference. Again, remaining flagged items are communicated with the relevant
sectoral expert of RIVM in the ER Task Groups to explain the marked items. The explanations of
both checks are used to document the differences with the previous release of the CRF in the
recalculation tables and to explain unusual trends in the NIR. Since 2001 these activities are
documented (see, e.g., Coenen and Olivier, 2002).

2.5. Response to the issues raised in reviews

2.5.1. UNFCCC reviews

At present the Netherlands greenhouse gas inventory were subjected to the following reviews by the

Climate Secretariat: (a) Desk Review and Centralised Review of the NIR 2000; (b) Country section of

Synthesis & Assessment report on the NIR 2001. In general the findings of the different UNFCCC

reviews are well observed and described. The Netherlands response to the general remarks is as

follows:

e [Inconsistency in time series
Some of the apparent inconsistencies in time series are due to (a) limited recalculations (only for
1990, 1995 and the last three years) due to the limitation in the annual PER project of the years
considered in the update; and (b) to different source allocations used for different years (in
particular 1991-1994 and 1996-1997) due to a different national source coding system for these
years. Therefore, with the current PER practices, consistency over the complete time period can
not be guaranteed. However, as explained in the next Section 2.5 this aspect is part of the
improvement programme.

e Missing notation keys and other documentation in CRF tables
The use of notation keys could be improved; however, due to the redundancy in the various tables
and files, it is not an easy task to do. We included most of them now in the SBT and have
documented where 'IE' keys refer to (IE = 'Included Elsewhere").

o Incompleteness of CRF and NIR
A lot of comments refer to incompleteness of the CRF, which was due to limited capacity and
limited data availability in the proper format. However, also some tables are in fact redundant in
the CRF, e.g. the Trend Tables for the greenhouse gases are identical in all files and could be
linked to other tables in the CRF. Instructions are not always clear to what extent documentation
should be provided in the CRF and which part should be explained in the NIR. In the 2002
submission most of the items are included, which were observed as missing in the NIR 2001.

e Additional info in NIR
The review reports make recommendations on inclusion in the NIR of information provided in
other Dutch reports, which are cited. In general this rises the question how extensive the
explanations in the NIR should be, given that the report needs to be submitted annually. The this
report we have added an annex with references to other reports 'that should be considered as part
of the NIR', which are also publicly available through the internet, as are the NIR and the
corresponding CREF files.

o Comparison of activity data with international statistics
In comparing with international data, we stress that in general statistical data published by
international organisations like UN, IEA and FAO, though essentially officially submitted
national data, are ultimately the responsibility of these organisations. Any discrepancies found
could be due to various reasons, amongst others: (a) apparent errors in one of the national
submissions; (b) errors in data processing by the international statistical agency; (c) errors arising
from data conversions prior or after submission; (d) differences in activity definitions; (e)
differences in datasets compared due to revisions in subsequent editions; (f) modifications or
estimates made by the international statistical agency, when inconsistencies or omissions were
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found in the dataset and national agencies did not conclusively respond to requests for
clarifications. However, discrepancies found are still of importance to check if errors have been
made in the emission compilation or reporting process.

In the NIR/CRF 2002 the following specific changes were made in the CRF tables, partly in response
to the reviews and partly as a result of the national improvement programme:

CREF tables improved by replacing 0 by notation keys NE, NO, IE, C, where appropriate;

CRF tables improved by adding to the completeness table and other documentation boxes the
source allocation used in cases of IE";

Many data gaps in sectoral background tables have been filled (activity data and emissions,
including SBT 5A (exceptions: 1991-1994 data for categories 1A1, 1A2, 1A4; category 2
excluding cement clinker and aluminium production; and all data for categories 5B-E);

Correction of typing/unit errors as observed;

IEF for CO, from fuel combustion have been improved substantially by moving all point source
data with inconsistent - i.e. incomplete - fuel/emissions data to the category 'other fuels';

CO, from cement clinker production 1990-1992 were added/corrected (about 0.4 Gg);

CH, from enteric fermentation by horses in 1998-1999 has been added (about 4 Gg CH,).

Likewise, the following specific changes were made in the NIR 2002:

Addition of methodological description for N,O emissions from road transport (Section 5.13)
Addition of explanation about annual variability of N,O from nitric acid and HFC emissions from
HFC usage (Section 8.9)

Addition of explanation on accounting of CO, from biofuels in relation to category SA without
double counting (Chapter 4, Section 8.10 and Annex 2)

Specification added of 'other oil' category in CO, Reference Approach (Section 8.1.1)
Specification added that 'aviation gasoline' is included under 'jet kerosene' (Section 8.1.11)

Note added that CO, from cement clinker production are estimated using clinker production, not
cement production (Section 8.1.4)

Explanation added on the mix of dairy and non-dairy cattle subtypes, resulting in changing
implied emission factors of CH, for enteric fermentation of the categories dairy cattle and non-
dairy cattle (Section 8.2.2)

Note added on N,O from crop residues and cultivation of histosols (Section 8.3.3)

Explanation added on how indirect N,O emissions from agriculture were estimated and where
reported (Chapter 4 and Section 8.3.3)

Note added on how/where N,O from human sewage was estimated (Chapter 4 and Section 8.3.3).

2.5.2. Other external reviews

Although the contents of the PER as a whole is not subjected to regular external reviews, in recent
years a number a reviews have been conducted regarding the greenhouse gas emissions data and on
the PER as National System for compiling the national greenhouse gas inventory:

On request of RIVM, in 1999 Utrecht University has reviewed the quality of annual carbon
dioxide emissions of the PER and trend assessments made by RIVM for its annual evaluation of
emission trends within the framework of the Environmental Balance (Turkenburg and Van der
Sluijs, 1999). As a result of these reviews of analyses made for the Environmental Balance, it was
concluded that more attention should be given to a) documentation of methodologies; b)
documentation of data quality including uncertainty estimates; c) a wider consultation of experts
to analyse the uncertainty in the data.

On request of the UNFCCC secretariat, a consultant has described and evaluated the quality of
the Netherlands' present National System for compiling the National Greenhouse Gas Emission
Inventory (Mareckova, 2000).
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2.6. Inventory improvement programme

The preparation of the greenhouse gas emission data is just a part of the larger national annual
emission inventory containing over 100 different pollutants from point sources, area sources and
diffuse sources with emissions to air, water, soil and including waste handling data. This process is
organised as a project with an annual cycle. Prior to the next data collection changes in coverage of
sources and pollutants and priorities for improvement are discussed and documented in a project plan
(Wg EAJR CCDM, 2001). In particular, studies have been carried to evaluate and improve the quality
and uncertainty of the emissions presently reported by individual companies (through MJV and ER-I)
(Heslinga, 2001a,b; Engelen, 2001). Some highlights are presented in Section 2.2.

The inventory for the greenhouse gases has different requirements due to the other status of these
emissions (e.g. possibly subject to international trading) and due to the reporting guidelines of
UNFCCC and EU as well as the guidelines for the National System. Therefore it was decided to start
a separate process to improve - where necessary - data quality, methodologies, documentation and
data compilation procedures, notably of greenhouse gas emissions. In 1999 two workshops were held
on the quality of methodology and data used for calculation greenhouse gas emissions in the
Netherlands. This workshop was attended both by experts involved in the ER project as well as by
other Dutch experts on greenhouse gas emission estimation from universities and other research
institutes (Van Amstel et al., 2000a,b). Subsequently, the Working Group Emission Monitoring of
Greenhouse Gases (WEB) was created to direct future actions aimed at improving the monitoring of
greenhouse gas emissions in all aspects. Besides general improvements of procedures and
documentation, data quality improvement actions for specific sources are discussed, defined and
approved for execution. The results of these activities will lead to adaptations in the regular ER
project activities. The WEB has three subgroups: the Project Groups on CO,, on non-CO, and Sinks.
WEB and project groups are composed of persons from the relevant ministries and institutes, usually
also involved in the Emission Registration project, in order to include the appropriate expertise and
for optimal communication with the parties of the ER project. The WEB actions are carried out under
formal responsibilities of the Ministry for Environment (VROM) and are co-ordinated by Novem.
This programme includes actions such as:

e improvement of specific data, emission factors, etc.;

e developing protocols for monitoring of CO, emissions, non-CO, emissions and for sinks, with
clear and updated descriptions of methods, procedures, working processes and responsibilities;

e improvement of the QA/QC procedures;

e improvement of uncertainty management, including a Tier 2 uncertainty assessment.

In 2001, the WEB started three projects relevant for the NIR. Firstly, a project to develop a QA/QC
system for the Dutch NIR/CRF process, of which the first phase was finished (see Section 2.3).
Secondly, a project to improve the degree of completeness of the CRF files. For forestry (category
5A) this resulted in new data for CRF Table 5A. For the other CRF Tables on LUCF new information
related to land use and soils is now under discussion (see Chapter 8 and Annex 3). Thirdly, a project
to carry out an IPCC Tier 2 uncertainty analysis of the Dutch emission inventory and to evaluate the
differences found between the Tier 1 and Tier 2 methods. In the next NIR the results of this project
will be included.

Furthermore, the Project Group CO; initiated a study to evaluate the documentation and validity
of the present set of country-specific CO, emission factors for fuels. This study showed that for some
sources national CO, emission factors should be changed, but also that for some fuels data for
establishing country-specific national emission factors are lacking. A recommendation was made to
draw up a set of guidelines on the proper application of the set of national emission factors that has
been agreed upon and to communicate those broadly, e.g. to the companies that report their emissions
through the MJV (Van Harmelen and Koch, 2002). This has been planned for 2002. At present no
change of national emission factors for CO, is being considered. Another study deals with CO,
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emissions related to non-energetic use of energy carriers (notably as chemical feedstock). Within the
EU project on Non-energy use and CO, emissions (Patel et al., 2000) accounting tables are being
developed. These are used to evaluate the present methods to define the non-energy use and to
estimate the related CO, emissions. The Project Group Non-CO; performed a study to identify those
sources of non-CO, greenhouse gases which are yet unknown. In total about 60 ‘new’ sources have
been recorded (DHV, 2000). Some of these sources, such as SF¢ from the production of double glazed
windows, have already included in the PER 2001 and, thus, also in this NIR. In particular potential
sources related to waste handling systems were identified. It has to be determined to what extent these
are already covered by the present emission estimating methods. As mentioned above, this Project
Group also initiated the development of monitoring protocols for non-CO, greenhouse gas emissions.
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3. Trends in total greenhouse gas emissions

The trend in total CO,-eq. emissions of greenhouse gases and comparison of the contribution of the
various gases has been calculated using the IPCC Global Warming Potentials (GWP) for a time
horizon of 100 years. For the ozone precursor gases CO, NO, and NMVOC no total GWP exist. Also
for SO, no GWP is available.

In Table 3.1 trends in national total (net) emissions are summarised for 1990-2000. The trends
are also visualised in Figures 3.1 and 3.2, showing the relative contribution of each gas to annual
total emissions. Synthesis analyses by gas can be found in Chapter 8. Trends in CO,-equivalents by
gas and by main source category are provided in Annex 5.4. Total CO,-equivalent emissions of the
six greenhouse gases together increased by about 3% in 2000 relative to 1990 (1995 for fluorinated
gases). Without policy measures emissions in 2000 would have been about 10% higher (RIVM,
2001a). CO, emissions increased by about 9% (temperature-corrected: 8%) from 1990 to 2000,
mainly due to the increase of the emission in the energy sector (15%) and transport sector (21%).

CH, emissions have decreased by 24% in 2000 compared to the 1990 level, mainly due the
decrease in the waste sector (-29%) and the agricultural sector (-19%). N,O emissions increased by
about 3% in 2000 compared to 1990, mainly due to the increase of the emission from agriculture
(10%) and from transport (65%). Of the fluorinated greenhouse gases, for which 1995 is the reference
year, emissions of HFCs, PFCs and SF¢ decreased in 2000 by 34%, 18% and 9%. Total emissions of
all F-gases decreased by about 30% compared to the 1995 level (18% compared to 1990).

Table 3.1. Total greenhouse gas emissions in CO-eq. and indexed (no T-correction) 1990-2000
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000"

Emissions (Tg CO,-eq)

Cco,? 158.1 166.0 1642 166.1 166.8 171.4 1783 167.8 173.7 170.8 172.1
CH, 27.1 275 264 257 253 246 246 23.1 224 21.8 206
N,O 165 192 19.7 197 202 182 203 21.1 178 174 17.0
HFCs 4.4 4.8 4.5 5.1 6.3 6.0 7.2 8.2 9.2 4.8 3.9
PFCs 2.4 2.4 2.1 2.1 1.9 1.9 2.0 2.2 1.7 1.4 1.5
SF¢ 0.2 0.1 0.1 0.1 0.1 0.4 0.4 0.4 0.4 0.3 0.3
Total [group of six] 208.9 220.0 217.0 218.9 220.7 222.4 232.8 222.8 2252 216.6 215.5
Index (1990=100)

Index CO, 100 1049 103.8 105.0 105.5 108.4 112.7 106.1 109.8 108.0 108.8
Index CH, 100 1013 973 949 93.1 905 908 852 824 803 76.0
Index N,O 100 1162 119.0 119.2 1223 110.0 122.6 127.8 107.9 105.1 102.8
Total [group of three] 100 105.3 104.2 104.8 105.2 106.1 110.6 105.0 1059 104.0 103.9
Index HFCs 100 108.8 102.4 1143 143.0 1349 162.7 1853 2079 109.1 88.4
Index PFCs 100 1002 863 87.1 77.7 768 840 886 71.0 594 628
Index SF (potential) 100 53.7 569 58.8 792 193.1 195.1 206.3 197.5 1799 1749
Index [group of six] 100 105.3 103.9 104.8 105.6 106.4 111.4 106.6 107.8 103.7 103.2
Index (1995 = 100)

Index HFCs 74.1 80.6 759 847 106.0 100 120.6 1374 154.1 809 655
Index PFCs 130.3 130.5 1124 113.5 101.3 100 109.4 1154 925 774 81.8
Index SF (potential) 51.8 27.8 295 305 41.0 100 101.1 106.8 102.3 932 90.6
Index [group of F-gases] 859 89.7 82.2 889 102.1 100.0 117.2 131.0 137.8 80.6 70.3
Index ('90; new gases '95) 3

Index [group of six composite] 99.5 104.7 103.3 104.2 105.0 1059 110.8 106.0 107.2 103.1 102.6
International bunkers CO, ¥ 39.7 413 424 443 429 443 455 484 495 512 535
Index bunkers CO, (1990 = 100) 100 104.0 106.8 111.6 108.1 111.6 114.6 121.9 124.7 129.0 134.8

D Data for 2000 are preliminary. In particular in this submission this 't-1' dataset is of a relatively low quality (see Section
7.1).

Y Net emissions, including LUCF (category 5A).

% Base year = 100.

 Emissions from international marine and aviation bunkers are not included in national totals.
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The uncertainty in CO,-equivalent emissions of the six greenhouse gases together is about +3%
points, based on the IPCC Tier I trend uncertainty assessment (see Section 7.1). Per individual gas,
the trend uncertainty in total emissions of CO,, CHy, N,O and the total group of F-gases, as calculated
with the Tier 1 IPCC Good Practice method described in Chapter 5, is estimated at £3%, £7%, £12%
and £11% points, respectively (Figure 3.3). However, it should be kept in mind that the 2000
emissions, although preliminary by definition, include additional uncertainty as explained in Section
7.1. The uncertainty in annual emissions of N,O and CH,; is estimated at £50% and +£25%,
respectively. For CO, the estimate of uncertainty in annual emissions is £3%, for HFCs, PFCs and
SF¢ +50% (see Chapter 7).

In comparison with the previous submission reported by Olivier et al. (2001), N,O is no longer the
second greenhouse gas in the Netherlands. This is the result of the recalculation of N,O emissions in
the transport and industry sectors (-9% or -3.2 Tg CO,-eq.) (see Chapter 5).

1990 (95 for F-gases) 2000 i poremi
FCs s

Hi
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Figure 3.1. Shares of greenhouse gases in total emissions in 1990 (left) and 2000 ( right)
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Figure 3.2. Shares and trends in greenhouse gas emissions per gas 1990-1999 (1995-2000 new gases)
(also showing CO, with temperature correction)
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Trend in 1990-2000 emissions and IPCC Tier 1 trend uncertainty
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Figure 3.3. Trends in greenhouse gas emissions per gas 1990-1999 (1995-2000 new gases) and their
uncertainty according to the IPCC Tier 1 trend uncertainty analysis (also showing CO, with temperature

correction)

Table 3.2. Total greenhouse gas emissions with temperature correction, in COy-eq. and indexed, 1990-2000

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999  2000"
Emissions (Tg CO,-eq)
CO, (T-corrected) 2 1644 1664 168.5 167.2 170.6 174.0 174.0 170.1 177.2 175.9 177.2
CH, 27.1 275 264 257 253 246 246 23.1 224 21.8 20.6
N,O 16.5 192 19.7 197 202 182 203 21.1 17.8 17.4 17.0
HFCs 44 4.8 4.5 5.1 6.3 6.0 7.2 8.2 9.2 4.8 3.9
PFCs 2.4 2.4 2.1 2.1 1.9 1.9 2.0 2.2 1.7 1.4 1.5
SFe 0.2 0.1 0.1 0.1 0.1 0.4 0.4 0.4 0.4 0.3 0.3
Total [group of six| 215.1 220.4 221.3 220.0 224.4 225.0 228.6 225.1 228.7 221.6 220.6
Index (1990 = 100)
Index CO, (T-corrected) 100 101.2 102.5 101.7 103.7 105.8 105.9 103.5 107.8 107.0 107.8
Index CH, 100 101.3 973 949 93.1 905 90.8 852 824 80.3 76.0
Index N,O 100 116.2 119.0 119.2 1223 110.0 122.6 127.8 107.9 105.1 102.8
Total [group of three] 100 102.4 103.1 102.2 103.8 104.2 105.2 103.0 1045 103.3 103.2
Index ('90; F-gases '95) 3
Index [group of six composite| 99.5 101.9 102.3 101.7 103.8 104.0 105.7 104.1 1057 102.5 102.0

D Data for 2000 are preliminary. In particular in this submission this 't-1' dataset is of a relatively low quality (see Section

7.1).

Y Net emissions, including LUCF (category 5A).

% Base year = 100.

In Table 3.2 the emissions of greenhouse gases are presented but now with CO, emissions corrected
for temperature in order to exclude the climatic influence that partially masks the trends in emissions.
With temperature correction, the 2000-1990 increase of CO, emissions is 1 per cent point less than
without this correction. The influence of the weather on annual emissions, e.g. as suggested by the
bump in 1996 in Figure 3.5, can indeed be traced back by annual variation in residential, commercial
and agricultural emissions as presented in Figure 3.6. Both the cold winter in 1996 and the mild
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winter in 1990 cause the emissions from the ‘small combustion sector’ to clearly deviate from the
trend. For more details we refer to Section §.1.2.

CO, emissions increased by 13% (temperature-corrected: 6%) in the period 1990-1996, while
from 1996 till 1999 the CO, emissions decreased by about 4% (temp. corrected: +1%). In 2000, total
CO, emissions increased by 1% (1.3 Mton) compared to 1999. This was mainly caused by the
increased energy use in the industry, domestic and transport sector. In 2000, total CH, emissions have
decreased by 24% compared to the 1990 level. Sectors that contributed most to the decrease were the
waste sector (-29%) and the agricultural sector (-19%) with 1.6 and 1.0 Mton CO»-eq., respectively.
In 2000, total N,O emissions increased by about 3% compared to 1990, mainly due to the increase of
the emission from agriculture (10%) and from transport (65%) with 2.2 and 0.8 Mton CO;-eq.,
respectively. In 2000, total emissions of all F-gases decreased by about 30% compared to the 1995
level (18% compared to 1990), which is equivalent to 2.6 Mton CO»-eq.

In Figures 3.4 and 3.6 the trend in fotal CO,-eq. emissions (i.e. for all six gases jointly) is
presented per IPCC source category. From Figure 3.4 it can be concluded that the sector that showed
the largest growth in CO,-eq. emissions in the past ten years is the transport sector (about 21%),
whereas the energy sector showed a growth of about 8%. Clear exceptions are the waste sector and
agriculture, which showed a decrease in CO,-eq. emissions of 27% and 8%, respectively. Emissions
from the residential and service sectors decreased by 5%, but these are substantially influenced by
climatic effect: when including the temperature correction these emissions decreased by about 7%.

Trends in emissions per IPPC sector 1990-2000 (CO2 eq)

7. Other (specified)

m Difference 2000-1990
@ Share in 1990
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Figure 3.4. Shares and trends in COj-eq. emissions per sector 1990-2000 (1995-2000 for new gases) (no T-
correction)
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Total greenhouse gas emissions in CO,-eq. kton (no T-corr.)
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Figure 3.5. Trend in greenhouse gas emissions per gas 1990-2000 (no T-correction)
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4. General Methodological Overview

The general methodology for calculating emissions to air and water in the Netherlands' Emission

Registration is described in Van der Most et al. (1998) [in Dutch]. The methodology for calculating

emissions of greenhouse gases is described in more detail in Spakman et al. (1997) [in Dutch]. For

methane and nitrous oxide these methods have been based on background documents [in English]
prepared by Van Amstel et al. (1993) and Kroeze (1994). Other documents in English providing
descriptions of emission calculation methodology are the proceedings of workshops on greenhouse
gas emissions and sinks in the Netherlands held in 1999 (Van Amstel et al., 2000a,b) [in English].

These and other key reports documenting the methodologies and data sources used in the Netherlands

are listed in Annex 1. Below we will summarise some specific features of the Netherlands country-

specific methodology, whereas Table 4.2 shows the CRF Summary 3 table for the methods and
emission factors used. Major methodological changes compared to the previous report are:

e N,O from transport, notably road transport;

e N,O from nitric acid manufacture, except for 1991-1994 and 1996-1997, with emission factors
now based on measurements instead of default IPCC emission factors;

e CO, from elimination of statistical differences in the energy balances have been removed for all
years except 1991-1994, which has also affected CO, emissions in other 1A source categories
(also due to other energy data improvements);

e HFC and PFC emissions from HFC use and aluminium, respectively;

e CO, from sinks, where the underlying datasets have been refined and, where necessary, corrected.

4.1. Carbon dioxide emissions

Carbon dioxide emissions are mainly caused by the combustion of fuel and are calculated on the basis
of detailed energy statistics and carbon content of the energy carriers. However, emissions from
public electricity production, refineries, large industries and waste incineration are for about 75%
directly reported by the individual companies (see Figure 4.1). This part of the PER is called 'ER-I".
For these sectors, the remainder of the emissions is calculated on the basis of calculated remaining
fuel consumption (difference of national energy statistics for the sector and energy consumption
reported by these large companies) and standard emission factors.

In addition, per economic sub-sector the total CO, emissions reported by these individual
companies are compared with the amount calculated with the standard Netherlands’ emission factors
for CO,_ If the difference is more than 5%, then these large deviations are corrected to a maximum
deviation of 5% via modification of the remaining energy consumption used for additional estimate of
CO, emissions for non-ER-I-reporting firms within the Target Group. This procedure is followed
because in those cases it is implicitly assumed that the submitted fuel consumption data are incorrect
and because the PER is not allowed to revise individually reported emissions figures. This ensures
that total CO, emissions per industrial sub-sector cannot be off from the reference calculation by
more than 5% (in practice, the group total may show much less deviation).

For national policy purposes, emissions from road transport are in general calculated from transport
statistics on vehicle-km. The means that for road transport CO, emissions are first calculated in the
national approach from energy consumption derived from transport statistics in terms of vehicle-km
and assumptions for fuel efficiency per vehicle-km travelled. However, since the Revised IPCC
Guidelines ask countries to report greenhouse gas emissions from combustion on the basis of fuel
consumption within the national territory, a correction was made to convert emissions related to
vehicle-km to emissions related to statistics for fuel sales. Thus, next, to meet the IPCC definition for
CO,, CH4 and N,O emissions from this source category, the amounts of fuel consumption in the
national approach are scaled, per fuel type, to match the statistics for fuel supply to fuelling stations
included in the national energy balance. For more details on the actual differences between these two
approaches see Section 8.1.1. (Emissions of all other compounds, including ozone precursors and
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SO,, which are more directly involved in air quality, are therefore calculated using traffic activity data
without subsequently correcting to match with fuel supply statistics.).

CO2 EMISSIONS IN THE NETHERLANDS BY SOURCE AND FUEL 90-95

IPCC Sector
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1 RESIDENTIAL 19 COMM. 9 AGRICULT. 7
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35 (3 ail)
1A3 Transport TRANSPORT 30 |
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Figure 4.1. Schematic overview of CO, emissions from fuel combustion (Tg) (IPCC category 1A), showing the
relative shares of sub-sectors as well as main fuel types and the total contribution of individually reporting firms
(ER-I). Data are representative for the period 1990 to 1995 (source: Van Amstel et al., 2000a)

For the calculation of the carbon storage in the IPCC Reference Approach for CO,, carbon storage
fractions in products like plastics and bitumen were taken from an analysis of petrochemical products,
half products and feedstock use (of energy carriers) by Gielen (1996). The CO, emissions reported
under combustion by the manufacturing industries include a substantial amount of CO, associated
with non-stored carbon in non-energy applications of gas, oil products and cokes (of the order of 10
Mton of a total of around 43 Mton). Some 18 Mton is calculated as stored (i.e. not emitted) carbon,
with a fixed storage fraction per energy carrier used for non-energy purposes (7able 4.1). This
reference calculation is also used to calculate the remainder of feedstock emissions in case total CO,
from feedstocks reported by the petrochemical industries is less than the reference value. In addition,
carbon dioxide emissions are calculated for fossil-fuel related carbon (e.g. plastics) in incinerated
waste. The accounts for about 1 Mton of CO,, annually.

Fossil-based CO, emissions from waste incineration is calculated from the total amount of waste
that is incinerated, split into 8 waste types, each with a specific carbon content and fraction of fossil
C in total C, based on an analysis by De Jager and Blok (1993). In recent years this amounted about 2
Mton).

The fuel use related to statistical differences is still included as a source of CO, for 1991-1994,
since it was assumed that the associated fuel use is real and not accounted for in individual end-use
sectors. Per energy carrier, however, the difference may vary both in sign and size, as is shown in
Table 8.14. Statistics Netherlands (CBS) has revised in the national energy balances the method for
establishing the statistical difference between the apparent national energy consumption (indigenous
production + import - export - bunkers + stock change) and the bottom-up sum of all sectoral energy
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use. The statistical difference was eliminated for all years from 1990 onwards, except for 1991-1994,
through incorporation of (formerly remaining) differences into other parts of the energy balance (see
Section 5.1 for more details). Since the energy balances 1991-1994 have not been revised, it is
currently not possible to provide a consistent time series for this 'source category' for the whole
period 1990-2000.

Finally, for domestic environmental policy purposes a temperature correction of fuel use for space
heating is applied, but only to CO, emissions from natural gas consumption. The restriction to natural
gas is because this is by far the dominant fuel type for space heating (see Figure 4.1). A description
of this method is given in Annex 4.

Table 4.1. Carbon storage fractions for energy carriers used as chemical feedstock (constant for all years)

Energy carrier | 1990
Haphtha 0.22
Lubricants .00
Bitutnen _ 1.00
Coal Oils and Tars (from Caoking Coal) _ 1.00
Matural Cras 0.10
GazDiesel il 0.82
LPG 054
Butane 0.00
Ethatie 0.0
Coalflignite .08
Coke 0.00
Aromates/light ods/other ol products 0.82
Dther kerositie 0.82
Regidual fizel oil 082

Source: Gielen (1996).
Note: The fraction used for all oil products is the weighted average of fractions determined for individual oil products
(Spakman et al., 1997).

4.2. CO, from sinks

The Netherlands presently only estimates CO, removals for LUCF category 5.A4. For the period 1990-
2000 the data on carbon stock and carbon changes are based on:

e forest area (in ha) ;

e average annual growth by category (in m’/ha/year);

e harvest by category (in m’/ha/year).

No correction is made for the amount of fuelwood harvested, since this amount is implicitly included
in these three variables. For forest stock the FAO definition is used, but for the wood volume a
threshold level of 5 cm diameter is used for UNFCCC reporting. All conversion factors have been
checked for replacing IPCC default values by country-specific values. It was decided to use for all
variables IPCC default values, except for the conversion ratio from volume (in m’) to dry matter
(tonne dm), for which the Netherlands uses more detailed figures: 0.5 and 0.6 t dm/m’ for coniferous
and broadleaf forest, respectively. See Annex 2 for a detailed description.

4.3. Methane

Methane from combustion is estimated using the energy statistics and emission factors from the
annual Emission Monitor with figures provided by the Emission Registration system (PER). Methane
emissions from oil and gas are estimated for onshore and offshore sites separately. Methane from
agriculture is estimated on the basis of emission factors developed in the methane background



page 32 of 150 RIVM report 773201 006

document by Van Amstel et al. (1993), and agricultural statistics for animal numbers and manure
production from Statistics Netherlands (CBS). For dairy and non-dairy cattle the emission factors for
enteric fermentation are based on an IPCC Tier 2 analysis made for the Netherlands cattle in 1990.
For subsequent years, these emission factors are used, however, specific factors are applied to 4 and 3
subcategories within dairy and non-dairy cattle, respectively.

Methane emissions from landfills are calculated using a first order decomposition model (first
order decay function) with annual input of the total amounts deposited and characteristics of the
landfilled waste and the amount of landfill gas extracted. Parameter values used in the landfill
emissions model are:

e fraction of Degradable Organic Carbon (DOC): decreases from 13% in 1990 to 11% in 2000;
e methane generation (i.e. decomposition) rate constant (k): 0.094 up to and including 1989,
decreasing to 0.0693 in 1995 and constant thereafter; this corresponds to half-life times of 7.4 and

10 year, respectively;

e methane oxidation factor: 10%;

e fraction methane in landfill gas: 60%;

e fraction of DOC actually dissimilated (DOCs): 0.58.

The change in DOC values is amongst others due to the prohibition of landfilling combustible wastes,
whereas the change in k values is caused by a strong increase of the recycling of vegetable, fruit and
garden waste in the early 1990s. The integration time for the emission calculation is for all years the
period from 1945 to the year for which the calculation is made.

Methane emissions from agricultural soils are regarded as 'natural' (non-anthropogenic) and are
estimated on the basis of the methane background document. They are reported as anthropogenic
emissions under IPCC category 7. Road traffic emissions of CH, are calculated and reported
according to the Revised IPCC Guidelines (i.e. initially based on vehicle-km, then calibrated to fuel
supply statistics), for more details we refer to the description provided for CO,. Furthermore, 'natural
emissions' are methane emissions from wetlands and water.

4.4. Nitrous oxide

The nitrous oxide emissions estimate is based on the methods described in the nitrous oxide
background document by Kroeze (1994). We note that indirect N;O emissions from atmospheric
deposition are not yet estimated. Other indirect N,O emissions are either included under '4.D
Background agricultural soils' or as category 7 'Polluted surface water'. These 'background'
emissions include N,O emissions from cultivation of histosols and emissions from manure and
fertiliser applications in the past. This is to reflect that agricultural soil emissions will not stop when
agricultural activities are stopped. Also emissions are included from crop residues left in the field.
The latter category 7 is a fixed value that comprises leaching and run-off from agricultural activities
(3/4) and from other nitrogen sources (1/4), including human sewage. Since this figure includes more
than only agriculture related emissions we do not report these under 4.D but as a separate category '7'.
N,O emissions from human sewage are reported partly under category 6B 'Wastewater handling’ and
partly under category 7 as 'Polluted surface water'. For more details on the exact definition of these
indirect N,O source terms we refer to Kroeze (1994).

The calculation of animal manure production and waste management systems is described in
Van der Hoek ef al. (1997). Emissions from the production of chemicals include N,O from nitric acid,
acrylonitril and caprolactam production as reported by the manufacturing industry and included in the
Netherlands' Emission Registration system (PER) (Spakman et al., 1997). Road traffic emissions of
N,O are calculated and reported according to the Revised IPCC Guidelines (i.e. initially based on
vehicle-km, then calibrated to fuel supply statistics); for more details we refer to the description
provided for CO,. For more details on the emission factors we refer to Section 8.3.1.
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4.5. HFCs, PFCs and SF

Emissions from HFC consumption are calculated using Tier 2 methodologies as described by
Matthijsen and Kroeze (1996). HFC and PFC emissions from HCFC-22 production and primary
aluminium production, respectively, are based on measured data reported by producing companies.
Emissions of SF¢ are based on estimates of SFs consumption for the existing stock of Gas Insulated
Switchgear (GIS) equipment, addition of new GIS equipment and manufacturing of GIS equipment
and for semiconductor manufacture. As of this year, SFs emissions from the production of SFg
containing soundproof double glazed windows have been included for 1995 onwards.

4.6. Data sources

The following primary data sources are used for the annual activity data used in the emission
calculations:

fossil fuel data: (a) annual inventory reports by individual firms (including biofuel data); (b)
national energy statistics from CBS (National Energy Statistics; Energy Monitor); (c¢) agricultural
gas consumption: LEI;

residential biofuel data: (a) annual survey of residential woodstove and fireplace penetration by
the Association for Comfortable Living (in Dutch: Vereniging Comfortabel Wonen); (b) a survey
in 1996 on wood consumption by residential woodstove and fireplace owners by the Stove and
Stack Association (in Dutch: Vereniging van Haard en Rookkanaal, VHR)

transport statistics: monthly statistics for traffic and transportation from CBS

industrial production statistics: (a) annual inventory reports by individual firms; (b) national
statistics from CBS

consumption of HFCs: annual reports by accountant firm KPMG (only HFC data are used due to
inconsistency for PFCs and SF¢ with emissions reported otherwise)

consumption/emissions of PFCs and SFs: reported by individual firms

animal numbers: agricultural database from CBS/LEI-DLO with data from the agricultural annual
census

manure production and handling: national statistics from CBS/LEI-DLO

fertiliser statistics: agricultural statistics from LEI-DLO

forest and wood statistics: (a) forest area 1980 and 2000: CBS (1985) and Dirksen et al. (2001),
respectively, supplemented with agricultural statistics on orchards and nurseries from LEI/CBS
(2000); CBS (1985, 1989), Daamen (1998) and Edelenbosch (1996) for the years in between; (b)
stem volume, annual growth and fellings: Schoonderwoerd (2000), Stolp (1995) and Daamen
(1998).

waste production and handling: Working Group on Waste Registration (WAR), CBS, RIVM
methane recovery from landfills: VVAV; RIVM estimates for recent years.
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Table 4.2. CRF Summary table 3 with methods and emission factors applied

GREENHOUSE GAS SOURCE AND SINK COop CHy M0
CATEGORIES Method Emission Method Emission Method Emission
applied & facior applied & factor applied & factor &
1. Energy
& Fugl Cordbustion
1. Energy Industries C3 PS,C8 3 PS5, C3 C3 PS5, D
2, Wlanufacturing Industries and Constructio 3 PS, CS 3 PS,C8 C3 PS5, D
3. Transport 3 5 CEIT3 (road) 5 CSIT3 (road) c5
4. Other Sectors C3 3 3 3 C3 D
5. Other 3 3 3 3 HE
B. Fugitive Emissions from Frels
1. Solid Fuels 1IE IE IE
2, 0l and Natural Cas 3 3 3 3 C3 C5
2, Indusirial Processes
&, Wingral Products C3 PS, €S 3 PS5, C3 NO
B. Chemiral Industry Z3 PS,CS 3 FS,C3 CSIT1 FS
. Metal Production 3 PS, CS HE j§[8]
[ Other Production HO
E. Production of Halocathons and 5F;
F. Consumption of Halocarhons and 5F
G, Other 3 PS, C8 3 PS,C3 NO
3. Solvent and Other Product Use CcS CS CcS CS
4. Agxiculture
L. Enteric Ferrnentation gattle 90: T2 reat: Pattle: TS rest: D
B Ilanure Ianazernent 823 5 (=Dycomected) 3 9]
. Rire Cultrvation NO
D, Agricultural Sois NE IE S 5 CS
E. Prescribed Burring of Savanrias HO HO
F. Field Buming of Agvicultural Residues HO HNO
G. Other HO Ho HO
5. Land-Use Change and Foresiry
& Changes i Forest and Other Woody
Biomass Stocks T1 cs
B. Forest and Grassland Coreeersion HE HE HE
Z: Abandonment of Tlanaged Lands E
D). COa Ernissions and Removals from Sodl HE
E. Other NG HO NO
6. Wasie
& Sohd Waste Disposal on Land HE I, C5 C5
B. Wastewater Handling 5 C5 [853] CSs
. Waste Incinaration (85 HO (IE) HO(IE)
D. Other 3 Cs 5 C5 3 Cs
7. Other (please specify) =
Sobeentsipolluted surface water W& 5 C5 3 CS5
GREENHOUSE GAS SOURCE AND SINK HFCs PFCs 5Fs
CATEGORIES Method Emission Method Emission Method Emission
applied ! factor & applied factor & applied factor &
2. Indusirial Processes
A&, Wineral Products
B. Chemical Industry 3 S HO HO
7. Metal Production C5 PS HO
D. Other Production
E. Production of Halocarthons and 3F, CET2 P2 HO ju[®]
F. Consumption of Halocathons and 5F WLCET2 C3 THT3k D TAHT3h PSICED
. Other HO HO HO

Explanation of notation keys used:
e to specify the method applied:
D (IPCC default); RA (Reference Approach)
T1 (IPCC Tier 1)
T1a, T1b, T1c (IPCC Tier la, Tier 1b and Tier 1c, respectively)
T2 (IPCC Tier 2)
T3 (IPCC Tier 3)
C (CORINAIR); CS (Country Specific); M (Model)

e to specify the emission factor used:
D (IPCC default)
C (CORINAIR)
CS (Country Specific)
PS (Plant Specific)
M (Model).



RIVM report 773201 006 page 35 of 150

5. Overview of Recalculations

In this chapter we outline the key differences compared with the previous submission reported by
Olivier et al. (2001). Because most changes are only of a minor nature and since recalculations have
not been performed for all years prior to 1998, but mostly only to 1990 and 1995, emission figures of
all gases have been kept unchanged for the years 1991-1994 compared to the previous submission.
For these years, however, a number of source allocation improvements have been made. An exception
is the emissions of HFCs, PFCs and SFs, which have been revised for the whole time period 1990-
2000.

5.1. Differences due to changes in methodology or data

In 2001, in case of methodological changes recalculations were made for the years 1990, 1995, 1998,
1999 and (new) 2000. This means that for 1994-1994 and 1996-1997 no recalculations have been
made, except in the cases explicitly mentioned below.

The main recalculations are due to (a) elimination of statistical differences in the energy
balances of 1990 and 1995-1998, including an improvement in the energy statistics of fuel
consumption data in the chemical industry; (b) recalculation of CO, emissions and sinks to LUCF; (c)
recalculation of N,O emissions from transport and (d) from nitric acid production; (e) revision of PFC
and HFC emissions and addition of an SFs source (production of soundproof double glazed
windows). Due to these recalculations, total CO,-eq. emissions in the base year decreased by 5.2 Tg
COs-eq. or 2.4%. Emissions of CO, and N,O in 1990 have decreased by 1.5 and 3.2 Tg CO,-eq.,
respectively, due to these recalculations, HFC emissions decreased in 1995 by 0.7 Tg CO,-eq, while
SF¢ emissions increased by 0.2 Tg CO,-eq. This is mainly caused by the application of new, measured
emission factors and elimination of statistical differences in the energy balance.

5.1.1.Elimination of statistical differences in the energy balances of
1990 and 1995-1998 [1A]

This major recalculation has affected the CO, emissions in category 1A5 (Other), and conversely all
other combustion emissions 1A1-4, in particular the categories 1A2 (Manufacturing Industry) and
1A4 (Other sectors, notably 1Ada Commercial/Institutional services). However, also in category 1A1
(Energy industries) some changes were made. In addition, for some liquid fuels in the categories 1A3
(Transport, notably 1A3c Road transport) and International Bunkers, the consumption data were
adjusted.

There are two methods to collect information on the national energy use. One is the national
energy consumption is the sum of indigenous production plus import minus export minus bunkers
plus/minus stock change. The other is a bottom-up sum of all sectoral energy use. In theory both
methods should result in the same value, but as statistical observations are never 100% accurate, in
practice there is often a (small) difference between the two. The fuel use related tot this statistical
differences is included as a source of CO,, since it is assumed that the associated fuel use is real and
not accounted for in individual end use sectors. In mid 1990’s this statistical differences increased
and several institutes in the Netherlands started to recalculate this energy use to sectors. The CBS
Division on Energy Statistics started a project to eliminate this statistical difference to ensure that all
institutes can use a same set of data on national energy consumption. In this recalculation project also
other relevant elements to improve the quality of the energy statistics were included:

e climination of the statistical differences in the national energy balance for 1990 and from 1995
onwards;

e improved data on energy use in the petrochemical sector for 1990 and 1995, amongst others the
fraction of fuels used as chemical feedstock;
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e rearrangement of the companies for the year 1990, using the new sectoral coding system (SBI93),
that is in line with the new NACE system;

e change of the trade-system for including import-export in the energy data 1990 (amongst others to
the 'general trade' system);

e improved allocation of energy products in custom entrepots for 1990.

Elimination of the statistical differences in the energy balances for 1990 and 1995
onwards

In 2000, Statistics Netherlands published the 1999 national energy balance in that the statistical
difference was effectively eliminated (CBS, 2000a). The data 1990-1998 in the Netherlands'
greenhouse gas inventory included the fuel use related to statistical differences as a source of CO,,
since it has been assumed that the associated fuel use is real but not accounted for in individual end-
use sectors. The statistical difference between supply and demand was usually smaller than 2%, but
became much larger in the second half of the 1990s. Per energy carrier the difference may vary both
in sign and size, as is shown in Table 5.1.

Table 5.1. Energy use related to the statistical differences 1990-1999, NIR 2001 and 2002 [category 1A5]

Submission 2001 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
A. Energy (PJ)

- Coal 7 0 -4 9 -9 15 27 30 24 0
- Oil 16 25 15 26 24 28 28 62 36 0
- Natural gas -13 -14 -20 -20 -8 -17 -23 -18 -24 0
B. CO, emissions (Tg)

- Coal 0.7 0.0 -04 0.8 -0.8 1.4 2.6 2.8 2.3 0.0
- Oil 1.2 1.8 1.1 1.9 1.8 2.0 2.1 4.5 2.6 0.0
- Natural gas -0.7 -0.8 -l.1 -1.1 -04 -10 -13 -1.0 -13 0.0
Total NIR 2001 1.1 1.0 -04 1.6 0.5 2.5 3.4 6.4 3.6 0.0
Total NIR 2002 0.0 1.0 -04 1.6 0.5 0.0 0.0 0.0 0.0 0.0

The elimination of the statistical differences started for the year 1999. For that year for each energy
carrier the first step was to allocate the source for the differences in the end use energy data and to
research for additional data to improve the energy data. E.g. in the original energy balance 1998 the
available amount of gasoline was 427 million kg higher than the use. With additional information the
energy use for mobile vehicles (in agriculture and construction sector) and for inland water transport
was improved. The next step was analysing import and export data. In this example the export data
for gasoline increased in a combined research for the energy statistics and the import and export
statistics. A similar process was conducted for coal, which resulted in an adjusted figure for export.
For 1999 about 2/3 of the statistical differences was solved using a more complete observation of the
foreign trade, especially the export and more detailed information on the energy use for sectors.
About 1/3 is allocated on best fit within the energy balance.

A next step was to improve the data for the period 1995-1998. For 1996-1998 the energy balance
was recalculated, based on extrapolations for the new balance data 1999 and the original balance data
1996-1998 (see Annex 3 for details on the changes per fuel type). For the year 1995 an additional
element was included in this recalculation: adjusted data for the petrochemical sector (see next
paragraph). The evaluation of energy data reported in monitoring the Long Term Agreement and the
energy statistics offered a lot of additional detail information on the energy end use that made it
possible to allocate more precise the use of energy carriers.

As a final step the statistics for 1990 were analysed. A specific problem for this year was that the
energy data were organised for sectors, based on company classifications that changed in 1993. So
additional to the recalculation of the data, the allocation into sectors in line with the new
classification system (SBI93) was conducted. But for 1990 also the import-export data were presented
in the general trade system for the foreign trade, while in more recent years these data are presented
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in the special trade system. The differences between these two methods are that in the general trade
system the energy carriers located in custom entrepots are included in the domestic energy use and in
the special trade system these are not included (allocated to abroad use). An additional problem for
the recalculation is a change in a function of the custom entrepots: the blending of energy carriers
within these entrepots was in 1990 common practice, but declined heavily in later years. As result the
calculations for 1990 were more complicated than for 1995-1998 and more assumptions were needed.
So less detailed tables are available for the recalculated energy use 1990.

These recalculations for 1990 and 1995 onwards resulted not only in a redistribution of the
energy used amongst end-users, but as a result from changes in energy import and export data, also
total national energy use changed. These new data were used in combination with other data from the
national Pollutant Emission Register to recalculate the sectoral emissions (see below in this section).
Recalculating energy data for the years 1991-1994 is at least as complicated as for the year 1990. Due
to priority setting at Statistics Netherlands, it has not been possible to produce an energy balance
without statistical differences for those years. So for 1991-1994 the same emissions caused by
statistical differences are included in the 2002 submissions as in 2001 (see Table 5.1).

Improvement in the energy statistics of fuel consumption data in the chemical industry

The Ministry of Economic Affairs had Long Term Agreements (LTAs) on energy efficiency
improvements with industrial sectors for the period 1990-2000. On of the sectors was the chemical
industry. The annual monitoring reports showed improvements in the energy efficiency, but the
underlying energy use was not in line with the energy use reported by the Energy Statistics. In Table
5.2 the primary energy use for energetic use as calculated from the energy balances and the
monitoring are presented.

Table 5.2. Calculated primary energy use for energetic use in the chemical sector 1990-1998, unrevised data

(unit: PJ)

Data source 1990 1991 1992 1993 1994 1995 1996 1997 1998
Energy Statistics 325 314 305 302 319 340 328 326 319
Monitoring LTA 321 314 313 305 313 328 322 327 321
Difference 4 0 -8 -4 6 12 6 -1 -2

Source: internal Novem paper.

Mid 1990s the CBS Division on Energy Statistics, Novem as organiser of the monitoring process for
the LTA and the petrochemical companies conducted a combined project to evaluate the energy data.
The majority of the differences between the two sources were caused by two elements:

e Differences in definitions. The group petrochemical industry in the LTA did not hold exactly the
same companies as the sector petrochemical industry in the energy balances. The calculation of
the energy use of CHP units differs as well as the allocation of CHP units to sectors.

e Differences in original energy data. The Energy Statistics use information from energy costs and
production statistics while the LTA monitoring collected the information from energy managers.
Also the way of defining non-energy use (feedstock) was different.

Using the detailed information from the energy managers, the interpretation of the data on energy

costs could be improved. The energy use in feedstock in the revised data is lower for 1990 and 1995

and higher for 1996-1998 than in the previous submission (see Table 5.3). More detailed information

is presented in Annex 3.

Table 5.3. Non-energetic use (feedstock) in 1990 and 1995-1998 (in PJ) used in NIR 2001 and NIR 2002

Submission 1990 1995 1996 1997 1998
NIR 2002 57 221 200 230 227
NIR 2001 2717 251 194 204 213

Difference -220 - 30 6 25 13
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Revised sectoral energy data and CO; emissions [1A]

One of the elements in the statistical differences not mentioned above was a difference in the
measured domestic gas supply and the measured gas delivered by the gas distribution companies. In
the revised energy balances this difference has been eliminated by adjusting (increasing) the national
gas production figures. For the calculation of the emission this approach was not followed, but the
same method as for the 1991-1994 data was continued. This method adjusts (decreases) gas use for
the Dutch sector ‘Other users’ (IPCC category 1A4 'Other sectors’) as reported by in the energy
balance to the (original) lower level of the measured gas supply.

Table 5.4. CO, emissions from fuel combustion [category 14], NIR 2001 and NIR 2002

CO, emissions (Tg) 1990 1995 1996 1997 1998
NIR 2001 Total category 1A 157.1 1703 177.0 166.1 171.6
NIR 2002 Total category 1A 1585 1729 180.1 1783 1774
Difference 1.4 2.6 3.1 12.2 5.9
NIR 2001 Statistical differences [1A5] 1.1 2.5 34 6.4 3.6

Table 5.5. Effects of recalculation of CO, emissions from fuel combustion (including non-energy use as
feedstock) [category 1A] (unit: Tg CO,)

Source category 1990 1995 1996 1997 1998 1999
1Ala Electricity and heat production new 41.0 452 46.8 46.1 48.0 45.8
1Ala Electricity and heat production old 41.2 45.0 47.0 459 47.8 449
1Ala Electricity and heat production diff. -0.2 0.2 -0.2 0.2 0.3 0.9
1Albc Other transformation new 10.5 11.4 12.6 12.1 124 12.2
1Albc Other transformation old 10.9 12.3 11.9 12.0 12.2 12.2
1Albc Other transformation diff. -0.4 -0.9 0.7 0.1 0.2 0.0
1A2  Industry new 41.9 43.1 422 39.0 432 432
1A2  Industry old 41.9 434 42.1 44.5 44.0 435
1A2  Industry diff. 0.0 -0.3 0.1 -5.5 -0.7 -0.4
1A3b Road transport new 254 28.4 29.2 29.5 30.2 31.1
1A3b Road transport old 254 NA 304 29.5 30.2 31.1
1A3b Road transport diff. 0.0 NA -1.2 0.0 0.0 0.0
1A3x  Other domestic transport new 3.7 3.7 3.5 3.5 3.7 3.6
1A3x  Other domestic transport old 3.7 NA 3.5 3.5 3.8 3.6
1A3x Other domestic transport diff. 0.0 NA 0.0 0.0 0.0 0.0
1A4a Commercial / Institutional new 6.4 9.2 9.0 7.6 7.7 6.6
1A4a Commercial / Institutional old 7.1 9.4 10.9 8.6 9.2 8.5
1A4a Commercial / Institutional diff. -0.7 -0.2 -1.9 -1.0 -1.5 -1.8
1A4b  Residential new 19.8 21.2 24.8 20.8 18.8 19.3
1A4b  Residential old 19.8 20.6 24.0 20.1 19.1 19.1
1A4b Residential diff. 0.0 0.6 0.8 0.6 -0.3 0.2
1A4c  Agriculture / Forestry / Fishing new 8.4 8.1 8.9 7.5 7.5 7.1
1A4c  Agriculture / Forestry / Fishing old 7.4 8.9 10.3 7.7 7.5 7.8
1A4c  Agriculture / Forestry / Fishing diff. 1.0 -0.8 -1.4 -0.2 0.0 -0.7
1AS  Other new 0.0 0.0 0.1 0.0 0.0 0.0
1AS  Other old 1.1 2.5 2.0 6.3 3.6 0.0
1AS  Other diff. -1.1 -2.5 -1.9 -6.3 -3.6 0.0

Note: 1990-1998 due to elimination of statistical differences and improvement in chemical industry; 1999 due to final
estimate in present report vs. preliminary data in NIR 2001.

Moreover, the revised energy data were combined with data from several sources to calculate energy
use and emissions for the various fuel types and end-use sectors. Two main other data sources are:

e energy use in the agricultural sector, for emission estimates in the PER specified by LEI;

e energy use in the PER-Individual Companies for industry and energy transformation sectors.
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After the quality improvements and the elimination of statistical differences in general, the CO,
emissions for 1990 and 1995-1998 are higher. In Table 5.4 the resulting revision of total CO,
emission data for the IPCC category 1A is summarised, whereas in Table 5.5 the changes at sectoral
level are presented. From this table it can be concluded, that the 1990-1999 trends have not changed
significantly, except for the commercial and agricultural sectors [categories 1A4a and 1A4c], where
the trend changed from +20% to +3% and from -15% to +5%, respectively.

International marine bunkers

As a part of the project to eliminate statistical differences it became clear that marine bunkers also
hold some lubricants. In the NIR 2001 only the 1999 marine bunker data included Iubricants
consumption. Now also data for 1990 and 1995-1998 include lubricant consumption. For some years
there was also a slight change in one of the other fuel types. In Table 5.6 the data for both energy
consumption and CO, emissions from international air transport and international shipping are
presented per fuel type.

Table 5.6.a. International bunkers NIR 2002: energy consumption (in PJ) and related CO, emissions (in Gg)

NIR 2002 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Energy consumption

Marine bunkers 463 476 478 495 474 481 488 518 522 539 571
- heavy fuel oil 370 396 398 411 386 377 393 429 429 448 475
- lubricant 4 4 5 5 5 5 6
- gasoline 89 80 80 84 88 100 90 84 88 86 88

Aviation Bunkers 61 68 81 89 92 105 113 122 133 138 138

TOTAL Bunkers 524 544 559 585 566 586 601 639 655 677 707

Emissions

Marine bunkers 35280 36330 36490 37780 36140 36620 37200 39530 39820 41140 43440
- heavy fuel oil 28490 30490 30650 31650 29720 29030 30260 33030 33030 34490 36580
- lubricant 290 290 370 370 370 370 440
- gasoline 6500 5840 5840 6130 6420 7300 6570 6130 6420 6280 6420
Aviation Bunkers 4450 4960 5910 6500 6720 7660 8250 8910 9710 10070 10070

TOTAL Bunkers 39730 41290 42400 44280 42860 44280 45450 48440 49530 51210 53510
Source: CBS, 1990-2000 (NEH/Energy Monitor, Table 1.1; revised data)

Table 5.6.b. International bunkers (NIR 2001): energy consumption (in PJ) and related CO, emissions (in Gg)

Old (NIR 2001) 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

Energy consumption

Marine bunkers * 466 476 478 495 474 479 488 518 517 559
- heavy fuel oil 386 396 398 411 386 377 393 429 429 473
- gasoline 80 80 80 84 88 102 95 89 88 86

Aviation Bunkers 61 68 81 89 92 105 113 123 131 138

TOTAL Bunkers 527 544 559 585 566 584 601 641 648 697

Emissions

Marine bunkers * 35560 36330 36490 37780 36140 36480 37200 39530 39798 40757
- heavy fuel oil 29720 30490 30650 31650 29720 29030 30260 33030 33015 34494
- gasoline 5840 5840 5840 6130 6420 7450 6 940 6 500 6392 6263

Aviation Bunkers 4 450 4960 5910 6 500 6720 7670 8250 8980 9521 10066

TOTAL Bunkers 40010 41290 42400 44280 42860 44150 45450 48510 49319 50 823

Source: CBS, 1990-1999 (NEH/Energy Monitor, Table 1.1)
* For 1999, in the NIR 2001 also an amount of lubricant consumption in marine bunkers was reported of 5.3 PJ, which is
equivalent to 0.4 Tg CO,.
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Table 5.6.c. Recalculation results for international marine bunker CO, emissions (in Tg)

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
NIR 2002 marine bunkers 353 363 365 37.8 36.1 366 372 395 398 41.1
NIR 2001 marine bunkers 356 363 365 378 36.1 365 372 395 398 408
Difference 0.3 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 -0.4
Difference (% of total) 0.7% 0.0% 0.0% 0.0% 0.0% -0.3% 0.0% 0.0% 0.0% -0.8%

IPCC Reference Approach and CO; from feedstocks in the Reference Approach

As discussed above, the elimination of the statistical differences for 1990 and 1995-1998 resulted in
adjustments of statistics for import, export and bunkers as well as in changes in amounts of fuels used
for non-energy purposes. In addition, gas production statistics were adjusted as well. More details on
the changes in PJ can be found in Annex 4. In Table 5.7 the resulting changes in the /PCC Reference
Approach (RA) calculations are presented. This will also affect the comparison made between the
sectoral totals in the national approach and the results of the RA. However, we recall that all RA
calculations are preliminary since no official carbon content figure for crude oil consumption in the
Netherlands has been appointed yet.

Table 5.7. Changes in preliminary CO, Reference Approach results for 1990 and 1995-1998 due to
recalculation of energy balances (in Tg)

1990 1995 1996 1997 1998

NIR 2002 Liquids 523 54.6 55.4 54.8 55.4
Solids 34.7 359 34.4 33.6 335

Gaseous 72.5 79.6 88.9 83.5 82.9

Total 159.6 170.1 178.7 171.9 171.8

NIR 2001 Liquids 50.6 56.3 56.6 58.8 58.2
Solids 354 37.2 36.8 36.2 36.4

Gaseous 71.7 79.6 87.6 82.5 81.5

Total 157.7 173.1 180.9 177.5 176.1

Difference Liquids 1.7 -1.7 -1.1 -4.0 -2.8
Solids -0.7 -1.2 2.4 -2.6 -2.8

Gaseous 0.8 0.0 1.3 1.0 1.3

Total 1.9 -3.0 -2.2 -5.6 -4.3

Difference (%)  Liquids (%) 3.4% -3.1% 2.0%  -6.8%  -4.8%
Solids (%) -1.9% -3.3% -6.5%  -7.2% -7.8%

Gaseous (%) 1.2% 0.0% 1.5% 1.2% 1.6%

Total (%) 1.2% -1.7% -1.2%  -3.2% -2.4%

5.1.2. Recalculation of CO, removals due to LUCF 1990-1999 [SA]

In 2001 special attention has been given to improve information on emissions related to Land Use
Change and Forestry. For category 5.A (Changes in forest and other woody biomass stocks) an
improved and completed forestry dataset for the whole period 1990-2000 has been included in this
report (Daamen, 2002). In Annex 2 a full description of methodology and data sources is provided.

It was decided to use for all variables IPCC default values, except for the conversion ratio from
volume (in m’) to dry matter (tonne dm), for which the Netherlands uses more detailed figures: 0.5
and 0.6 t dm/m’ for coniferous and broadleaf forest, respectively. In the NIR 2001 the Sectoral
Background Table SA (SBT) held only data for 1990, 1994 and 1995. The group Temperate, other
had been specified for exploited, non-exploited and for other forest. The group Non-forest trees had
been specified for trees in line, solitaires, urban parks, fruit trees and nurseries. The group Total
biomass removed had been specified for forest and non-forest. In this NIR/CRF, data have been
included in SBT 5A for all years; in addition, the specifications for all groups have been changed. As
two ratios are used to convert volume to dry matter, the groups Temperate, other as well as Biomass
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removed are now specified for coniferous and for broadleaf separately. The group Non-forest trees
now also holds this specification. In Table 5.8 the main data changes are summarised for the years
1990, 1994 and 1995.

Table 5.8. Comparison of key data for LUCF category 54 in NIR 2001 (old) and NIR 2002 (new)

Variable Unit 1990 1994 1995

Old New Old New Old New
Temperate forest GgC 833 861 806 863 806 895
Non forest trees GgC 239 40 232 110 232 33
Total biomass removed Gg C 676 513 455 447 449 591
Net emissions Gg CO, -1 452 -1422 -1 657 -1 929 -1 687 -1232

Based on the more detailed data for 1990, 1994 and 1995 in the previous NIR 2001 a simple
estimate was made for the other years. In this NIR the calculation for all years of CO, removals in
category 5.A are based on the new dataset. In Table 5.9 the changes in removals for the period 1990-
1999 are summarised. The differences are mainly caused by differences in figures for removed
biomass.

For LUCF subcategories 5SB-5E also new datasets were being compiled, of which some
preliminary results are presented in Annex 2. However, since these are still under discussion, no new
data are for the other subcategories 5B to SE have been included in this submission.

Table 5.9. Effects of recalculation of CO; emissions/removals for changes in forest and other woody biomass
stocks [5A] (Gg CO»)

Submission 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

NIR 2002 -1422  -1528 -1487 -1806 -1929 -1232 -1398 -1180 -1380 -1236
NIR 2001 -1500 -1600 -1600 -1600 -1600 -1700 -1700 -1700 -1700 -1700
Difference 78 72 113 -194 -329 468 302 520 320 464

5.1.3.Recalculation of N,O emissions from transport 1990-1999 [1A3]

In 2001, the ER Task Group Traffic and Transport revised the N,O emission factors for
transportation. The main reason for the revision were the results of a Dutch research project in which
33 petrol-fuelled passenger cars were tested, ranging from the Euro 1 to Euro 3 category, as well as 9
diesel-fuelled cars and 3 LPG-fuelled cars (Feijen-Jeurissen ef al., 2001). The findings in this study
were recently also reported in Gense and Vermeulen (2002) (see Box 5.1). The most important
findings of this research were:

e the emission factors of current-generation catalyst-equipped petrol cars are lower than of the first-
generation catalyst-equipped cars which entered the market in the early nineties;

e current heavy-duty diesel engines emit hardly any N,O emissions;

e oxidation catalysts used in new light-duty diesel vehicles - in order to reduce soluble particulates,
CO and NMVOC - appear to form significant amounts of N,O.

Passenger cars

In the emission factors applied previously the trend of newer catalyst-equipped petrol cars emitting
less N,O was already incorporated. This was because the N,O emission factor was believed to be
dependent on the NO, emission and the NO, emissions were reduced as a result of emission control
policy. However, the emission factors used in the NIR 2001 were quite different from those measured
by Feijen-Jeurissen et al. (2001), recently also published in Gense and Vermeulen (2002). At the time
of compilation of the 2001 PER dataset (spring 2001) the data published in Feijen-Jeurissen et al.
(2001) were the only available data which are more or less representative for passenger cars in the
Netherlands. Therefore the emission factors per environmental class as reported in Feijen-Jeurissen ef
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al. (2001) were adopted for urban, rural and highway driving conditions (see Box 5.1) after being
rounded to units of 5 mg/km. Table 5.10 shows these emission factors for passenger cars that are
presently used as well as the emission factors used in the NIR 2001. The present emission factors for
urban driving are 70% lower than the corresponding NIR 2001 factors, highway emission factors 60%
lower and rural factors 15% lower.

Box 5.1. Approach and classification of passenger cars with N,O emission factors measured by Gense and
Vermeulen (2002) and preliminary results reported in Feijen-Jeurissen et al. (2001)

Number of cars:

- 33 petrol-fuelled cars ranging from Eurol to Euro3 (24 Euro 1; 6 Euro 2; 3 Euro 3)
(in Gense and Vermeulen: 5, 3 and 2, respectively)

- 9 diesel-fuelled cars ranging from pre-Euro to Euro3

- 3 LPG-fuelled cars (only Euro2)

Vintage of technology types:

- Eurol cars were produced between 1990 en 1996
- Euro2 cars were produced between 1992 en 2000
- Euro3 cars were produced after 1999

Basis of emission factors used in NIR 2002 are the reported measured emission factors for the urban and extra-
urban (rural) part of the standardised European Driving Cycle (EDC) and for a highway driving cycle as reported
in Feijen-Jeurissen et al. (2001):

- urban emission factor: Urban Driving Cycle cold engine (part of ECE Driving Cycle)

- rural emission factor: Extra-Urban Driving Cycle (part of ECE Driving Cycle)

- highway emission factor: Highway Cycle (free flow traffic, speed limit 100 km/h)

In the final report (Gense and Vermeulen, 2002), published early 2002, these emission factors have been
converted into 'real-world' factors for urban, rural and highway driving using (a) correction factors for real world
driving behaviour, and (b) a correction for ambient temperature, based on additional measurement data for 10
petrol-fuelled cars under real-world driving conditions. These corrected emission factors have not been used in
this NIR 2002.

No correction factor for ageing of the catalyst could be obtained from the measurement results due to the limited
number of data available. However, to be able to use the emission factors in future emission inventories, the
effect of ageing should be known, especially for Euro 3 cars with relatively new catalysts.

Data quality:

- only few Euro 3 petrol cars, diesel cars and LPG cars were tested;

- some vehicles were tested in the Highway Cycle with cooled-down engines, while in real-world conditions
this will not be the case. This results in an overestimation of highway emission factors as presently used;

- factors used in NIR 2002 have not yet been corrected for real-world conditions as recently published in
Gense and Vermeulen (2002);

- if corrected emission factors from Gense and Vermeulen (2002a,b) would have been used, the estimate for
the N,O emissions from passenger cars in 2000 had been approximately 0.5 Gg lower and total N,O
emissions by road transport in 2000 would have been around 25% lower; the present emission factors will
be revised in the future when the results of a new measurement programme, to be carried out during 2002,
will become available.

Quantitative uncertainty estimates were not provided in the reports, but the variability of the emission factors

between cars of the same technology type was very large (50% or more).

Light-duty vehicles (vans)

For light-duty vehicles with petrol-fuelled and LPG-fuelled engines, the emission factors for
passenger car from Table 5.10 were adopted because petrol and LPG-fuelled vans (light duty
vehicles) hardly differ from passenger cars. For diesel vans the IPCC defaults were adopted, since the
measurement basis was judged too small to be representative for average fleet conditions (see Table
5.11).
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Table 5.10. Comparison of old and new N,O emission factors for passenger cars per fuel type, environmental
class and driving cycle (mg/km)

NIR 2001 NIR 2002
Passenger cars urban rural  highway urban rural  highway
Petrol/LPG without catalyst 5 5 5
Petrol/LPG Euro 1 40 20 20
Petrol/LPG Euro 2 25 5 5
Petrol/LPG Euro 3 10 5 5
Petrol total (1999) 82 13 27 26 11 11
Difference -70% -15% -60%
Diesel without oxidation cat. 5 5 5
Diesel with oxidation cat. 10 10 10
Diesel total (1999) 15 9 11 8 8 8
Difference -45% -10% -25%
TOTAL (1999) 74 12 24 22 10 10
Difference -70% -15% -60%

Source: based on Feyen-Jeurissen et al. (2001), except for gray values, which are based on IPCC (1997).

Heavy-duty vehicles (trucks/lorries)

Gense and Vermeulen (2002) found that heavy-duty diesel engines emit hardly any N,O. The
emission factors used in the previous NIR were based on a literature research in 1994 by Baas (1994),
who found a broad range of 30-800 mg/km for the N,O emission factor of heavy duty trucks and
proposed 200 mg as best estimate. We presume now that the high estimate in Baas (1994) is due to
N,O formation in the measurement sample. For the time being, because Gense and Vermeulen (2002)
only tested one single truck engine, it was decided to adopt the IPCC default emission factor of 30
mg/km (IPCC, 1997). Table 5.12 shows the difference between emission factor for heavy-duty
vehicles in the present report and in the NIR 2001.

Table 5.11. Comparison of old and new N,O emission factors for other road and for non-road transport

fuel type NIR 2001 NIR 2002 difference
Road transport [mg/km] [mg/km]
light-duty vehicles V' petrol/LPG 37 14

diesel 24 20

[total (1999)] [26] [20] [-25%]
heavy-duty vehicles  diesel 160-250 * 30
mopeds petrol 0.2 1 +500%
motor cycles petrol 1.3 2 +55%
Non-road transport [g/kg fuel] [g/kg fuel]
aviation jet kerosine 0.21 0.10 -50%
navigation diesel 0.69 0.08 -90%
mobile machinery diesel 0.69 0.08 -90%
rail transport diesel 0.69 0.08 -90%

Source: petrol/LPG fuelled light-duty vehicles based on Feijen-Jeurissen et al. (2001); others (gray values) are
based on IPCC (1997).
1) Excluding passenger cars.
2) Inthe NIR 2001 N,O emission factors were supposed to be dependent on NO, emission levels and NOy
emission levels differ for single trucks and articulated trucks.
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Non-road transport

The emission factors for N,O from non-road transport in the NIR 2001 were based on the ratio
between N,O and NOy for heavy-duty diesel vehicles. Because the IPCC default value was adopted in
the case of heavy-duty road vehicles, this was also done for non-road transport. Table 5.11 again
shows the differences between NIR 2001 and NIR 2002 with emission factors expressed as emissions
per kg fuel use.

Table 5.12 shows the effect of the recalculation on the emissions in 1990, 1995 and 1999. The
emission levels in the present report are 65 to 80% lower than in the NIR 2001, which is in particular
caused by the adoption of other emission factors for heavy-duty diesel engines (both road and non-
road). The trend in the NIR 2001 of decreasing N,O emissions from transport between 1995 and 1999
has now changed in a slight increase of N,O emissions.

Table 5.12. Effects of recalculation of N,O emissions for transport 1990-1999 (Gg)

Source 1990 1995 1999
NIR 2001 NIR 2002  NIR 2001 NIR 2002  NIR 2001 NIR 2002

Passenger cars 2.4 0.7 3.7 1.4 3.1 1.4
Light-duty vehicles 0.3 0.1 0.4 0.2 0.5 0.3
Heavy-duty vehicles 2.1 0.2 1.8 0.2 1.6 0.2
Total road transport 4.8 1.1 6.0 1.8 5.3 1.9
Non-road transport 0.7 0.1 0.8 0.1 0.7 0.1
Total transport 5.6 1.2 6.8 2.0 6.0 2.0
Difference -78% -71% -66%

5.1.4.Recalculation of N,O emissions from nitric acid production in
1990, 1995 and 1998-1999 [2B]

Based on recent measurements of N,O emissions from nitric acid manufacture, in the present
inventory new emission factors are applied than have been used previously. The recalculation,
however, was only made for the years 1990, 1995 and 1998-1999, which were the years that have
been updated in the PER 2002 dataset.

Until recently, N,O emissions from nitric acid production were based on default IPCC emission
factors. However, N,O emission measurements made in 1998 and 1999 at all 6 manufacturing plants
have resulted in new, plant-specific emission factors. As the accuracy of the emission factors obtained
from plant-specific measurements is much better than the previous used default factors, they have
now been used to recalculate the process emissions of N,O from these plants. Also, it may be
assumed that the emission factors did and do not change over time, since the operation conditions did
not change over time and no emission control measures have been taken. As this source category is
also a key source (see Sections 7.2 and 8.3), this can be considered as the first step towards the
application of a Tier 2 methodology. The new method used for this submission is to calculate N,O
emissions at plant level by the individual manufacturing companies by multiplying the annual activity
data by the new emission factors and to report resulting total emissions. Only the resulting emissions
data for 1990, 1995 and 1998-1999 have been published, the underlying activity data and emission
factors are kept confidential. In Table 5.13 an overview is provided of the effect of the recalculation
on the level and trend of the N,O emissions.

Table 5.13. Effects of recalculation of N,O emissions from nitric acid production 1990-1999 (in Gg)

Submission 1990  1991*  1992%  1993*  1994* 1995  1996* 1997* 1998 1999
NIR 2002 20.4 28.3 26.4 26.0 27.6 20.3 27.7 31.0 20.1 19.1
NIR 2001 27.5 283 26.4 26.0 27.6 27.6 27.7 31.0 32.0 32.1
Difference 7.1 7.3 12.1 13.0

* Emissions for 1991-1994 and 1996 and 1997 have not yet been recalculated; this will done for the next
submission.
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Because no measures haven been taken during the period 1990-1998, the emission factors obtained
from the 1998 measurements have also been used to recalculate the emissions for 1990 and 1995.

5.1.5.Recalculation/revision of F-gas emissions in 1990 and 1995-1999

Recalculations of emissions of fluorinated gases have been made due to new data that have become
available from measurements and sector studies as well as the identification of a new source category.
However, not all recalculations have yet been made for the complete time series 1990-1999, as will be
described below.

PFCs from aluminium production

Based on recent measurements of PFC emissions from aluminium production in the present inventory
lower emission factors are applied than previously were used. A recalculation, was made for the years
1998-1999 by applying different emission factors by one of the two production facilities, which has
switched from side feed to point feed in 1998. Due to this (error) correction the national total PFC
emissions in 1998 are now about one-third lower than in the previous submission.

HFC emissions from HFC use

Based on a recent study of the refrigeration sector new leakage fractions for 1999 have become
available: 5% on average for stationary refrigeration and air-conditioning and 9% for mobile air-
conditioning in 1999 (STEK, 2001). These fractions were also used for 2000 emissions. The accuracy
of this figure is better than the old leakage fractions of 17 to 12% for stationary refrigeration in 1995
to 1999, respectively, and 33% for mobile air-conditioning, which were based on an extrapolation of
a leak fraction of the early 1990s. The new leakage fractions (%) and the activity levels have been
used to (re)calculate the actual emissions of this sector.

This recalculation was made by replacing the old leakage fraction for 1999 and 2000 by the new
leakage fraction. For 1994-1998 new leakage fractions have been derived by interpolation to 10% in
1995 for stationary refrigeration and by assuming 13% leakage for mobile air-conditioning for all
years up to 1998 (STEK, 2001). Table 5.14 provides an overview of the effect of the recalculation on
the level and trend of the HFC emissions from HFC usage.

Table 5.14. Effect of recalculation of HFC emissions from HFC use 1990-1999 (in ton)

Submission 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

NIR 2002 0 0 0 0 50 155 358 565 660 692
NIR 2001 0 0 0 0 63 186 427 668 785 860
Difference 0 0 0 0 13 31 69 103 125 168

SF¢ emissions from SF¢ use

A study to identify possible missing sources of SF¢ revealed the production of soundproof double
glazed windows containing SF as a missing source in the Netherlands, that account for about same
SF¢ emissions as the other sources already included in the inventory. To improve the completeness of
the national greenhouse gas inventory, this year the emissions for this source category have been
added to the national inventory. In addition, the existing estimates for SF4 from the electricity sector
has been updated for 1990.

Table 5.15. Effect of recalculation of SF; emissions from SFy use in 1990-1999 (in ton)

Submission 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
NIR 2002 7.8 4.2 4.5 4.6 6.2 15.1 15.3 16.1 15.4 14.1
NIR 2001 6.1 42 4.5 4.6 6.2 7.3 6.7 7.6 5.5 5.7
Difference 1.7 0.0 0.0 0.0 0.0 7.8 8.6 9.5 9.9 8.4
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The actual SF4 emissions from the production of double glazed windows only came available for
2000. To recalculate the 1995-1999 period, actual emissions have been estimated by extrapolation
back in time. Emissions for 1990-1994 have not been estimated for this source category as it is not
accurately known when the use of SF; for this application started. Table 5.15 provides an overview of
the effect of the revision on the level and trend of total SF4 emissions.

5.1.6.Changes in ozone precursors and SO, since the previous
submission

The emissions data reported in these tables differ from the data reported in the previous report (see
Table 5.16), mainly due to:

e emissions from road transport based on a new measurement programme of emission factors from
passenger cars;

e revised sectoral energy data for 1990 and 1995-1999;
e ashift from non-combustion processes to combustion processes in the industrial sector.

The figures reported here comply with the Environmental Balance 2001 (RIVM, 2001a,b) and with
the annual Emission Monitor 2001 describing emissions and waste in 1998, 1999 and 2000 (Van
Harmelen et al., 2001), except some minor differences, mainly source allocations, due to different
production dates. We recall that all data in this report presented for 2000 are preliminary (see also
Section 7.1).

Table 5.16. Effect of recalculations on emissions of precursor gases in NIR 2001 and NIR 2002 (in Gg)
Indirect greenhouse gases and SO, 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

NIR 2001 NO, 5632 5514 539.0 5189 4932 497.4 480.8 459.5 4229 4084
NIR 2002 NO, 573.8 551.4 539.0 5189 4932 483.5 474.4 446.1 4285 421.7
Difference 10.6 0 0 0 0 -139 -64 -134 56 133
NIR 2001 CO 1139.2 1022.5 966.3 948.6 905.1 909.0 835.9 791.5 721.8 6794
NIR 2002 CO 1164.5 1022.5 966.3 948.6 905.1 894.0 865.0 777.8 739.4 711.8
Difference 25.3 0 0 0 0 -15 291 -13.7 17.6 324
NIR 2001 NMVOC 500.0 460.6 436.2 403.2 387.7 369.7 347.7 3234 297.6 281.6
NIR 2002 NMVOC 503.7 460.6 436.2 403.2 387.7 369.6 348.7 3169 301.5 289.9
Difference 3.7 0 0 0 0 -0.1 1 -65 3.9 8.3
NIR 2001 SO, 1933 163.5 157.2 1504 136.5 1447 1322 117.5 106.8 1004
NIR 2002 SO, 2024 163.5 1572 1504 136.5 1414 133.5 116.5 108.0 102.9
Difference 9.1 0 0 0 0 -33 1.3 -1 1.2 2.5

5.2.Summary of error corrections

Detailed analysis of the previous submission as reported in the previous NIR uncovered a few errors

in the 2001 files. These were rectified in the 2002 submission and were related to:

o Cement clinker production: for 1990-1992 the CO, emissions from clinker production in the
cement industry was not included in the inventory. Based on 1990-1992 cement production data,
the emissions from this process were estimated to 400, 380 and 350 Gg CO,, respectively.

e  Emissions from biomass: In the previous submission some of the CO, emissions originating from
biomass combustion were erroneously allocated under fossil fuel emissions. In this submission
improvements were made to identify biomass in the fossil fuel data and subsequently make a
proper allocation for the related CO, emissions. Improvements were incorporated for the years
1990, 1995 and 1998 to 2000 amounting changes of national CO, emissions of -0.4, 0.1, 0.5 and
0.6 Tg, respectively.
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5.3. Revised source allocations

In the Netherlands for domestic purposes emissions are grouped by so-called Target Groups, on
which environmental policy is focused. The definition of these groups is provided in Olivier et al.
(1999). An updated correspondence table for emissions from Target Groups and IPCC source
categories is provided in Table 1.1. As a next step towards uniform reporting at the more detailed
source category level of the Common Reporting Format (CRF), all subcategories at the lowest
aggregation level currently used for reporting for domestic purposes (so-called 'rapcodes') have
received an additional attribute 'TPCC subsector'. In the year 2001 the ‘rapcodes’ used in past years,
were revised in order to improve the link between emissions and IPCC subsectors. Based on these
new rapcodes, improvements of the rapcode to 'TPCC sector' correspondence table have been made.
This was done to achieve the best possible compliance with source category definitions in the Revised
1996 IPCC Guidelines within the constraints of lowest sub-source categories presently identified
(rapcodes) in the Netherlands' Emission Registration system (Coenen and Olivier, 2002).

All emission data for the year 1990, 1995, 1998, 1999 and 2000 were submitted to the
Netherlands' Emission Registration system using the updated source codes, resulting in a totally
comparable source allocation in the CRF for these years:

e CO;: reallocation between and within categories 1, 2 and 6 mainly due to improved identification
of combustion, process and biomass emissions in the inventory data;

e COy: category 5A recalculation and allocation into subcategories.

For the years 1997 and 1998 only the emissions in the sectors 1.A.1 and 1.A.2 were submitted using
the updated rapcodes, resulting in a change in allocation within these categories. Furthermore:
e COy: category SA recalculation and allocation into subcategories.

The historic inventory datasets used for reporting data for the 1991-1994 period were only partly
revised en thus the overall source allocation did not change for these years. Nevertheless for the years
1991-1994 the following improvements on sub-sector level were made:

e COy: category 5A recalculation and allocation into subcategories
e CO;: detailed fuel allocation for 1.A.3 (transport);

e CH4 and N,O: reallocation within categories 4A and 4B related to split into the animal
subcategories;

e N,O: reallocation within categories 4.D related to the split into the subcategories.

5.4. Explanation of major changes in the year 1990

The Dutch total CO, equivalent emissions (with Land-Use Change and Forestry) for 1990 are now

calculated 2.5 % (5.4 Tg CO, equivalent) less than in the previous submission. This decrease can be

explained by the following most relevant changes (all in CO, equivalent):

For CO»:

e 1,721 Gg decrease in the category Energy [1A], mainly due to removal of the statistical difference
in 1AS5 and improved allocation;

e 0.3 Gg decrease in Fugitive emissions from Oil and Gas [1B2] due to recalculation;

e 390 Gg increase in Waste [6D] on the basis of improved allocation of fuel related emissions;

e 211 Gg decrease in the category Industrial processes [2] due to error corrections in source
allocation () and error correction in the emissions from cement clinker production (1);

For CHy:

e 25 Gg decrease in the category Energy [1A], mainly due to recalculation in Fugitive emissions
from Oil and Gas [1B2] and improved allocation;

e 10 Gg increase in Manure management [4B] due to improved data;

For N,O:
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e 1,023 Gg decrease due to recalculation of emissions from Transport [1A3], in particular from
passenger cars;

e 27232 Gg decrease due to recalculation of emissions from Nitric Acid production [2B].

For HFCs:

e adecrease of 712 Gg in 1990 and 746 Gg in 1995 due to recalculation of emissions from HCFC-
22 production [2E]

e a decrease of 50 Gg in 1995 for HFC consumption [2F] due to improved data on leakage from
refrigeration and air-conditioning equipment;

For SF:
e an increase of 186 Gg in 1995 due to new source: production of soundproof double glazing
windows.

These changes are described in detail in the previous paragraphs. Improved data and changes in
source allocation can explain the remainder of the differences in emissions.

5.5. Changes in CREF files compared to the previous submission

The tables included in the Annex 5 represent the printed summary version of the 2002 Netherlands’
annual submission of the CRF files of its greenhouse gas emission inventory in accordance with the
UNFCCC and the European Union’s Greenhouse Gas Monitoring Mechanism and include:

e [PCC Summary Tables 7A for base years 1990 and 1995 and for the last two years (1999 and
preliminary 2000) (CRF Summaries 1);

e Trend Tables 10 for each gas individually and for all gases and source in CO,-eq. (is included in
crf-nld-2002-00.xIs);

e Trend Tables 10 for precursor gases (in crf-nld-2002-00.xIs);

e Recalculation Tables and Explanation Table 8.a and 8.b for base years 1990 and 1995 and for
1996-1999;

e Completeness Table 9 for 1990.

The largest changes are (see copy of recalculation checklist below):
e Data for 1998 and 1999 were updated (1999 data were preliminary in the previous submission);
e Data for 2000 has been added (all figures for 2000 are preliminary data);

e Data for 1990-1998 were updated (according to the latest data and methodology (see also 5.1 to
5.4), including changes announced in the previous three inventory reports);

e Also more detailed data have been added to the set of CRF files that accompany this report:

» In particular for fuel combustion (IPCC category 1A) in the years 1990, 1995 to 1999, the
split of the emissions data per sector by fuel type was uniformed and improved for the fossil
fuel types solid, liquid and gaseous. For the years 1999 and 2000 this could not be done in
large extent due to limited detail in the reports of the individual companies that make up the
largest part in the source categories 1Al and 1A2;

» Improvement of agriculture activity data and related emissions (minor changes);

» For the years 1991 to 1994 the fuel split and related emissions in 1A3 (transport) were
improved and uniformed;

» The CO, emissions/sinks due to LUCF for the years 1990 to 2000 were (re)calculated and
included in the CRF files.

e For HFCs and SF¢ the complete time series 1990-2000 has been revised. For HFCs from 1990
onwards; new source of SF¢ emissions (production of soundproof double glazed windows)
has been added for 1990 and 1995-2000.

In the files for 1991 to 1994 only data for HFCs, LUCF, agriculture and transport have been changed
due to the above mentioned recalculations.
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Status reports on recalculations

For information we summarise the CRF status reports on recalculations below.

Recalculations for 1991-1994:

Energy Ind.Processes Solvent Use LUCF Agriculture Waste
CO; [] [] 0 0
. CH, O O O O
1
£ N:0 O O O O
g HFCs, PFCs, SFq
=
§ Explanations: D D
Recalculation tables for all recalculated years:
Full CRF for the recalculated base year:

Recalculations for 1990, 1995-1999: recalculations based on more detailed data

Energy Ind.Processes Solvent Use LUCF Agriculture Waste
CO, (]
. CH, 0 0
g
£ N.0 O
E HFCs, PFCs, SFq
o
3 Explanations: D
Recalculation tables for all recalculated years:
Full CRF for the recalculated base year:

Recalculations for 1999: full recalculation, since previous data had status “preliminary”, which is
now changed in "final".

Energy Ind.Processes Solvent Use LUCF Agriculture Waste
CO; [] []
.. CH, [] []
=
£ N0 O
G HFCs, PECs, SF,
«
E Explanations: [l
Recalculation tables for all recalculated years:
Full CRF for the recalculated base year:

Completeness of the CREF files

As mentioned above, the CRF files for 1990 and 1995-2000 now also include sectoral background
data for 141 Fuel combustion, including 1A41: Energy Industries and 142: Manufacturing Industries.
That is to say, to the extent that in the various industry sectors emissions were reported in the national
Emission Registration system per fuel type (solid, liquid, gaseous). For this NIR report, a special
effort was made to recalculate CO, emissions for 1996 and 1997 due to the revision of the energy
balances. Derived gases (coke oven gas, blast furnace gas etc.) were included under 'Solid fuels'. The
emissions not reported by fuel type are summed and reported under 'Other fuels', as is total fuel
consumption associated with these unspecified emissions. This fraction increases from about 11% of
fossil-fuel related emissions in 1990 to 20% in 1996-1997 and to 34% in 1999; i.e. this percentage of
CO, emissions could not be allocated to a specific fuel type. In addition, sectoral background data are
now completed for /43 Transport (all years) and 144 Other sectors (1990 and 1995-2000).
Moreover, sectoral background data on /B2 Fugitive oil and gas are now provided for 1990 and
1995-2000 as well as 1990-2000 data for cement clinker production [2A1] and aluminium production
[2C3], CH, from enteric fermentation and from manure management [4A and 4B], N,O from



page 50 of 150 RIVM report 773201 006

agricultural soils [4D] and CO, removals from LUCF subcategory 5A. In addition, a special effort
was made to include background data for category 6A ‘Solid waste disposal’.

In general, completeness of the CRF tables is limited by present level of detail of ER-I data
storage, in particular for IPCC categories 1A1, 1A2 and 2 (see Table 5.16). These are the sectors that
are for a very large part reported by individual firms of which the level of detail, completeness and
quality varies considerably (see Section 2.2 on Quality Assurance). For example, in cases where point
sources reported different, thus inconsistent, fuel consumption figures associated with emissions of
CO,, CH; and N0, respectively, it was decided to use the fuel data for CO, in the CRF tables, since
CO, is be far the most important gas of the three. As a consequence, however, in these cases the
implied emission factors for CH, and N,O will show another value than could be calculated from the
original reported activity data.

For PFCs and SF; presently no potential emissions (= total consumption data) are reported. This
is due to the limited number of companies for which currently individual consumption figures are
available and which are now used for estimating actual emissions (so-called Confidential Business
Information). This replaces the use of aggregated figures from the annual KPMG report on
consumption of CFCs, halons, HCFCs, HFCs, PFCs and SF¢. Some of these entries are therefore
labelled 'C', but please note that as a result of the CRF structure, most of the summed figures for
potential emissions of PFCs and SF4 show "0.0".

Table 5.16 provides a summary of the completeness of the CRF files per IPCC source category.
Where '[EF' is included, both emissions and activity data were provided in the sectoral background
tables. In some cases confidentiality ('C') prohibited this. Compared to the previous submission
completeness of sectoral background tables has improved substantially as was noted above. The still
limited completeness for the years 1991-1994 in subcategories 1A and 1B is mainly due to fact the
importing data into the CRF is very time consuming because great accuracy is required and it is done
for the first time. It can be expected that next year more complete data for some subcategories will be
provided.
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Table 5.16.a. Summary of completeness of Common Reporting Format files 1990-2000

GREENHOUSE GAS SOURCE AND SINK CATEGORIES 1990, 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
1. Energy
A Fuel Combustion
1. Energy Industries IEF"™ EM EM |EM EM IEF™ IEFV IEF" IEFM IEF" IEF "
2. Marnfacturing Industries and Construstion EF" EM EM EM EM IEFM™ IEF" IEF" IEF" IEF" IEF "
3. Transpart IEF EM EM EM EM IEF IEF IEF IEF [IEF IEF
4. Dther Sectors IEF EM EM EM EM IEF IEF IEF IEF |IEF IEF
5. Other EmM EM EM EM EM EM EM EM EM |EM EM
B. Fugitive Emigsions from Fuels
1. Solid Fuels IE IE IE IE IE IE IE IE IE IE IE
2, Ofl and Matural Cas EF® EM EM EM EM IEF® IEF® IEF® IEF® IEF® IEFY

2, Industrial Processes

& Wimeral Products

1. Cement Production IEF |IEF |IEF |[EF |I[EF I[EF |I|EF I|EF |IEF |IEF |IEF
3. Limestons and Dolomite Uss IE IE IE IE IE IE IE IE IE IE IE
B. Cheraeal Industry
[ 2 Hitde Ecid Production |[EF & i IEF IEF C ic 7 c 5 i
. Iletal Production
1. Tron and Steel Produstion AD/E ADIE ADAE AD/AE ADVIE AD/E ADAE ADAE AD/E ADAE AD/AE
3. hlumindura Frodustion EE? [IEF* |IEF® |IEF® [EF® |IEF® |IEF® |IEF* |IEF® |IEF® |IEF®
D. Other Productinn IE IE IE IE IE IE IE IE IE IE IE
E. Production of Halocarhons and 5F
[1. By-product Emissions HCFC-22 production |c 5 5 c 5 C C C £ C C
F. Consuraption of Halocarbons and 5F;
1 Refrigeration c 2 c c E C C B C E ¢
2 Foam Blowing c C C c C C C g C C &
8 Other Em ™ [EM® EM® [EM* EM® EMP EM® EM® EM® EMY EMD
. Other EM [EM EM EM EM EM EM EM EM EM EM
3. Solvent and Ovher Product Use IEF [IEF IEF |IEF |EF IEF [I[EF IEF IEF IEF IEF
4, Agriculture
L. Enteric Fermentation IEF [IEF IEF |IEF |[EF IEF |EF I|EF IEF IEF IEF
B. Dlare Managerment IEF % [IEF® IEF® [IEF® [IEF® |IEF® IEF® [IEF® |IEF® |IEF % |IEF®
. Ries Cultivation MO MO NG KNO MO WD NOD MO NG MO MO
D Amicultural Soils
Synthetic Fertilizers IEF |I|EF IEF |IEF |EF IEF IEF IEF IEF |IEF IEF
Aniral Wastes Spplisdto Soils IEF |EF IEF |IEF |EF IEF IEF ||[EF IEF |[EF IEF
- fodng Crops IEF I|EF IEF |IEF |EF IEF [EF IEF |IEF IEF [EF
Crop Residus ME ME MNE HKE ME HNE NE ME NE RE ME
Chultivation of Histosols E® E® E® E® E® E® E® E® E® E® E®
Ariraal Production IEF |I|EF IEF |IEF IEF IEF [EF IEF IEF |IEF IEF
Litraospheric Deposition MWE ME ME MNE ME MNE MNE ME MNE NE ME
Hitrogen Leaching and Rax-off E® E® E® E® E® E® E® E® E®» E® E?
Background amisulfiral soils EM EM EM EM EM EM EM EM EM EM EM
E. Preseribed Buming of Savannas MO MO NO MO MO WD ONO MO MO MO MO
F. Field Burtiing of & grieultural Residues WO MO MO NOD MO WD ND O NO O NO MWD MO
. Other NO NO NO NO MO NO NO NO NI NO  NO
5. Land-Tse Change and Forestry
i, Changes i Forest and Other Waody Biorass Stacks IEF [I|EF IEF |IEF |EF |I[EF |[EF |I|EF IEF |IEF IEF
B, Forest and Crassland Comversion ME? WE™ NET? WE™ NET RE™ NET ME™ NET ME™ NET
C: Abandonment of Managed Lands NE®D ME™ MET NED ME® NET INEP MET MNE® NET MET
B0 Erisione B ramals faesoal ME™ [ME™ WEY WE™ MEY NE® NEY MET NEY WEY NEY
E. Other ME™ IME™ NE™ WE™® HWE™ NWE™ MNE™ MNE™ HNE™ HMNE™ MEP
6, Waste |
4. Solid Waste Disposal on Land IEF [IEF IEF IEF |EF IEF [IEF IEF |IEF IEF IEF
B. Wastewater Handling
WiastewateriShudze EM EM EM EM EM EM EM EM EM EM EM
M0 frot human sewage E® E® E® E® E® E¥ E® E¥» E® E® E®
. Waste Incineration ADVE ADAE 'ADAE ADAE ADVE ADAE ADVE ADAE ADIE ADIE ADAE
D. Other EM [EM EM EM EM EM EM EM EM EM EM
7. Other |
Solvents and other product use EM EM EM EM EM EM EM EM EM |EM EM
Polluted surface water EM Em Em Em Er Em Eml ER Em Em Er
International Bunkers
biation EE® [IEF® |IEF® |[IEF® [EF® |IEF® |IEF® |IEFY |IEF® |IEF® |IEF®
Ifarine IEF®™ |IEF* IEF® |IEF® |EF® |IEF® [EF® |EF® IEF® |IEF® |EF® |
Multilateral Operations ME |NE ME WE ME WE NE ME NE WE ME

For notes see next page.
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Table 5.16.b. Summary of completeness of Common Reporting Format files 1990-2000: industrial processes
SPECIFICATION OF INDUSTRIAL PROCESSES: 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
2. Indusirial Processes

&, Nlineral Products

1, Cement Production IEF IEF IEF IEF IEF IEF IEF IEF IEF IEF IEF
3. Liwestons and Diolorate Use IE IE IE IE IE IE IE IE IE IE IE
4, Goda Bsh IE IE IE IE IE IE IE IE IE. IE IE
(lass Production IE IE IE IE E IE IE IE E IE IE
B Chercal Industryy
1, Amromnia Production ! IE
2, Mitric &cid Production IE C & IEF 1EF C 63 C C z [
4, Carhide Production IE IE IE IE IE IE IE E 1IE IE IE
5, Other fplease specifi) IE IE IE IE IE IE IE IE IE IE IE
2. Wletal Production
1. Iron and Steel Production ADIE ATVIE ADAE ADIE ADAE ADIE ADIE ADIE ADIE ADWE ADIAE
3. Alurnindum Production FFH mEFH mEEY O EEH O IEF¥ wEFH O mEEY mE® EF¥ O EFH OEFRH
D. Oither Production
1, Pulp and Paper IE IE IE IE 1E IE IE IE IE IE IE
2, Food and Dirink IE IE IE IE IE IE IE IE E IE IE
E. Productisn of Halocarhons and 5F
|1. By:product Emissions HCFC-22 productio] C i s C C g C C i c
F, Consuraption of Halocathons and SF;
1 Refrizeration EM EM ERI EMI EM ERI ElMI EM EML EM EM
2 Foam Blowing ENI EM ERI EM ELI EMI ENI EM ERI EM ENI
3 Fire Extinguishers
4 Aerosels
5 Solvenis
6 Semiconductors
T Heciric Equipment
8§ Other (plecse specifiy) ENI EI ERI ElI EN ERI ENI EN ERI ElI EMI
5. Other
Abbreviations:

IEF = Implied Emission Factor; EM = Emissions (no IEF);

EM = Emissions, no activity data, though not confidential.

NO = Not Occurring; NE = Not Estimated; IE = Included Elsewhere;
C = Confidential Business Information (only emissions).

Notes:

1) Implied emission factors of CO for solid, liquid and gaseous fossil fuel use are now in line with underlying
fuel consumption due to allocation under 'other fuels' in case CO and related fuel consumption did not properly
match; however, this approach did not simultaneously improve the IEFs for CHy and N O. Due to limited data
quality and completeness of point source data, about 10 to 35% of fossil fuel consumption is not reported as gas,
oil or coal, but has been included under 'other fuels'.

2) Only IEFs for CHy; not for flaring/venting separately.

3) IEFs for PFCs; other process emissions are includes elsewhere.

4) Activity data are included when not considered confidential.

5) No split of amount of manure per type of animal waste management system.

6) Included under 'Background agricultural soils'

7) Not yet estimated. See Section 2.5 for improvement activities.

8) Included under categories 6B Wastewater/Sludge treatment and 7 Polluted surface water.

9) Only for CO (CH,4 and N O not estimated).
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6. Source Allocation and Completeness

6.1. Territorial aspects; import/exports

The territory of the Netherlands from which emissions are reported is the legal territory, including a
twelve miles zone from the coastline and inland water bodies. This excludes Aruba and the
Netherlands Antilles, which are self-governing dependencies of the Royal Kingdom of the
Netherlands. Emissions from offshore oil and gas production at the Netherlands' part of the
continental shelf are included. Emissions from all electricity generation in the Netherlands are
accounted for, including the fraction of the produced electricity that is exported. Until 1999, the
Netherlands imported about 10% of its electricity; in 1999, however, the net import increased by 55%
due to the liberalisation of the European electricity markets.

6.2. Source allocations and national emissions

We recall that due to data processing limitations some sub-categories have been defined somewhat
differently than the source category definition in the Revised IPCC Guidelines (IPCC, 1997). Also the
source allocation for 1991-1994 may be different than for other years due to subsequent revisions of
national source codes and of the correspondence table with IPCC sectors, which have not yet been
implemented for these years. This may show up as discontinuities at subcategory levels for years
90/91 and 95/96.

6.2.1. Allocation of feedstock emissions (non-energy)

In line with the comparison made in the CRF between CO, emissions from source category 1A 'Fuel
combustion' and CO, emissions calculation using the /PCC Reference Approach, the CO, emissions
from feedstock use of energy carriers have been reported in category 1Al 'Manufacturing Industries
and Construction'.

6.2.2. Allocation of emissions in the transportation sector

The transport sector comprises road traffic; mobile off-road equipment such as tractors, and road and
building construction equipment; rail transport; ships; and aircraft. The latter two can be separated
into domestic (inland) transport and international transport (bunkers). In addition, pipeline transport
(excluding natural gas) is also included in this sector.

Road transport

For national policy purposes, air pollution from road transport is in general calculated from statistics
on vehicle-km. However, fuel consumption that is based on vehicle-km is smaller than the fuel
consumption as included in the energy sales statistics of the Netherlands. The Revised IPCC
Guidelines ask countries to report greenhouse gas emissions from combustion on the basis of fuel
consumption within the national territory. Thus, road traffic emissions of the direct greenhouse gases
CO,, CH4 and N,O are calculated and reported according to these Guidelines (i.e. a correction is
made to convert emissions related to vehicle-km to emissions related to energy sales statistics).
Emissions of all other compounds, including ozone precursors and SO,, which are more directly
involved in air quality, are therefore calculated using traffic activity data (i.e. with fuel consumption
figures that are somewhat different from energy supply statistics; see Section 7.1.4 for more details).
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Shipping

In the Netherlands, the national Emission Registration (ER) distinguishes between inland shipping
and international shipping, the former based on fuel sold within the Netherlands and the latter based
on fuel sold from so-called bunkers. However, a small part of inland ships also consume 'Dutch' fuel
in other countries, e.g. when moving along international waterways, of which the emissions are
excluded in the ER reports. It was chosen to copy this minor correction for reports in the IPCC format
(although the Guidelines want all emissions from Dutch fuel to be allocated to the Netherlands).
Conversely, international ships consume a small part of their bunkered fuel in the Netherlands'
territorial waters. The corresponding non-CO, emissions are include in the official Netherlands'
national inventory with emissions for all compounds, called the national Pollutant Emission Register
(PER) (see Table 6.1). These (bunker) emissions are however excluded from National totals when
reporting in the [IPCC format. Therefore the emissions for NOy, and SO, of the target group transport
as reported in official Netherlands' inventories, are higher than the emissions from the IPCC /43
"Transport’ category. For other compounds however, this difference is rather small.

Table 6.1 Allocation of non-CO, emissions from shipping and aircraft in domestic national inventories and
inventories submitted to the UNFCCC

Source/sector PER UNFCCC
Shipping emissions (non-CO,)
e  National inventory e Inland shipping emissions: e Ibidem

corrected for fuel use abroad

e International e International shipping: e All shipping emissions according to
only the small part emitted in bunker fuel sales in the Netherlands
territorial waters

Aircraft emissions (non-CQO,)

e  National inventory e  Emissions from LTO cycles at | ¢ Ibidem:
Schiphol Airport (other airports - not corrected for the large fraction
are neglected) of LTO cycles related to combustion
of bunkered fuel;

- not corrected for the small
emissions related to domestic cruise
flights

e All international aircraft emissions
according to bunker fuel sales in the
Netherlands

e International e Not recorded

D presently not reported (except for CO,).

Air traffic

For calculating CO, emissions from domestic air transport domestic fuel sales figures for aircraft
from the Netherlands' Energy Statistics were used. This is different from the emissions recorded in
the national Emissions Registration, which accounts only for aircraft emissions associated with the
LTO cycles of Schiphol Airport (other airports are neglected). Indeed, in the Netherlands by far the
most aircraft activities (>90%) are related to Schiphol Airport.

For the emissions of non-CO, greenhouse gases, the inventory of the national Pollutant Emission
Register (PER) is used. In the PER system, however, the emphasis is much more on air quality and
therefore on local emissions. A good estimate of relevant emissions is the LTO emissions at Schiphol
Airport (Amsterdam), i.e. LTO cycles at other airports are neglected. On the other hand, the main part
of these LTO cycles concern the combustion of bunkered fuel, which should be reported - according
to the Guidelines - as international emissions. In this report, no attempt was made to estimate specific
emissions related to all domestic flights (including cruise emissions of these flights), since these
emissions are almost negligible anyway.
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Off-road mobile sources

This category comprises agricultural machinery such as tractors, road and building construction
machinery. Emissions of these sources are reported under /43: 'Transport’.

6.2.3. Allocation of emissions of cogeneration from autoproducers

These emissions are allocated to the various Target Groups that own the cogeneration (Combined
Heat and Power, CHP) facilities. These are notably the Energy Sector (public electricity generation),
Industry, Agriculture, Retail/Services/Government, and the Residential Sector. Thus, the combustion
emissions due to cogeneration are reported under the /PCC Sectors that correspond to these Target
Groups. Often new CHP installations are operated as a joint venture with the energy sector, in which
all heat is delivered to the industrial plant and all electricity is sold to the energy sector. In this case
the CHP installation is regarded as a venture with main activity to produce heat and electricity, and it
is therefore allocated within the energy sector. So the stabilisation of industrial CO, emissions is
partly caused by the allocation of emissions towards the energy sector. In total, electricity production
by CHP comprises almost 1/3 of all domestic electricity production (see Table 8.6).

6.2.4. Allocation of emissions from coke ovens and other energy
transformation

Emissions from coke ovens are included under 1A42: 'Industry'. Under IAlc: 'Other Energy
transformation’ we include not only the emissions from refineries, but also from lubricants and waxes
manufacturing and combustion emissions from the oil and gas production and distribution industry.

6.2.5. Allocation of emissions from military activities

Military emission sources can be distinguished into mobile and stationary sources:

e Emissions of mobile military sources may be included in the Target Group 'Traffic and
Transport'. These are reported under IPCC-category A3: 'Transport’;

e Emissions of stationary military sources (e.g. space heating of buildings) may be included in the
Target Group Retail/Services/Government. The combustion emissions of this category are
reported under /A4a: 'Commercial/Institutional’, whereas the process emissions are reported
under 3: ‘Solvents and other product use'. For these activities no separate emission estimates may
be available.

6.3. Completeness of sources

In this submission the following sources are now included, which were not estimated in the NIR
2001:

e CO, from cement clinker production was missing for 1990-1992; this accounts for about 0.4 Tg
COy;

e CO; sinks from category 54: 'Changes in forest and other woody biomass stocks' have now been
calculated from basic data for all years 1990-2000;

e CH, from enteric fermentation by horses 1998-1999 was missing about 4 Gg CHy;

e SF; from the production of sound-insulating double glazed windows.

The Netherlands greenhouse gas emission inventory includes all sources identified by the Revised
IPCC Guidelines except for the following:
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e Indirect N,O emissions from atmospheric deposition (category 4D) are not estimated/reported;

e CO, emissions from agricultural soils (category 4D) are not estimated/reported;

e In addition, it has been observed that CH, and N,O from manure of horses (category 4B) is
missing; this is due to the fact that until now no manure production estimates from horses are
being made and that no emission factors for this source category have been defined;

e CH, emissions from soils deceased in last 40 years due to drainage and lowering of water tables;
these emissions have been included in the natural total; thus no net (positive) anthropogenic
emissions;

e CH,, N;O and other non-CO, emissions from international bunkers are not yet estimated/
reported.

For LUCF subcategories 5B-5E also new datasets were being compiled, of which some preliminary
results are presented in Annex 2. However, since these are still under discussion, no new data are for
the other subcategories 5B to 5E have been included in this submission.

In addition, when verifying the data in the CRF files, it was found that incorrect notation keys were
used for the following sources:

e NO instead of NE for emissions from horse manure [4B]
e 0 instead of NE for CO emissions/sinks from agricultural soils [4D]
e NO instead of NE for emissions from 5B to SE

These accidental errors will be improved in a next update of the inventory. For more details on
sources reported elsewhere see the Completeness Table 9 for 1990 in Anmnex 5.3 and the
documentation boxes in the CRF files.

A survey made to check for possibly unidentified sources of non-CO, emissions in the Netherlands
showed that some minor sources are not included in the present greenhouse gas inventory (DHV,
2000):

e CHy: notably large-scale compost production from organic waste and waste-water treatment; to be
included when monitored regularly and when not already included in the present emission
inventory.

e N,O: notably large-scale compost production from organic waste and waste-water treatment; to
be included when monitored regularly and when not already included in the present emission
inventory.

e PFCs: some minor sources; to be included when monitored regularly and when not already
included in the present emission inventory.

These sources may be included in a later stage, when checked that they are not already included in the
present emission inventory and when it has been decided to monitor them regularly.
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7. Uncertainty and Key Source Assessment

The newly developed IPCC Tier 1 methodology for estimating uncertainty in annual emissions and
in trends has recently been applied to the more detailed IPCC list of possible key sources (IPCC,
2000). This was done to get a more detailed first order estimate of the uncertainty in the annual
emissions as well as in the trend. Secondly, these uncertainties could be used for a first Tier 2
analysis to identify 'key sources' as defined in the /IPCC Good Practice Guidance report (IPCC,
2000). However, since key source identification can be done using many more criteria, and will be
important for meeting the National System requirements, the information presented in this Chapter
should be only be considered as a first step in this process.

7.1. Uncertainty assessment (IPCC Tier 1)

For estimating the uncertainty in activity data and emission factors, the following information sources

were used (Olivier and Brandes, 2002):

e At a national workshop in 1999 estimates used for reporting uncertainty in greenhouse gases
emissions in the Netherlands were discussed (Van Amstel ez al., 2000a);

e Default uncertainty estimates provided in the /PCC Good Practice Guidance report (IPCC,
2000);

e RIVM factsheets on calculation methodology and data uncertainty;

e Any other recent information on the data quality.

These were supplemented with expert judgement of RIVM emission experts. Next, emissions in 1990

and 2000 were split according to the IPCC Tier 1 methodology for estimating uncertainty in both

annual emissions as well as in the emission trend was applied to the emissions for the Netherlands.

Data used

For estimating total uncertainty in both annual emissions and in emission frends we applied the IPCC
Tier 1 uncertainty approach at the level of the IPCC list of possible key sources. The emissions data
for 1990 and 2000 were taken from the preliminary submission to the EU and allocated to the IPCC
source category list, i.e. when these emissions could be separated for these source categories.
However, the IPCC list was slightly adjusted. In view of the importance for the Netherlands of CO,
from feedstocks and the relatively high uncertainty in these emissions, we separated CO, from non-
energy use from CO, from fuel combustion. All uncertainty figures are to be interpreted as
corresponding with an confidence interval of 2 standard deviations (26) or 95%. In cases where
asymmetric uncertainty ranges were assumed, the largest percentage was used in the calculation.

Results

The results of the uncertainty calculation according to the IPCC Tier I uncertainty approach are
summarised in 7Table 5.1. The Tier 1 calculation of annual uncertainty in CO,-eq. emissions results in
2%, 17%, 35% and 21% for CO,, CHy, N,O and F-gases, respectively, and in overall uncertainty of
4%. However, these figures do not include the correlation that exists between source categories (e.g.
energy amounts for feedstocks and for fuel combustion, cattle numbers for enteric fermentation and
for animal manure production) nor include correction of not-reported sources. Therefore, the actual
uncertainty of total annual emissions per compound and of the total will be somewhat higher, and is
currently estimated by RIVM at:

CO +3% HFCs +50%

CH, +25% PFCs +50%
N O +50% SF, +50%
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Table 7.1. Tier 1 level uncertainty assessment of source categories of the IPCC potential key source list (without
adjustment for correlations between sources) (1990 level; 1995 for F-gases)

COy-eq.

IPCC Source category 90/95 CO5-eq. 2000JAD unc EF unc  EM unc
1A Emissions from stationary combustion: gas 66.628 74314 3% 1% 3%
1A Emissions from stationary combustion: coal 33.733 30.138 3% 3% 4%
1A Mobile combustion: road vehicles 25.369 31.468 2% 2% 3%
1A Emissions from stationary combustion: oil 19.860 21.178 3% 2% 4%
1A Feedstock gas 4.805 5.287 5% 10% 11%
1A Feedstock oil 2.550 3.697]  20% 50% 54%
1A Mobile combustion: other 2.346 2365 50% 2% 50%
1A Mobile combustion: water-borne navigation 877 1.004] 100% 2% 100%
A Mobile combustion: aircratt 492 283 50% 2% 50%
1A Feedstock coal 481 408 5% 10% 11%
2 Other industrial: CO2 1.290 9231  20% 5% 21%
2 Emissions from cement production 400 437 5% 10% 11%
7 Misc. CO2 797 2.025]  20% 50% 54%

Total CO2 159.630 173.527 2%

> 3%
1A Emissions from stationary combustion: non-CO2 558 594 3% 50% 50%
1A Mobile combustion: road vehicles 158 87 5% 60% 60%
1A Mobile combustion: other 8 7| 50% 100% 112%
IB  Fugitive emissions from oil and gas operations: gas productic 2.097 1.467 1% 25% 25%
IB  Fugitive emissions from oil and gas operations: gas distributi 1.524 1.217 5% 50% 50%
1B Fugitive emissions from oil and gas operations: other 133 71 20% 50% 54%
2 Other industrial: CH4 69 59 10% 50% 51%
4A  CH4 emissions from enteric fermentation in domestic livestoc 7.678 6.000 5% 20% 21%
4A  CH4 emissions from enteric fermentation in domestic livestoc 438 413 5% 50% 50%
4A  CH4 emissions from enteric fermentation in domestic livesto 286 220 5% 30% 30%
4A  CH4 emissions from enteric fermentation in domestic livesto 37 75 5% 30% 30%
4B Emissions from manure management : swine 1.033 893 10%  100% 100%)
4B Emissions from manure management : cattle 905 751 10%  100% 100%
4B Emissions from manure management : poultry 216 189] 10% 100% 100%
4B Emissions from manure management : other 19 22 10%  100% 100%)
6A  CH4 emissions from solid waste disposal sites 11.805 8.480 15% 30% 34%,
6B Emissions from wastewater handling 138 531 20% 25% 32%
7  Misc. CH4 43 401 20%  25% 32%
Total CH4 27.143 20.638 17%

-=>25%
1A Mobile combustion: road vehicles 340 589 5% 50% 50%
1A Emissions from stationary combustion: non-CO2 208 177 2% 50% 50%
IA  Mobile combustion: other 35 321 50% 100% 112%
2 Emissions from nitric acid production 7.554 7.119 10% 50% 51%
4B Emissions from manure management 205 195 10%  100% 100%
4D Direct N20O emissions from agricultural soils 5.189 5.8921  10% 60% 61%
4D Indirect N20O emissions from nitrogen used in agriculture 1.460 1.460] 50% 200% 206%
6B Emissions from wastewater handling 126 177]  20% 50% 54%
7  Polluted surface water 1.181 1.184] 50% 200% 206%
7 Misc. N2O 225 155 50% 50% 71%
Total N2O 16.524 16.980 35%

-=>50%
2 HFC-23 emissions from HCFC-22 manufacture 5.768 2.838 15% 25% 29%
2 Emissions from substitutes for ozone depleting substances (O 210 1.079 10% 50% 51%
2 PFC emissions from aluminium production 1.799 1.390 5%  20% 21%
2 PFC emissions from PFC use 68 136 5% 25% 25%
2 SF6 emissions from SF6 use 361 327  50% 25% 56%
Total F-gases 8.206 5.771 21%

->50% for HFCs ,PFCs and SF6

Total Netherlands (CO2-eq.) 211502 216915 4%

> 5%

Note: In some cases the value used for uncertainty in the emission factor is the equivalent value of the sum of a
Tier 1 uncertainty estimate for the sum of underlying sub-sources. Also, for CO, from fossil fuel we used
the CO, data from the I/PCC Reference Approach, including feedstock data (adjusted to match the total in
the National Approach), combined with transport data.
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The resulting uncertainty in national total annual CO,-eq. emissions is estimated to be about 5%. If
we rank the sources according to their contribution to the uncertainty in total national emissions
(using the column ‘Combined Uncertainty as % of total national emissions in 2000’ in Table 7.2), the
sources contributing most to total annual uncertainty in 2000 are:

IPCC  IPCC Source category Uncertainty (as % of total
national emissions in 2000)
2 N O emissions from nitric acid production 1.7%
4D Direct N O emissions from agricultural soils 1.7%
4D Indirect N O emissions from nitrogen used in agriculture 1.4%
6A CH, emissions from solid waste disposal sites 1.3%
7 N O emissions from polluted surface water 1.1%
1A CO emissions from stationary combustion gas 1.1%
1A CO emissions from feedstock: oil 0.9%
1A CO emissions from stationary combustion: coal 0.6%
4A CH, emissions from enteric fermentation in domestic livestock: cattle 0.6%
1A CO emissions from mobile combustion: other 0.5%

In Table 7.2 the estimate of the trend uncertainty 1990-2000 calculated according to the IPCC Tier 1
approach in the /PCC Good Practice Guidance (IPCC, 2000) is summarised. The result is a trend
uncertainty in the total CO,-eq. emissions for 1990-2000 (1995 for F-gases) of +3% points. This
means that the increase in total CO,-eq. emissions between 1990 and 2000, which is calculated to be
3%, will lie between 0 and 6%. Per individual gas, the Tier 1 trend uncertainty in total emissions of
CO,, CHy, N,O and the total group of F-gases has been calculated at £3%, £7%, £12% and +11%
points, respectively. Sources contributing most to trend uncertainty in the national total are:

IPCC IPCC Source category Uncertainty (as % into trend in
total national emissions)
1A CO emissions from stationary combustion: gas 1.5%
6A CH, emission from solid waste disposal sites 1.0%
1A CO emissions from mobile combustion: other 0.8%
1A CO emissions from mobile combustion: water-borne navigation 0.7%
1A CO emissions from stationary combustion: coal 0.6%
1A CO emissions from feedstock: oil 0.6%
2 N O emissions from nitric acid production 0.5%
4D Indirect N O emissions from nitrogen used in agriculture 0.5%
2 HFC-23 emissions from HCFC-22 manufacture 0.5%
4D Direct N O emissions from agricultural soils 0.4%

When we compare this list with the 10 largest contributors to annual uncertainty, we can conclude
that except for CO, from water borne navigation, N,O from polluted surface water CH,, from enteric
fermentation of cattle and HFC from HCFC-22 manufacture, all 8 others are included both lists.

Because of the problems identified with annual environmental reports (see Box 2.1) an extra
uncertainty in national CO, emissions is estimated for 2000 of 2% (Heslinga, 2001b). In additional,
delays in compiling (preliminary) statistics for the last but one calendar year, notably for energy
consumption, have caused extra uncertainty for some sectors due to the use of estimated data for the
4™ quarter of 2000. For the same reason the other greenhouse gas emissions are also more uncertain in
2000, but this extra uncertainty has not been quantified.

Limitations

The uncertainty estimates presented in Table 7.1 have been calculated according to the Tier 1
uncertainty estimate of IPCC. In this method uncertainty ranges are summed for all sectors or gases
using the standard calculation for error propagation: total error is the root of the sum of squares of the
error in the underlying sources. Strictly speaking, this is only valid if the uncertainties meet the
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Table 7.2. Tier I trend uncertainty assessment 1990-2000 (for F-gases with base year 1995) with the categories
of the IPCC potential key source list (without adjustment for correlations between sources)

Combined
Uncertaint
y as % of
Emission total
Base year Activity factor national
emissions 2000 data uncertain  Combined emissions
TPCC TPCC Source category Gas (1990/1995) Emissions  uncertainty ty Uncertainty  in 2000
1A Emissions from stationary combustion: gas co2 66628 74314 3% 1% 3% 1.1%
1A Emissions from stationary combustion: coal Cco2 33733 30138 3% 3% 4% 0.6%
1A Emissions from stationary combustion: oil co2 19860 21178 3% 2% 4% 0.4%
1A Mobile combustion: road vehicles Cco2 25369 31468 2% 2% 3% 0.4%
1A Mobile combustion: other Cco2 2346 2365 50% 2% 50% 0.5%
1A Mobile combustion: water-borne navigation co2 877 1004 100% 2% 100% 0.5%
1A Mobile combustion: aircraft Cco2 492 283 50% 2% 50% 0.1%
1A Feedstock gas CcO2 4805 5287 5% 10% 11% 0.3%
1A Feedstock oil CcO2 2550 3697 20% 50% 54% 0.9%
1A Feedstock coal Cco2 481 408 5% 10% 11% 0.0%
2X  Emissions from cement production cOo2 400 437 5% 10% 1% 0.0%
2X  Other industrial: CO2 co2 1290 923 20% 5% 21% 0.1%
7 Misc. CO2 co2 797 2025 20% 50% 54% 0.5%
TOTAL CO2 co2 159630 173527 9% increase
1A Emissions from stationary combustion: non-CO2 CH4 558 594 3% 50% 50% 0.1%
1A Mobile combustion: road vehicles CH4 158 87 5% 60% 60% 0.0%
1A Mobile combustion: other CH4 8 7 50% 100% 112% 0.0%
1B Fugitive emissions from oil and gas operations: gas production CH4 2097 1467 1% 25% 25% 0.2%
1B Fugitive emissions from oil and gas operations: gas distribution CH4 1524 1217 5% 50% 50% 0.3%
1B Fugitive emissions from oil and gas operations: other CH4 133 71 20% 50% 54% 0.0%
2X  Other industrial: CH4 CH4 69 59 10% 50% 51% 0.0%
4A CH4 emissions from enteric fermentation in domestic livestock: cattle CH4 7678 6000 5% 20% 21% 0.6%
4A  CH4 emissions from enteric fermentation in domestic livestock: swine ~ CH4 438 413 5% 50% 50% 0.1%
4A  CH4 emissions from enteric fermentation in domestic livestock: sheep CH4 286 220 5% 30% 30% 0.0%
4A CH4 emissions from enteric fermentation in domestic livestock: other CH4 37 75 5% 30% 30% 0.0%
4B Emissions from manure management : swine CH4 1033 893 10% 100% 100% 0.4%
4B Emissions from manure management : cattle CH4 905 751 10% 100% 100% 0.3%
4B Emissions from manure management : poultry CH4 216 189 10% 100% 100% 0.1%
4B Emissions from manure management : other CH4 19 22 10% 100% 100% 0.0%
6A  CH4 emissions from solid waste disposal sites CH4 11805 8480 15% 30% 34% 1.3%
6B Emissions from wastewater handling CH4 138 53 20% 25% 32% 0.0%
7X  Misc. CH4 CH4 43 40 20% 25% 32% 0.0%
TOTAL CH4 CH4 27143 20638 -24% (= decrease)
1A Emissions from stationary combustion: non-CO2 N20 208 177 2% 50% 50% 0.0%
1A Mobile combustion: road vehicles N20 340 589 5% 50% 50% 0.1%
1A Mobile combustion: other N20 35 32 50% 100% 112% 0.0%
2 Emissions from nitric acid production N20 7554 7119 10% 50% 51% 1.7%
4B Emissions from manure management N20 205 195 10% 100% 100% 0.1%
4D Direct N20 emissions from agricultural soils N20 5189 5892 10% 60% 61% 1.7%
4D Indirect N20O emissions from nitrogen used in agriculture N20 1460 1460 50% 200% 206% 1.4%
6B Emissions from wastewater handling N20 126 177 20% 50% 54% 0.0%
7 Polluted surface water N20 1181 1184 50% 200% 206% 1.1%
7X  Misc. N20 N20 225 155 50% 50% 1% 0.1%
TOTAL N20O N20 16524 16980 3% increase
2 HFC-23 emissions from HCFC-22 manufacture HFC 5768 2838 15% 25% 29% 0.4%
2X  Emissions from substitutes for ODS substitutes: HFC HFC 210 1079 10% 50% 51% 0.3%
2X  PFC emissions from aluminium production PFC 1799 1390 5% 20% 21% 0.1%
2X  PFC emissions from PFC use PFC 68 136 5% 25% 25% 0.0%
2X  SF6 emissions from SF6 use SF6 361 327 50% 25% 56% 0.1%
TOTAL F-gases F-gases 8206 5771 -30% (= decrease)
TOTAL CO2-eq. GHG 211502 216915 3% increase 3.4%
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Table 7.2.(continued) Tier 1 trend uncertainty assessment 1990-2000 (for F-gases with base year 1995) with the
categories of the IPCC potential key source list (without adjustment for correlations between sources)

Uncertainty Uncertainty
intrend in in trend in Uncertainty
national national  introduced
emissions  emissions into the
introduced introduced  trend in Emission  Activity
by emission by activity total factor data
Type A Type B factor data national quality quality
TPCC TPCC Source category Gas sensitivity sensitivity uncertainty uncertainty issi indi indi
1A Emissions from stationary combustion: gas co2 1.2% 47% 0.0% 2.0% 2.0% R R
1A Emissions from stationary combustion: coal CO2 -4.1% 19% -0.1% 0.8% 0.8% R R
1A Emissions from stationary combustion: oil CcO2 -0.3% 13% 0.0% 0.6% 0.6% R R
1A Mobile combustion: road vehicles CcO2 2.4% 20% 0.0% 0.6% 0.6% R R
1A Mobile combustion: other co2 -0.1% 1% 0.0% 1.0% 1.0% R R
1A Mobile combustion: water-borne navigation CcO2 0.0% 1% 0.0% 0.9% 0.9% R R
1A Mobile combustion: aircraft co2 -0.2% 0% 0.0% 0.1% 0.1% R R
1A Feedstock gas co2 0.0% 3% 0.0% 0.2% 0.2% R R
1A Feedstock oil Cco2 0.6% 2% 0.3% 0.7% 0.7% R R
1A Feedstock coal co2 -0.1% 0% 0.0% 0.0% 0.0% R R
2X  Emissions from cement production CcO2 0.0% 0% 0.0% 0.0% 0.0% R D
2X  Other industrial: CO2 co2 -0.3% 1% 0.0% 0.2% 0.2% R R
7 Misc. CO2 CcO2 0.7% 1% 0.4% 0.4% 0.5% R R
TOTAL CO2 CcO2 3%p. in trend of 9%
1A Emissions from stationary combustion: non-CO2 CH4 0.6% 2% 0.3% 0.1% 0.3% R R
1A Mobile combustion: road vehicles CH4 -0.1% 0% -0.1% 0.0% 0.1% R R
1A Mobile combustion: other CH4 0.0% 0% 0.0% 0.0% 0.0% R R
1B Fugitive emissions from oil and gas operations: gas production CH4 -0.5% 5% -0.1% 0.1% 0.1% R R
1B Fugitive emissions from oil and gas operations: gas distribution CH4 0.2% 4% 0.1% 0.3% 0.3% R R
1B Fugitive emissions from oil and gas operations: other CH4 -0.1% 0% -0.1% 0.1% 0.1% R R
2X  Other industrial: CH4 CH4 0.0% 0% 0.0% 0.0% 0.0% R R
4A  CH4 emissions from enteric fermentation in domestic livestock: cattle CH4 0.6% 22% 0.1% 1.6% 1.6% R D
4A  CH4 emissions from enteric fermentation in domestic livestock: swine CH4 0.3% 2% 0.1% 0.1% 0.2% D R
4A  CH4 emissions from enteric fermentation in domestic livestock: sheep CH4 0.0% 1% 0.0% 0.1% 0.1% D R
4A  CH4 emissions from enteric fermentation in domestic livestock: other CH4 0.2% 0% 0.1% 0.0% 0.1% D R
4B Emissions from manure management : swine CH4 0.4% 3% 0.4% 0.5% 0.6% D R
4B Emissions from manure management : cattle CH4 0.2% 3% 0.2% 0.4% 0.5% D R
4B Emissions from manure management : poultry CH4 0.1% 1% 0.1% 0.1% 0.1% D R
4B Emissions from manure management : other CH4 0.0% 0% 0.0% 0.0% 0.0% D R
6A  CH4 emissions from solid waste disposal sites CH4 -1.8% 31% -0.5% 6.6% 6.6% R R
6B Emissions from wastewater handling CH4 -0.2% 0% 0.0% 0.1% 0.1% R R
7X  Misc. CH4 CH4 0.0% 0% 0.0% 0.0% 0.0% R R
TOTAL CH4 CH4 7%p. in trend of -24%

1A Emissions from stationary combustion: non-CO2 N20 -0.2% 1% -0.1% 0.0% 0.1% R R
1A Mobile combustion: road vehicles N20 1.4% 4% 0.7% 0.3% 0.8% R R
1A Mobile combustion: other N20 0.0% 0% 0.0% 0.1% 0.1% R R

2 Emissions from nitric acid production N20 -3.9% 43% -1.9% 6.1% 6.4% R R
4B Emissions from manure management N20 -0.1% 1% -0.1% 0.2% 0.2% D R
4D Direct N20 emissions from agricultural soils N20 3.4% 36% 2.0% 5.0% 5.4% D D
4D Tndirect N20O emissions from nitrogen used in agriculture N20 -0.2% 9% -0.5% 6.2% 6.3% D R
6B Emissions from wastewater handling N20 0.3% 1% 0.1% 0.3% 0.3% R R

7 Polluted surface water N20 -0.2% 7% -0.4% 5.1% 5.1% R R
7X  Misc. N20 N20 -0.5% 1% -0.2% 0.7% 0.7% R R

TOTAL N20 N20 12%p. in trend of 3%

2 HFC-23 emissions from HCFC-22 manufacture HFC -14.7% 35% -3.7% 7.3% 8.2% MR D
2X  Emissions from substitutes for ODS substitutes: HFC HFC 11.3% 13% 5.7% 1.9% 6.0% D D
2X  PFC emissions from aluminium production PFC 1.5% 17% 0.3% 1.2% 1.2% MR D
2X  PFC emissions from PFC use PFC 1.1% 2% 0.3% 0.1% 0.3% MR D
2X  SF6 emissions from SF6 use SF6 0.9% 4% 0.2% 2.8% 2.8% R R

TOTAL F-gases F-gases 11%p. in trend of -30%
TOTAL CO2-eq. GHG 17% unc. in +3% trend
Note: Sensitivity values refer to the trend in total CO,-equivalent emissions. The trend uncertainties per gas included in the

sheet were calculated with different, gas-specific sensitivity values. Also, for CO, from fossil fuel we used the CO,
data from the IPCC Reference Approach, including feedstock data (adjusted to match the total in the National

Approach), combined with transport data.

Notation keys used for basis of uncertainty in emission factors (EF) and activity data (AD):

D = Default of IPCC source category
R = National Referenced data
M = Measurement based
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following conditions: a) standard-normal division ('Gaussian'), b) 2c smaller than 60%, c) sector to
sector, substance to substance are independent. Indeed for a number of sources it is clear that activity
data or emission factors are correlated, which increases the overall uncertainty of the sum to an
unknown extent. Also, for some sources it is already known that the probability distribution is not
normal; in particular when uncertainties are very high (order of 100%) it is clear that the distribution
will be skewed towards zero. Even more important is that, although the uncertainty estimates have
been based on the documented uncertainties mentioned above, unavoidably uncertainty estimates are
in the end based on expert judgement of representativity for the Netherlands' circumstances of the
particular source category. Sometimes, however, only limited reference to actual Netherlands data
was possible to support these estimates. Focussing on the order of magnitude of the individual
uncertainty estimates we believe that this dataset provides a reasonable first assessment of the
uncertainty of key source categories in the Netherlands.

Furthermore, in using the uncertainty estimates presented in Table 7.1, we have neglected the
uncertainty introduced by the emissions from the sources of the ER-I (Individually reporting firms),
of which the uncertainty is actually unknown. These sources in the Emission Registration account for
about half of the total CO, emissions in the Netherlands (see Figure 7.1). However, as described in
Chapter 4, total CO, emissions per industrial sub-sector cannot be off from the reference calculation
by more than 5% (in practice, the group total may show much less deviation).

7.2. Key Source Identification (preliminary assessment)

For preliminary identification of key sources according to the /PCC Good Practice approach (IPCC,
2000), we allocated the national emissions according to the IPCC's potential key source list, where
possible. For the Netherlands, with its high share of feedstock use of fuels, this non-combustion
category of CO, has been added to the list. A number of others could not be clearly identified in the
present dataset, the largest being CO, from iron and steel production. The IPCC Tier 1 method
consists of ranking this list of source category-gas combinations both for the contribution to the
national total annual emissions and to the national total trend. The results of these listings are
presented in Table 7.3 and Table 7.4, respectively. The grey areas at the top of the tables are the
largest sources of which the total adds to 95% of the national total: 16 sources for annual level
assessment and 18 sources for the trend assessment out of a total of 52 sources. Both lists can be
combined to get an overview of sources, which meet any of these two criteria. The IPCC Tier 2
method for identification of key sources requires the incorporation of the uncertainty to each of these
sources before ordering the list of shares. This has been done using the uncertainty estimates
discussed above. The results of the Tier 1 and Tier 2 level and trend assessment are summarised in
Table 7.5. As could be expected, the Tier 2 level and trend assessment increases the importance of
small sources that are relatively very uncertain. Some of these sources which are below the 95% cut-
off line in the Tier 1 assessment are shifted above this line in the Tier 2 assessment.

Key source identification and methodological choice

The result is a list of about 21 source categories out of a total of 52, which could be identified as 'key
sources' according to the definition of the /PCC Good Practice Guidance report. Depending on what
criteria is used to determine them (level, trend, or both; or qualitative criteria such as expected high
growth or decrease rates) more or less source categories are selected. In any case, a few conclusions
can already be drawn, in connection with the methodology and emission factor type label added to
Table 7.5. For many of the country-specific methods the associated IPCC Tier has still to be
determined, but it seems clear that for instance for CH, from national gas distribution and CH,; from
enteric fermentation of cattle the methods used will probably need to be improved in future. However,
a comprehensive analysis has yet to be made.
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Table 7.3. Source ranking using IPCC Tier I level assessment 2000 (amounts in Gg CO;-eq.)

CO,-¢q Cum.
IPCC  Category Gas 2000 Share  share
1A Emissions from stationary combustion: gas CO2 74314 34% 34%
1A Mobile combustion: road vehicles CO2 31468 15% 49%
1A Emissions from stationary combustion: coal CcO2 30138 14% 63%
1A Emissions from stationary combustion: oil CO2 21178 10% 72%
6A  CH4 emissions from solid waste disposal sites CH4 8480 4% 76%
2 Emissions from nitric acid production N20 7119 3% 80%
4A  CH4 emissions from enteric fermentation in domestic livestock: cattle CH4 6000 3% 82%
4D  Direct N20 emissions from agricultural soils N20 5892 3% 85%
1A Feedstock gas CcO2 5287 2% 88%
1A Feedstock oil CO2 3697 2% 89%
2 HFC-23 emissions from HCFC-22 manufacture HFC 2838 1% 91%
1A Mobile combustion: other CcO2 2365 1% 92%
7  Misc. CO2 cOo2 2025 1% 93%
IB  Fugitive emissions from oil and gas operations: gas production CH4 1467 1% 93%
4D  Indirect N20O emissions from nitrogen used in agriculture N20 1460 1% 94%
2 PFC emissions from aluminium production PFC 1390 1% 95%
1B Fugitive emissions from oil and gas operations: gas distribution CH4 1217 1% 95%
7  Polluted surface water N20 1184 1% 96%
2 Emissions from CFC-substitutes: HFC HFC 1079 0% 96%
1A Mobile combustion: water-borne navigation CO2 1004 0% 97%
2 Other industrial: CO2 co2 923 0% 97%
4B Emissions from manure management : swine CH4 893 0% 97%
4B Emissions from manure management : cattle CH4 751 0% 98%
1A Emissions from stationary combustion: non-CO2 CH4 594 0% 98%
1A Mobile combustion: road vehicles N20 589 0% 98%
2 Emissions from cement production CcO2 437 0% 99%
4A  CH4 emissions from enteric fermentation in domestic livestock: swine CH4 413 0% 99%
1A Feedstock coal CcO2 408 0% 99%
2 SF6 emissions from SF6 use SF6 327 0% 99%
1A Mobile combustion: aircraft CcO2 283 0% 99%
4A  CH4 emissions from enteric fermentation in domestic livestock: sheep CH4 220 0% 99%
4B Emissions from manure management N20O 195 0% 99%
4B Emissions from manure management : poultry CH4 189 0% 99%
6B Emissions from wastewater handling N20O 177 0% 100%
1A Emissions from stationary combustion: non-CO2 N20O 177 0% 100%
7 Misc. N20 N20 155 0% 100%
2 PFC emissions from PFC use PFC 136 0% 100%
1A Mobile combustion: road vehicles CH4 87 0% 100%
4A  CH4 emissions from enteric fermentation in domestic livestock: other CH4 75 0% 100%
IB  Fugitive emissions from oil and gas operations: other CH4 71 0% 100%
2 Other industrial: CH4 CH4 59 0% 100%
6B Emissions from wastewater handling CH4 53 0% 100%
7  Misc. CH4 CH4 40 0% 100%
1A Mobile combustion: other N20O 32 0% 100%
4B Emissions from manure management : other CH4 22 0% 100%
1A Mobile combustion: other CH4 7 0% 100%
TOTAL 216915
4B Emissions from agricultural residue burning n-CO2 NO
2 Emissions from lime consumption CcO2 IE
2 Emissions from iron and steel industry CcO2 IE
2 PFC, HFC, SF6 emissions from semiconductor manufacturing (GWP) PFC IE
2 Other industrial: N20O N20O IE
6C  Emissions from waste incineration n-CO2 IE

NO = Not Occuring; NA = Not Applicable; IE = Included Elsewhere.
Sources: Olivier e al. (2000) [emissions], Van Amstel er al. (2000a), IPCC (2000) and own RIVM expert judgement of
uncertainties.

Limitations

We recall that Tier 2 key source assessments are subject to the limitations of the Tier 1 uncertainty
estimates as discussed in Section 7.1. Nevertheless, it provides clear indications of the increasing
importance of some smaller but very uncertain sources, in particular:

e CH, from manure management of cattle and swine;

e Indirect N,O emissions from nitrogen used in agriculture.



page 64 of 150 RIVM report 773201 006

Table 7.4. Source ranking using IPCC Tier 1 trend assessment (amounts in Gg CO,-eq.)

Level

Level assess- Trend Cumu-
CO2-eq CO2-eq assess- ment assess- % Contr. lative
TPCC Category Gas 1990 2000 ment 90/95 2000 ment to trend total
2 HFC-23 emissions from HCFC-22 manufacture HFC 5768 2838 3% 1% 2.9% 17% 17%
1A Emissions from stationary combustion: gas Cco2 66628 74314 32% 34% 2.5% 15% 31%
6A  CH4 emissions from solid waste disposal sites CH4 11805 8480 6% 4% 2.3% 14% 45%
1A Emissions from stationary combustion: coal (607] 33733 30138 16% 14% 2.3% 14% 59%
1A Mobile combustion: road vehicles Co2 25369 31468 12% 15% 2.0% 12% 71%
4A  CH4 emissions from enteric fermentation in domestic livestock: cattle CH4 7678 6000 4% 3% 1.1% 6% 77%
1B Fugitive emissions from oil and gas operations: gas production CH4 2097 1467 1% 1% 0.5% 3% 80%
1A Emissions from stationary combustion: oil Cco2 19860 21178 9% 10% 0.4% 2% 82%
1A Feedstock oil Cco2 2550 3697 1% 2% 0.3% 2% 84%
2 Emissions from nitric acid production N20 7554 7119 4% 3% .3% 2% 86%
2 PFC emissions from aluminium production PFC 1799 1390 1% 1% 0.3% 2% 87%
2 Other industrial: CO2 CcOo2 1290 923 1% 0% 3% 2% 89%
4D Direct N20 emissions from agricultural soils N20 5189 5892 2% 3% 0.2% 1% 90%
7 Misc. CO2 CcO2 797 2025 0% 1% 0.2% 1% 91%
1B Fugitive emissions from oil and gas operations: gas distribution CH4 1524 1217 1% 1% 0.2% 1% 93%
1A Mobile combustion: aircraft COo2 492 283 0% 0% 0.2% 1% 94%
1A Feedstock gas Cco2 4805 5287 2% 2% 0.2% 1% 94%
6B Emissions from wastewater handling CH4 138 53 0% 0% 0.1% 1% 95%
4B Emissions from manure management : cattle CH4 905 751 0% 0% 0.1% 1% 96%
4B Emissions from manure management : swine CH4 1033 893 0% 0% 0.1% 1% 96%
2 Emissions from CFC substitutes: HFC HFC 210 1079 0% 0% 0.1% 0% 97%
1A Mobile combustion: road vehicles N20 340 589 0% 0% 0.1% 0% 97%
1A Mobile combustion: road vehicles CH4 158 87 0% 0% 0.1% 0% 97%
1B Fugitive emissions from oil and gas operations: other CH4 133 71 0% 0% 0.1% 0% 98%
7 Misc. N20 N20 225 155 0% 0% 0.1% 0% 98%
1A Feedstock coal Cco2 481 408 0% 0% 0.0% 0% 98%
4A  CH4 emissions from enteric fermentation in domestic livestock: sheep CH4 286 220 0% 0% 0.0% 0% 99%
1A Mobile combustion: water-borne navigation Cco2 877 1004 0% 0% 0.0% 0% 99%
2 SF6 emissions from SF6 use SF6 361 327 0% 0% 0.0% 0% 99%
1A Emissions from stationary combustion: non-CO2 N20 208 177 0% 0% 0.0% 0% 99%
1A Mobile combustion: other cOo2 2346 2365 1% 1% 0.0% 0% 99%
4A  CH4 emissions from enteric fermentation in domestic livestock: swine CH4 438 413 0% 0% 0.0% 0% 99%
4D Indirect N2O emissions from nitrogen used in agriculture N20 1460 1460 1% 1% 0.0% 0% 99%
4B Emissions from manure management : poultry CH4 216 189 0% 0% 0.0% 0% 99%
6B Emissions from wastewater handling N20 126 177 0% 0% 0.0% 0% 100%
2 PFC emissions from PFC use PFC 68 136 0% 0% 0.0% 0% 100%
7 Polluted surface water N20 1181 1184 1% 1% 0.0% 0% 100%
2 Emissions from cement production CO2 400 437 0% 0% 0.0% 0% 100%
1A Emissions from stationary combustion: non-CO2 CH4 558 594 0% 0% 0.0% 0% 100%
4A  CH4 emissions from enteric fermentation in domestic livestock: other CH4 37 75 0% 0% 0.0% 0% 100%
4B Emissions from manure management N20 205 195 0% 0% 0.0% 0% 100%
2 Other industrial: CH4 CH4 69 59 0% 0% 0.0% 0% 100%
7 Misc. CH4 CH4 43 40 0% 0% 0.0% 0% 100%
1A Mobile combustion: other N20 35 32 0% 0% 0.0% 0% 100%
4B Emissions from manure management : other CH4 19 22 0% 0% 0.0% 0% 100%
1A Mobile combustion: other CH4 8 7 0% 0% 0.0% 0% 100%

TOTAL 211502 216915 100% 100% 100%

Abbreviations:
NO = Not Occuring;
NA = Not Applicable;
IE = Included Elsewhere: see Table 7.2.

Sources: Van Amstel et al. (2000a), IPCC (2000) and own RIVM expert judgement of uncertainties.
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Table 7.5. Preliminary key source identification using to the IPCC Tier 1 and 2 approach

PCC Gas Source category Tier1l Tier2 Key? Method Tier Emisgion factor
ENERGY SECTOR
14 C0D2  FEmdssions from stationary combustion: gas E.T LT Eey Ca PE,C3
14 COZ  Emdssions from stationary combustion: oil ol L Ken,T1) 3 PS5, C8
14 CO2 Emissions from stationary combustion: coal L, T LT iKey 3 PE, 3
14 CO2 Mobile combustion: road vehicles LT LT iKey T3, T2 O3]
14 ©0Z  Mobile combustion: water-home navigation LT [KeydaTZ C3 C3
14 002 Mobile comustion: aircraft T T  Eey( o= cs
14 ©02  Mobile combustion: other I L Key L |CS Cs
14  C02  Feedstock gas L. T Key (L1, Tl) |C3,T1 PS5, C8
14 202 Feedstockoi LT LT Key 23, Tl PE. G2
14 COZ Feedstock coal ) ) 3, T1 PS5, C8
14 CH4 Emissions from stationary combustion: non-CO2 ) 3 PE, 3
14  [CH4  Mobile combustion: road vehicles T  Key(Td) 3, T3 (zoad) o)
14 CH4  Mobile combustion: other C3s Cs
14 H20 Envdesions fromr stationary combustion: on-CO2 | (8] _PS, D
14 H20  Mobile combustion: road vehicles T Key (T2 (03, T3 (road) c3
14 N0 Mobile combustion: other cs Cs
1B |CH4  Fugitive emissions from oil and gas: gas production E;T T KepL1,T) ca 3
1B |CH4  Fugitive emissions from oil and gas: gas distribution E LT Eewl2T) 28, T1 o3
1B CH4  Fugitive emissions from oil and gas operations. other T Key(T2) Cs Cs
| INDURTEIAL PROCESSES
2 02 Emissions from cetment production | 5] |PB,C3
2 02 Other industrial CO2 T T Key(T) 5] PB,C3
2 CH4  Otherindustrial CH4 | (&3 PART? PE. 03
2 W20 Eniissions from nitric acid production 1i-T LT Eey 3T LWPs
2 F-gas HFC-23 emissions from HCFC-22 manufacture ;T LT iKey ca B3
2 F-gas Emissions from substitutes for ODZ substitutes: HFC T Key (T2) T3, T2 C3
2 F-gas FFC emissions from sluminium production L. T T Key(L1T) 2] LI B2
2 \F-gas  FFC etnissions from PFC use T2 D
2 F-gas 5F6 smissions from SF6 use T2 PE,CE, D
AGRICULTURATL SFCTOR | |
44 CH4  CHE emdssions from enteric fermentation: cattle LT LT Eey 90:T2, T1 (053]
44 CH4  |CH4 endssions from entenic fermentation: swine T1 D
44 |CH4  (CH4 emissions from enteric fermentation: sheep T1 D
44 CH4  ICHA emissions from enteric fermentation: other | ) T1 D
4B CH4 Emigsions from manure management ; cattle LT Key(L2TZ) |©3 CA =D, corrected)
48 CH4  Emdssions from manure management @ switie LT Key(l2 T3 [C3 (CE (=D, cotrected)
48 CH4  Emdssions from matiure mariagement | poultoy 5] (CE(=D, cotrected)
48 CH4  Endssions from tnanure management | other 3 (C3 (=D, corrected)
4B N20  Endssions from manure managenient | o] o3
4D W20 Direct N20 emissions from agricultural soils LT LT iKey 3, PART? 3
400 N20  Indirect N2O emdssions from nittogen ueed it agriculture L LT EKey(LT2) Ca; PART? [0
; WASTE BECTOR | |
B CH4 CH4 emissions from solid waste disposal sites LT LT Eey ST [
6B CH4  Emdssions from wastewater hatdling T T Eey(T) (95 flo]
6B N20  Frdssions from wastewater handling (03] Lo
OTHER _ :
T C02  Misc.COZ EF LT EKeyiLLT) ca 3
7 CH4  hlisc.CH4 | o3 L)
T W20 Polhated sutface water L Eey L) C3 3
T H20  Mlisc. NZO T Kev (T3 3 o]
21 28 of 44 L, T=Level Trend
Included elsewhere or not occuring: C3 = country-specific
1B T1=1PCC Tier 1
2 M20  |Otherindustrial N20 IE T2=1PCC Tierd
1Af2 002 Emissions fromiron and steel industry IE PS = Foint source )
2 C02Z  Emdssions from lime consumption IE D =IPCC Source Cat. Default
2 H20  Other industrial 20 IE PART = Pattial
2 |PFC PFC, HFZ, 3Ff emissions from semdiconductor manufacturing [E 1E = Included Elsewhere
4B n-CO2 Endssions from agricultural residus burning HO HO = Not Occurting
6C  nCO2  Emdssions from waste incineration IE I = Iieasured

Legend for notation keys used for method and emission factors: see bottom part of the table and the footnotes of Table 4.2.
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8. Greenhouse Gas Inventory by Gas and Source
Category

In this chapter the trends in emissions are presented per IPCC category in tabular and graphic form.
We recall that the data for 2000 are all preliminary data. The figures show both percentage change of
emissions between 1990 and 2000 and the share of the sectors in 1990. When interpreting the
relevance of large changes for national total emissions, these shares need to be taken into account as
well. In addition, we refer to Chapter 7 for the uncertainty estimate in annual emissions and in the
overall trend.

8.1. Emissions and Sinks of CO,

Box 8.1. CO, key source identification using to the IPCC Tier 1 and 2 approach (L= Level, T= Trend)

1A CO emissions from stationary combustion: gas Key (L,T)
1A CO emissions from stationary combustion: oil Key (L,T1)
1A CO emissions from stationary combustion: coal Key (L,T)
IA CO emissions from mobile combustion: road vehicles Key (L,T)
1A CO emissions from mobile combustion: water-borne navigation Key (L2,T2)
1A CO emissions from mobile combustion: aircraft Key (T)

1A CO emissions from mobile combustion: other Key (L)

1A CO emissions from feedstock: gas Key (L1,T1)
1A CO emissions from feedstock: oil Key (L,T)

2 Other industrial: CO Key (T)

7 Misc. CO Key (L,T)

In Box 8.1 the CO, key sources based on level, trend or both are presented. These sources will be
discussed in the next paragraphs. Stationary combustion per fuel type will be discussed per [PCC
subsector; feedstock emissions are discussed under industrial combustion. Miscellaneous CO, sources
comprise fugitive emissions, solvent use and waste.

Trends in emissions per IPCC sector have been summarised in 7Table 8.1 and Figure 8.1. In 2000
net total CO, emissions increased by about 9% compared to 1990 (8% when comparing temperature-
corrected emissions; see Chapter 3). The largest increase of emissions (6.0 Tg) occurred in the
transport sector (Table 8.1). The decrease in the electricity production sector (1Ala) in 1999 is due to
the marked increase of imported electricity since 1999, which almost doubled compared with 1998,
and to a relatively large shift from coal to oil and natural gas in 1999. The increase in fossil-fuel
related emissions in the industry appears to by caused by an increase of feedstock emissions; total
combustion emissions remained almost constant. Emissions from agriculture, being recalculated,
now show a decreasing trend. In the following sections the emission trends for the energy sector,
industry, transport and the other sectors are discussed in more detail. In addition, trends in CO,
associated with statistical differences and CO, from international bunkers are discussed.

The uncertainty in annual emission estimates from fossil fuel combustion, which is related to
uncertainty in activity data (energy statistics) and emission factors for CO, (basically, the carbon
content of the fuels), is currently estimated to be about 3% (with order of magnitude-factor of 1.5)
(see Chapter 7). The uncertainty is not well known for other sources, in particular for feedstock use of
oil products. However, due to the minor share of these other sources, the uncertainty in the overall
annual total is estimated to be about 3%; the Tier 1 frend uncertainty in total CO, emissions has been
calculated at +3% points.
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Table 8.1. CO, emissions and sinks per IPCC sector 1990-2000 (no T-correction) (Tg)

IPCC Sector 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000V
TOTAL NET NATIONAL EMISSIONS 158.2 166.0 164.2 166.1 166.8 171.4 178.3 167.8 173.7 170.8 172.1
1. All Energy (combustion and fugitive) 157.4 165.9 164.3 166.7 167.3 171.1 178.0 167.1 173.2 170.3 171.7
A Fuel combustion total 157.1 1654 164.0 166.4 167.1 170.3 177.0 166.1 171.6 168.7 170.1

1 a Electricity & heat production ~ 41.0 41.6 433 432 448 452 468 46.1 48.0 4538 47.0

1 bc Other transformation 105 106 109 106 112 114 12,6 12.1 124 122 12.1

2 Industry 419 427 425 399 41.0 43.1 422 39.0 432 432 43.0

3 Transport 29.1 29.1 304 309 312 321 326 33.0 340 347 35.1

4 a  Commercial/Institutional 6.4 103 94 106 101 92 9.0 76 77 6.6 6.6

4 b Residential 19.8 216 195 206 19.6 212 248 20.8 188 193 19.5

4 Agriculture/Forestry/Fishing 84 85 85 88 88 81 89 75 75 7.1 6.9

5 Other 00 1.1 -04 17 06 00 01 00 00 0.0 0.0

B Fugitive fuel emissions 03 0.5 04 04 02 0.8 1.0 1.0 1.6 1.6 1.6

2 Crude oil and natural gas 03 05 04 04 02 08 1.0 1.0 16 1.6 1.6

2. Industrial processes (ISIC) 1.7 1.5 1.3 12 14 14 17 1.7 13 13 14
3. Solvent and other product use 0.0 0.1 01 00 00 00 00 00 0.0 0. 0.0
5. Land use change and forestry -14 -15 -15 -18 -19 -12 -14 -12 -14 -12 -1.4
6. Waste 05 00 00 00 00 01 00 01 06 05 0.5
Bunkers 2’ 39.7 413 424 443 429 443 455 484 495 512 53.5
Aviation bunkers 45 50 59 65 67 77 83 9.0 9.7 10.1 10.0

Marine bunkers 353 363 365 378 36.1 36.6 372 39.5 39.8 4l1.1 434

Data for 2000 are preliminary. In particular in this submission this 't-1' dataset is of a relatively low quality (see

Section 7.1).

Emissions from bunkers are not included in national totals.

COy: sectoral trends and shares in 1990

6\\ASTE

5LANDUSEGHANCEANDFORESTRY

1Adc Agricuture/ Forestry / Fishing

1Adb Residentid

1Ada Commrerdid / Institutionel

1A3 TRANSFCRT
1A2 INDUBTRY
1A1c Cther transfornetion
1A1a Bectricity and heet production
-30% -1&)% 10% 30% 5(;% 7(;% 9%
| Difference 2000-1990
@ Share in 1990

Figure 8.1 CO, emission shares and trends per IPCC sector 1990-2000 (no T-correction)
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8.1.1.IPCC Reference Approach for CO,

Included in the CREF files is a provisional calculation of the IPCC Reference Approach (RA) for CO,
from energy use, which uses apparent consumption data per fuel type to estimate CO, emissions from
fossil fuel use. Due to a current lack of information on the carbon content of crude oil, natural gas
liquids and other refinery inputs, which is required for this reference calculation, this could only be
done with estimated figures for the carbon content of refinery inputs. In Table 8.2 the results of the
Reference Approach calculation are presented for 1990-2000 and compared with the official national
totals. The annual difference varies between +2.7% for 1994 and -3.5% for 1997 with an average of
0.1%. The relatively large difference for 2000 is due to the normal preliminary status of data for the
last but one year, however, we recall that due to changes in data collection from individual companies
and delays in compiling (preliminary) energy consumption statistics for 2000 the total sectoral
estimate now includes additional uncertainty. The 1990-2000 trends differ by 1%-point: 8.3% for the
National Approach (= sum of sectoral emissions) and 9.3% for the provisional Reference Approach.
The energy balance data show an 18% increase in emissions from liquid fuels and 13% increase from
gaseous fuels; CO, emissions from solid fuels decreased in this period by 10%.

Table 8.2. Comparison of CO, emissions (Tg): Reference Approach* versus National Approach

Fuel type 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000**
Liquid fuels*** 523 522 519 505 515 546 554 548 554 563 615
Solid fuels 347 321 313 328 332 359 344 336 335 304 313
Gaseous fuels 725 802 777 8.1 78.0 79.6 889 8.5 829 80.6 8l1.7
Total RA 159.6 164.5 161.0 163.4 162.6 170.1 178.7 1719 171.8 167.3 174.5
National Approach 157.1 1654 164.0 1664 167.1 1703 177.0 166.1 171.6 168.7 170.1
Difference 1.5% -0.6% -1.8% -1.8% -2.7% -0.1% 09% 3.5% 0.1% -0.8% 2.6%

* Preliminary calculation, using provisional carbon factors for crude oil and natural gas liquids (NGL).
** Preliminary data.
*** Specification of national fuel types used in the IPCC fuel type categories:

Gasoline: jetfuel, gasoline basis; aviation gasoline; motor gasoline

Other Kerosene: petroleum

Other Oil: oil aromates; other light oils; other oil products

Other Bituminous Coal: all hard coal; lignite/brown coal

BKB and Patent Fuel: coal derivatives

For the years 1990-1994 CO, emissions associated with statistical differences in coal, oil and gas
consumption are included in the IPCC Reference Approach. For all other years the statistical
difference have been effectively eliminated from the national energy balance resulting in a new set of
data for the national approach as well as the IPCC Reference Approach (see Sections 5.1 and 8.1.7).
In Table 5.7 the old and the new dataset are compared. Here we present in 7able 8.3 the differences in
results of the comparison of CO from fossil fuel combustion in the National Approach versus the
IPCC Reference Approach according to the present and last year's dataset. The main difference
between the comparisons with preliminary /PCC Reference Approach data is found in the 1990 and
1997 data, of which the difference between the approaches changed from -0.6% to +1.5% for 1990
and from -0.4% to +3.5% for 1997.

Table 8.3. Effects of recalculation on comparison of CO, emissions National versus Reference Approach™ (Tg)
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

NANIR 2002  157.1 1703 1770 166.1 171.6
RANIR 2002  159.6 170.1 1797 1719 171.8
Difference (%)  1.5% -0.1% 0.9% 3.5% 0.1%
NANIR 2001 1585 173.0 180.1 1783 1774
RANIR 2001  157.7 173.1  181.0 1775 176.1
Difference (%)  -0.6% 0.1% 0.4% -0.4% -0.7%

* Preliminary calculation, using provisional carbon factors for crude oil and natural gas liquids (NGL).
N.B. Difference = RA/NA-1 (in %).
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We stress that these results are preliminary, since the reference calculation for the Netherlands is
rather sensitive for the carbon content of crude oil input figures due to the relatively high amounts of
crude oil refined and oil products exported. A sensitivity analysis for four sets of carbon contents for
crude oil showed that the annual average difference of sectoral and reference calculation may vary
between 0.3% and 1.9% (Olivier et al., 2000). As a part of the greenhouse gas inventory improvement
programme, a study is being made to establish country-specific carbon content factors for crude oil
and natural gas liquids used by refineries in the Netherlands. Final results are not yet available,
however, it is expected that for crude oil a new a set of national emission factors can be provided
based on some properties like API gravity.

8.1.2. Temperature correction for CO,

All CO, figures presented in the CRF tables and most tables presented in this report are without
temperature correction. However, in the Netherlands the annual variation of heating degree days can
be considerable, especially in the category /4.4 'Other sectors', where most of the fuel is used for
space heating. In particular in 1990 the winter was relatively very warm, but also in 1992, 1994, 1998
1999 and 2000 winters were relatively warm, whereas the winter of 1996 was relatively cold.

For policy purposes, trends in CO, emissions are therefore corrected for climate variation of fuel
consumption for space heating. In Table 8.4 we present the temperature correction used by RIVM in
the trend analysis of sectoral CO, emission trends, which is only applied to natural gas consumption
since the amount of other fuels used for space heating is negligible. A description of the methodology
for this correction is provided in Annex 4. Positive figures in the table indicate an addition of natural
gas consumption and thus CO, emissions due to a relatively warm winter in that calendar year. The
correction factor for gas consumption varies between -11% in 1996 to +20% in 1990. In 2000, CO,
emissions were corrected by 5.1 Tg or 3% of total national emissions, while 1990 emissions have
been corrected by 6.2 Tg or 4% of the total national emissions.

Table 8.4. Temperature-correction values for energy and CO, emissions per IPCC sector 1990-2000

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Heating Degree Days (HDD-t) [HDD] 2677 3163 2829 3076 2835 2917 3504 2929 2821 2676 2659
HDD: 30-year moving average (HDD-av) 3211 3198 3203 3177 3156 3140 3124 3135 3133 3118 3098
T correction factor (=HDD-av/HDD-t) 1.20 101 113 103 111 1.08 0.89 1.07 111 117 1.17

Space heating natural gas [PJ]

1Ala Electricity & heat production 2.8 0.2 2.0 0.5 2.0 14 22 1.2 24 3.7 3.7
1A2a-e Industry 137 09 80 2.1 7.1 51 54 29 72 105 107
1A4a Commercial/Institutional 17.9 1.4 16.1 43 143 96 -16.6 9.1 135 17.8 178
1A4b Households 526 32 36.1 9.1 298 214 -36.1 200 277 409 41.6
1A4c Agriculture/Forestry/Fishing ~ 24.1 1.3 150 39 136 88 -158 88 12.0 17.0 16.6

TOTAL correction gas consumption 111.0 7.0 771 199 668 463 -76.1 419 62.8 89.8 903

CO, Emissions [Gg]

1Ala Electricity & heat production 160 10 110 30 110 80 -120 60 140 210 210
1A2a-e Industry 770 50 450 120 400 290 -300 160 400 590 600
1A4a Commercial/Institutional 1000 80 900 240 800 540 -930 510 760 1000 990
1A4b Households 2950 180 2020 510 1670 1200 -2020 1120 1550 2290 2330
1A4c Agricultur/Forestry/Fishing 1350 70 840 220 760 490 -880 490 670 950 930

Total correction CO, emissions 6230 390 4320 1120 3740 2600 -4250 2340 3520 5040 5060
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8.1.3.CO; emissions from the energy sector [1A1]

The trend in emissions of CO, from the energy sector is summarised in Table 8.5. Between 1990 and
2000 the emissions increased by 13% from 52 to 59 Tg. A major part of this increase can be
attributed to the increase of the emissions from electricity production which corresponds with (a) an
increase of the use of fossil fuel by power plants, (b) a shift from coal to natural gas, and (c) an
increase of the efficiency of power plants.

As can be seen from Table 8.5 the emissions of CO, increase up to 1998. In 1999 however the
emissions of public electricity and heat production are 5% lower than in 1998, while the electricity
consumption in the Netherlands in 1999 is 2% higher than in 1998 (Table 8.6). This difference in
trends is due to the marked increase of imported electricity in 1999, which almost doubled compared
with 1998, and to a relatively large shift from coal to oil and natural gas in 1999 (Figure 8.2). The
higher import corresponds with an emission of about 4 Tg CO,; the shift from coal to natural gas and
oil with about 1 Tg CO,. In the year 2000 import of electricity remains at the same high level; net
import, emissions from the public electricity and heat production, as well as total consumption of
electricity all rise with approximately 3%.

Table 8.5. CO, emissions from the energy sector 1990-2000 (Tg)

Source 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Public Electricity and Heat Production 41.0 41.6 433 432 448 452 46.8 46.1 48.0 458 470
o.w. Liquid Fuels 0.2 00 02 02 0.2 0.1 0.1
o.w. Solid Fuels 25.5 27.0 264 240 267 175 234
o.w. Gaseous Fuels 13.8 163 184 166 189 101 21.0
o.w. Other Fuels/Unspecified Emissions * 1.5 1.9 1.7 53 24 180 25
Petroleum Refining 9.2 IE IE IE IE 98 109 104 102 104 104
Other energy industries 1.3 106 109 106 112 1.6 1.7 1.7 2.1 1.8 1.7
Total 515 522 541 53.8 56.0 56.6 59.3 582 604 579 59.1

Note: To reflect the degree of completeness, only emissions reported in the CRF files have been included here.

* The emissions not reported by fuel type have been summed and reported in the CRF under "Other fuels", as is
total fuel consumption associated with these unspecified emissions. This may explain the invisibility in this
table of the increase of liquid fuel emissions in 1999 observed in Figure 8.2.

As mentioned in Section 5.5, in cases where CO, and related fossil fuel consumption were not
reported per fuel type by individual companies or when they did not properly match, fuel
consumption and CO, emissions have been allocated in the CRF Sectoral Background Tables under
'Other fuels'. In Table 8.5, where these data are presented for the energy sector, it clearly shows that
for the public electricity and heat production sector the fraction of unspecified fossil-fuel related CO,
emissions is quite small for all years except for 1997 and 1999 where these fractions are 11% and
30%, respectively. Inspection of the refinery data reveals that the high unallocated fractions in recent
years for the total energy sector also relate to refineries, of which all reported CO, emissions in 1999
could not - or not properly - associated with reported fossil fuel consumption. In 1990, these fractions
were only about 5% for both power generation and refineries.

Table 8.6. Gross production, import, export, and gross consumption of electricity 1990-2000 (1000 min kWh)
Source: CBS, 2001a.

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Gross production 71.9 74.4 77.2 76.9 79.7 81.0 85.2 86.7 91.0 86.7 89.5
Fossil fuel, non-CHP 56.1 58.3 59.0 56.8 57.7 56.8 56.7 58.2 58.4 51.3 52.6
Nuclear 3.5 3.3 3.8 3.9 4.0 4.0 4.2 2.4 3.8 3.8 3.9
CHP and other 12.3 12.8 14.4 16.2 18.0 20.3 24.4 25.9 28.7 31.5 32.9
Import 9.7 9.8 8.9 10.6 10.9 12.0 11.3 13.1 12.2 22.4 23.0
Export 0.5 0.6 0.2 0.3 0.3 0.6 0.7 0.5 04 4.0 4.0
Gross domestic use 81.1 83.5 85.9 87.3 90.2 92.4 95.8 99.2 102.8 105.1 108.4
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Fuel use by power generation
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Figure 8.2. Shares of fuel use by power plants1990-2000 (CBS, several years)

8.1.4.CO, emissions from manufacturing industries [1A2]

Between 1990 and 2000 the emissions of CO, due to fossil fuel use by industry have increased from
419 t043.0 Tg (+3%) (Table 8.7), which is dominated by the chemical industry. This includes actual
emissions of CO, from feedstock use of energy carriers of 8.3 and 9.5 Tg, respectively, which appears
to be the main cause of the 1 Tg increase in industrial fossil fuel emissions. As shown in 7Table 8.7
and Table 8.9 the combustion emissions, also of other industrial sectors, remained fairly constant in
this period. In the 1990-2000 period according to national energy statistics between 14 and 19 Tg CO,
is annually stored in oil products (7Table 8.10). Compared to the growth of industrial production in
this period of 17% (in monetary units), the increase of 3% in CO, emissions is relatively low. This
difference can be explained mainly by energy conservation. Between 1989 and 1999, the Netherlands'
industry has attained an improvement of its energy efficiency of about 20%, which is equivalent with
an energy conservation of 142 PJ (EZ, 2000) or about 8.5 Tg CO, emissions or more (depending on
the fuel mix assumed). In addition, we note that the trend in energy consumption in the industry, and
thus in CO, emissions, is influenced by the fraction of fuel used for privately owned cogeneration
facilities (see Section 6.2.3 on allocating CHP to either the industry or the energy sector).

Table 8.7. CO, emissions from fuel use in manufacturing industries and construction (unit: Tg)

Subsector 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
a. Iron and Steel 63 NA NA NA NA 65 53 51 64 65 62
b. Non-Ferrous Metals 02 NA NA NA NA 02 01 01 02 01 0.1
c. Chemicals 239 NA NA NA NA 251 254 23.0 246 245 249
d. Pulp, Paper and Print 1.6 NA NA NA NA 20 21 21 20 16 1.6
e. Food Processing 42 NA NA NA NA 44 44 32 44 47 44
f. Other 59 427 425 399 410 48 50 56 57 59 58

1.A.2 Manufacturing industries 41.9 42.7 425 399 41.0 43.1 422 39.0 432 432 43.0

Including non-energy use of fuels e.g. as chemical feedstock
Including Beverages and Tobacco
Note: NA = Not Available (for 1991-1994 no breakup in sub-sectors has been made in the CREF files).

As mentioned in Section 5.5, in cases where CO, and related fossil fuel consumption were not
reported per fuel type by individual companies or when they did not properly match, fuel
consumption and CO, emissions have been allocated in the CRF Sectoral Background Tables under
'Other fuels'. In Table 8.8, where these data are presented for the total industry sector, it clearly shows
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that the fraction of unspecified fossil-fuel related emissions was about 30% up to 1996, but increased
to about 60% in the years 1996 to 1998. Inspection of the subsectoral data reveals that the high
fractions in recent years relate to the iron and steel industry, of which all CO emissions are not
related to fuel consumption and to the chemical industry, where 3/4 of reported CO emissions was
not or not properly associated with reported fossil fuel consumption. In 1990, these fractions were
only 20% and 30%, respectively.

Table 8.8. CO, emissions by fuel type in the manufacturing industries and construction (unit: Tg)
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Total industrial combustion 419 427 425 399 41.0 43.1 422 390 432 432 43.0
o.w. Liquid fuels 3.0 2.1 3.7 24 25 0.7 2.7
o.w. Solid fuels 5.7 5.2 2.7 2.0 1.4 1.1 1.4
0.w. Gaseous fuels 21.0 159 222 123 135 142 20.5

0.w. Other fuels/Unspecified emissions* 122 427 425 399 410 19.8 13.7 223 259 272 184

Fraction unspecified 29% 46% 32% 57% 60% 63% 43%

Note: To reflect the degree of completeness, only emissions reported in the CRF files have been included here.

The industry in the Netherlands has a relatively large petrochemical industry, which shows up in
actual CO, emissions associated with non-energy use of oil products and natural gas. For information
we show in Tables 8.9 and 8.10 the CO, emitted and stored in feedstock products as included in the
IPCC Reference Approach calculation for CO,. We stress, however, that the amounts actually
included in the sectoral approach, which are to a large extent based on reports by individual
companies, may differ substantially. According to the Reference Approach calculation the feedstock
emissions can vary substantially from year to year.

Table 8.9. Trend in CO, emitted by feedstock use of energy carriers according to the IPCC Reference
Approach* (Gg)
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Liquids 2947 4207 3835 3065 3182 3344 3073 3425 3404 3796 4251

Solids 569 416 417 372 1788 386 433 417 408 NE**  NE**
Gaseous 4803 5144 5102 4866 5172 5510 5283 5667 5390 5345 5287
Total 8319 9767 9353 8303 10142 9240 8789 9510 9203 9141 9538

* Using country-specific carbon storage factors.
** Due to change in definition of feedstock and energetic use of coke and coal in iron and steel production, no
data are available for 1999 and 2000 according to the old definition.

Table 8.10. Trend in CO, storage in feedstocks according to the default IPCC Reference Approach* (Gg)
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Liquid 13145 18036 16790 14265 14536 13916 12563 14242 13857 15801 17769
Solid Fuels 610 544 550 702 558 601 632 576 594 157 224
Gaseous 534 572 567 541 575 612 587 630 599 594 587
Total 14289 19152 17907 15508 15669 15129 13781 15448 15050 16552 18580

* Using country-specific carbon storage factors.

8.1.5. CO, emissions from transport [1A3]

By far the largest contributor to this sector is road transport, which accounted in 1990 for 87% (Table
8.11). Next are off-road vehicles, contributing about 8% in 1990. These off-road vehicles are used in
agriculture and for building and road construction. CO, emissions from total transport have increased
by 21% in the period 1990-2000.

This increase is predominantly caused by an increase in energy consumption by road transport,
of which fuel consumption increased by 24% in this period. In Table 8.12 fuel consumption by road
transport is presented, both for the IPCC approach which is based on fuel deliveries and for the
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national approach which is based on transport statistics in terms of vehicle-km travelled. While the
share of gasoline has remained rather constant over the whole period, there has been a shift from LPG
to diesel fuel, effectively increasing the share of diesel in road transport fuel consumption from 43%
in 1990 to 51% in 2000 (Figure 8.3).

Table 8.11. CO, emissions from transport in 1990 and 2000, by transport mode (Tg)

Transport mode Emissions Sharein Emissions Sharein Increase 2000/1990
1990 1990 2000 2000
(%0) (%0) (Tg) (%)
Road Transportation 254 87% 315 90% 6.1 24%
Other Transportation (off-road) 2.3 8% 2.3 6% 0.0 0%
Internal navigation 0.9 3% 1.0 3% 0.1 14%
Civil aviation 0.5 2% 0.3 1% -0.2 -43%
Railways 0.1 0% 0.1 0% 0.0 26%
Total 29.1 35.1 6.0 21%
fuel mix in road transport 1990 fuel mix in road transport 2000
LPG
%T(SZ mgasoline 5% @ gasoline
m diesel W diesel
OLPG OLPG
gasoline
gasoline 44%
46%

diesel
diesel 51%

43%

Figure 8.3. Shares of gasoline, diesel and LPG in fuel consumption for road transport 1990 and 2000

Another observation that can be made from Table 8.12 is, that there is a difference in fuel
consumption inferred from transport statistics and from supply statistics of deliveries to fuelling
stations of about 5-10%. This difference is not so much caused by gasoline, which shows only
differences up to +8, with an average of 1.6%, but rather by diesel and LPG figures, which differ
annually up to -30%, with an average of about -14 and -19% for diesel and LPG, respectively (Figure
8.4). These differences can be explained to some extent, e.g. by fuel bought at both sides of the
Netherlands' borders but consumed at the other side (Van Amstel et al., 2000a), but not completely.
As illustrated in Figure 8.4, per fuel type the annual differences have more or less the same sign for
the whole period. The discrepancy between total road fuel consumption and fuel deliveries tends to
decrease in the last five years. It can be concluded that by and large, both methods show similar
trends in fuel consumption by fuel type over the last 10 years.
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Table 8.12. Fuel consumption by road transport 1990-2000: fuel deliveries versus fuel consumption based on

road transport statistics

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2000/1990
A. deliveries
gasoline 152.0 1524 1583 167.2 169.8 175.1 177.1 176.5 1782 180.7 176.0 16%
diesel 159.1 163.2 1749 1764 180.4 183.8 192.8 198.4 207.0 219.9 232.6 46%
LPG 41.0 398 39.0 372 353 341 335 333 328 29.1 256 -38%
TOTAL 352.1 3554 3722 380.8 3855 393.0 403.4 408.2 418.0 429.6 434.1 23%
B. consumption
gasoline 149.6 1533 161.5 1664 172.6 1749 1789 1803 179.5 187.0 191.5 28%
diesel 139.9 1454 1522 1493 154.6 160.2 1644 171.2 1863 200.9 218.6 56%
LPG 356 36.1 341 306 309 295 260 266 245 238 229 -36%
TOTAL 3252 334.8 347.8 346.3 358.1 364.6 369.3 378.0 390.3 411.8 433.0 33%
Difference [(B-A)/A] average
gasoline -2% 1% 2% 0% 2% 0% 1% 2% 1% 3% 8% 1.6%
diesel -14% -12% -15% -18% -17% -15% -17% -16% -11% -9% -6% -13.7%
LPG -15% -10% -14% -21% -14% -16% -29% -25% -34% -22% -12% -19.4%
TOTAL -8% 6% -7% -10% -8% -8% 9% -8% -7T% -4% 0% -6.9%
Annual difference in National approach compared to IPCC approach
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Figure 8.4. Annual differences per fuel type between fuel consumption according to the national approach
(based on vehicle-km statistics) and the IPCC approach (based on fuel deliveries to fuelling stations)

8.1.6. CO; emissions from the other sectors [1A4]

This sector comprises the residential sector, commercial/institutional services and agriculture. As can
be observed from the temperature correction data in Table 8.4, in particular these sectors are quite
sensitive to weather conditions since the largest part of the fuel use in these sectors is for space
heating. With temperature correction, the emissions in these sectors changed by —4 (residential), +1
(commercial), and -20% (agriculture) in the 1990-2000 period (Table 8.13).

We note that the energy consumption data for the total category '/44 Other sectors' is much
more accurate than the data for the three subsectors. In particular energy consumption by the
commercial and - to a lesser extent - the agricultural subsectors are less accurate monitored than the
residential sector, of which gas consumption is annually monitored in the 'BAK' survey. This is
reflected in the changes in the 1990-2000 trends of the sectors: in the previous NIR 2001, i.e. before
elimination of the statistical differences, commercial sector emissions increased in 1990-1999 by
about 19% and agricultural emissions remained almost constant in the 1990-1999 period (+2%). So
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trend conclusions for these subcategories should be treated with some caution (see Table 5.5 in
Section 5.1 for details).

Table 8.13. Temperature-corrected CO, emissions from the residential, commercial and agricultural sectors
(Tg)

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Residential sector 228 218 215 212 212 224 228 219 204 215 218
Commercial sector 7.4 10.4 10.3 10.9 10.9 9.7 8.1 8.1 8.4 7.6 7.5
Agriculture 9.8 8.5 93 9.0 9.5 8.6 6.8 8.0 8.2 8.0 7.8
Total 399 40.7 411 41.0 41.7 407 377 379 37.0 372 372

The decrease of 4% in the residential sector seems incompatible with the increase of the number of
inhabitants and households in the Netherlands (Figure 8.5), but can be explained by the increase of
energy conservation by households in the past decade. In particular the increased use of highly
efficient heating appliances and the improvement of the insulation of houses in this period have
attributed to this trend (RIVM, 2001a).

Households and inhabitants in The Netherlands
1990 - 2000
120 —e— Households
L —m— Inhabitants
N _A/
= 110 ¢
S
S 100
M
D
2 90
80 T T T T T T T T T
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Year

Figure 8.5. Development of the number of inhabitants and households in the Netherlands (1990-2000). Source:
RIVM (2001b)

For the commercial/institutional sector the increase between 1990 and 1999 of persons employed
of 31% (RIVM/CBS, 2001b) is significantly higher than the 3% increase of the temperature-corrected
CO, emissions. Large part of this difference is due to energy conservation measures implemented in
the sector.

Temperature-corrected CO, emissions from the agricultural sector decreased by 20% in the
period 1990-2000. This is mainly due to energy conservation measures in the greenhouse horticulture,
which accounts for approximately 85% of the primary energy use of the agricultural sector. Space
heating and artificial lighting are the dominant uses here. This sector has improved its energy
efficiency in the past decade significantly. In the period 1991-1997 the physical production (in m?)
increased by 12%, while the primary use of energy (i.e. including electricity) of the agricultural sector
decreased by almost 6% (Van Harmelen et al., 2000). We should note, however, that included in the
CO, emissions from this sector is fuel consumption for privately owned co-generation facilities,
which may also provide electricity to the public grid.
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8.1.7. CO, emissions related to statistical differences [1AS]

In previous NIR's fuel use related to statistical differences was included as a source of CO, emission
since it has been assumed that the associated fuel use is real but not accounted for in individual end-
use sectors. The statistical difference between supply and demand was usually smaller than 2%. Per
energy carrier, however, the difference varied both in sign and size, as is shown in Table 5.1.
Recently, Statistics Netherlands (CBS) has revised the national energy balances and effectively
eliminated the statistical differences for all years from 1990 onwards, except for 1991-1994 (see
Section 5.1 for more details). Since the energy balances 1991-1994 have not been revised, the CO
related to statistical differences remain in the inventory for these years (Table 8.14).

At present, there are no plans to revise the energy balances for the years 1991-1994 in the same
fashion, since the CO, emissions related to the statistical differences for these years are relatively
small compared to more recent years. Furthermore, revision of the energy balances of these years is
expected to be much more difficult than the revisions made due to a major change in the sector
classification in the Dutch statistics since 1993.

Table 8.14. CO; emissions from statistical differences 1991-1994

Fuel type 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
A. Energy (PJ)

Coal 0 -4 9 -9

Oil 25 15 26 24

Natural gas -14 -20 -20 -8

B. CO, emissions (Tg)

Coal 0.0 -0.4 0.8 -0.8

Oil 1.8 1.1 1.9 1.8

Natural gas -0.8 -1.1 -1.1 -0.4

Total 0.0 1.0 -0.4 1.6 0.5 0.0 0.0 0.0 0.0 0.0

Source: CBS, 1990-1999 (NEH/Energy Monitor).

8.1.8. CO; emissions from industrial processes [2]

CO, emissions from industrial process in the Netherlands occur mainly during the production of
cement clinker, lime use for mineral products and as an emission from flue gas desulphurisation units
in power plants. In Table 8.15 an overview of the trend in CO, emissions from industrial processes is
given. We note that CO, from cement production are estimated using clinker production, not cement
production. The Netherlands imports a large fraction of the cement clinker used for cement
production, so comparison with emission factors based on cement production would give a wrong
picture.

Table 8.15. Emissions of CO, from industrial processes 1990-2000 (Gg)

Source 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Power generation (flue gas desulphurisation) 212 207 155 189 271 296 359 289 291 284 357
Cement clinker production 403 383 356 364 368 339 251 376 376 486 437
Lime use for mineral products 721 741 344 686 682 775 649 711 649 489 544
Other 354 169 415 0 119 32 441 413 3 57 22

Totak 1690 1500 1270 1239 1440 1442 1700 1727 1319 1316 1360
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8.1.9. CO,; emissions from fugitive oil and gas, solvent use and waste
[1B2, 3, 6D]

The CO, emissions from category 1B2 comprise non-combustion emissions from refineries, flaring
and venting emissions from oil and gas production and compressor emissions from gas transport and
distribution networks. The increasing trend is due to a large increase in non-combustion emissions as
reported by refineries, which have by far the largest share in this subcategory. However, this does not
necessarily correspond a large rise in CO, emissions since the separation between combustion and
process emissions as officially reported by refineries varies substantially over time. The minor CO,
emissions from category 3 refer to fireworks, whereas the CO, emissions that are reported under
category 6D comprise combustion emissions from wastewater treatment plants and miscellaneous
non-combustion emissions from other waste handling activities.

8.1.10.CO; sinks from land use change and forestry [SA]

For land use change new data were researched and the preliminary results are still under discussion.
So CO, sinks data are only related to forestry and other woody biomass stocks (table 5A). For the
period 1990-2000 the new data on C stock and changes forestry are based on three elements: forest
stock (in ha), average annual growth by category (in m’/ha/year) and harvest by category (in
m’/ha/year). The amount of fuelwood consumed is implicitly included in these variables, so including
them separately would result in double counting. The total annual increment is about 900 to 1,000 Gg
C, with exception of 1992, when the increment is 877. In that year the carbon uptake increment is
only 3,217 Gg CO, (see Table 8.16). The areas of biomass increase slowly; in the period 1990-2000
by 19 ha. About % of the growth was for the broadleaved forestland area that increased from 151 ha
in 1990 through 156 ha in 1995 to 164 ha in the year 2000. The coniferous forest area increased from
190 ha in 1990 through 195 ha in 1995 to 196 ha in 2000.

On average, trees in the Netherlands are growing older and heavier. Since 1990, a slow reduction
in growth rate (because of maturing forests) has been slightly overcompensated by planting fast-
growing species like poplar and Douglas The average annual growth rate for broadleaved forest
increased from 5.11 t dm/ha in the year 1990 to 5.68 in 2000. Because of fellings, part of the volume
increment of biomass is reduced. In the years 1990-1994 the fellings reduced slightly, but from 1995
onwards yearly about 2200 km® wood is removed. The resulting carbon release clearly shows up in
Table 8.16.

Table 8.16. CO, emissions for changes in forest and other woody biomass stocks

Gg CO, 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Carbon uptake increment* 3302 3340 3217 3516 3569 3402 3574 3522 3600 3410 3593
Carbon release ** -1880 -1812 -1730 -1710 -1640 -2170 -2176 -2342 -2220 -2174 -2180
Net CO removals 1422 1528 1487 1806 1929 1232 1398 1180 1380 1236 1423

* Forest and non-forest trees.
** Biomass consumption from stocks.
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8.1.11.CO; emissions from international bunkers

In Table 8.17 both energy consumption and CO, emissions from international air transport and
international shipping are presented per fuel type. In 2000, bunker emissions of CO, have increased
by about 13.8 Tg or 35% compared to 1990. In particular international aviation has shown a very high
growth of about 126%, whereas international shipping increased by 23%. Because the majority of
bunkers emissions stem from marine bunkers, international shipping and aviation contributed both
about equally to this increase of 13.8 Tg CO,. Due to the much higher growth of international air
traffic its share in international bunkers emissions has doubled from about 11% in 1990 to about 19%
in 2000. Due to elimination of statistical differences (see Section 5.1.1) new data for lubricant
consumption for 1990 and 1995-2000 is added to Table 8.17.

Table 8.17. International bunkers: energy consumption (PJ) and related CO, emissions (Gg) 1990-2000

Source 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Energy consumption
Marine bunkers 463 476 478 495 474 481 488 518 522 539 571
- heavy fuel oil 370 396 398 411 386 377 393 429 429 448 475
- gasoline 89 80 80 84 88 100 90 84 88 86 88
- lubricant 4 NE NE NE NE 4 5 5 5 5 6
Aviation Bunkers 61 68 81 89 92 105 113 122 133 138 138
- jetfuel (kerosine) 61 68 81 89 92 105 113 122 133 138 138
- aviation gasoline IE IE IE IE IE IE IE IE IE IE IE
TOTAL Bunkers 524 544 559 585 566 586 601 639 655 677 707
Emissions
Marine bunkers 35280 36330 36490 37780 36140 36620 37200 39530 39820 41140 43440
- heavy fuel oil 28490 30490 30650 31650 29720 29030 30260 33030 33030 34490 36580
- gasoline 6500 5840 5840 6130 6420 7300 6570 6130 6420 6280 6420
- lubricant 290 290 370 370 370 370 440
Aviation Bunkers 4450 4960 5910 6500 6720 7660 8250 8910 9710 10070 10070
- jetfuel (kerosine) 4450 4960 5910 6500 6720 7660 8250 8910 9710 10070 10070
- aviation gasoline IE IE IE IE IE IE IE IE IE IE IE
Total Bunkers 39730 41290 42400 44280 42860 44280 45450 48440 49530 51210 53510

Source: CBS, 1990-2000 (NEH/Energy Monitor, Table 1.1; revised data).
N.B. Aviation gasoline is included under jetfuel.
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8.2. Emissions of CH;,

Box 8.2. CH, key source identification using to the IPCC Tier 1 and 2 approach (L= Level, T= Trend)

1A  CH4 emissions from mobile combustion: road vehicles Key (T2)

IB  Fugitive CH4 emissions from oil and gas: gas production Key (L1,T)
IB  Fugitive CH4 emissions from oil and gas: gas distribution Key (L2,T)
IB  Fugitive CH4 emissions from oil and gas: other Key (T2)
4A  CH4 emissions from enteric fermetation: cattle Key (L,T)
4B  CH4 emissions from manure management: cattle Key (L2,T2)
4B  CH4 emissions from manure management: swine Key (L2,T2)
6A  CH4 emissions from solid waste disposal sites Key (L,T)
6B  CH4 emissions from waste water handling Key (T)

In Box 8.2 the CH, key sources based on level, trend or both are presented. These sources will be
discussed per IPCC subsector in the next paragraphs. In 2000, total methane emissions have
decreased by 24% compared to the 1990 level. Sectors that contributed most to the decrease were the
waste sector (-29%) and the agricultural sector (-19%) with 1.6 and 1.0 Mton CO,-eq., respectively
(see Table 8.18 and Figure 8.6). Lower quantities of organic carbon deposited into landfills and
higher methane recovery rates from landfills, decreasing numbers of livestock, and also lower fugitive
fuel emissions were major determining factors for this decrease. In the following sections the
emission trends for these sectors are discussed in more detail.

The uncertainty in emission estimates of CH, emissions from most sectors is estimated between
20 and 60%, with an exception for the uncertainty in emissions from animal manure management,
estimated at about 100%. The uncertainty in the overall annual total will be roughly about 25% (with
order of magnitude-factor of 1.5) (see Chapter 7). The Tier 1 trend uncertainty in total CH, emissions
has been calculated at =7% points.

Table 8.18. CH, emissions per IPCC sector 1990-2000 (Gg)
IPCC Sector 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

TOTAL NET NATIONAL EMISSIONS  1292.2 1308.9 1257.1 1226.0 1203.0 1170.0 1173.1 1100.7 1064.6 1037.8 982.8

1. All Energy (combustion and fugitive) 2129 2239 199.1 1925 2023 207.0 2254 1859 1772 1773 164.0

A Fuel combustion total 341 358 360 345 338 367 370 294 307 331 327

1 Energy 33 32 38 34 3.7 4.8 5.7 3.0 43 6.0 5.9

2 Industry 29 3.5 49 32 2.6 5.1 1.8 1.1 1.8 32 32

3 Transport 7.9 7.0 6.8 6.5 6.3 6.2 5.6 5.3 5.1 4.8 4.5

4 a Commercial/ Institutional 0.9 1.1 1.0 0.9 1.4 0.5 1.1 0.5 0.9 0.8 0.8

4 b Residential 16.8 183 168 177 17.0 174 200 172 162 159 16.1

4 ¢ Agriculture/Forestry/Fishing 2.6 2.7 2.7 2.8 2.8 2.5 2.8 24 2.4 22 22

B Fugitive fuel emissions 178.8 188.1 163.1 158.0 1685 1703 1883 156.5 146.6 1443 1312

2 Crude oil and natural gas: 178.8 188.1 163.1 158.0 1685 1703 1883 1565 146.6 1443 1312

process emissions

2. Industrial processes (ISIC) 3.3 3.5 3.7 4.9 5.3 2.6 5.7 2.7 24 2.7 2.8
3. Solvent and other product use 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4. Agriculture 505.3 517.1 505.8 497.8 483.1 477.0 463.6 445.8 434.7 425.0 407.8
A Enteric fermentation 4019 411.6 4012 3927 381.7 3767 3659 3526 3414 3339 3194

B Manure management 103.5 1055 104.6 1051 101.5 1003 97.7 932 933 O9l.1 884

5. Land use change and forestry 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6. Waste 568.7 5624 546.5 528.8 510.0 481.3 4764 464.3 448.3 430.8 406.3

A Solid waste disposal on land
B Waste water handling
7. Other 2.1 2.0 2.0 2.0 23 2.1 2.0 2.0 1.9 1.9 1.9
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CH4:sectoral trends and shares in 1990
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Figure 8.6. CH, emission shares and trends per IPCC sector 1990-2000

8.2.1. CH, from road transport [1A3]

CH, emissions from road transport were calculated using mass fractions of total VOC. The mass
fraction is dependent on fuel type and whether a petrol-fuelled vehicle is equipped with a catalyst or
not. Petrol-fuelled vehicles equipped with a catalyst emit more CH, per unit of VOC than vehicles
without a catalyst. In absolute terms, however, passenger cars with catalysts emit far less CH, than
passenger cars without catalyst.

Total CH,4 emissions by road transport reduced by 45% between 1990 and 2000: petrol vehicles
from 6 to 3.5 Gg, diesel vehicles from 1.0 to 0.4 Gg and LPG vehicles from 0.5 to 0.1 Gg. This
reduction is related to the reduction of total VOC emissions, which was the result of European
emission legislation for new road vehicles: total combustion and fugitive VOC emissions by road
transport decreased by approximately 40% in the 1990-2000 period. This reduction was mainly the
result of the penetration of catalyst-equipped cars into the passenger car fleet. In the period 1990-
2000 the average emission factor for petrol-fuelled road vehicles decreased from 40 to 20 g/GJ, while
the emission factors of LPG-fuelled vehicles decreased from 13 to 6 g/GJ in the same period.

Diesel-fuelled vehicles emit less CH, per unit of total VOC than petrol-fuelled vehicles. In the
same period 2000 their average emission factor decreased from 6 to 2 g/GJ.

8.2.2.CH, from fugitive oil and natural gas emissions [1B2]

The fugitive emissions of CHy are almost completely due to the production, transmission and
distribution of natural gas. The emission trends are summarised in Table 8.19. In the period 1990-
2000 the estimated emission of CH4 decreased from 179 to 131 Gg per year (-27%). This major
reduction of the emissions is not the result of a decrease in activity data: both amounts of gas
distribution and gas transmission increased, while gas production decreased only slightly, although
there was a movement towards more offshore production of gas and less onshore production (7able
8.20). Emission reductions are mainly the result of the implementation of cost-effective measures to
prevent venting of natural gas during production (NOGEPA, 1996, 1999; NAM, 1999a, 1999b).
These measures have been applied in accordance with the Netherlands Emission Directives for the
production of natural gas and oil (NER, 1996). The gas leakage from distribution networks is
assumed to decrease because of the gradual replacement of old cast iron pipes by modern materials.
In Figure 8.7 the trends of the production and transmission of natural gas and related CH4 emissions
are shown (including emissions from oil). The peak emissions in 1996 are due to the relatively cold
winter (see Table 8.4), in which the amount of gas consumption and production was much higher than
in other years.
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Table 8.19. CH, emissions of production, transmission and distribution of oil and gas1990-2000 (Gg)
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Production/Processing 100 101 90 86 102 95 104 87 81 82 70

Transmission 6 7 7 7 6 6 7 5 4 4 3
Distribution 73 81 75 78 69 70 78 65 62 59 58
Total 179 189 172 171 177 170 188 156 146 144 131

Table 8.20. Activity data of production, transmission and distribution 1990-2000 (source: EZ, 2002; Gasunie,
2001 and 2002)
Source Unit 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Oil production mlnm® 399 3.67 321 3001 402 321 265 148 203 189 1.71
Gas production PJ 2292 2608 2628 2659 2482 2478 2839 2590 2529 2280 2144
Gas transmission PJ 2292 2608 2652 2738 2598 2630 2968 2660 2527 2385 2310
Gas distribution PJ 657 759 731 784 717 757 879 762 763 725 715

Production and transmission of natural gas and related CH, emissions
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Figure 8.7. Trends in production, transmission and distribution of natural gas and oil and related CH,
emissions in the period 1990-2000

8.2.3. CH, emissions from enteric fermentation [4A]

The trend in CH4 emissions due to enteric fermentation is summarised in 7able 8.21. The annual
emission by dairy cattle as well as non-dairy cattle is determined on basis of the number of cattle in
that year and emission factors (amount of CH, per animal per year). Since 1990 the number of dairy
and non-dairy cattle in the Netherlands has decreased from 3.6 to 2.8 million animals (-21%) and
from 1.32 to 1.23 million animals (-7%), respectively (Table 8.22). It is obvious that these smaller
numbers of cattle are the main cause of the decrease of the CH, emissions.

In Figure 8.8 the development of the number of cattle and their emission of CH, due to enteric
fermentation is shown. There is a close relation between the trends of the number of cattle and the
emission of CH, due to enteric fermentation. The remainder of the difference in the trend of cattle can
be explained by the shift in shares of the subtypes considered in the emission calculation, each having
a different emission factor (see Table 8.23).
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Table 8.21. CH, emissions due to enteric fermentation 1990-2000 (Gg)

Animal type 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Cattle 365.6 374.8 3623 352.8 3434 3393 3285 3152 307.0 299.0 285.7
Dairy Cattle 290.8 291.0 280.0 271.0 2639 2655 2623 252.1 247.8 241.6 230.5
Non-Dairy Cattle 74.9 83.8 823 81.8 79.6 73.8 66.1 63.0 59.2 574 553
Sheep 13.6 15.1 15.6 15.3 14.1 134 13.0 11.7 11.2 11.2 10.5
Goats 0.5 0.6 0.5 0.5 0.5 0.6 0.8 1.0 1.1 1.2 1.4
Horses 1.3 1.4 1.6 1.7 1.8 1.8 1.9 2.0 2.0 2.1 2.1
Swine 20.9 19.8 212 225 219 21.6 216 228 20.2 20.4 19.7
Poultry 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TOTAL 4019 411.6 401.2 3927 381.7 376.7 3659 352.6 3414 3339 3194
Note: To reflect the degree of completeness, only emissions reported in the CRF files have been included here.

Table 8.22. Number of animals1990-2000 (1000 head) (CBS/RIVM, 2001)

Animal type 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Cattle 4926 5062 4920 4797 4716 4654 4551 4411 4283 4206 4070
Dairy Cattle 3607 3627 3490 3360 3277 3298 3276 3150 3061 2972 2840
Non-Dairy Cattle 1319 1435 1429 1436 1439 1356 1275 1261 1222 1233 1231
Sheep 1702 1882 1952 1916 1766 1674 1627 1465 1394 1401 1308
Goats 61 70 63 57 64 76 102 119 132 153 179
Horses 70 77 86 92 97 100 107 112 114 115 118
Pigs 13915 13217 14160 14964 1456514398 14419 15189 13446 13567 13118

Table 8.23. Subtypes of dairy and non-dairy cattle (1000 head) and resulting trend in implied emission factors

(IEF)

Animal (sub)type = CH, EF D1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Dairy cattle

<1 yr young 49.25 806 820 774 737 735 740 760 698 658 634 600
> 1 yr young female 62.80 880 908 893 836 803 808 805 822 757 714 699
female 102.13 1878 1852 1775 1747 1698 1708 1665 1591 1611 1588 1504
> | yr male 93.22 43 48 48 41 41 42 46 40 36 36 37
IEF Dairy cattle 80.6 802 802 80.6 805 805 80.0 80.0 809 813 81.2
Non-dairy cattle

Veal calves 17.65 602 622 638 656 690 669 678 704 711 753 783
Steers 87.01 598 674 646 624 603 541 451 412 366 328 285
Female > 1 yr 102.13 120 139 146 156 146 146 146 145 145 153 163
IEF Non-dairy cattle 56.8 584 576 560 553 544 519 500 485 46.6 449

Emission factor for CH4 from enteric fermentation in kg CHy/head/year. Source: Van Amstel et al. (1993).

2 Suckling cows.
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Figure 8.8. Number of cattle and emissions of CH, due to enteric fermentation from cattle

8.2.4. CH, emissions from manure management [4B]

The trend in emissions of CH4 due to manure management is summarised in 7able 8.24. In the period
1990-2000 the emission of CH, decreased from 103 to 88 Gg (-15%). As can be seen from Table 8.24
this decrease is mainly due too the decrease of emissions from manure management of swine (6.7
Gg), dairy cattle (5.3 Gg), and non-dairy cattle (2.1 Gg).

Table 8.24. Trend in CH, emissions from manure management 1990-2000 (Gg)

Animal type 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2000/1990
Cattle 43.1 447 437 43.0 421 415 397 385 377 371 358

Dairy Cattle 259 258 248 242 235 23.6 233 223 221 21.7 20.6 -20%
Non-Dairy Cattle 172 189 189 188 18.6 178 165 162 155 154 151 -12%
Sheep 0.8 0.8 0.9 0.9 0.8 08 08 07 07 07 07

Goats 0.2 0.2 0.2 0.1 0.2 02 02 02 03 03 04

Swine 492 493 492 51.0 493 48.6 477 452 456 44.1 425 -14%
Poultry 103 104 10.6 10.2 9.2 94 94 85 91 89 9.0

TOTAL 103.5 105.5 104.6 105.1 101.5 1003 97.7 932 933 91.1 884

The annual CH, emissions are determined on basis of the amount of stable manure per year and
emission factors (amount of CH, per m’ stable manure). The emission factors are different for the
various animal types. As has been described in the previous section, the number of cattle in the
Netherlands has decreased by 17% in the period 1990-2000. This decrease is reflected in the amount
of stable manure and the related emissions of CH..

Table 8.25 also shows that the number of swine has hardly changed between 1990 and 2000.
However for swine the decrease of the CH,; emissions from manure management (-14%) is related to
the decrease of the amount of manure produced per swine. During the last years the amount of
manure per swine has decreased by approximately 9% as a result of changes in agricultural practice in
the Netherlands (Table 8.25 and Figure 8.9).
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Table 8.25. Number of swine and manure from swine 1990-2000 (CBS/RIVM, 2001)
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Number of swine (1,000,000)

Fattening pigs 70 70 71 75 73 71 7.1 74 66 68 6.5
Sows 1.7 17 17 1.8 17 17 1.7 18 18 16 1.5
Total 87 88 89 93 90 88 88 92 84 83 8.0
Manure production by swine (mln kg)

TOTAL 164 164 163 17.0 164 16.1 162 150 152 146 14.1

Y When piglets are included the amount of swine is considerably higher (cf. Table 8.22). Since the manure produced by
piglets is attributed to the sows, piglets are not relevant for the calculation of the amount of manure.

Number of Swine and Amount of Manure
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Figure 8.9. Trend of the number of swine and the amount of manure from swine between 1990 and 2000

8.2.5. CH, emissions from solid waste disposal sites [6A]

The emission trend for landfills is summarised in Table 8.26. In this table also the amount of CH, is
shown that has been recovered (mostly for energy use). In the period 1990-2000 the emissions of CH,
have decreased from 562 to 404 Gg per year (-28%). This decrease is due to the threefold increase of
the amount of CH, recovered from about 5% in 1990 to 18% in 2000 (Table 8.26), but also due to the
decrease of the amount of methane produced in solid waste disposal sites. The main factors that
influence the quantity of CH,; produced are the amount of waste disposed of on land and the
concentration of C (carbon) in that waste.

Table 8.26. Net CH, emissions and CH, recovered from solid waste disposal sites 1990-2000 (Gg)
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000*

CH, emissions (net) 562 556 540 522 505 479 477 464 445 428 404
CH, recovered 27 37 47 58 68 78 73 73 76 76 86
% of gross emissions 5% 6% 8% 10% 12% 14% 13% 14% 15% 15% 18%

* Preliminary data.

Since 1990, the amounts of waste as well as the concentration of C have decreased, and thus the
quantity of CH, produced has decreased too. These decreases are the result of environmental policy in
the Netherlands to minimise the disposal of waste in landfills and to increase recycling and
incineration of waste. Table 8.27 shows the waste disposal situation in the Netherlands for the period
1990-2000. It clearly shows that in particular the amount of waste disposed of in landfills decreased
substantially. With respect to the composition, the decreasing carbon concentration is reflected by
lower percentages of paper and higher percentages of ‘inert’ materials.
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Table 8.27. Waste disposal (excluding discharge into surface water)(Mton) and the composition of the landfilled
waste (kg C/ton)

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000*

Incinerated 3.9 4.1 4 38 44 47 56 67 68 7.1 7.2
Reused/recycled 306 32.6 334 33.1 349 377 394 42 433 435 453
Landfilled 13.9 119 116 112 90 82 6.7 58 55 55 5.1

Composition of landfilled waste** 131 130 129 128 128 128 128 126 124 120 110

* Preliminary data.
** Unit: kg C/ton waste.

8.2.6.CH, emissions from other sources [1A, 2, 6B-D, 7]

The CH, emissions from category 1A mainly stem from the residential sector, partly from gas
consumption for cooking (start-up losses), space heating and water heating, and partly from biofuel
combustion in this sector. Since non-combustion emissions of CH, from the residential and
commercial sectors cannot be reported in the CRF under IPCC category 3, these are reported under
category 7 'Solvents and other product use'. These include tobacco smoking and emissions from
fireworks.

The small CH, emissions from category 2 stem mainly from various non-combustion processes
in the chemical industry (2B). In addition very small CH4 emissions from this category are reported
under 2A, referring to non-combustion emissions from ceramics, glass and mineral building materials
production, and under category 2G, comprising miscellaneous non-combustion emissions from food
processing and manufacture of textile, leather, paper and board, and wood products.

The decrease of emissions from category 6B wastewater treatment plants (WWTP) after 1990 is
caused by the introduction of a new sludge stabilisation system in one of the largest WWTPs in 1990,
of which the operation took a few years to get optimised. This caused much more venting emissions
in the introductory than during normal operation conditions. The interannual changes in the late 90's
are due to varying fractions of methane being flared instead of vented or used for energy purposes.

The very small CH; emissions from category 6D comprise combustion emissions from
wastewater treatment plants and miscellaneous non-combustion emissions from other waste handling
activities.
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8.3. Emissions of N,O

Box 8.3. N,O key source identification using to the IPCC Tier 1 and 2 approach (L= Level, T= Trend)

IA N O emissions from mobile combustion: road vehicles Key (T2)

2 N O emissions from nitric acid production Key (L,T)
4D  Direct N O emissions from agricultural soils Key (L,T)
4D  Indirect N O emissions from nitrogen used in agriculture Key (L, T2)
7 N O emissions from polluted surface water Key (L2)

7 Misc. N O Key (L2)

We recall that the Netherlands does not use the IPCC method for estimating indirect emissions of
N O. Indirect N O emissions are partly estimated for the Netherlands and reported under /PCC
categories 4D, 6B and 7 (Polluted surface water). They do not include secondary emissions due to
atmospheric deposition.

In 2000 total N,O emissions increased by about 3% compared to 1990 (Table 8.28), mainly due
to the increase of the emission from agriculture (10%) and transport (65%) with 2.2 and 0.8 Mton
CO,-eq., respectively (Table 8.28 and Figure 8.10). In road transport, increasing (though due to
recalculation much lower) emissions due to the further penetration of catalyst-equipped petrol cars
were partly compensated by decreasing N,O emissions from diesel vehicles resulting in emissions in
this sector effectively decreasing from 1999. Although in the period 1990-2000 the amount of
nitrogen in manure that has been applied to agricultural soils decreased with approximately 5%, the
emissions of N,O are much higher because the application method has changed considerably. In Box
8.3 the N,O key sources based on level, trend or both are presented. In the next sections the emission
trend for the keys sources agricultural sector and road transport sector is discussed in more detail.

The uncertainty in emission estimates for N,O emissions is related to uncertainty in activity data
and in emission factors for N,O. Compared to sources of CO, and CH,, the uncertainty in emission
factors for identified sources is often fairly large: in the order of 50 to 100%, and for indirect N,O
emissions from agriculture even more. Also, some sources are not well-known or may not have been
identified yet. The uncertainty in the overall annual total of sources included in the inventory is
estimated to be roughly about 50% (with order of magnitude-factor of 1.5) (see Chapter 7). The Tier 1
trend uncertainty in total N,O emissions has been calculated at +12% points.

Table 8.28. N,O emissions per IPCC sector 1990-2000 (Gg)
IPCC Sector 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

TOTAL NET NATIONAL EMISSIONS 533 619 634 635 652 58.6 654 681 575 56.0 548

1. All Energy (combustion and fugitive) 19 21 23 24 26 27 23 22 27 26 26

A Fuel combustion total 1.9 2.1 2.3 2.4 2.2 2.7 2.3 2.2 2.7 2.6 2.6

1 Energy transformation 05 05 05 05 02 05 00 0.1 05 05 04

2 Industry 6r 01 01 01 01 01 02 00 01 01 0.1

3 Transport 12 14 16 1.7 1.8 20 20 20 20 20 20

4 Small combustion 6r 01 01 01 01 01 01 01 01 01 0.1

5 Other 00 00 00 00 00 00 00 00 00 0.0 00

B Fugitive fuel emissions 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0

2. Industrial processes 244 323 304 30.0 31.6 242 31.7 35.0 24.7 232 23.0

3. Solvent and other product use 07 06 06 06 06 06 07 06 05 05 0S5

4. Agriculture 221 22.7 259 262 261 269 264 260 252 252 243
5. Land use change and forestry - - - - - - - - - - -

6. Waste 04 05 05 05 05 05 05 06 05 0.6 0.6

7. Other (polluted surface water) 38 38 38 38 38 38 38 38 38 38 38
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N2O: sectoral trends and shares in 1990
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Figure 8.10. N,O emission shares and trends per IPCC sector 1990-2000

8.3.1. N,O emissions from road transport [1A3]

The N,O emissions from transport have have been recalculated because of new insights in the N,O
emissions of especially diesel engines (see Section 5.1.3). From now on, The Netherlands use
measurement results from TNO (Gense and Vermeulen, 2002) for the N,O emissions from passenger
cars. For other road vehicles and non-road vehicles the IPCC-defaults are used (IPCC, 1997).

Due to the recalculation, emissions in 1990 diminished from 5.6 Tg in the NIR 2001 to 1.2 Tg in
the NIR 2002. In the revised estimates the N,O emissions from road transport increase from 1.2 Tg in
1990 to 2.0 Tg in 1999. Between 1999 and 2000 the N,O emission from transport did not increase any
further. The increasing trend up tot 1999 could be expected from the increase in vehicles kilometres
and from the increasing share of gasoline cars equipped with a catalytic converter, which have a much
higher emission factor than cars without this emission control technology (7able 8.29). The fact that
N,O emissions from transport maintained constant between 1999 and 2000, despite the increase in
vehicle kilometres, can be explained from a mix of developments:

e subsequent generations of catalytic converters (the second was introduced in 1996) appear to

have lower N,O emission factors (Gense and Vermeulen, 2002);

e the share of diesel cars in road passenger transport, which are assumed to have a lower emission
factor than catalyst-equipped gasoline cars, has increased over the last few years.

These trends have been summarised in Table 8.29. Both the decreasing emission factor for catalyst

equipped cars as well as the increasing share of diesel cars with relatively low N,O emission factors

cause the overall emission factor for N,O from road transport to maintain constant between 1999 and

2000. This has been visualised in Figures 8.11 and 8.12.
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Table 8.29. Trend in N,O emission factors for passenger cars 1990-2000 (g/km)
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

A. By fuel type

Gasoline total 0.009 0.011 0.013 0.014 0.015 0.017 0.017 0.016 0.016 0.015 0.014
0.w. gasoline without cat. 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
0.w. gasoline with cat. 0.026 0.025 0.025 0.025 0.025 0.025 0.023 0.021 0.020 0.018 0.017
Share of cars with cat. 22% 32% 41% 47% 53% 59% 64% 69% 73% 76% 79%
Diesel 0.005 0.005 0.005 0.005 0.005 0.005 0.006 0.006 0.007 0.008 0.008
LPG 0.010 0.013 0.015 0.016 0.018 0.020 0.020 0.019 0.019 0.018 0.018

B. Share of fuels in
passenger car km

gasoline 63% 64% 66% 68% 67% 68% 69% 68% 67% 67% 66%
diesel 21% 20% 19% 19% 19% 20% 20% 20% 23% 24% 26%
LPG 16% 16% 15% 14% 13% 13% 11% 11% 10% 9% 8%
C. Average factor 0.009 0.010 0.012 0.013 0.014 0.015 0.015 0.014 0.014 0.014 0.013
N2Oemission factors for gasoline passenger cars N2O enrission factors for gasoline passenger cars
0 with or without catalytic converter per fuel type
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Figure 8.12. Trend in emission factors for N,O from
passenger cars in the Netherlands 1990-1999 by fuel
type (gasoline, diesel, LPG)

Figure 8.11. Trend in emission factors for N,O from
gasoline passenger cars in the Netherlands 1990-
1999 due to increasing shares of cars equipped with a
catalytic converter

8.3.2. N,0 emissions from industrial processes [2B]

The most important industrial non-combustion process in the Netherlands with associated N,O
emissions is nitric acid production. In Table 8.30 an overview is presented of the trend in N,O
emissions from industrial processes in the period 1990-2000. The emissions remained rather constant
in this period, because no measures were taken to control these emissions. The apparent inconsistent
values in 1991-1994 and 1996-1997 are caused by the fact that emissions for these years have not yet
been recalculated.

Table 8.30. N,O emissions from industrial processes 1990-2000 (Gg N>0)

Source 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Nitric acid production 204 283 264 260 276 203 277 31.0 20.1 19.1 19.0
Other chemical industry 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Total 244 323 304 30.0 316 243 31.7 350 241 23.1 23.0
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8.3.3. N,O emissions from agriculture [4B, D]

The Netherlands does not use the IPCC method to estimate indirect N,O emissions; instead
(enhanced) background emissions from foregoing applications of manure and fertilisers on
agricultural soils been calculated and reported under 4.D 'Other' as 'Background emissions from
agricultural soils'. These include emissions due to the cultivation of histosoils and from crop residues
left in the field. These have been calculated using a country-specific method (see Chapter 4 for more
information).

The trend in N,O emissions from agricultural soils is summarised in 7Table 8.31. In the period
1990-2000 the emission of N,O has increased from 21.5 to 23.7 Gg (+10%). This increase is almost
completely due to the increase of the emissions related to the application of animal manure to
agricultural soils. Although in the period 1990-2000 the amount of nitrogen in manure that has been
applied to agricultural soils decreased with approximately 5%, the emissions of N,O are much higher
because the application method has changed considerably. Before 1990 manure was applied by
surface spreading on grasslands as well as agricultural soils. As a result of the policy for reduction of
ammonia emissions, in the past 10 years this practice has changed to incorporation of manure info the
soil (injection and ploughing in). Due to this new incorporation method the local concentration of
nitrogen in the upper layer of the soil is higher, which leads to changes in the microbial environment
and in microbial processes and ultimately to an increase of N,O emissions per amount of manure
applied.

Incidentally, in 1998 the emission was lower than in 1997 due to the rainy weather in the second
half of 1998. Therefore part of the manure could not be applied in 1998 and part of the manure
application was postponed to 1999. Consequently, the emissions in 1999 have been relatively high.

Table 8.31. N;O Emissions from agricultural soils"1990-2000 (Gg N,0)

Source 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Direct Soil Emissions 13.0 134 168 17.0 172 180 174 17.1 16.8 172 164
o.w. Synthetic Fertilisers 69 67 66 66 63 68 65 67 68 65 65
o.w. Animal Wastes Applied to Soils 58 65 100 103 10.7 109 10.7 10.2 9.8 105 9.7
o.w. N-fixing Crops 0.2 02 02 02 02 02 02 02 02 02 02
Animal Production 38 38 37 37 34 34 35 35 31 27 26
Background agricultural soils 47 47 47 47 47 47 47 47 47 47 47
Total category 4D 21.5 22.0 252 254 253 261 25.7 253 24.6 24.6 23.7

* Excluding emissions from animal houses, which are included in IPCC category 4.4 Agriculture in Table 8.27.

8.3.4.N,0 emissions from other sources [1A, 3, 6B-D, 7]

The negligible emissions from category 1A mainly stem from road transport. Emissions from
stationary combustion of fossil fuels and biofuel are mainly due to coal combustion for public power
generation. The N,O emissions from category 3 refer to the use of nitrous oxide as anesthesia and as
propellant in spray cans and to emissions from fireworks, whereas the negligible N,O emissions
reported under category 6D comprise combustion emissions from wastewater treatment plants and
other waste handling activities. N,O emissions from human sewage are reported partly under
category 6B 'Wastewater handling' and partly under category 7 as 'Polluted surface water'. The latter
includes indirect N,O emissions from leaching and run-off of nitrogen from agricultural and
industrial sources, of which three-quarter stems from agricultural sources.
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8.4. Emissions of fluorinated halocarbons

Box 8.4. F-gas key sources (L= Level, T= Trend)

2 HFC-23 emissions from HCFC-22 manufacture (by-product) Key (L,T)
2 PFC emissions from aluminium production (by-product) Key (L1,T)
2 HFC emissions from substitutes for CFCs Key (T2)

In Box 8.4 the F-gas key sources based on level, trend or both are presented. In the next sections we
will discuss the trends in emissions from production processes and the use of F-gases in more detail.

In Table 8.32 an overview of the trend in F-gas emissions during 1990-2000 is given. It shows that
the F-gas emissions have decreased in 2000 by 30% compared to 1995 (50% compared to 1998). The
uncertainty in actual emission estimates of HFC, PFC and SFj is related to the uncertainty in activity
data, emission factors, and other factors such as duration of storage and leakage rates. Activity data
are often rather precise; the largest uncertainties are found in the other data.

Table 8.32. Actual emissions of HFCs, PFCs and SF¢ 1990-2000 (Gg COj-eq.)

Compound group 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
HFC total 4432 4820 4540 5066 6338 5979 7210 8215 9213 4833 3917
PFC total 2432 2437 2099 2118 1890 1867 2042 2154 1728 1444 1526
SF total 187 100 106 110 148 361 365 386 369 336 327
Total HFC/PFC/SF, 7050 7358 6745 7294 8377 8207 9617 1075511310 6614 5770

8.4.1.F-gas emissions from production processes (by-products) [2C, E]
Production processes where F-gas by-product emissions occur in the Netherlands are HCFC-22
production (HFC-23) and primary aluminium industry (PFCs). In Table 8.33 an overview of the trend
in F-gas emissions from production processes during the period 1990-2000 is given. In the period
1995-2000 the emission of HFC-23 from the manufacture of HCFC-22 decreased with 58%, because
a thermal afterburner was installed.

PFC emissions from the primary aluminium production have been updated for 1998 and
1999(1998 and 1999 data were preliminary in the previous submission). The PFC emissions from
aluminium production decreased by about 30% during the period 1995-2000. Switching from side
feeding to point feeding at one of the producing companies is the main cause.

Interannual changes of about 10% as can be observed. However, these changes relate to
variations in annual production levels, that may occur in practice.

Table 8.33. Actual HFC and PFC emissions per compound from production processes 1990-2000 (Gg CO,-eq.)

Compound IPCC 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
HFC-23 2E 4432 4820 4540 5066 6271 5759 6709 6709 7791 3440 2421
HFC total 4432 4820 4540 5066 6271 5759 6709 6709 7791 3440 2421
CF, (PFC-14) 2C 1957 1957 1677 1690 1482 1450 1606 1697 1269 1000 1043
C F¢ (PFC-116) 2C 442 442 377 377 350 350 359 368 356 326 348
PFC total 2398 2398 2054 2067 1832 1799 1964 2065 1625 1326 1390
Total HFC/PFC 6830 7219 6594 7133 8103 7558 8673 8773 9415 4766 3811

Note: 2E refers to HCFC-22 manufacture; 2C refers to primary aluminium production.
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8.4.2. Consumption of HFCs, PFCs and SF¢ [2F]

Trends in actual emissions from 1990 onwards are presented in Table 8.34, whereas potential
emissions (or so-called apparent consumption) are shown in Table 8.35. Actual emissions of HFCs
for 1994 onwards have been recalculated due to new information on the shares of various
applications. It shows that HFC emissions are a factor of 7 higher in 2000 than in 1995, largely
because of an increase in HFC consumption as a substitute for (H)CFC use, in particular of HFC-
134a (see Figure 8.13). The sometimes large interannual variation of consumption and emissions of
some sources can be explained by the variation in production/handling levels of specific industries.
From 1995 onwards a missing source - production of sound-insulating double glazed windows - has
been added tot the actual emissions of SFe. In addition, the SF4 emission of 1990 has been updated. In
the period 1995-2000 the actual emission of SF4 kept stable.

Table 8.34. Actual emissions per compound from the use of HFCs, PFCs and SFs 1990-2000 (Gg CO;-eq.)
Compound 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

HFC-134a 0 0 0 0 65 198 441 801 817 875 829
HFC-143a 0 0 0 0 0 8 27 49 137 153 315
HFC-125 0 0 0 0 0 11 25 43 102 140 186
HFC-152a 0 0 0 0 3 0 0 0 0 0 3
HFC-32 0 0 0 0 0 2 0 2 1 0 0
Other HFCs 0 0 0 0 0 2 9 611 366 225 162
HFC TOTAL 0 0 0 0 67 220 502 1506 1422 1393 1496
PFC-use 34 39 44 51 59 68 78 8 103 118 136
SF6-use 187 100 106 110 148 361 365 38 369 336 327
TOTAL 221 139 151 161 274 649 944 1981 1894 1848 1959
HFC/PFC/SF

Table 8.35. Potential emissions per compound from the use of HFCs, PFCs and SF; 1990-2000 (Gg CO,-eq.)
Compound 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

HFC-134a 0 0 0 0 356 590 1187 1398 1365 1366 1391
HFC-143a 0 0 0 0 0 129 315 350 456 642 790
HFC-125 0 0 0 0 0 140 286 274 333 543 728
HFC (unspecified) 0 0 0 0 8 69 168 138 147 57 33
HFC TOTAL 0 0 0 0 364 928 1956 2160 2301 2609 2942
PFC use C C C C C C C C C C C
SF¢ use C C C C C C C C C C C
TOTAL HFC/PFC/SF, 0 0 0 0 364 928 1956 2160 2301 2609 2942

Note: C = Confidential Business Information.



RIVM report 773201 006 page 93 of 150

Fluorinated halocarbons: trends 95-00 and shares in 1995 per gas
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Figure 8.13. Shares and trends in actual emissions of fluorinated gases 1995-2000
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9. Emission trends of precursor gases and SO,

Trends in total emissions of CO, NO,, NMVOC, and SO, are presented in Table 9.1 and in Figure 9.1
to 8.5. In Table 9.1 and Figure 9.1 it clearly shows that the CO and NMVOC emissions are in 2000
reduced by about 40-45% compared to 1990, for SO, even 55%, but for NO,, the 2000 emissions are
about 30% lower than the 1990 level. We recall that in contrast with the direct greenhouse gases,
emissions of precursors from road transport have not been corrected for fuel sales according to the
national energy statistics but are directly related to transport statistics on vehicle-km, which differ to
some extent from the IPCC approach (see Chapter 4).

Except for NMVOC, most of the emissions stem from fuel combustion, of which the uncertainty
in the emission factor for NO,, CO and NMVOC is often estimated to be in the range of 10-50%. For
emission factors for SO, from fuel combustion (basically the sulphur content of the fuels) the
uncertainty is estimated in the range of 10-25%. The uncertainty in the activity data is small
compared to the accuracy of the emission factors. Therefore, the uncertainty in the overall total of
sources included in the inventory is estimated to be of the order of 25% for CO, 10% for NO, and
SO, and about 25% for NMVOC. (RIVM, 2001a).

Table 9.1. Trend in emissions of precursors990-2000

Indirect greenhouse gases and SO, 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Emissions in kton

Total NO, 573.8 5514 539.0 5189 4932 483.5 4744 446.1 428.5 421.7 421.0
Total CO 1164.5 1022.5 966.3 948.6 905.1 894.0 865.0 777.8 739.4 711.8 701.0
Total NMVOC 503.7 460.6 436.2 403.2 387.7 369.6 348.7 3169 301.5 289.9 280.7
Total SO, 2024 163.5 1572 1504 136.5 1414 1335 116.5 108.0 1029 91.2
Index (1990-2000)

Index Total NO, 100.0 96.1 939 904 86.0 843 827 777 747 T35 T34
Index Total CO 100.0 87.8 83.0 815 777 768 743 668 635 61.1 602
Index Total NMVOC 100.0 914 86.6 80.0 770 734 692 629 599 576 557
Index Total SO, 100.0 80.8 777 743 675 699 660 575 534 509 451

Emissions of precursor gases in Gg and indexed 1990-2000
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Figure 9.1. Trends in total emissions of NO,, CO, NMVOC and SO, 1990-2000
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ANNEX 1: Additional information to be considered as part

of the NIR submission

The following reports should be considered as part of this NIR submission:

A)

methodological description

B)

Spakman, J., Van Loon, M.M.J., Van der Auweraert, R.J.K., Gielen, D.J., Olivier, J.G.J. and E.A.
Zonneveld, 1997: Method for calculation of greenhouse gas emissions. VROM-HIMH, The Hague.
Report Emission Registration no. 37, July 1997. Translation in English in prep.

TNO, 2002: Meta information on PER 2001 dataset [in Dutch]. TNO, Apeldoorn, in prep.

documentation of uncertainties used in IPCC Tier 1 uncertainty assessments and Tier 2 key

8))

source identification

Olivier, J.G.J., 2002: Estimate of annual and trend uncertainty for Dutch sources of greenhouse gas
emissions using the IPCC Tier 1 approach. RIVM, Bilthoven, in prep.

detailed methodology and uncertainty discussion papers

D)

Van Amstel, A.R., J.G.J. Olivier and P.G. Ruyssenaars (eds.), 2000a: Monitoring of Greenhouse Gases
in the Netherlands: Uncertainty and Priorities for Improvement. Proceedings of a National Workshop
held in Bilthoven, The Netherlands, 1 September 1999. WIMEK report/RIVM report no. 773201 003.
Bilthoven, May 2000.

Van Amstel, A.R., Swart, R.J., Krol, M.S., Beck, J.P., Bouwman, A.F. and K.W. van der Hoek, 1993:
Methane the other greenhouse gas; research and policy in the Netherlands. RIVM, Bilthoven. Report
no. 481507 001. April, 1993.

Kroeze, C., 1994: Nitrous oxide (N,O). Emission inventory and options for control in the Netherlands.
RIVM, Bilthoven. Report no. 773001 004.

Matthijsen, A.J.C.M. and C. Kroeze, 1996: Emissions of HFCs, PFCs, FICs and SFs in the
Netherlands in 1990, 1994, 2000, 2005, 2010 and 2020 (in Dutch). RIVM, Bilthoven. Report no.
773001 008.

Daamen, W.P., 2002: Forest biomass stocks (IPCC). Part 1: Calculation method Netherlands'
National Inventory Reports/National Communications, Part 2: Analysis of the consequences of
application of IPCC Guidelines for reporting and recommendation for calculation method
Netherlands’ National Inventory reports/National Communications for 1990-2000 (in Dutch). Forest
Data Foundation (St. Bosdata), Wageningen. In prep.

documentation of present Quality Assurance and Quality Control for national greenhouse gas

inventory compilation and reporting

DHV, 2002: Quality Assurance and Quality Control for the Dutch National Inventory Report; report
on phase 1, January 2002, report no. ML-BB-20010367. DHV, Amersfoort.

Wg EAJR CCDM, 2001: Project Plan Annual Emission and Waste Report 2001 [in Dutch]. Ministry
of VROM/HIMH, The Hague, November.
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ANNEX 2: Detailed Methodological description of the
LUCEF category 5A

For category 5A (Changes in forest and other woody biomass stocks) an improved and completed forestry
dataset for the whole period 1990-2000 has been compiled and included in the NIR. The method and data
sources used to estimate CO removals as described in Spakman et al. (1997) have been refined and also
completed for years not calculated sofar (i.e. all years except 1990, 1994 and 1995). In this Annex the
description of both methodology and data sources is provided, based on a more detailed assessment by
Daamen (2002). In addition, we provide some information on LUCF studies that are still in progress.
Details on how the new data differ from the previous NIR 2000 are provided in Section 5.1.2.

The Netherlands' forests reported in the CRF under the header 'Temperate, other' split into coniferous
and broadleaf forest are the sum of exploited, non-exploited and other forests. In the CRF the group Non-
forest trees has been specified for trees in line, solitaires, urban parks, fruit trees (orchards) and nurseries.
In the Netherlands trees are, on the average, getting older and heavier: the maturing of forests. Also, the
total forest area is increasing because of forest expansion. Besides this growth, there are fellings that
reduce woody livestock. The overall balance of these processes leads to a sink of carbon dioxide, which
varies between 1.2 and 1.9 Tg CO, per year in the period 1990-2000. In the Netherlands, the carbon sink in
biomass (IPCC category 5A) refers to the net growth of forests and other trees defined as volume
increment minus volume of fellings. This is based on three key parameters: forest area (in ha), average
annual growth by category (in m’/ha/year) and harvest by category (in m*/ha/year). No correction is made
for the amount of fuelwood harvested, since this amount is implicitly included in these three variables.

For forest area (in ha) in the Netherlands the FAO definition of TFBRA2000 is used (ECE/FAO,
1997), with the following deviations (printed in italics):

e land with tree crown cover of more than 20% (instead of FAO definition of 10%) and width of more
than 30 methods instead of 20 m;

e including young natural stands and plantations which have yet to reach a crown density of 20%
(instead of FAO definition of 10%) are included under forest;

e forest roads, cleared tracts, firebreaks and other small areas within forest are included, however with a
maximum width of 6 m;

e windbreaks and shelterbelds of trees are included, however only with a width of more than 30 methods

o for determining the wood volume of the forest stock the Netherlands uses a threshold of 5 cm diameter
minimum (instead of no threshold); however, this has how negligible effect on the total volume
(Daamen, 2002).

We note that this is the definition of what should be reported under the UN Framework Convention on
Climate Change. The definition of emissions/sinks to be included in the national total under the Kyoto
Protocol is quite different and is not defined here, nor reported in the NIR.

New consistent dataset for 1990-2000

A. Activity data and volume per hectare

For forest biomass stock an improved dataset was compiled and completed for all years 1990-2000 by
Daamen (2002), in which definitions, data sources and assumptions have been documented that are used to
estimate the CO, removal in source/sink category 5A. For the period 1990-2000 the data on carbon stock
and carbon changes are based on:

o forest area (in ha);
e non-forest trees (in ha);
e average annual growth by category (in m*/ha/year);

e harvest (fellings) by category (in m’/ha/year).
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The 1990-2000 data on forest area are taken from the following data sources:

e CBS (1985) for the total forest area in 1980;

e Dirksen et al. (2001) for the total forest area in 2000;

e in conjunction with the previous estimates for 1980 and 2000, the following sources were used to
estimate the total forest area in 1990: CBS (1985, 1989) for forest area in 1980-1984, Daamen (1998)
for forest area in 1997, and Edelenbosch (1996) for forest expansion in the period 1990-1995;

e for the years 1991-1999 a linear interpolation of the 1990 and 2000 estimates was used.

The first results of the 'Monitoring Network Functions' estimate the total forest area in 2000 at 360 kha, an

increase of about 6% compared to the 341 kha estimated for 1990.
The estimates for the other forested area are taken from the following data sources:

e Schoonderwoerd (1991) for trees in line plantations with a maximum width of 30 m, with CBS (1985)
for stem volume data;

o CBS (1985) for solitary trees;

e LEI/CBS agricultural statistics on orchards and nurseries (LEI/CBS, 2000);

e CBS (1985) for other non-forest areas, e.g. urban parks, defined as areas < 0.5 ha and/or width less
than 30 m.

The area for all these categories has been assumed to be constant, except for orchards and nurseries for

which annual area statistics are available. Also the stem volume is assumed to be constant for all six

subcategories.

The 1990-2000 data on stem volume, used to determine the annual volume increment from growth, and on
fellings are taken from the following data sources:

1. annual HOSP reports for about 280 kha forest land (high forest) with data on stem volume/growth and
fellings/harvest from the HOSP project; a compilation is provided in Schoonderwoerd and Daamen
(2000) and Stolp (1995);

2. HOSP reports on additional forest land (coppice, new forests planted 1984-1990, amenity plantations
etc.) for about 29 kha with data on stem volume/growth from 1992 onwards and fellings/harvest from
1997 onwards ("HOSP-2") provided in Daamen (1998) (TBFRA 2000);

3. remaining forest area (land covered with forest with other form of land-use, e.g. recreation, zoo, build
up areas) according to the 4" forest statistics and not covered by the previous two inventories
(Daamen, 1998).

For the latter category no changes in stem volume and negligible fellings/harvest are assumed. In Table
A.2.1 the area of the distinguished subcategories have been summarised. More details can be found in
Daamen (2002).

Table A.2.1. Forest and non-forest tree area in the Netherlands 1990-2000 (kha)

Forest/tree type 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Forest land

coniferous 190.4 192.0 192.5 193.0 193.8 194.7 1953 1949 195.1 1953 1964
broadleaved 151.0 150.9 152.3 153.7 154.8 155.8 157.1 159.4 161.1 162.8 163.6
Total forest land 341.4 3429 344.8 346.7 348.6 350.5 352.4 354.3 356.2 358.1 360.0

Non-Forest Trees
forests<0.5 ha, coniferous 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
forests<0.5 ha broadleaved 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

line plantations 66.0 66.0 66.0 660 660 660 660 660 660 66.0 66.0
solitaires 20 20 20 20 20 20 20 20 2.0 20 2.0
orchards 239 238 236 234 233 231 228 22,6 223 22.0 21.8
nurseries 5.1 5.2 54 5.5 5.6 5.7 6.0 6.2 6.5 6.7 7.0
Total Non-Forest Trees 107.0 107.0 107.0 106.9 106.9 106.8 106.8 106.8 106.8 106.7 106.7
Total trees 448.4 4499 451.8 453.6 455.5 457.3 459.2 461.1 463.0 464.8 466.7

Source: Daamen (2002)
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B. Conversion factors

All conversion factors have been checked for replacing IPCC default values by country-specific values. It
was decided to use for all variables IPCC default values, except for the conversion ratio from volume (in
m’) to dry matter (tonne dm), for which the Netherlands uses more detailed figures: 0.5 and 0.6 t dm/m’ for
coniferous and broadleaf forest, respectively. Table A.2.2 summarises all conversion factors used in the
calculation for source/sink category SA. Again more details can be found in Daamen (2002).

Table A.2.2 Conversion factors used to estimate the Netherlands' CO, source/removal IPCC category 5A.

Factor Value/unit

Volume addition for branches, tree top and roots (D)  20% of stem volume including bark
Mass density coniferous tree (E ) 500 kg dm/m’

Mass density broadleaf tree (E ) 600 kg dm/m’

Carbon content (E ) 0.5 kg C/kg dm

Source: Spakman et al. (1997); Daamen (2002)

The net annual CO emissions/removals can now be calculated using the formula:

CO; removal in year ¢ (kg/year) = [ A¢ * (Bi- Co) + (Fi - Fr.1) 1 * (1+D/100) * E; * E; * 44/12

where:

A = Forest Area with growth and fellings [kha]

B = Volume increment [m*/ha/yr], about 8 m*/ha/yr

C = Fellings [m’/ha/yr], about 6 and 3-4 m*/ha/yr for coniferous and broadleaf forests, respectively
D = Volume addition for branches, tree top and roots [%]

E, = Mass density [kg dry matter/m’]

E, = Carbon content [kg carbon/kg dry matter]

F = Change in stock of non-growing categories due to changes in area between year ¢ and year #-/
44/12 = Conversion factor from C to CO,

The first factor A (forest area with growth and fellings) refers to forests monitored in the HOSP project
and the HOSP-2 forest. The remaining forest area according to the 4™ forest statistics and the non-forest
trees are summarised in factor F. Table A.2.3 summarises the annual growth and fellings used in the
calculations.

From 2001 onwards the data source for annual growth and fellings will be based from a new source: a new
monitoring network, in Dutch called 'Meetnet Functievervulling'. This sampling network will provide new
data on forest area, standing volume and annual volume increment, subdivided into tree species. New data
on harvest will not be available before the completion of the second four years sampling cycle (at the
earliest in 2008).
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Table A.2.3 Annual growth increment and annual fellings in Netherlands' forests 1990-2000 (source: Daamen,
2002).

Annual growth increment
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Total growth [m*/ha] 7.8 7.6 7.5 7.5 7.6 7.8 7.8 7.9 7.9 7.9 7.8
- coniferous 8.4 8.0 7.8 7.7 7.7 7.9 7.8 7.9 7.9 7.8 7.8
- broadleaf 7.0 7.1 7.1 73 7.5 7.7 7.8 7.9 7.9 7.9 7.9
Growth [1000 m*/yr]

HOSP 2303 2244 2198 2211 2209 2258 2245 2237 2246 2227 2230
- coniferous 1453 1397 1356 1343 1326 1354 1332 1336 1331 1310 1310
- broadleaf 850 847 842 868 883 904 913 901 915 917 920
HOSP 2 120 125 128 137 140 146 147 188 187 185 183
- coniferous 13 13 13 13 13 13 13 17 17 17 17
- broadleaf 107 112 115 124 127 133 134 171 170 168 166

Annual fellings
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Fellings [m® ha/yr] 4.8 4.6 4.3 4.2 4.0 53 53 5.6 53 5.2 5.2
- coniferous 6.2 5.7 5.3 53 4.7 6.0 6.1 6.8 6.5 6.4 6.3
- broadleaf 3.0 3.0 3.0 2.9 3.1 4.3 4.1 4.2 3.9 3.7 3.7
Fellings [1000 m*/yr]

HOSP 1452 1384 1303 1277 1197 1568 1570 1682 1591 1547 1550
- coniferous 1078 1005 929 919 823 1039 1060 1154 1110 1080 1080
- broadleaf 374 379 374 358 374 529 509 528 481 467 470
HOSP 2 * 30 33 36 42 45 48 50 51 48 48 48
- coniferous 1 1 1 2 2 3 3 4 2 2 2
- broadleaf 29 32 35 40 43 45 47 47 46 46 46

* Harvest +10%. Harvest is known for this category. The conversion from harvest to fellings (+10%) is based on the
ration for HOSP forest.

LUCEF studies in progress

For LUCF subcategories 5B-5E also new datasets are being compiled, of which some information is
presented below. However, the results are still under discussion.

Literature has been reviewed for quantitative data on carbon stocks and CO, emissions form
agricultural soils, forest soils and other nature soils in the Netherlands (Kuikman et al., 2002). To estimate
and improve the calculation of the CO, emissions from soils due to change of carbon stocks, the use of a
computer model was recommended, that parameterises five arable crops, together comprising 84% of the
area use for arable farming, and grass). For agricultural soils the data in the study are based on the main
crops in the Netherlands, i.e. grassland and cropland with maize, potato, beets and grains. A special item
was the organic soils in low areas that have been drained. Three databases and approaches are options to
assess soil carbon stocks:

e based on the topographic soil map coupled with the soils information system;
e based on the Netherlands' soil monitoring program;
e based on the monitoring soils in forest and nature ecosystem.

In 2002 the results will be evaluated and a decision made to what extent data can be included in future
editions of the Netherlands' greenhouse gas inventory.
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ANNEX 3: National Energy Balances: Changes in energy
data for IPCC Reference Approach 1990-2000

Table A.2.1. Effect of elimination of statistical differences on production, import, export, and bunker statistics 1990
and 1995-1998.

PRODUCTION
1990 [ 1995 | 199% | 1997 [ 1998 [
2001] 2002 | Dit | 2001] 2002 [Di£ | 2000] 2002 |Die| 2001] 2002 [Die| 2001 2002 |Dic
FUEL TYPES PJ PJ PJ PJ PJ
Tigpnd Friury | Crude Oil 151 15t o 18] 18] 2] o9 95| -4 @2| s8] 4] 78 EE
Natural Gas Liquids 200 = o 33 B 3 0 38 38 o] 42 R
Secondary | Gasoline 3) D [ 0 i o © 0 o o D o o 0 o o
Fuels Jet Kerosene 0 0 0 0 0 0 0 0 0 0 1] 0 ] 0 0
Other Kerosene 4) 0 0 0 0 o o 0 o o 0 o o 0 o o
Gas |/ Diesel Oil 0 0 i 0 o o 0 o o 0 o o 0 o] o0
Residual Fuel Oil 0 0 0 0 o o ] i o 0 o o 0 o o
LPG 0 i 0 0 o o 0 i o 0 o o 0 i o
Naphtha D 0 0 0 i o D o o D e 0 i o
Lubricands 0 0 0 0 o o 0 ol o 0 o o 0 o 0
Other 0il 5) 0 0 0 0 I 0 ol o 0 e 0 o 0
Solid Primary | Other Bit. Coal6) 0 [ 0 i o o 0 o o 0 o o 0 0 o
Secondary  |BKB & Paient FuelT) 0 0 0 0 o o 0 o o 0 o o 0 o o
Fiels Colee OveniGas Coke 0 0 i 0 o o 0 o o 0 o o 0 o o
[aseous Fossil Natural Gas (Dry) 7786] 2301 15[ 7537] 2537 0| 7ée8| ze91| 23 2541 2550 18| ZaM6| zad0| 24
Total 2457 2472 15 2688 28BE -2 3005 3025 19 2671 2BBS 14 2634 2555 21
IMPORT
1990 1995 1095 1007 1998
2001] 2002 | Py | 2001] 2002 | P3| 2o001] 2002 [ P3| 2001] 2002 [ P3| 2001] 2002 | PJ
FUEL TYPES PJ PJ PJ PJ PJ
Liepuid Frimary | Crude Oil 1038| 3493 1555] 3952 3os2| o] 4297| a4xov| o] 4951] a4wst| o] 4359 49| 0
Natural Gas Liquids 150 et 22| s 2w | 247 4| o] 228 2| o 233 = 0
Secondary | Gasoline 3) B3] 124 125 o7 o7 o] &7 g7l o] 28] 10| s2| 151 151 ©
Fusls Jet Kerosene 1 25 14 2 12 1] 15 13 0 22 28 @8 22 221 0
Other Kerosene 4) 5 8 1 12 2 o @ | ol 2 | o 2@ 2 0
Gas | Diesel 0il o6z o] me| 2i7| 27| o[ 379 s o] a38s| 35| 0| 3es| e[ O
Residual Fuel Oil 129 3se| 227| 319 3| o a@oa[ 203 o 328 @s| o 28] =8| o
LPG 105 112 7| 7o0] 10| of o4 o4 0| fo7| 107 o] o7 CE
Naphtha 129] 225 es| 195] 195] o] 192{ 12| o] 245 s o] 182] 133 1
Lubricanis 11 16 5| 17 17 o] 17 7 o] 21 A o] 2 2 1
Oiher 0il5) o74| 0| e[ 30m| 27| 29| a0l 20| o[ 297 207 of a@@a| 3m[ 0
Salid Primary | Other Bit. Coal6) 475 475 o| 470 am| o] 488 455 o] &35] s3s| o &7 snu| o
Secondary  |BKB & Paient Fuel T) 3 ! 8 2| % 8 2] s 14 IR 3| -1
Fuels Coke OveniGas Coke 10 10 ol 19 15 0 8 B EE ul o 12 T
(aseous Fossil Natural Gas (Dry) 85 85 o] 116] us| of 171 am[ of 21 217 o] 216] z16] 0
Total 3668 5935 2267 6085 6049 36 6464 6458 6 6708 6784 76 6891 6880 11
EXPORT
1990 19905 1095 1997 1998
2001] 2002 | Dit | 2001] 2002 [Dif | zo01] 2002 [Dit| 2001] 2002 [Dit| 2001 2002 |Dif
FUEL TYPES PJ PJ PJ PJ PJ
Liuid Prmary | Crude Oil 54| 1e0z| 1ss4] 1p7o| 1s70) o t1asz| 1se2| o g1asz| ise1| -1 +1@oa| 1sm8| o
Natural Gas Liquids 2| 2 6 10 1 o 6 e 2 2] D 3 3l 0
Secondary | Gasoline 3) og5|  st3| ma| am4| e | sS4z 3| 8| 341 zas| 4] 3sa| =w 1
Fuels Jet Kerosene 17a| 159 | ea| e o es[ 1e5] o 48[ tae| o 149 1| @
Oiher Kerosene 4) 17 5] 2 7 | o 12 12 o 12 2 o 12 12 o
Gas | Diesel 0il g1a] 70|  s2[ 7og| sie| 18[ &5e|  sie| 20] oom| 93 27| Aop| il 1o
Residual Fuel Oil 397| 3=4| 1| 3es| a7 1| 3ma| s 2| S7e| 31| | a@gm| s o
LPG 41 I 54 0] 90 oo of @9 89| o 72 I
Naphtha 138 237 e8| 23| 2| o 245 245 o 299 28] o D] 260 0
Lubricants 28] 31 3l 33 3| 2| 38 3t 7 33 33 o 33 B0
Oiher 01l 5) =47 =z 3] 3sa| 3w o[ 55| 3% 0| Fem| 3ee| o] 4p0] 400 0
Salid Prvary | Other Bit. Coal6) 67 7 6| 7O 20 10| B4 g7l B[ 93] 1| 17| 20| 2] 1
Secondary  |BKB & Patent Fuel T) 4 4 0 2 2 o 1 1 0 2 i 2 2
Fuels Coke OveniGas Coke 24 24 o 31 2 2] % 23| 3| 77 2 1 30 32
(aseous Fassil Natural Gas (Dry) 1081 1081 o] 1,220] 1220] 0] 1464] 1454] o] 1274] 1274[ o] 1166] 1166] 0
Total 3269 5238 1969 5403 5425 22 5915 5941 26 5850 5896 46 5878 5912 34
BUNKERS
1990 [ 1995 | 1996 | 1997 [ 1998 [
2001] 2002 | Dit | 2001] 2002 [Di£ | 2001] 2002 [Die| 2001] 2002 [Die| 2001] 2002 |Dit
FUEL TYPES PJ PJ PJ PJ PJ
Ll Serondary | Gasoline 3) 0 i i 0 o] o 0 ol o 0 o o 0 ol o
Fuels Jet Kerosene 41 g2 21| 05| twos| o| 113] 13| o 1z3| 1@ ] 130] 1| 3
Other Kerosene 4) 0 0 0 0 o o 0 ol o 0 o o 0 o 0
Gas | Diesel 0il 27 =] e @A o] 2] 5o oo of B4 84 o] @8 I
Residual Fuel Oil 1200 s 2s0] 377 @] o] 393 s3] o] 499] 48| o] 439] a4 1
LPG 0 0 0 0 o o 0 o o 0 o o 0 o o
Lubricants i 4 3 4 a4 0 5 e 5 HlE 5 5|0
Oiher 0il5) 0 i 0 0 o o 0 ol o 0 ol o 0 ol o
Total 189 525 336 584 586 2 601 601 D 641 640 1 652 655 3
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Table A.2.2. Effect of elimination of statistical differences and improvement in chemical industry on feedstock use of
energy carriers 1990 and 1995-1998.

Fr. Stared 1900 | 1905 | 1996 | 1997 1998 |

2001] 2002 | Dit | 2001] 2002 [Die| zo01] 2002 [Die| zo01] 200z | mr| Zooa] zeoz [Die
FUEL TYPES PJ PJ PJ PJ PJ
Naphiha (2) 022 5] o[ o 27 =®[ 2 18 12 0] 15 5] 0] 14 14 0
Coal Oils and Tars (from Coling Coal) 100 5 6 0 7 G 1 e 7 1 g8 HE e 6 2
Gas/Diesel 0l (2) 02 7 71 1 0 o © 0 o o 0 o © 0 A
LPG(2) ng2 79 74| 5| 48| 48| 0| 38| 32| 0] & st o] B8] e[ w
aromates/light oils/other oil products 0z 1| as| e 172 14 ] 131] e 7] 13n|  ise| e8| 13s| 1s1] 16
Total 277 B7 20 251 221 30 194 200 6 204 230 25 213 2% 13

1) Fuel types without changes are not presented here.
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ANNEX 4: Temperature correction for CO, from energy
consumption for space heating

A significant part of the energy consumption in the Netherlands is used for space heating. Despite the
moderate sea climate, the energy consumption in cold winters is substantially higher than in mild winters,
leading to a disturbance in the CO, trend of up to 4%. For domestic policy purposes, however, it is desirable
to separate these climatic disturbances from fluctuations in CO, emissions due to other causes like economic
developments, efficiency improvements and policy measures. Therefore, in order to enable an accurate
monitoring of the effectiveness of policy instruments, the Netherlands' CO, emissions are corrected for
outside temperature variations using a method described in Spakman et al. (1997) and outlined below. For
other greenhouse gases, the contribution from energy consumption is much less than in the case of CO,; the
uncertainty of emission estimates for these gases is also much larger than for CO,. Therefore no temperature
correction is carried out for non-CO, gases. The calculation is described in detail below.

1. Limitation to natural gas

Nearly all the space heating in the Netherlands is done with natural gas. Thus, only natural gas
consumption is corrected for outside temperature variations.

2. Correction formula
The temperature correction requires two multiplication factors, one for each economic sector:

- the Heating-Degree Day (HDD) correction factor G
- the sector-specific application factor Ts.

The total correction factor for gas consumption in space heating of a sector S in year T is calculated by
multiplying the HDD correction factor Gt in year T by the sectoral application factor Ts. To give corrected
energy consumption as:

gas consumption (year T, sector S)comected = gas consumption (year T, sector S)ycorected ¥ Gt * T

The Heating-Degree Day correction factor for a specific year is defined as the ratio of the number of
Heating-Degree Days (HDDs) of a ‘normal’ year (defined as a 30-year moving average, i.e. the HDD average
of the number of HDD of the previous 30 years) to the actual number of HDD in the year for which the
correction factor is calculated. For a relatively warm year (i.e. compared to the previous 30 years), the HDD
correction factor is larger than 1. Subsequently, energy consumption and related emissions are increased to
arrive at the temperature-corrected values [so-called ‘addition factor’ = (1- HDD correction factor) > 0]. The
calculated numbers of HDDs of a ‘normal’ year are presented in Table B.1 for the period 1970-1996.

3. Calculation of Heating Degree Days

The number of Heating Degree Days (HDD) daily is calculated uniformly for the Netherlands as a whole on
the basis of the temperature record of one centrally located station, De Bilt. Thus, no regional calculations are
carried out. Indoor space heating is assumed to take place when outdoor temperatures are below 18° C. The
number of HDDs for a specific day is defined as the number of degrees Centigrade of the mean daily
temperature below the 18° C threshold. If, for example, the mean daily temperature for a specific day is 12° C,
the number of HDDs for that day is 18-12 = 6. For a normal year the total number of HDD is about 3200; for
a calendar year with relatively cold winter months, it is higher (e.g. 3717 in 1963) and for years with
relatively warm winter months, it is lower (e.g. 2677 in 1990). The total annual number of HDDs is calculated
by EnergieNed using data on mean daily temperature provided by the Royal Netherlands Meteorological
Institute (KNMI) (see Table A.4.1).
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For the sake of simplicity, unweighted HDDs are used, i.e. when daily mean temperatures are the same, no
correction is carried out of the observed difference in consumer behaviour of less daily fuel consumption for
space heating in autumn and spring compared with daily consumption in winter months. This has the
advantage that calculations can be performed on the basis of total annual, in preference to monthly, figures for
both HDD and gas consumption.

Table A.4.1 Annual number of Heating Degree Day (HDD), 30-year moving average for normal number of HDDs
and the HDD correction factor for the period 1970-2001 based on weather statistics for De Bilt

Year Actual 30-year HDD Year Actual 30-year HDD
number of  ‘normal’  correction number of  ‘normal’  correction

HDD HDD factor HDD HDD factor
1970 3295 3250 0.986 1986 3333 3228 0.969
1971 3133 3239 1.034 1987 3372 3219 0.955
1972 3379 3228 0.955 1988 2823 3231 1.144
1973 3234 3221 0.966 1989 2729 3219 1.179
1974 3033 3226 1.046 1990 2677 3211 1.199
1975 3083 3221 1.045 1991 3163 3198 1.011
1976 3097 3225 1.041 1992 2829 3203 1.132
1977 2997 3218 1.074 1993 3076 3177 1.033
1978 3304 3209 0.971 1994 2835 3156 1.113
1979 3476 3217 0.926 1995 2917 3140 1.076
1980 3301 3235 0.980 1996 3504 3123 0.891
1981 3244 3238 0.998 1997 2929 3135 1.070
1982 3005 3244 1.080 1998 2821 3133 1.111
1983 2999 3232 1.078 1999 2676 3118 1.165
1984 3177 3229 1.016 2000 2659 3098 1.165
1985 3487 3226 0.925 2001 2880 3076 1.068

Source: EnergieNed, 1995 (pers. comm.) and www.energiened..nl

4. Definition of normal Heating Degree Days

The number of HDD for a ‘normal’ year T is defined as the average number of HDDs of the previous 30
years. This 30-year moving average has been selected in preference to a fixed reference year (e.g. the 30-year
average of the period 1961-1990) to be able to account - and thus to correct - for trends in daily temperatures
(i.e. caused by climatic changes).

Compared to this moving average, winters in the Netherlands have in recent years been getting milder.
From 1990 to 1995 and 1997 to 2000 each winter was milder than the average of the previous 30 years, thus
making the HDD correction factor >1 for these years. The winter of 1996 was relatively cold. The moving 30-
year average number of HDDs decreased by 3.5%, from 3231, to 3098 between 1990 and 2000 not only as a
result by the relatively mild winters of recent years shifting into the 30-year average, but also due to shifting
from the moving average of cold winters, e.g. those of 1962-1963.

5. Fraction of energy consumption used for space heating

The application factor for a specific sector (e.g. residential dwellings or the service sector) is defined as the
fraction of fuel consumption of the space heating sector. This fraction has been derived from data provided by
the Ministry of Economic Affairs for 1989 and 1991. However, the application factor may change in the
course of time due to the increasing number of dwellings to which insulation measures are applied and to
increasing or decreasing amounts of fuel used for other applications than space heating (e.g. cooking and hot-
water supply for showers and baths). In the residential sector the space heating share in total gas consumption
has also been observed to decrease, from 88% in 1980 to 76% in 2000. Therefore an application factor has
been calculated for this sector by EnergieNed on an annual basis and annually reported in its ‘Monitoring
report of gas consumption of small users’ [BAK] (EnergieNed, 1995) (see Table A.4.3). Other sectors use
fixed application factors provided by the Ministry of Economic Affairs (see Table A.4.2) (Wieleman, 1994).
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Table A.4.2. Sectoral application factors

Sector Application factor
Agriculture 0.825
Commercial and public services 0.825
Industry (average) 0.16

Basic industry 0.10

Light industry 0.50
Energy 0.05

Source: EZ, CBS.

Table A.4.3. Application factors for dwellings for the years 1980-1985 and 1990-2000

1980 1985 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Residential sector  0.88 0.87 0.80 0.80 0.78 0.77 0.77 0.76 0.80 0.79 0.78 0.76 0.76
Source: EnergieNed, 1995-2001

6. Example calculation of temperature correction in 1990

As an example in Table A.4.4 the calculation of the temperature correction of sectoral CO, emissions for 1990
has been summarised. In addition, Table A.4.5 presents the variation of this correction over the last ten years,
showing that in this period a difference up to 10 Mton occurs between the maximum and the minimum
correction.

Table A.4.4 Example of temperature correction of energy consumption and CO;, emissions in 1990 (using an emission
Jactor for CO, from natural gas of 0.056 Mton/PJ)

A B C D= E= F=
B*(1-0) D*A 0.056 * E
Sector Gas Applicat- HDD Addition  Correction Correction of
consumption  ion factor  correct- factor of gas CO emissions
uncorrected ion factor consump- [Mton]
[PJ] tion
[PJ]
Agriculture 129 0.825 1.199 0.164 + 21.1 +1.18
Industry 430 0.16 1.199 0.032 + 13.8 +0.77
Services 137 0.825 1.199 0.164 + 225 +1.26
Energy sector 278 0.05 1.199 0.010 + 2.8 +0.16
Residentials 329 0.79 1.199 0.157 + 51.7 +2.90
TOTAL 1303 +111.9 +6.27

Source: Spakman ef al. (1997). Please note that due to elimination of the statistical differences in the energy balances gas
consumption figures, and thus CO related temperature correction, has changed somewhat.

Table A.4.5. Temperature correction of carbon dioxide emissions per sector 1990-2000 (Gg).

Source category 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
1Ala Energy sector 160 10 110 30 110 80 -120 60 140 210 210
1A2  Industry 770 50 450 120 400 290  -300 160 400 590 600
1A4a  Comm. & public services 1000 80 900 240 800 540 -930 510 760 1000 990
1A4b Residential sector 2950 180 2020 510 1670 1200 -2020 1120 1550 2290 2330
1A4c  Agriculture 1350 70 840 220 760 490  -880 490 670 950 930
Total CO, correction 6230 390 4320 1120 3740 2600 -4250 2340 3520 5040 5060

As % of uncorrected nat. total 39% 02% 2.6% 0.7% 22% 15% -24% 1.4% 2.0% 3.0% 2.9%
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7. Evaluation of the methodology

From Table A.4.1 it can be observed that during the last years there has been a decreasing trend in the 30-
year moving average used for the determination of the reference level of heating degree days. Other
temperature correction methods sometimes use a fixed reference value for all years within a specific
decade. The present temperature correction method has been evaluated with respect to parameters such as
reference level, application fractions and threshold temperatures, however, final conclusions have not yet
been drawn (Van Amstel ef al., 2000a).
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ANNEX 5: Selection of Common Reporting Format tables

This annex shows a copy of sheets from the CRF data files, presenting unrounded figures. The number of
digits shown does not represent the uncertainty estimated for the emissions (see Section 7.1). Please note
that all data for 2000 are preliminary.

Please note that the SF¢s emissions reported in these tables are expressed in mass units, not in CO,-eq.; for
SF¢ emissions in Gg CO,-eq. we refer to Table A.5.9.

Annex 5.1 CRF Summary Table 7A for the base years 1990 and 1995 and the last two years (1999 and
preliminary 2000)

Annex 5.2 Recalculation tables for base years 1990 and 1995 and for 1996-1999 (CRF Tables 8.a and 8.b)
Annex 5.3 CRF Completeness Tables 9 for 1990

Annex 5.4 CRF Trend Tables 10 for the gases CO,, CH,, N>O, F-gases; and for all gases and source
categories in CO;-eq.
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Annex 5.1: IPCC Tables 7A for base years 1990 and 1995 and for 1999-2000

Table A.5.1. Emissions of greenhouse gases in the Netherlands; IPCC Table 74; Year: 1990

GREENHOUSE GAS SOURCE AND SINIE COz ‘ COz CHy ‘ N2 0 HFCs™ | PFCs™ SFs | MO, | co ‘ NMVOC ‘ S0z
CATEGORIES emissions removals P [ A | P [ A I |
Gz CO; equivalent (Gg) Gz
Total Mational Emissions and Removals 150 630.290 -1 421.91 120224 53.30 0.00 4 43184 0.00 2 43174 0.00 0.01 573.80 1 16447 503.74 202.35
1. Enexgy 157 439.61 212.20 1.8% 569.76 1118.76 274.37 194.14]
& Fuel Combustion | Reference fpproach =) 150 56266
|Sectoral & pproack ™! 157 143.16 34.15 188 560 63 111287 221.78 18747
1. Ererzy Industries 5151319 3.20 0.4 0000 16.08 338 10520
2. Mlanufacturing Industries and Construction 41 889 26 290 012 J720 22444 341 4418
3. Transport 20028518 787 121 35022 75422 20041 2035
4 Cither Sectors 3464308 20.00 0.09 41 88 116 49 14.42 FAT
5. Other 1245 0.0g 0.00 036 163 0.16 097
E. Fugittve Ervdssions from Fuels 20645 17895 0.00 013 SE% 52.59 6T
1. Selid Fuels 1E 1IE IE 1IE IE 1IE 0.00
2. Cil and Hatural Cas 20645 17875 0.00 013 SED 5259 66T
2. Indusirial Processes 1 690.03 3.27 24.37 0.00 4 431.84 0.00 2 431.74 0.00 0.01 2.71 43.31 88.13 T.41
£ Wlineral Products 112437 021 0.00 128 332 1.04 632
B, Cherucal Industry 0.00 .02 2437 0.00 0.00 0.00 0.00 0.00 0.00 1E IE 3367 IE
. Tletal Production 0.00 0.00 0.00 239210 0.00 0.00 3511 327 o.00
. Oither Production ! 0.00 1IE IE 1087 IE]|
E. Production of Halocarbons and SF. 4431 24 0.00 0,00
F. Consumption of Halocarbons and SF, 0.00 0.00 0.00 3364 0.00 0.01
. Cither S65.67 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 143 468 3027 109
GREEMNHOUSE GAS SOURCE AND SINK COz COgz | CH,4 | Nz O HFCs & | PFCs™ SFg MO, ‘ co ‘ NMVOC ‘ 502
CATEGORIES emissions remwovals F | A | P | A i | A
(Gz) CO; equivalent (Gz) Gz
F. Solvent and Other Product Use 0.21 0.73 0.02 2.22 140.11 0.01
4. Agriculiure 0.00 0.00 S05.33 22.11 0.00 0.00 016 0.00
£ . Enteric Fermentation <01 86
B. Dlarure Dvlanagernent 103 .47 066 0.00
. Rice Cultiration HO 0.00
L. forcultural Soils i+ IE| ! 1E 2145 016
E. Frescrbed Bwrning of Sovannes O o 0.00 oLog 0.00
F. Field Buming of Sgricultural Besidues i) iy L] juls] juis] jule]
G Other T T jus] juie] jule]
5. Land-Use Change and Foresixy o o.o0] ) -1421.91 0.00 0.00 0.00 0.00 0.00 0.00
SAtDcClé\anges ire Forest and Other Woodsr Bioraass . ann| e
B. Forest and Grassland Corsrersion jope] o T o.00 0.00
. Abandorrnsnt of Ianaged Lands 5 Mo | o.00
. ©Og Ernissions and Rermovals from Soil B HE| 5 0.0o0
E. Oither B oo i o.00 o0.00 000 o.o0 .00
6. Wasic S00.43 S68.69 041 1.24 0.1% 0.9% 0.80
£y Solid Waste Disposal on Land [ 0.00 S62.13 0.00 0.91
E. Wastewater Handling 6.55 0,40 0.00 0.00 0.00
. Waste [ncineration [ 1E IE IE IE 1IE 1E IE]|
D. Other 50042 0.00 000 1.24 01z 0.05 0.20
7. Other (please specifis) 0.00 0.00 2.06 3.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sokents and other product use 2.0a
Polluted surface water ZE1
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Table A.5.2 Emissions of greenhouse gases in the Netherlands; IPCC Table 74; Year: 1995

GREENHOUSE GAS SOURCE AND SINK COq COy CHy N2 0 HFCsY FFCs™ SFg NO,, co NMVOC | 503
CATEGORIES emisgions removals P A ] A P [ a
(Ge 0, equivalent (Gg) Gz
Total National Emissions and Removals 172 658.62]  -1232.28 1170.03 58.62]  928.40] 597800 0.00]  1866.76 0.00 0.02] 48352  804.03] 369.50] 141.42
1. Energy 171 103.09 206.97 265 48142 85848 21384] 13197
& Fuel Combustion |Reférence dpproach @ 170091 39
Sectoral Approach ! 170 300 00 36 A6 265 42025  es054| 17220 12
1. Energy Industries 56 58935 434 0.49 7581 16.22 494 66 34
2. Ilanufacturing Industries and Construction 43023 83 5.06 013 6070 18020 587 26 24
3. Transport 3212092 618 195 30439 530600 15001 2052
4. Other Sectors 32 4g602 20,49 0.09 3950 £252 1223 44
5. Other 1087 002 0.00 035 138 016 138
E. Fugjtive Emissions frorm Fuels 203.00 17031 0.00 0.57 7.05 41 64 236
1. 3olid Fuels 1E IE. IE IE IE 1E IE|
2. Ol and Natural Cras 203.09 170,31 0.00 0.57 7.95 41 64 2326
2. Indusirial Processes 144221 263 2417 92840 597800 0.00]  1366.76 CBI 0.02 L75 33.30 55.05 3.34
& Nineral Fraducts 111426 010 0.00 131 245 045 277
B. Chemical Industry 000 249 2417 000 0.00 0.00 0.00 0.00 0.00 01z 0.00 1200 000
C. Iletal Production 1653 0.00 0.00 1799.10 0.0 000 3032 278 00
D. Other Production ! 0.00 n.on 0.00 763 0.00
E. Froduction of Halocathons and SF, 576222 0.00 0.00
F, Consuraption of Halocarhons and SF, 000 20077 0.00 67 66 0.00 002
. Other 31142 0.04 0.00 0.00 0.00 0.00 0.00 .00 0.00 031 062 2620 057
GREENHOUSE GAS SOURCE AND SITVE CO2 COg | CH,y ‘ Nz O HFCs | PFCs™? SFg N0, co ‘ RTVOC | S0p
CATEGORIES emissions removals P | A | P | A | A
Gz CO; equivalent (Gg) Gz
3. Soheni and Oiher Froduci Use 035 0.63 n.og 2.0% o838 0.02
4. Agwiculiure .00 0.00 47704 26.9 0.0 0.00 0.1a 0.00
& Enteric Fernmentation Z76.72
B. Ihanure IvT: rment 10032 0.7 0.00
', Rice Cultiation jole] 0.00
D. Lgricmliural Soils “ HE| #! HE IE 2a.11 0.1a
E. Frescribed Burning of Savannas N HO 000 .00 o.0o0
F. Field Burmning of &Agriculiural Fesidues Ho Ho 000 o.00 .00
. Dther H1 Ho 000 0.0 .00
5. Land-Use Change and Forestry 5 0.00 | -1232.28 0.00 0.00 0.00 0.00 0.00 0.00
SAt;jfklganges in Forest and Other Woody Biomass & SoE| S
B. Forest and Grassland Comversion HO HO Ho 000 000
. Abandonrnent of Ivlanaged Lands 3 Mo ©h 000
D. CO; Emissions and Femovals from Soil bk HE| ! 0.00
E. Oiher Iy o.oo| ¢ .00 .00 0.00 .00 0.00
6. Waste 112.97 481.31 0.50 0.27 0.07 1.25 0.69
i Solid Waste Disposal on Land £y 000 A7 ES 0:.00 0.72
B. Wastewsdter Handling 1.4a8 0.50 0.00 0.00 0.00
. Waste Incineration £Fy IE IE. IE. IE IE IE. IE
D. Cither 11297 0.0l 0.00 0.27 0.07 0.42 0.69
T. Other (please specif) = 0.00 0.00 2.07 3.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Solkvents and other product use 2.07
Folluted surface water 382
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Table A.5.3 Emissions of greenhouse gases in the Netherlands; IPCC Table 74; Year: 1999

GREENHOUSE GAS SOURCE AND SINK COz CHy N:0 HFCs® PFCs® SF; NO, €0 | NMVOC | S§0;
CATEGORIES emissions removals P [ A P A P [
(Gg) CO; equivalent (Gg) Gz
Total National Emi: and B als 172 060.76 -1235.57 1037.782399 56.01 2017.20 4 826.47 0.00 1 448.61 HVALUE! 0.01 421.66 T11.83 289.01 102.21
1. Energy 170 201.88 177331353 2.65 420.61 674.03 165.77 00.92
& Fuel Combustion | Reference & ppraach ™ 167 330.53
|Sectoral "\q:qzur\:uau:hm 168 72437 33056028 265 41978 66847 135796 0212
1. Energy Industries 3791063 6035104 0.4561 3760 26.66 441 3198
2. Warmfacturing Industries and Construction 43 150,10 3150510 0.08 4460 112.48 171 15.24]
3. Transport 3468235 4.780889 2.04 28234 47291 11791 2348
4. Other Sectors 32498126 19.010256 0.07 3492 5512 11.78 140
3. Other 0.04 0.079228 0.00 031 130 015 0.02
B. Fugitrve Eraissions from Fuels 13567.50 144 275325 0.00 083 557 30.01 il
1. Solid Fuels IE IE IE IE IE. IE 1E
2. Oil and Matural Gas 13567.50 144 275325 0.00 023 5.57 30.01 770
2. Indusirial Processes 131557 2.710083 23.22227 2017.20 4826.47 0.00 1448.61 HVALUE! 0.01 0.68 35.61 42.03 2.43
& Nlineral Products 07497 0.140522 0.00 0.51 168 023 242
B. Cheraical Industry 0.00 2532087 2319 ] 0 ] 0 0 0 0.00 0.00 1335 0.00
C. Netal Production 0.00 0.000000 0.00 1326 1] 0.00 3185 272 0.00
D. Other Production ! 0.00 000 0.00 506 0.01
E. Production of Halocarbons and 5F 3818 1] 0]
F. Consumption of Halocarbons and 5F¢ 1] 1009 1] 123 0 0
G Other 340.60 0037473 0.04 1] 0 1] ] 0 0 0.17 198 19.97 0.01
GREENHOUSE GAS SOURCE AND SINK COz COz CH4 Mz O HFCs | PFCs™ 5Fg MO, co ‘ NAIVOC ‘ S0z
CATEGORIES emissions Temovals P | A | P | A | A
(Ggr CO; equivalent (Ge) (Gg)
3. Sohent and Other Produci Use 0.57 0.30 0.08 2.05 81.13 0.03
4. Agriculiure 0.00 0.00 425.01 2524 0.00 0.00 0.163 0.00
& Enteric Fermentation 33289
E. Iianure Managemment 9113 0.65 0.00
. Rice Cultivation o HO
D1 fagricultural Soils i+ HE[ #? HE 1E 24.58 016
E. FPrescribed Burning of Savannas Ho js (o] O HO WO
F. Field Burning of Agricultural Fesiduss HO HO fiie] O NO
G, Other HO HO HO HO WO
5. Land-TUse Change and Forestry o o.00] 7 -1235.57 ™HO ™NO ™NO ™NO ™O O
& Changes in Forest and Cither Woody Biotass = anol e
Stocks -
E. Forest and Grassland Cormversion MO HO i WO HO HO
' Abandonment of Managed Lands D =R HO
D, OO Emissions and Retnovals from Soil 2 HE|[ &2 HE
E. Other 3 o.0o0f &7 0,00 000 0.00 0.00 0.00
6. Wasie 452.74 430,79 0.57 0.30 0.14 0.810 064
& Solid Waste Disposal on Land ) 0.00 42227 000 075
B, Wastewater Handling 252 0.57 0.00 000 0,00
. Waste Incineration 16X 1E IE IE 1IE 1IE 1E 1E]
T COther 452,74 001 0.00 0.30 0.14 0.07 0.5
7. Other (piease specifi) 0.00 0.00 1.94 3.83 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Solvents and other product use 1594
Polluted surface water 383
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Table A.5.4 Emissions of greenhouse gases

in the Netherlands; IPCC Table 74; Year: 2000

GREENHOUSE GAS SOURCE AND SINK COz COy CHy N;0 HFCs® PFCs™ §Fs NO, €0 | NMVOC| 80,
CATEGORIES emissions | removals P [ a P [ & P [ A
(Gg) C0; equivalent (Gg) (Gg)
Total National Emi and B 1 17352734 -1413.26 0§2.75 54.77 294240 301277 0.00 153130 HVALUE! 0.01 420.98 T01.00 280.72 L.20)
L. Energy 171 714.18 163.96 257 420.01 663.53 160.63 g7.08]
& Fuel Combustion. |Reference &pproach™ 17432208
Sectoral A pproach & 170 14230 32704 257 A19.14 A58.25 13222 2103
1. Energy Industries 5008478 504 0.425 5796 26.59 433 A1 .42
2. Wannfacturing Industres and Construction 4300278 319 007 4320 11551 174 1434
3. Transport 3511957 447 200 28287 46197 11489 2362
4. Other Sectors 3293513 19.06 007 34733 5305 11.10 122
5. Other 0.039 0.08 0:00 031 130 0.15 0.02
B. Fugitrve Emissions from Fuels 157188 131.22 0:00 0.2479 530 224 695
1. Solid Fuels IE IE IE IE IE IE IE
2. Dl and Matural Gas 1 571 88 131.22 0:00 085 530 2841 695
2. Industrial Processes 1 360.00 2.80 22.%% 2 942,40 301277 0.00 153130 HVALUE! 0.01 0.60 3531 38.98 2.58)
A MWineral Products 98130 013 0.00 080 161 0.24 257
B. Chenical Industry 0.00 266 2298 0 ] 0 0 0 0 0.00 0.00 1192 0.00
C. Netal Production 21.50 0.00 0.00 1390 0 0.00 33.70 268 0.00
D. Othier Produstion ! 0,00 0.ag 0,00 578 001
E. Production of Halocathons and SF; 2834 a 0
F. Consumption of Halocatbons and 5F 0 1079 0 141 1] a0
. Other 35720 0000396 .00 0 0 0 0 0 0 0.00 0.00 1226 0.00
GREENHOUSE GAS SOURCE AND SINK COz COxz CH, Tz O HFCs @ PFCs™? SFg N0, co ‘ TRIVOC ‘ S0z
CATEGORIES emissions removals P | A | P | A | A
Gz CO; equivalent (G (Gg)
3. Scoheni and Other Produci Use 0.42 0.50 0.08 2.02 80.23 0.02
4. Agriculiure 0.00 0.00 407.78 24.35 0.00 o.o0 0.16 0.00
& . Enteric Fermentation 31943
B. Dianure Danagerent B8.35 0.63 0.00
. Rice Cultivation HO HO
D, Agricnltural Soils i+ HE| #* HNE IE 23792 0.16
E. Prescrihed Buming of Savannas M ju =] igpe] N i [=]
F. Field Burning of & gricnltural Besidues jole] ju =] igpe] N i [=]
5. Other i ju (=] ippe] g e i (s
5. Land-Use Change and Foresiry @ 0.00| -1 413.26 ™NO NO NO ™NO NO NO
£ Changes in Forest and Other Woodyr Biomass Stocks (] 0.o0| B -1 41326
B. Forest and CGrassland Comversion HO HO HO HO HO HO
2. Abandonment of Ianaged Lands 2 Ho| 2! HO
D. 0% Emissions and Removals from Soil Ll HE| HE
E. Other (& 0.o0| 2! 0.00 0.00 0.00 0.00 0.00
. Wasie 452.74 406.31 0.57 0.29 014 0.82 0.6{'
£ Solid Waste Disposal on Land e 0.00 403,79 0.00 075
B. Wastewater Handli 2.52 0.57 0.00 o.00 0
. Waste Incineration i IE IE 1E: IE IE T IE|
L. Other 452,74 0.01 0.00 0.29 0.14 008 0.6
7. Other jplease specifjl) === 0.00 0.00 1.20 3.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sobkrents and other product use 1.0
Polluted smrface water 3.82
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Annex 5.3: Recalculation and Completeness Tables for 1990 and 1995-1999

This appendix shows information from sheets from the CRF data files of 1990 and for the period 1995-1999. In principle, all figures for 1999 have been
revised, due to the provisional status in the previous submission. Total emission figures of CO ,, CH, and N,O for 1991-1994 have not been changed.

Table A.5.5. CRF Recalculation Table 8.a for 1990

GREENHOUSE GAS SOURCE AND SINK CATEGORIES 0, CH, NO
Previous Latest Difference™” Previous Latest Difference’” Previous Latest Difference™”
submission submission submission submission submission submission
(0, equivalent (Gg) (Y9 (0, equivalent (Gg) (Y9 (0, equivalent (Gg) (Y9
Total National Emissions and Removals 161173.12 159 630.29 -0.96 27 147.24 27 137.14| -0.04 19 757.25 16 523.89 -16.37]
1. Energy 159 160.92 157 439.61 -1.08 4 495.06 447091 -0.54 1617.15 584.46| -63.86}
1.A. [Fuel Combustion Activities 158 535.67 157 143.16 -0.88 734.34 717.09 -2.35 1617.15 584.16 -63.88
1.A.1. | Energy Industries 52117.15 51513.19 -1.16 26.45 69.09 161.17 140.78 143.96 2.26
1.A.2. Manufacturing Industries and Construction 41 880.84 41 889.26, 0.02 121.47 60.94 -49.83 41.59 36.69 -11.79
1.A.3. | Transport 29 095.35 29 085.18 -0.03 166.41 165.29 -0.67 1407.56 37591 -73.29
1.A4. | Other Sectors 34 320.11 34 643.08 0.94 20.00, 20.00 0.00 27.18 27.60) 1.51
LAS. |Other 1122.23 12.46] -98.89 0.01 1.78 18 972.42 0.03 0.00 -100.00
1.B. |Fugitive Emissions from Fuels 625.26 296.45 -32.59 3760.72) 3753.81 -0.18 0.00 0.00 0.0
1.B.1. [Solid fuel IH IH 0.00 0.00 0.00 0.00 0.00 0.00 0.00)
1.B.2. | Gil and Natural Gas 625.26 296.45 -52.59] 3760.72) 3753.81 -0.18 0.00 0.00 0.00)
2. Industrial Processes 1901.47, 1690.03 -11.12 71.40 68.59 -3.94 9773.19 7554.02 2271
2.A  [Mineral Products 746.73 1124.37 50.57 0.00 4.42 0.00 0.00 0.00) 0.00)
2B. |Chemical Industry 0.00) 0.00) 0.00 0.00 63.49 0.00 9773.19 7554.02 -22.71
2.C.  [Metal Production 0.62) 0.00 -100.00) 0.00 0.00 0.00 0.00 0.00 0.0
2.D. |Other Production 209.51 0.00) -100.00) 0.00 0.00 0.00 0.00
2.G. |Other 944.61 565.67 -40.12] 71.40 0.67 -99.06 0.00 0.00 0.00)
3. Solvent and Other Product Use 0.00 0.21 0.00 0.00 0.00 155.00 224.75 45.00
4. Agriculture 0.00 0.00 0.00) 10 602.38 10 611.93 0.09 6 878.90 6 854.10 .36
4 A |Enteric Fermentation 0.0 0.00) 8 439.90 8 439.06 -0.01 0.00 0.00
4B. |Manure Management 0.00) 0.00) 216248 2172.87 0.48 204.60 204.60 0.00)
4.C. |Rice Cultivation 0.0 0.00 0.00 0.00 0.00 0.00 0.00
4D. | Agricultural Soils ® 0.00 0.00 0.00 0.00 0.00 0.00 6674.30 6 649.50 -0.37
4.E.  |Prescribed Burning of Savannas 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00)
4.F. |Field Buming of Agricultural Residues 0.0 0.00) 0.00 0.00 0.00 0.00 0.00 0.00)
4.G.  |Other 0.00) 0.00) 0.00) 0.00 0.00 0.00 0.00 0.00)
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Table A.5.5. CRF Recalculation Table 8.a for 1990 (continued)

GREENHOUSE GAS SOURCE AND SINKE CATEGORIES COy CH, MN; O
Previous Latest Difference®” Previous Latest Difference™ Previous Latest Difference™
submission submission submission submission submission submission
CO; equivalent (Gg) Ny C0; equivalent (Gg) (&0 CO; equivalent (Gg) [C0]
5. Land-Use Change and Foresiry (net) -1 500,00 -1421.91 -5.21 0.00 0.00 0.00 0.00 0.00 0.00
5.8, [Changes in Forest and Other Woody Biorass Stocks 0.00 .00 o.no .00 0.00
5B. |Forest and Grassland Corersion 0.00 0.00 0.00 000 .00 0.00 0.00
502 [Sbandonrment of Managed Lands 0.00 a.00 000 0.00 0.00
3D |00, Frissions and Removals from Soil 0.00 0.0g 000 000 000
S5E. |[Other 0.00 0.00 0.00 0.00 0.00 0.00 0.00
GREEMHOUSE GAS SOURCE AND SINK CATEGORIES co; CH, N, 0
Previous Latest Difference™’ Previous Latest Difference?” Previous Latest Difference®’
submission submission submission submission submisgion submission
CO; equivaleni (Gg) Y] CO; equivalent (Gg) iy CO; equivaleni (Gg) iy
6. Waste 110.73 00,43 351.04 11 236.40 11 942,40 0.05 155,00 12557 -18.98
6.4 [Solid Waste Dispogal on Land 0.00 0.00 0.00 11 804.10 11 804.76 0.01 0.00 0.00
6B, [Wastewater Handling 13230 137.55 397 155.00 125.53 -18.01
6.5, [Waste Incineration IE IE 0.00 1IE IE 0.00 IE IE 0.00
6.0 [Cther 110,73 500,43 351.24 0.00 0.08 0.00 0.00 0.04 0.00
7. Other (please specifi)) E 0.00 0.00 0.00 42.00 43.32 314 1178.00 1 180.93 0.25
0.00 0.00 0.00 0.00 0.00 0,00 0.00
Memo Items: 0.00 0.00 0.00 0.00
International Bunkers 40 010.00 39 Ted.52 -0.6l 0.00 0.00 0.00 0.00 0.00 0.00
Multilateral Operations 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
C0; Emissions from Biomass 3 100.00 3547.21 14.43 0.00 [0 0.00 0.00
GRFFNHOUSE GAS SOURCE AND SINK CATEGORIES HFCs PFCs SF,
FPrevious Latest Difference > Previous Latest Difference™” Previous Latest Difference®”
submisgion submisgion submisgion submission submisgion submisgion
CO; equivalent (Gg) L} CO; equivalent (Gg) (%) CO; equivalent (Gg) (L]
Total Actual Emissions 5 143.69 4431.84 -13.84 243178 243174 0.00 144,60 186.20 20.26
223, [Aloraminra Production ) 2309810 230810 0.00 000
2E.  |Production of Halocahons and 5F; 514369 4431 84 1584 000 0.00
2F,  |Consuraption of Halocathons and 5F, 0.0o 0,00 0.00 3368 3364 012 14460 126,90 2028
Other 0.00 0.00 0.00
Potential Emissions from Consumpiion of HFCs/PFCs and 5F, 0.00 0.00 CBI CBI CBI CBI
FPrevious submission | Latest submission Difference™
CO; equivalent (Gg) (%)
Total CO; Egquivalent Erissions with Land-Uss Change and Forestry & 214 297.68 208 91960 251
Total C'Cl Exuivalent Eraissions without Land-Use Change and Forestry™? 215797 68 210341 .50 2253
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Table A.5.6. CRF Recalculation Explanation Table 8.b for 1990

Specify the secior and source/sink categnrymw]mre changes in GHG RECALCULATIONDUE TO
estimates have oceurred: CHANGES IN: Addit I
Methods & Emission factors & Avtivity data ® of sourcelsink categories
,:.:.'.j
ALE ALL All In 2001 the source allocation for
1090 1993, 1998 1999 and 2000 has
baen revised based on o new sal of
allacation cades in the Duich
inventary, resulting in uniformity in
the allocation over the mentioned
\years. Furthermors the identification
of biafitels has beew impraved for
02 Cliange: n sowrce allocation {see 6 awd 1.4 2(5)
141 Energy Industries
LAZ Transport 02 Diata adjusted
[el8¥] (Change of methad for statistical differences: Elimination of (02 source
Lad Other sectors elimination of statistical difference in gas in1.4.4.
A4 Other Sectors 02 Cheange: in somre allocation {see i and 1 4.1}
02 Cheange of method for statistical differences Elimination of this CO2 sonrce
elirination by partly moving to exports (zoal),
LAS Other partly to 1.4 2 (oil, mostly feedstocks), and.
reroval of statistival difference in gas in 143
1B2 Oil and Natural Gas o2 data adjusted
1k Mineral Products o2 Improvement of erission fizure for cement data adjusted
[production
201G Industrial Processes 02 Change in sowree sllocation (To La)
54 Land use change and forestry 02 Dlata adjusted
[l Waste | Other 02 Chiange in sowree llocation (from | &)
CH4 Chinge m sowrce allocation (from A& 2 and 2)
LA Energy
A2 Manufacturing Industries CH4 Chiange m sowee allocation (see 1.4.1 and 3)
LA3 Transport CH4 Diata adjusted
44 Enteric fer; CH4 Diata adjusted
4B Manure management CH4 Dt adusted
AD Agricultural soils H20 Diata adjusted
LA3 Transpart 20 Dta adjusted
H20 Imisr vt method for Ntric scid production, Dlata ajusted, hased on
2B Industrial processes emissicntactor teduced based on MeasUrements | wesswing data
3 Sobvent and product use H20 Dita adjusted
HFCs Ilethod itaproved based upon ew analysizof | Data adfusted
: HFC22 production (HFC23) and leakpercentage
2F Consumption of halocarbons and SF6 it ctolig e e s po e
reseanch
. SFG (Mewr souce dentified (SF6) from double glazing Dlata adjusted Hew souice
2F Consumption of halocarbons and SF6
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Table A.5.7. CRF Recalculation Table 8.a for 1995

GREENHOUSE GAS SOURCE AND SINK CATEGORIES Coy CH, N;0
Previous Latest Difference™’ Previous Latest Difference™ Previous Latest Difference™
submission submission submission submission submizsion submission
CO; equivalent (Gg) (%) CO; equivalent (Gg) (o) C0; equivalent (Gg) (i)

Total National Emissions and Bemovals 177 130.00 172 658.62 -2.52 24 620.40 24 570.61 -0.20 22 382.00 18 173.28 -18.80
1. Energy 175 194,00 171 103.09 -2.34 430530 4346.42 -L11 2528.08 §22.82 -67.46
1.4, |Fuel Combustion Actrvities 17422400 170 300.00 =225 31530 360.11 1421 2528 98 84282 6746
L.&.1. |Enerey Industries 5731400 56 58935 -1.26 102.90 101 64 -122 17298 15044 -13.03
142, \Ilarmfacturing Industries and Construction 43 43000 4308383 -0.20 5850 106,32 20281 31.00 3028 2663
L& 5 | Transport 3203000 3212992 031 132.30 129,88 -1.83 2294.00 #0540 =136l
L& |Dther Sectors 3803000 38 42602 -1.14 21.30 20.49 -3.80 31.00 2172 1058
L.&.5. |Cther 232000 1087 2057 0,00 1.78 0.00 0.00 0.00 00
LB, |Fugitre Erdsgions from Fuels 970,00 803.09 -17.21 3A300 357651 -212 0.00 0.00 000
1B.1. |Solid fuel [E [E 0.00 0,00 0,00 0.00 0.00 0.00 0,00
1.B.2. |01 and Matural Gas 270,00 20309 -17.21 363400 357651 -212 0.00 0.00 000
2. Industrial Frocesses 1570.00 1442.21 -8.14 102.90 55.30 -46.26 0 706.00 T403.18 -23.51
2.4 |Mimeral Products 1130.00 111426 =139 000 217 0:.00 0.00 0.00 000
2B, |Cherrical Industry 0.0a 0.00 0.00 000 5228 0:00 27994.00 749318 -23.51
22, |Metal Production 0.0 16.53 0.00 000 000 0:00 0.00 0.00 0.0
20, |Other Production 0.o0 0.00 0.00 LRL] 0.0 0.00 0.00

203, |Other 440.00 31142 20,21 10220 0.25 018 0.00 0.00 000
3. Solvent and Other Product Use 0.00 0.35 0.00 0o 0.00 155.00 194.47 25.46
4. Agriculture 0.00 0.00 0.00 0039.70 10 017.84 0.28 § 556.00 §323.50 212
4.4, |Enteric Fermentation 000 0.00 7810.70 19112 0o 0:00 000

4B, |Mlarure hManagerient 0.0 0.00 2079.00 2106.72 1233 248.00 22940 -1.50
42 |Fdce Cultrvation 0.0 0.00 0.0 0.0 0:00 000 o

4D. | sericultural Sails ' 0.o0 0.00 .00 0.0 n.o0 0.00 &308.00 8094.10 =257
4E.  |Pregctibed Bumning of Savarmas a0 0.00 0,00 00 0.00 0.00 000 00
4F,  |Field Burning of Aspicultural Residues o0 0.00 0,00 000 0.00 0.00 0.00 000
403, |Other 000 01,00 0,00 0.0 0.00 0.00 0.00 0,00
5. Land-Use Change and Forestry (nef) -1 700,00 -1232.28 -27.51 0.00 0.00 0.00 0.00 0.00 0.00
5.4 |Changes in Forest and Other Woody Biorass Stocks 0.00 .00 0 000 000

5B |Forest and Grassland Corwersion 0.00 0.0 0.0 0.00 0.00 0.00 0.0
52, |Abandorenent of Iaraged Lands 0.00 0.0 RN 000 0a0

5D |00y Erissions and Reramvals fror Soil ooo ERAE] 0o aa 0oo

SE. |Other 0.00 0,00 0,00 0.00 0.00 0.00 000
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Table A.5.7. CRF Recalculation Table 8.a for 1995 (continued)

GREENHOUSE GAS SOURCE AND SINK CATEGORIES co, CH, N0
Previeus Latest Difference™ Previous Latest Difference™ Previous Latest Difference™
submission submission submission submission submission submission
C0; equivalent (Gz) %) CO; equivalent (Gz) (%) CO; equivalent (Gz) )
6. Waste 3a6.00 11297 -69.13 10 090,50 10 107.53 0.17 168.02 156.32 -6.96
6.8, |Sohd Waste Disposal on Land 0.00 0.00 0.00 10 055,00 10076.76 018 0.00 000
6B, |Wastewater Handling 3150 3065 -89 155.00 156.28 .81
6.C. | Waste [ncineration [E IE 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6.0, |Other 366.00 11297 -9.13 .00 .12 0.00 13.02 [1.06 99,53
T. Other (please specifi) [ee] 0.00 0.00 0.00 42.00 43.52 3.6l 1178.00 1182.08 0.42
.00 0.00 0.00 0.00 (.00 0.00 (.00
Memo Items: .00 0.00 .00 (.00
International Bunlers 44 150.00 44 286.00 0.31 0.00 0.00 0.00 0.00 0.00 0.00}
Muliilateral Operations 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
C0; Emissions from Biomass 3 600.00 353180 -1.89 0.00 0.00 .00 [a0
GREENHOUSE GAS SOURCE AND SINK CATEGORIES HFCs FFCs 5Fy
Previous Latest Difference™ Previous Latest Difference™ Previous Latest Difference™
submission submission submission submission submission submission
C'0; equivalent (Gg) (%) C O equivalent (Gg) (4 C'0; equivaleni (Gg) (%)

Total Actual Emissions i 723.62 5078.00 -11.09 1 866.76 1 866.76 0.00 174.47 360.89 105.85
203 |Ahrairinra Production 1 799.10 179910 0.00 0.00
2E. |Production of Halocatons and 5F; fi 463 96 578822 -10.76 0.00 (.00
2F,  |Consmaption of Halocarthons and SF, 259 66 20977 1921 8766 6766 0.00 174.47 3a0.89 10685

Other 0.00 0.00 0.00
Potential Emissions from Consumption of HECs/PFCs and SF, 028.40 928.40 CBI CBI CBI CBI

Previous submission | Latest submission Difference™
C0; equivalent (Gg) ()
[Totel €0, Equivalent Exuissions vwith Land-Use Change and Forestry 231 19725 22237587 -382
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Table A.5.8. CRF Recalculation Explanation Table 8.b for 1995

Specify the sector and svuree sink eategory™ | GHG RECALCULATIONDUETO

where changes in estimates have oceurred: CHANGES I: Addition/remouall replacenient
Methods Enission friors ety daa® of souvelink eategores

AL ALL Al i 2001 the souree llocation far 1090 1095, 1098

1000 amd 2000 has hieen revised based on  new set
af allocation cades in the Dulch inventary, resulling
i miformty i the allocation over the mentionsd
vears, Furtharmore ihe identification of biofuels has
been tmproved for these years.

007 |Change of method for statistical difterences: elimntion by pary Eliranation of this G202 some
145 |Other moving ta exporte (coal), parthy to .42 (ol mostly feedstocks), and
remaval of ctatistical difference ingazin1.4.5,
002 |Change of methad for statistical differences: elimination of statistical Elitamation of CO2 source

Lh4 " |Other sectors rifferencein gaan .44,

182 |0il and Natural Gas sy it aejisted
24 |Mineral Products 007 |Changein source alocation (fa 1.4.2)
10 |Industrial Processes 002 |Changein saurce sllocation (To1.4.2)
6.0 |Waste/Cther 002 |Changein source allocation (zeet A.1)
54 |Landuse change and forestry  |CO2 Data adpusted
L& [Energy CH4  |Change in source slocetion (e 1.4.2)
LA2  [Manufacturing Industries CH4  |Changein source allocation (see 28)
LA&3 |Transport CH4 Dt acjusted
2B |Chemical lndustry CH4  |Chiange in source allocation (e 1.4.2)
44 |Enteric fermentation CH4 Dt acjusted
4B |Manure management CH4 Dt acjusted
4D |Agricuftural soils N0 ihita adjusted
L.43 |Transport N0 Dt ajusted
i 20 |mproved method for Nivic acid production, emissianfactor reduced | Data adjusted, baged on
2B |Industrial processes et gl i
4BD |Agricutture N0 Data adjusted
HFs  |Method impraved hased upon newy analysis of HFC2Z production | Data &djusted
2F  |Consumption of halocarhons and (HFC23) and eskpercentage for cooling devises reduced bassd
L neww tesearch

=i

2E  |Consumption of halocarhons and §5F6  |Mew saurce idertitied (SFE) from couble glazing Dt adjusted Wewr Sonee
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Table A.5.9. CRF Recalculation Table 8.a for 1996

GREENHOUSE GAS SOURCE AND SINK CATEGORIES co; CH, N;O
Previous Latest Difference™ Previous Latest Difference™ Previous Latest Difference™
submission submission submission submission submission submission
CO; equivalent (Gg) (%) CO; equivalent (Gg) (%5} €0, equivalent (Gg) (%5}

Toial Mational Fmissions and Removals 184 721.10 179 T06.10 -2.71 24 425,04 24635.27 086 22 245.20 20 257.84 -3.03
L. Energy 183 021.10 178 005.69 -2714 4503.24 4732.78 510 2 386.69 T16.06 -T0.00
L&, (Fuel Combustion Activities 182 021.10 17700269 274 77490 7168 036 238669 11606 -70.00
141 |Enerey Industries 8 20000 5930575 .69 118.70 11870 0.00 136.40 3 723
L& 2, (Ilanfacturing Industries and Construction 4210000 42 23906 033 3N 3830 037 a1 fi5.84 1724
1.4 3. | Transport 3382110 3260998 358 119.07 11823 071 220720 14,02 -12.18
144 |Other Sectors 45 20000 42711020 -5l 2402 24387 -0.63 a1.39 2035 3323
LA 5. |Other 200000 137.70 9312 0.00 022 0.00 .00 0.08 0.00
LB. |Fugittve Fmissions from Fuels 1 000.00 1 003.00 0130 3 728.34 393510 £.08 .00 0.0a 0.00
L.B.1. |Solid fiel IE IE .00 0.00 0.00 0.00 .00 0.00 0.00
1.B.2. (O and Natural Cras 1 000.00 1 003.00 1130 3728.34 393510 £.08 .00 .00 0.00
2. Industrial Processes 1 700.00 1700.00 0.00 120.54 120.54 0.00 9827.00 2827.00 0.00
2.4 |Mineral Products R00.00 200.00 .00 231 231 0.00 .00 0.00 0.00
2B, |Cheraral Industry 0.00 .00 .00 109.20 109.20 0.00 9E27.00 DE27.00 0.00
22, |Metal Production 0.00 .00 .00 .30 .30 0.00 .00 0.00 0.00
2D |Other Production 0.00 .00 .00 .00 .00 .00 0.00

205, |Other 80000 &00.00 .00 273 2703 0.00 .00 0.00 0.00
3. Solvent and Other Product Use 0.00 0.41 0.00 .00 0.00 155.00 202.43 30.60
4. Agriculture 0.00 0.00 0.00 973110 0 735.08 0.04 8 525.00 §182.45 -4.02
4.4, |Enteric Fermentation 000 .00 767130 7683.12 015 00 ER

4B. |Manore Management .00 .00 205559 205195 -0.39 217.00 224.44 343
4C.  |Rice Cultration .00 .00 0.00 0.0a 008 a0 1]

4D, | Avcultursl Snils ! 0.00 (.00 .00 0.od 0.0d 000 8302.00 795801 -4.21
4E. |Prescrbed Buming of Savannas 000 .00 #TLLUE! #YLLTE #TALTE .00 0.0 0.00
4F, |Field Bumning of A gricultural Regidues 000 .00 #TLLUE! #YLLUE #ALUE .00 000 0.00
4G, |Other 000 0100 0.00 0.00 0.00 (1.00 0.00 0.00
5. Land-Use Change and Foresiry (net) -1700.00 -1397.68 -1T.78 0.00 0.00 0.00 0.00 0.00 0.00
54, |Changes in Forest and Other Woody Biomass Stocks 0.00 .00 .00 a0 R

5B. |Forest and Grassland Corversion .00 0.00 0.00 0.0a .00 0.00 0.00
5C. | Abandonment of Managed Lands 0.00 .00 .00 100 000

3D, |CO; Ernizgions and Removals from Soil 0,00 .00 0.00 A 0.00

SE.  |Other 11,00 0.00 0.00 0.00 .00 0.00 0.00
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Table A.5.9. CRF Recalculation Table 8.a for 1996 (continued)

GREEMNHOUSE GAS SOURCE AND SINK CATEGORIES O, CH, N; O
Previous Latest Difference™” Previous Latest Difference™ Previous Latest Difference™’
submiission ‘ submission submission submission submission submission
C0O; equivalent (Gg) %) C Oy equivalent (Gg) (M) CO; equivalent (Gg) 0]
6. Waste 0.00 0.00 0.00 10 028.97 10 004.87 -0.24 173.60 151.00 -12.50
A4 |Solid Waste Dispogal on Land 0.00 0.00 0.00 10017.00 000200 -0.24 0.00 000
6B, |[Wastewater Handling 11.97 1197 0.00 17360 15120 -12.50
6.0, |Waste Inciveration E IE 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6.0, |Cther 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
T. Other (please specifin == .00 0.00 .00 42.00 42.00 0.00 1178.00 1178.00 0.00
Sobents and other product use 0.00 42.00 42.00 0.00 0.00 0.00 0.00
FPolluted surface water 0.00 0.00 0.00 0.00 1 175.00 1 175.00 0.00
Memo Tiems: 0.00 0.00 0.00 0.00
International Bunkers 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Multilateral Operations 37 200.00 37 196.00 -0.01 0.00 0.00 0.00 .00 0.00 0.00
C0Q; Emissions from Biomass 0.00 0.00 0.00 0.00 0.00 0.00 0.00
GREEENHOUSE GAS SOURCE AND SINK CATEGORIES HFCs PFCs S5Fy
FPrevious Latest Difference™ Previous Latest Difference” Previous Latest Difference ™
submission submission submission submission submission submission
C0; equivalent (Gg) %) C Oz equivalent (Gg) ) C Oy equivalent (Gg) (i

Total Actual Emissions T7524.23 7 200.41 -4.18 204211 204211 0.00 160.37 36471 127.42
2.3 [ Aluniniure Production 1 964.30 1 964.30 0.00 0o
2E. |Production of Halocathons and SF; & 204.00 a 70878 -285 0.00 0.00
2F.  |Consumption of Halocatbons and 5F. 620,23 500,63 -19:28 7781 77.81 0.00 160.37 364.71 12742

Other 0.00 0.00 0.00
Potential Emissions from Consumption of HFCs/PFCs and SF¢ 1955.90 1 955,90 CEBI CBI CBI CEBI

Previous submission [ Latest submission Difference™
C0; equivalent (Gg) (i)
Total GO, Equivalent Eamissions with Land-Use Change and Forestry & 239 419,04 3281776 B
Total CO; Eyjuivalent Emissions without Land-Use Change and Forestry 241 11904 234 21544 286
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Table A.5.10. CRF Recalculation Explanation Table 8.b for 1996

Specify the sector and sourve/sink GHG RECALCULATION DUETO
category™where changes in estiniates CHANGES IN: Addition/removal’ replacement
have occurred: Methods Emission factors @ Activity data® of source/sink categories
3 Solvent and product use c0: Dita adjusted
143 |Transport C0Z,CHY, Dita adjusted
0

L. ALL ALL Change of method for stafishcal
differences: all combustion emissions
were recalulated ard allocated. The
ofher sechors were leff unchanged.

co2 Change of method for statistical Elirmation of this CO2 source
diffrences: elivination by partly
maving toexports (coal), rost to

LAS " |Other 1A 2o mosily fedstorks) e
teruorval of statistical diffetence in gas
mlks
54  [Land use change and forestny"C2 Data adjusted

HFCs Ilethod irnproved based upon vew | Data adjusted

analysis of HFC2Z2 production
(HECZ3) and leakpercentage for
2F  |Consumption of halocarbons conling devises rechured based wpon
eV teseaich
. 3F6 Hew souroe identified (SF6) fiom Data adjusted Hewr sorce
2F  |Consumption of halocarhons bl ghzig
44  |Enteric fermentation CH4 Data adjusted
4D |Agricultural soils W20 Data adjusted

4B |Manure management CHAN20 Data adjusted
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Table A.5.11. CRF Recalculation Table 8.a for 1997

GREENHOUSE GAS SOURCE AND SINKE CATEGORIES co, CH, N, 0
Previous Latest Difference™ Previous Latest Difference™ Previous Latest Difference™
submission submission submission submisgion submission submission
C0; equivalent (Gg) (o) CO; equivalent (Gg) (%) €0, equivalent (Gg) (%)

Total National Emissions and Removals 181 16550 168 973.40 -6.73 23 158.18 23 11492 0.19 22 830.13 21 109.39 -1.57
1. Energy 179 283.44 167 101.42 -6.79 301177 3 003.78 036 2422.16 684.56 1174
L&, [Fuel Combustion betrities 178 265.58 166 023 560 -6.83 632,19 6l2d0 221 242216 654 560 ST
1.4.1. |Enerey Industries 5790163 S8 19971 .51 6,24 62105 340 14292 28 20 -alln
1.4 2, |\ Ianufacturing Industries and Construction 44 534 6 3901010 -12.41 3343 2323 -30.51 15,20 8.9 -56.600
1.4 3. | Transport 33059 68 3304085 -0.04 110.85 110.78 02 222097 621 89 -72.11
1.4 4 [Other Sectors 36 431 .30 3382680 -1 g6 2017 20.10 35 23.44 2522 163
145 [Cither £ 338 43 0. -100.00 0o nan -100.00 0.03 0.0 -100.00
LB. |Fugtive Emissions from Fuels 101784 101784 .00 328558 328558 0.0 0.00 0.0 .00
1 B1. [Solid fuel IE IE .00 0.0 nan .00 .00 f.00 .00
1 B2, (Ol and Natural Gas 101788 101788 .00 328558 328558 0.0 .00 0,00 .00
2. Indusirial Processes 172654 172654 0.00 57.23 57.23 0.00 10 843.73 10 843.73 0.00
24, |Imeral Products 108717 108717 0.00 294 294 0.0 0.00 0.00 0.0
2B, |Chemical Industry 1782 Y] 0.00 5173 51703 0.0 10843 43 10843 43 0.0
22, |Metal Production nan 0.0 .00 .00 100 0.0 .00 0.0 0.0
20 |Other Production 0an 0.n 0.00 00 100 .00 .00

Aix |Other 6215 56215 .00 257 257 0.0 010 010 0.0
3. Solvent and Other Product Use 10.54 0.4b 05,64 00 0.00 177.25 170.85 -3l
4. Agriculture 0.00 0.00 0.00 9370.73 936180 .10 8 041.40 8 055.66 0.18
4.4, |Enteric Fermentation [an [an 740544 740544 .00 LERAE! (21!

4B, |hanue Management 00 o 1 B65.29 1956368 045 21080 21483 151
412 |Bde Cultrration 0an o 0.0 0o 0.0 @00 G0

4D, |Agricultural Soils 2 noa 000 0.00 0.00 000 non 783080 724083 013
4E  |Prescrbed Buming of Savannas g i (] nnn .00 .00 0.0 0.0
4F,  |Figld Buming of &gricultural Residues a0 oo 000 oo (R 0.00 0.0 0.0
417, |Other a0 o 000 oo 0.0 0.00 0.0 oo
5, Land-Use Change and Foresiry (net) -1700.00 -1 18035 3057 0.00 0.00 0.00 0.00 0.00 0.00
54, |Changes ih Forgst and Other Woody Biotwass Stocks 0.00 0.og .00 oag 0.00

5B |Forest and Crrassland Cormersion 0.00 0.0 nnn 0.0 .00 0.00 0.0
50, |Abandonrient of Mansged Lands 0.00 .00 (URAE] [0 0.00

3D, |CO; Emissions and Femovals from Soil 0,00 fan oo ERA ] 0.00

5E.  |Other .00 0,00 nnn .00 0.00 0.0 f.on
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Table A.5.11. CRF Recalculation Table 8.a. for 1997 (continued)

GREENHOUSE GAS SOURCE AND SINK CATEGORIES Co, CH, N0
Previous Latest Difference™ Previous Latest Difference) Previous Latest Difference™
submission submission submission thmission submission submission
C0; equivalent (Gg) (0] CO; equivalent (Gg) iy CO; equivalent (Gg) iy
6. Waste 144.98 144.98 0.00 277108 9 750.74 -0.21 176.59 176.59 0.00
6.8 |Sobid Waste Disposal on Land 0.00 0.00 0.0o 974362 972328 -021 0.0 0.00
6B, |Wastewater Handling 2721 27.21 0.00 176 51 176.51 0.00
6.C.  |Waste Incineration IE IE 0.00 .00 0.a0 0.00 0.00 a.oo 0.00
6.0, |Other 14498 14408 0.00 025 0.25 0.0o 0.0z 0.0z 000
7. Other fplease specifi) i 0.00 0.00 0.00 4137 4137 0.00 1178.00 1178.00 0.00
Sokvents and other product use 0.00 0.00 000 41 37 4157 000 0.00 0.00 0.00
Polluted surface water 000 a.an 000 0.00 117800 1178.00 0.00
Memo Tems: .00 0.00 ooa 0.on
International Bunkers 48 509.00 48 509.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Multilateral Operations 0.00 0.00 .00 0.00 0.00 .00 0.00 0.00 0.00
CO; Emissions from Biomass 5 313.85 5 313.85 0.00 0.00 0.00 000 .00
GREENHOUSE GAS SOURCE AND SINK CATEGORIES HFCs PFCs SF
Previous Latest Difference ™ Previous Latest Difference®” Previous Latest Difference
submission submission submission thmission submission submission
CO; equivalent (Gg) (i) CO;equivalent (Gg) (i) CO; equivalent (Gg) (i)

Total Actual Emissions T 88410 8 213.84 4.18 2153.98 2 153.98 0.00 131.88 385.51 111.96
2.3 | Alureinium Production 2 064.50 2064.50 0.00 0.oo
2E. |Productionof Halocathons and 5F: 690182 TH5T4 TS5 0.00 0.00
2F. |Consumption of Halocahons and 5F« 052.28 708.10 -1875 8048 8043 0.0 181 88 385.51 11196

Oither .00 0.00 000 .00 .00
Potential Emissions from Consumption of HFCs/PFCs and SF 2 159.50 2 150.50 CBI CBI CBI CBI

Previous submission | Latest submission Difference®
0, equivalent (Gg) (i)
Total C0y Equivalent Erissions with Land-Use Change and Forestey ! 235 682,76 222 77069 548
Tatal Gl Feivalent Frnissinns without Tand-TTse Change and Frrestryr ! 23T 382 T6 225 951 04 566
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Table A.5.12. CRF Recalculation Explanation Table 8.b for 1997

Specify the sector and sourcelsinlk category™ GHG RECALCULATION DUE TO
where changes in estinuates have ocourred: CHANGES IN: Addition/removal/ replacement
Methods Enssion faciors Activity data® of souree(sink categories
LAS |ALL ALL Change of method for statisficel

differences. all combustion emissions
were recaleulafed and allocated The
other sectors are loff unchanged

coZ Change of method for statistizal Elireaniatinm of this CO2 souee
differences: elimination by prartly
tovitg to exports (coal), most to

143 |Other 1 4 2 (ol rostly fedstocks), and

tetroval of statistical differance m gae

mlAS
34 |Land use change and forestry co2 Data adjusted

HECs Ilethod meproned based upen vew | Dataadjusted

analysis of HFCZ2 production
2F  |Consumption of halocarbons and SF6 {HFC23) and leakpercentage for

cooling devises reduced based upon

new tesearch

_ 3 Nenwr souee identified (SF6) from Data adpusted Newr sonree

2F  |Consumption of halocarbons and SF6 double i
44 |Enteric fermentation CH4 Data adjusted
4B |Manure management CH4MN20 Data adjusted
4D |Agricultural seils H20 Data adjusted
183 [Toansport CO2CHAM2 Data adjusted

0
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A.5.13. CRF Recalculation Table 8.a for 1998

GREENHOUSE GAS SOURCE AND SINK CATEGORIES co; CH;, N0
Previous Latest Difference™” Previous Latest Difference™ Previous Latest Difference™
submission submission submission submission submission submission
CO; equivalent (Gg) (i) C0; equivalent (Gz) (i) C0; equivalent {Gg) (i)

Total Mational Emissions and Removals 180 912.64 175 056.88 -3.24 2220719 22 356.58 0.27 22 572,09 17 822.36 -21.05
L. Energy 178 948,60 173 180.42 -3.22 371242 372175 0.25 211512 #28.21 -60.84|
La, |Fuel Combustion &ctivities 17739537 171 426 .89 -3.25 field. 42 409 -0.0% 411512 82821 -G08
L& 1. |Energy Industries 5905739 60 378.90 0.70 9242 2028 -3.40 147.78 142.74 -3.42
1.4.2, [ Ilanmfacturivg [ndustries and Constrction 43 981 62 43 243 56 -1.68 3795 38.85 -2.90 17.05 3138 8309
1.3, | Transport 33998 .51 3398377 -0.04 10209 106.09 392 193578 £20.98 -67.20
L.&.4. |Other Sectors 3585214 3400932 -5.14 41193 41018 -0.43 2446 2408 -1:55
L5 |Other 360561 1094 0970 002 1.68 10 566.57 004 0.04 0,00
1B, |Fugtive Fmissions from Fuels 155332 1553.53 0.01 306500 307768 031 0,00 0.00 0,00
1 B.1. |Solid fuel IE IE 0.00 0,00 0,00 0.00 0,00 0.00 0,00
1.B.2. |01 and Natural Gas 1 55332 1553.53 .01 3 068,00 3077 66 0.31 .00 0.00 .00
2. Indusirial Processes 1 T67.75 1318.00 -25.30 50.57 50.48 -0.18 11 157.59 T 658.23 -3L.36
2.8 |Mineral Products 1 048.50 102540 -2.20 268 268 0.00 0,00 0.00 0.00
2B, |Cheruical Industry 25723 0.00 -100:00 46,72 4672 0.00 1115747 THE23 -3134
20, |Ivetal Production 2341 0.00 -100:00 0.00 0.00 0.00 0.00 0.00 0.00
200 |Other Production 0.00 0.00 0:00 000 0.00 0,00 0.00

200G, |Other 439 .42 29359 -33.19 1.17 1.08 7142 0.12 0.00 -100.00
3. Solvent and Other Product Use 11.40 0.45 -06.00 000 0.00 167.64 160.30 -4.38
4. Agriculture 0.00 0.00 0.00 0079.35 012891 0.55 770030 T 826.88 0.47
4.k, |Enteric Fermentation oo 0.00 112635 7 165.19 080 (ER) g

4B, |Ivamnre Management 000 0.00 1953.00 1950972 034 201.50 208.94 3409
4.0, |Fice Cultmration 000 0.00 0.00 0.00 0.00 (ER (ERHE]

40, | Bgricultural Soils ¥ 0.00 0.00 0.on 0.00 0o 0.00 758820 TE17.94 038
4E. |Prescrbed Buming of Savannas 000 0:00 0.00 0,00 0.00 0,00 0.00 0,00
4F. |Field Pinning of & gricultural Residues 000 0.00 0.00 0,00 0.00 0,00 0.00 0,00
4.5, |Other .00 0.00 0.00 0.00 .00 0.00 0.00 0,00
5. Land-Use Change and Foresiry (net) -1 T00.00 -1370.57 -18.85 0.00 0.00 0.00 0.00 0.00 0.00
34 |Chatges it Forest and Other Woody Biotnass Stocks 0.00 0.00 0.00 000 0.00

5B, |Forest and Grassland Corrersion 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5.0, |Abandonrment of Managed Lands 0.00 000 000 ERAE) 0.00

2D, |COy Eraissions and Removals frora Soil 0.00 0.0 .00 0:00 0.00

5E.  |Other 0.00 0.00 .00 0.00 0,00 0.00 .00
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Table A.5.13. CRF Recalculation Table 8.a for 1998 (continued)

GREENHOUSE GAS SOURCE AND SINK CATEGORIES CO; CH, N;O
Previous Latesi Difference™ Previous Latest Difference™ Previous Latest Difference™’
submission submission submission submission submission submission
C0; equivalent (Gg) (%) C0; equivalent (Gg) (i) C0; equivalent (Ge) (%)
6. Wasie 184.80 557.02 20042 941432 9414.77 0.00 lad. 33 154.29 -0.02
6.4 |Sohd Waste Disposal on Land 0.00 0.0o0 0.00 2334.50 233519 0.01 0,00 0.00
6B |Wastewater Handling .00 000 7947 1947 0.00 16425 16425 0.00
6.0 |Waste Incineration IE IE 0.00 0.00 0.00 0.00 0.00 0.00 0.00
a0 |Other 18420 55702 201,42 0.34 0.10 -69 .46 0.09 0.0& -41.01
7. Other [please specifi) — 0.00 0.00 0.00 40.53 40.67 0.34 1178.00 1184.44 0.55
Sobrents and other product use 000 A0.67 0,00 40.53 A0.67 0.34 1 178.00 0.00 -100.00
000 0oo 000 0.00 0.00 000 000 118444 oon
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Memo Items: B.00 000 0.00 0.00
International Bunkers 49 318.78 40 53100 0.43 0.00 0.00 0.00 0.00 0.00 0.00
Muliilateral Operations 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
C0; Emisgions from Biomass 5 350.00 4 85030 017 0.o0 oo .00 0.00
GREENHOUSE GAS SOURCE AND SINK CATEGORIES HFCs PECs SFy
Previous Latest Difference™ Previous Latest Difference™ Previous Latest Difference™”
submission submission submission submission submission submission
CO; equivalent {Gg) (%) CO; equivalent (Gg) () C0; equivaleni (Gg) (U
Total Actual Emissions 8 695.17 0 200.63 5.81 2 468.50 1727.48 -30.02 132.41 362.11 178.77
2230 A lurnivdur Production 236560 1 62458 -31.32 0.00
2E [Production of Halocathons and 5F; T 51857 225618 2E1 0.0o 0.0a
2F, |Conswoption of Halocathons and SF 1 17860 Q44 46 1993 102.90 10200 0.00 132.41 36011 17897
Other 0.00 0.00 0.00
Potential Emissions from Consumption of HECs/PFCs and SFy 1881.20 1 365.00 CBI CBI CBI CBI
Previous submission | Latest submission Difference™
C0; equivalent (G2) (1)
Total £0; Equivalent Ernissions with Land Use Change and Forestry P! 23537889 22515347 434
Tatal C0; Equivalent Ermissions without Land- Use Charige and Forestry®? 237 072 29 206 533 04 445
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Table A.5.14. CRF Recalculation Explanation Table 8.b for 1998

Specify the sectorand sourcelsink categorywhere changes tn | GHG RECALCTLATION DUETO
estinigtes have oceumed: CHANGES IN: Addition/removal replacement
Methods ® Enssion fartors & Autvity data® of sourcefsink categories
ALl ALL Filk in 2001 the soures allocation for 1950, 1993 1996, 1999 andd 2000
s baen revtsad hased on o new sef of allocation cods in the
Dhufch amventary, rasulfing in uniformity in the allocation over the
mantioned paars. Ferthermara the identfication of biofuels has baen
impraved for thase pears
L&3 Other o2 Change of wethod for statistical differences: elinnation by partly Elirarestion of this CO2 souree
teving to exparts (coal), partly to 1.4 2 (ol mostly feedstocks),
and teorval of statistival difference ingas in 1.4 5
LAl Energy industries oo Chatge in sommes allocation (see 143 and §)
LA2 Manufacturing indusiries 02 Change in sommes allocation (see 2.6)
143 Transport o2 Dt sdfusted
144 Other seciors 002 Chatge of rethod for statistical differences: elitination of Eliimation of CO2 somes
statistical difference ingas in .44,
ZABCI | Indusirial processes (8] [naproved soues allocation (o 1)
3 Solvent and other produet use (8] Chatige n soues allocation (see7)
54 Land use change and forestry 02 ) Dt sdjusted
6D Other sectors 02 Change I soues allocabion {see 1 4.1.8)
I ional hunkers [se2] Data adusted
€02 from hiomass o2 Diata aifjusted, due to proved
ideitifiestion of biogss
corhustion
LAl Energy industries CH4 Inaproved sommes allocation
LA3 Transport CH4 Dt sefusted
0 Industrial processes CH4 Inaproved soues allocation (o 1)
LAS Other CH4 Inaproved soues allocation (from 6and 14)
44 Enteric fermentation CH4 Dt sifusted
4B Manure ment CH4 Dt sfusted
64 Solid waste disposal CH4 Dt sifusted
6B Waste water handling CH4 [nuproved soues allocabion {fo 1.2 5)
6D Other CH4 Change I soues allocation { see 1)
7 Other CH4 Innproved souree alloation (fror 3)
x| Solvent and oiher produet use 120 [nnproved souree allocation ( to 14)
L4 Energy industries 120 Inaproved allocation (see also 14 3)
143 Transport 120 Dt sifusted
w0 Chemical industry 1720 [naproved method for Niteic aeid production, emissionfactor Dt afjustec] biased o
teduced based on measwrenents g ing dita
4D Agricultural soils 120 Dt sifusted
6D Other sectors 20 Change I souree allocabion {from LA)
263 Aluminium production PFCs Reeoaloulation, nsing plant=specific actrvity data and endssion Use of plant-specific produrtion
factors hased on new dita
2F Consumption of halocathons and $F6 HFCs [Vlethod iyproved based upon new analysis of HFC22 production | Deta adjusted
(HFC23) and leakpercentage for eooling devises reduced based
upot 1 tesearch
iF Consumption of halocarhons and SF§ SFé lew somres identified (SF6) from double ghising Dats adfusted Hew souce
|
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Table A.5.15. CRF Recalculation Table 8.a for 1999

GREENHOUSE GAS SOURCE AND SINK CATEGORIES COy CH, N;O
Previous Latest Difference™’ Previous Latest Difference™ Previous Latest Difference™
submission submission submission submission submission submission
CO; equivalent (Gg) (4 CO; equivalent (Gz) (%) CO; equivalent (Gz) (%)

Total National Emissions and Removals 172 461.83 172 060.76 -0.23 2170171 21 T03.43 0.42 22717167 17 361.89 -23.76
1. Energy 170 272.56 170 291.38 0.01 3 695.40 3723.% 0.77 2002.03 820.93 -58.99
L&, [Fuel Corbustion Sctraties 168 719.24 165 72437 000 62740 69418 1044 200203 22093 -58.99
1.A.1. |Enerey Industries 5514125 57010.63 502 26.23 126.74 4697 103.42 141.40 36,72
1.4.2, IMarnfacturing Industries and Construction 43 548,41 43 150.10 -0.92 Exicy) f6.16 02124 2003 2335 1655
1.A&.3 | Transport 34 60954 3468235 -0.05 0503 100.40 463 1 854.35 633.04 6386
L& .4 |Other Sectors 35 30067 3208126 -6.57 411.84 30022 307 2415 2314 -4.17
LAS |Other 2837 0.04 0026 .02 1 66 10481 .50 0.7 .00 -100.00
LB, |Fugittre Emissions frorn Fuels 155332 1 567.50 0.0 306300 3 029,98 -1.25 0.00 .00 .00
1.B.1. |5olid fuel .00 IE 0,00 .00 .00 .00 0.0 .00 .00
1B 2. |Oil and Matural Cras 155332 1 567.50 0.21 306800 302998 -1.25 0.0 .00 .00
2, Indusirial Processes 1794.61 1315.57 -2i.60 5107 56.01 251 1115747 710890 -35.48
2.4 (Mineral Products 107536 97497 -9.34 268 205 oon 0.00 .00 .00
2B,  [Cherucal Industry 25723 0.00 -100.00 4211 5317 10.52 1115747 718748 -35.58
22, [Metal Production 2261 0.00 -100.00 .00 .00 .00 0.00 .00 .00
2D, [Other Production .00 0.00 .00 .00 .00

25, [Other 430.42 34060 -22.49 1.17 .79 52,92 0.00 11.42 .00
3. Solvent and Other Product Use 10.86 0.57 -04.75 0.00 163.05 155.67 -4.53
4. Agriculture 0.00 0.00 0.00 3 g80.10 §025.21 0.51 705820 782285 -1.70
4.5, [Enteric Fermentation .00 A 06822 701158 .62 : 0.0

4B,  [hlawe Maragement .00 1011.97 191363 .09 10840 20228 183
4.2, [Rice Cultmeation .00 .00 WO .00 0

4D, |Agicultural Soils 0.00 0.00 0.00 IE 0.00 7755 29 762058 -1 20
4E.  [Prescribed Buming of Savannas 0.00 0.00 HO .00 .00 .00 .00
4F,  [Field Burning of Agricultural Residues 0.00 .00 HO .00 .00 .00 .00
45, [Other 0.00 .00 .00 .00 .00 .00 .00
5, Land-Use Change and Foresiry (net) -1700.00 -1235.57 2.3 0.00 0.00 0.00 0.00 0.00 0.00
5.4, |Chatges in Forest and Other Woody Blomass Stocks 0.00 .00 A

5B |Forest and Grassland Corsrersion 0.00 0.00 0,00 n.o0 0.00
500 |Abandoreaent of Wanaged Lands 0.00 HHALE] LEALE]

5.0, |0y Emissions and Femovals from Soil 0.00 oo 000

3E. [Other 0.00 .00 .00 .00 .00
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Table A.5.15. CRF Recalculation Table 8.a for 1999 (continued)

GREENHOUSE GAS SOURCE AND SINK c0; CH, N0
CATEGORIES Previous Latest Difference™ Previous Latest Difference™ Previous Latest Difference™
submission | submission submission submission submission submission
C0O; equivalent (Gg) (%) C0O; equivalent (Gg) (4] CO; equivalent (Gg) (0]
6. Waste 2083.80 452.74 -78.27 207415 2 045,52 -0.30 188.82 177.48 -6.01
G.b . |3olid Waste Dispogal on Land 0.00 0.00 .00 290430 200365 -0.01
6B, |Wastewater Handling o.0o 79.47 5283 -33.52 16423 177.42 203
6.0 |Waste Incineration 0.00 IE .00 0.00 1IE 0.00 .00 IE 0.00
6.0 |Other 208320 45274 -TE27 0.38 0.11 -72.24 2459 0.06 -00.77
7. Other (plecss specifi) == 0.00 0.00 0.00 40.80 40.76 -0.10 1178.00 1 186.05 0.68
Sobkents and other product use 0.00 0.00 4076 0.00 0.00 0.00
0,00 0.00 0.00 0.00 118605 0.00
0,00 0.00 0.00 0.00 0.00 0.00
0,00 0.00 0.00 0.00 0.00 0.00
0.00 0.00
Memo Items:
International Bunkers 49 318.78 51213.63 3.84 0.00 NE 0.00 0.00 0.00 0.00
Muliilateral Operations 0.00 0.00 0.00 0.00 NE 0.00 0.00 0.00 0.00
C0Q; Emissions from Biomass 2.08 4 892,70 164 167.26
GREENHOUSE GAS SOURCE AND SINK HFCs PFCs 5F
CATEGORIES Previous Latest Difference™’ Previous Latest Difference™? Previous Latest Difference™
submission submission submission submission submission submission
C0O; equivalent (Gg) (%) CO; equivalent (Gg) (Vi) CO; equivalent (Gg) (M)
Total Actual Emissions 8 835.73 T 240.66 -18.05 250378 1 448.61 4415 136.71 336.27 145.98
2.3 A lurnindure Production 247120 132603 -46.34 0.00
2E. |Produstion of Halocarbons and 5F; 751857 3&817.70 -49.22 0.00 0.00
2F. |Consumption of Halocarbons and 5F. 131716 100877 234 122.58 12258 0,00 13671 33627 14528
Oither 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00
Fotential Emissions from Consumption of HF Cs/PFCs P CBI CEI CEI CBI
Previous submission | Latest submission Difference®?
C0O; equivalent (Gg) (i)
Total ©0; Equivalent Erissions with Land-Use Change and Forestryr ! 23838527 216 591 86 -5.16
Total 20 Equivalent Emissions without Land-Use Charnige and Forestrse ™ 230 08527 217 827.43 -533
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Table.A.5.16. CRF Recalculation Explanation Table 8.b for 1999

Specify the sector and source/sink GHG RECALCULATION DUETO
catezory”'where changes in estinuates CHANGES IN: Addiﬁmﬂmmn.vaﬂ leplau.mmi
Tuave occurred: Methods Enuission factors ©! Activity dats ™ of source/sink categories
:j
ALL |ALL WNEB A 1999 figures  |N B A 1999 figures
were provisional i tha |were provisional in the
revious submission revious submission
ALL |ALL Al [ this submission the final foures for 1999
are reported. fn 2001 the source allocation
[for 1000, 1995 1998, 1999 and 2000 was
revised based on a new set of allocation
codes in the Dutch inventary, resuling in
uniformily in the allocation over the
mentioned years. Futhermore the
identification of biafuels is improved for
these years
1,23 |4l Energy and Industried  [41] Dhie to new developments in the invenlory Eased on incomplete fuel
saurces especially |method for individual indusirial saurces in data (with poor gualiy)
caz 1999 there ware less individual dala
available. These data (from individual
companies) are used to caloulate the
completing estimate to yield the national
emission data. The completing estimate is less
detatled in source allocation than the data
\fram individual companies, therefore a
grealer part of the emissions could nol be
allncated as precise as in former years
Furtharmore dug to starting up problems in
the new invertory far from all fueldata were
available fram individual companies and thus
in the secloral approach for Energy.
1.43 |Transport 20 Data adjusted
6 Waste CH4 Irproved sowrce allocation (to 1.4)
4.4 Enteric CH4 Data adjusted
4B Manure CH4 Data adjusted
6D Other CO2 Irprosved source allocation (fror 14), and irproved
allocation of erissions fhom bioraass
2C Chemical indusiry 20 Irproved method for Mitric acid production, erdssionfactor |Data adjusted, based on
reduced based on measurements measuring data
4D Agricultural soils 20 Data adjusted
6D Other seciors 20 Change in sowee allocation (to 1 4)
203 |Aluminium production FECs Recalculation, using plant=specific actraty data and Ust of plant-specific production
exmissinn factons hased on new measurements data
2F Consumption of halocarhons and |HFCs Ilethod improved based upom new analysis of HECZ2 Data adjusted
SF6 production (HFC23) and leakpercentage for cooling devises
reduced based mpon new research
2F Consumption of halocathons and  [SFd Hew source identified (SFS) fror double glazing Data adjusted Mew souree
SFi
5.4 Land use change and foresiry CO2 Data imcluded CO2 rerorvals included
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Annex 5.3 CRF Completeness Table 9 for 1990

Table A.5.17. CRF Completeness Table 9 for 1990

Sources and sinks not reported (NEX1)
GHG Secton(2) Source/sink category (2) Explanation
co2 1===] |4 bgicultue Agricultural Soils Hot estimatediuonitored
5. Land-Use Change and Fomstry CGrassland Corversion ot estimatedinonitored
D. 202 Eraissions and Removals from Soil Hot estimatedinonitored
CH4 I | Extissions deceased n last 40 years due to drainage and lowering of
4. hgrioultus Agrimttural Soils wrater tables; enissions mehuded i natural total, thus no net
{ positive) anthropogenic emisgions
& recent swvey identified some rinor sources (notakly lirge-scal
Vasinis cornpost production from organic waste and waste water treatment),
to be mcluded when ronitored regularhy and when not already
inchuded in the present emiseion ventory.
Intemational bunkers Hot estirmated
N0 = & recent swvey idendified sote tinor sowrees (notably lavge-seale
arions conpost production from organic waste and waste water treatrent),
1o be neluded when rordtored vkt and when not alreads
included in the present enission Inventory,
Intermational hunkass Hit estitnated
HFCs JE0]
FFCs ]
& recent swvey identified some winor sources; to be included when
2, Industril Processes motdtored regularly and when not alteedy inchuded in the present
eHissIon ventory
3F6 | & recent stwvey identified some anor sowrces ; to be neluded when
2. Industrial Processes moritored regularly and when not alteady inchoded i the present
eizsion liventory,
Sources and sinks reported elsewhere (TEX3)
GHG Source/sink category Allocation as per IPCC Guidelines Allocation used by the Party Explanation
co2 Specific source categories Detailled souree category Within that source categoryon | Detalled soures categoties ot distinguishable n brventory data
less detailed level or under
"other"
Exarnples
|
Fugitrve oil dzas 1B 2ai O production 1. B.2hi productioniprocessing
Industnil processes 2B.1 Amoonia produstion 203 Other
Coke production 1.4 1 Enpey industries 142 Mafacturing industries | Sonce allocated to Tavset Gromp Industry
OfF.1oad vehicles (agrculbue) 1.4 4 Stmall conustion 1.4.3 Transport Soree allocated o Target Gromp Transport
Off-road vehieles (construction) 1.4 2 Mannfacturing Industries 1.4 3 Transpodt Sonee allocated to Tarzet Gromp Taansport
Waste corhmstion (fossil fue] welated | 1.A.1 Energy industries 6.0 Waste / Other Mo waste combustion in the Netherbnds whitout enetay recovery
tarhon)
CH4 = Specific source categories Detailled source category Within that source category on | Distailled souree categories not distinguishable in inventory data
less detailed level or under
"other"
Exarnples
Fugitve oil dgas 1B 2ai Ol production 1. B.2hi poductioniprocessing
Inhustnil processes 2B.1 Amoonia produstion 2B.5 Other
N0 | Detailled process endssinn data (inor avmounts) not
2. Industria] Processes 1.4 2 Marufactrng Industnes 2. Industrial Processes distinguichible in fventary deta
4D Inditeet Endssions 4D Hitrogen leaching 4D others Backeround agricutbusl
6 B Waste water handling N20 fremn hurnan seveage 7. Folluted smface water
HECs
PECs

3F6
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Annex 5.4: CRF Trend Tables 10 for greenhouse gases

This appendix shows a copy of sheets from the CRF data files, presenting unrounded figures.
The number of digits shown does not represent the uncertainty estimated for the emissions
(see Section 7.1). Please note that all data for 2000 are preliminary. Sheets are presented for,
respectively:

- COy

- CHy

- N,O

- HFCs, PFCs and SFg

- All gases and source categories in CO»-eq.
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Table A.5.18. Emissions of greenhouse gases in the Netherlands; CRF Trend Table 10: CO,

Base year™ | 1990 1901 1992 1903 1994 1905 1996 1907 19908 1999 2000
GREENHOUSE GAS SOURCE AND SINK CATEGORIES (Gg)
1. Energy 157 448 157 448 165 #89 164 332 166 724 167 324 171 103 178 006 167 101 173 119 170 292 171 714)
& Fuel Cordbustion (Sectoral &pproach) 157152 157 152 165 429 163 962 166 374 167 134 170 300 177 003 166 034 171 566 168 724 170 142
1. Enetgy Industries 51513 51513 52190 54130 53 800 55 D20 56 580 59306 58 200 60379 57011 50 085
2. Ilanufacturing Industries and Construction, 41 898 41 898 42 660 42 510 39 920 40 950 43 024 42 239 39 010 43 244 43 150 43 003
3. Transport 25 085 29 085 25 119 30 362 30 944 31184 32 130 32610 33 047 33 984 34 682 35120
4. Other Sectors 34643 34643 40 390 37330 40 060 3% 460 38 426 42710 35827 33.049 32581 32935
5. Other 12 12 1070 -370 1650 560 11 133 i 11 i 0
B. Fugitive Erissions from Fusls 206 206 460 370 350 190 203 1003 1018 1554 1 568 1572
1. Solid Fuels IE IE IE IE 1E IE 1E IE 1E IE IE IE
2. Oil and Natural Gas 206 206 460 370 350 150 203 1003 1018 1554 1 568 1572
2. Indusirial Processes 1590 1590 1500 1270 1210 1 440 1442 1700 1727 1319 1316 1 360
&, Wineral Products 1024 1024 700 750 1050 1050 1114 500 1087 1025 975 951
B. Chermical Industry 0 0 1 i 0 i 0 0 277 0 0 0
. IWletal Production 0 0 0 0 0 0 17 0 0 0 0 22
D. Other Production 0 0 0 i i i i 0 i 0 0 0
E. Production of Halocarbons and 5F;
F. Consumption of Halocathons and 5F;
T, Other 566 5686 300 520 160 390 311 300 362 204 341 357
3. Solvent and Other Product Use 0 0 100 100 0 0 0 0 0 0 1 0
4. Agriculture 0 0 0 0 0 0 0 0 0 0 0 0
& Enteric Ferrentation 0 0 0 0 0 0 0 o 0 0 0 0
B Dilanure hianagement o 0] o 0] 0] 0] 0] o 0] o 0] o
T Rice Cultivation 0 0 0 0 0 0 0 0 0 0 0 0
D &prirnltural Soils 27 o & i 0 1] 0 1 o o o o 1]
E. Prescribed Burning of Savarmas 1E] 1E] 0 0 0 0 NE] 0 0 NE] HE] NE]
F. Field Buming of Agricultural Residues 0 0 0 0 0 0 0 ] 0 0 0 0
3. Other i 0 1 0 0 0 0 i 0 i 0 0
5. Land.Use Change and Forestry ™ 1422 1422 1528 -1 487 -1806 -1929 1232 -1398 -1180 -1380 -1 236 -1413
&, Changes in Forest and Other Woody Biomass Stocks 1422 -1423 -1528 -1487 -1 804 -1529 -12332 -1 308 -11820 -1320 -1 2346 1413
B. Forest and Grassland Conversion O HO HO N =) N o NO O O HO Ho
. Sbandonment of Wanagzed Lands HO HO HNO =] NO O NO O HO HO HO =]
D. CO; Emissions and Retnovals frora Soil HE NE NE NE NE NE NE HE NE HE NE HE|
E. Other i 0 0 0 0 0 0 i 0 i 0 0
6. Wastie 500 500 0 0 0 0 113 [1] 145 557 453 453
& Solid Waste Disposal o Land 0 0 0 0 0 0 0 ] 0 0 0 0
B. Waste-water Handling 8] g E] g 8] g 8] o 8] 8] g &}
. Waste Incineration IE IE IE IE IE IE 1E IE 1E IE IE IE
D. Other 500 500 0 0 0 0 113 [ 145 557 453 453
7. Other (please specifi) It [1] 0 0 0 0 0 0 0 0 0 0 0
Sokeent and other product use a 1] u] 1] o 1] o o o a 1] u]
Folluted surface water o a o a a a a o a o a 0
Ilise. 0 i 0 i 0 i 0 0 0 0 i 0
Tulise. 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 i 0 0 0
Total Emissions/Removals with LUCF © 158 117 158 117 165 962 164 214 166 129 166 835 171 426 178 308 167 793 173 616 170 825 172 114§
Total Emissions without LUCF® 159 539 159 539 167 489 163 702 167 934 168 764 172 659 179 706 168 973 174 996 172 061 173 527
Memwo Titems:
International Bunkers 39 765 39 765 41 290 42 400 44 280 42 860 44 286 45 445 48 509 49 531 51214 53 500
Sviation 4497 4 497 4960 55910 & 500 6720 7665 8249 8 579 9709 10070 10071
Ilarine 35.267 35267 36 330 36 490 37780 36 140 36 621 37196 39 530 39832 41143 43 429
Muliilateral Operations 0 0 0 0 0 0 0 0 0 0 0 0
€0z Emissions from Biomass 3 547 3 547 2 T00 2 600 3 300 3 500 3532 4500 5 314 4859 4893 4989
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Table A.5.19. Emissions of greenhouse gases in the Netherlands, CRF Trend Table 10: CH,

e e Base year'D | 1000 1901 1002 ( Gg)1993| 1994 1095 1905 1997 1008 1909 2000
Total Emissions 1202.24]  129224] 1308.90]  1257.10]  1226.04] 120207 117003] 1173.11] 1100.71] 106460]  1037.78] 98275
1. Energy 212.90 212.90 223.86 199.11 19252 202.28 206.97 22537 185.89 17723 17733 16396
. Frel Corabmstion (Sectoral A pproack) 3415 3415 3576 36.01 3452 338 36 66 3703 20,44 3067 3306] 3274
1. Energy Industries 329 329 320 330 340 370 434 570 295 435 f.04 594
2 Wlanufacturing [ndustries and Constraction 200 250 350 450 320 260 506 152 111 175 315 310
3. Transport 727 757 596 G2l 52 6.8 818 563 527 505 472 147
4 Other Sectors 20.00 2000 2210 20,50 2140 210 2049 7387 20,10 1953 1501 15.06
5 Other 008 o0g 000 .00 .00 .00 .08 0.0t 0.00 0.0z 008 00z
B. Frigitive Erissioms from Fusls 178,75 17875 188.10 163.10 158.00 168.50 19031 182 34 156.46 146 56 1443z 13123
1. Solid Fuels IE IE IE IE IE IE IE IE IE IE IE IE
2 Ol and Natural Gas 178,75 178,75 12 10 163,10 13200 168,50 17031 135 34 156,46 148 56 la42z| 13122
2. Industrial Processes 3.27 327 350 370 490 530 2.63 5.4 273 240 271 280
& Ilineral Products 021 021 .00 .00 0.00 000 010 o1 014 013 014 013
B. Chewical Industry 302 302 .00 .00 .00 oo 240 520 246 222 253 266
T Metal Produstion ] .00 .00 .00 .00 ] .00 030 ] .00 .00 .00
D. Other Produstion ] .00 .00 .00 0.00 ] .00 0.00 .00 .00 .00 .00
E. Prmoduction of Halocathons and SF;
F. Consuraption of Halocarbons and 5F
G, Other 003 003 3.50 390 450 530 .04 013 012 005 0.04 0.00
3. Solvent and Other Product Use 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00 .00 0.00 0.00 0.00
4. Agriculture 505.33 505.33 517.09 S05.78 497.83 483.13 17704 163.58 445.80 3471 2501 40778
% Extteric Fermentation 01 36 401 26 41163 an1 22 35260 3R167 376,72 365 36 35264 34130 333E0|  31043
B. Wanure Marageraent 103.47 103 47 105.46 104.56 105.14 101 46 100 32 9771 7316 5332 5113] @835
. Rice Cultivation HO HO HO HO HO HO HO HO HO HO HO HO
D. dricultural Soils IE IE IE IE IE IE IE IE IE IE i IE
E. Prescribed Buring of Savarmas HO HO HO HO HO HO HO HO HO HO HO HO
F. Ficld Buming of Azrirultural Fesiduss HO HO HO HO HO HO HO HO HO HO HO HO
G, Other HO HO HO HO HO HO HO HO HO HO HO HO
5. Land Use Change and Forestry 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
. Changes in Forest and Other Woody Bintass Stocks ond i R il oo .00 o0 000 000 il ] Rl
B. Forsst and Grassland Corversion HO HO HO HO HO HO HO HO 1O HO HO HO
C. Bbandonreent of Managed Lands .00 i) oo (il oon 000 G i (il Gl ] D]
D. 00, Eraissions and Removals frora Soil (i) (i ] 000 aon oo [ET]) .00 il (il o0 oo
E. Other .00 .00 .00 0.00 0.00 .00 0.00 0.00 0.00 0.00 .00 0.00
6. Waste 568.60 568.60 562.45 54651 526.70 509.96 18151 6.4 464,32 148,32 [0.79| 406.31
. 5olid Waste Disposal o Land 56215 56213 55615 40 21 52240 504,36 47985 47585 46301 444 53 0527 41379
B. Waste water Handling .55 555 #.30 630 630 510 146 057 1.30 378 252 252
. Waste Incineration IE IE 1IE IE IE IE IE IE IE IE IE IE
D, Other .00 oo 000 000 oo0 o.oo 001 .00 .01 0005 ooos|  o00s
7. Other (please specifyy) 2.06 205 2.00 2.00 2.00 2.30 207 2.00 1.97 194 1.94 1.90
Solvent and other product use 208 208 200 200 200 230 207 200 157 154 104 150
Pollnted surface water ] il .00 .00 .00 oo i .00 .00 000 R Rl
raise ] 000 000 000 .00 oo .00 .00 000 000 ] R
reise ] 000 .00 .00 .00 oo .00 0.00 .00 000 R R
] .00 .00 .00 .00 o0 .00 0.00 .00 000 o0 R
Memuo Itenns:
International Bunkers NE NE NE NE NE NE NE NE NE NE NE NE]
Eviation HE NE NE HE NE HE NE HE HE NE HE HE]
Tlarine HE NE HE HE NE HE HE HE HE NE HE HE]
Multilateral Operations HE HE HE HE NE HE HE HE HE NE HE HE]
C0O; Emissions from Biomass
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Table A.5.20. Emissions of greenhouse gases in the Netherlands, CRF Trend Table 10: N,O

RO O b o Base year™ | 1990] 1991 1992 : Gg)umI 1994 1995 199 1997 1998 1999 2000
Total Emissions 5330 53.30 5192 63.45 53.53 65.17 58.62 65.35 58.00 57.49 56.01] 547732
1. Energy Le8 188 2.06 2.26 241 2.60 2.65 231 221 267 2.65 257
& Fuel Corbstion (Sectoral Approack) 18 188 206 228 241 220 265 231 221 267 265 257
1. Enerzy Industries 0.6 046 050 0.50 0,50 020 040 0.0t 0.09 0.460 0456 0425
3. lanufasturing Industries and Constrction 01z 012 o.10 010 010 10 013 023 0.03 010 0075 007
3. Transport 121 121 136 1.56 171 150 155 198 201 203 204 200
4. Other Sectors .09 .09 o0 010 0,10 010 009 009 0.0g 0.07% 0075 00737
5. Other .o .00 000 .00 0.00 .00 o.0d oo .00 0.00 ] 000
B Fugitive Enissions fror Fusls ] .00 K] .00 .00 040 .00 0.0 .00 .00 o.og .00
1. Solid Fuels IE IE IE IE IE IE IE IE IE IE IE IE
2. Ol and Matursl Gas .00 .00 aon 000 .00 040 .00 oo .00 .00 .00 o0o
2. Industrial Processes 2457 2437 5230 30.40 30.00 3L60 2407 FL70 34.98 2470 23.22 22.96
& Ilineral Products .00 .00 0.0 .00 000 .00 .00 oon .00 .00 .00 .00
B. Chertical [ndustry 24,37 2437 3230 30.40 30,00 3LA0 2417 3170 34,98 2470 23.10 2296
C. Wletal Production .00 .00 0.0 .00 .00 .00 .00 aon .00 .00 .00 .00
D, Other Production .00 .00 o.00 .00 .00 .00 .00 0.0 .00 .00 .00 .00
E. Production of Halocarbons and 5F,
F. Consumption of Halocarbons and SF¢
G. Other .00 0.00 000 0.00 0.00 0.00 .00 0.0 .00 0.00 0.04 .00
3. Solent and Other Product Use .73 0.73 058 0.58 .60 0.60 0.63 0.65 0.55 052 0.50 0.499
1. Agriculture 2211 2211 22.68 2591 26.23 26.07 26.85 26.40 25.90 25.25 25.24 24.35
. Exdteris Fenmentation .00 o8 00 ] il i) 000 0,60 .00 .00 000 060
B. Waros Meragerisnt 066 066 070 070 0.0 020 074 072 0.0 0.67 n6s 0.3
. Rice Cultivation i) R il .00 o0 il [Tl ] 00 o0 000 .00
D. Agricultural Soils 2145 2145 2198 2531 2543 25.27 2611 2567 25.20 24.57 24.58 2372
E. Prescried Buming of Savarmas HO HO HO HO HO HO HO HO HO HO HO HO
F. Field Buming of &avicultural Residues WO HO HO HO HO O HO HO HO HO O HO
G. Other HO HO HO HO HO HO HO HO HO HO O HO
5. Land Use Change and Forestry 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
. Changes in Forsst and Other Woody Biotaass Stocks ] GIiE) aan G 000 GIiD) oo o0 iG] G i) i)
B. Forest and Grassland Conversion WO HO HO HO i) WO HO HO HO WO MO HO
. Bbandoranent of WManaged Lands i) ooa oo oo 00 GIiG) Ei] G0 i) noa i) G
D, CO; Exissions and Reraovals from ooil Gl oon o0 oo non oon o0 fon oo non o0 oo
E. Other .00 0.00 0.0 .00 0.00 0.00 .00 0.0 0.00 0.00 .00 .00
5. Waste 0.1 .41 0.50 0.50 050 0.50 0.50 049 0.57 0.530 057 057
k. Solid Wasts Disposal on Land 00 o0 fon ] f.00 o0 G.on G0 .00 (il G.00 G0
B, Waste-water Handling 040 0.0 050 050 0.0 050 0.0 045 057 033 057 0.57
. Waste Incinestion IE IE IE IE E IE IE IE IE E i IE
D. Other .00 .00 G0 .00 .00 .00 .00 o.00 .00 .00 .00 000
7. Other (please pecify) 3.51 381 3.80 3.80 3.80 3.80 3.82 3.80 3.80 382 3.63 3.82
Sofvent and other product use .00 .00 a.00 .00 .00 .00 .00 oon .00 .00 000
Polluted surface water 381 381 320 320 380 320 382 320 320 382 383 382
Tlisc. .00 .00 a.00 .00 .00 .00 .00 oo .00 .00 .00 o0
Tlisc. .00 .00 a.0o .00 .00 .00 .00 oon .00 .00 .00 oo
.00 .00 a.00 .00 0.00 0.00 a.00 o0 .00 .00 g.00 o.00
Memo Liems:
Iniernational Bunkers NE NE NE NE NE NE NE NE NE NE NE NE
Erviation HE HE NE HE NE HE NE HE HE NE NE NE
TWlazine HE HE NE HE NE HE NE HE HE NE NE NE
Multilateral Operati NE HE HE HE NE HE NE HE HE NE NE NE
C0O; Emissions from Biomass
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Table A.5.21. Emissions of greenhouse gases in the Netherlands, CRF Trend Table 10: HFCs, PFCs and SF;
Note: The emissions of individual compounds are reported here in mass units, not in CO,-eq.

GREENHOUSE GAS Bweyen® | 10w v | e | o | ome | s | ws | e | s | ww | 2w

SOURCE AND SINK Chemical GWP
CATEGORIES (Gg)

e of HFC"- 5978.00 440184 48040  453060)  s0a60| 63s1  sotecn| 720041 82184 o22m3| 4sma;|  3emal HFCs

CO; equivalent (Gg)

HFC.23 021 ) 4200 %me00|  4mO0| Sw00] @2l ST S1dD| 66o%| 0402 2691  |HFC-Z 1170
HFC.32 740 000 0 000 00 00 740 0 100 100 00 06|  [AFCZ 650
HFC41 000 000 0 000 00 00 000 0 00 i i oo [HFCAL 150
HFC-43-10mee 000 000 0 000 00 00 000 0 00 i i 000|  [HFC-43-10nee 1300
HFC-125 753 000 0 000 000 00 153 208 1552 %3 B G6al|  [HFC-1S 0
HFC-13 000 000 0 000 000 00 000 0 i i i 0| [EFC-1 1000
HFC- 13 15242 000 0 000 T S 801 61581  6®A)| 61|  6m03|  |HFC-1% 1300
HFC-152 000 000 0 00 00 1786 000 0 0 i il n|  [HFCIh 140
HFC-143 000 000 0 00 00 00 000 0 0 i 0 | [AFC-1E g
HFC-14% 170 000 0 00 00 00 170 672 1264 0|  a: 06| [HFC-14% 730
HFC-22%ea 00 HFC-22%ea 000
HFC-231 00 i 0 00 il 00 000 i il i i 0| [HFC-Zéh £300
HFC-2450a 00 i 0 00 il 00 000 i il il i 00|  [HFC-245c 560
HFC Unspecified 07 00 T 0o i 100 07 v I 5403 [HFC Usepeciind 7000
LD of FFCS. 1866.76 243178 2478 209méd| 211836 189043)  1%G6T6|  204201) 215398 17248 14MB|  15%M4 PRC

C0; equivalent (Gg)

CF, 30 0100 wim| e 0m|  2mm0]  23m won| a0 19s16]  1sen]  1e0d|  [cF, 6500
CF, 320 800 £10 4100 am| W 700 000 anl  ®muo| B4 730 |oh 000
O Fs CFs 7000
C+F10 C;Flu TDDD
o0 A 2700
iy Cify 7500
C:Fu CEFH 7400
PFC wepeciied 206 401 461 S0 600 700 206 0% 065 125|  14m 1620  [PRC wisperified 2400
Rosmuons ok - 36099 186.90 10038 10636  10094) 14784 3049 warl|  wssl wen|  wme2r|  mess|  |oR 73900
CO; equivalent (Gg)

W, 1510 78 47 445 460 610 1510 1526 16513 154 14 1368
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Table A.5.22. Emissions of greenhouse gases in the Netherlands; CRF Trend Table 10: All gases and source categories in CO;-eq.

GREENHOUSE GAS EMISSIONS Base year"” 1990 1991 1992 1993 1994 1995 1995 1997 1993 1999 2000
CO; equivalent (Gg)

Het CO; emissionsirermovals 138117 158117 165 962 164214 166 129 166 835 171 426 178 308 167 793 173 616 170 825 172114
0, ermissions (without LUCE) 'Y 159 539 159 530 167 429 165 702 167 934 168 764 172459 179706 168 973 174 996 172061 173 527
CHy 27137 27137 27 487 26 399 25747 25 262 24 571 24635 23115 22357 21793 20638
a0 16 524 16 524 19.195 19 6ag 19 %4 20 204 13173 20 259 21 110 17 822 17362 16 250
HFCs 5878 4432 4820 4.540 5 068 6339 5878 7209 5214 9212 4333 3917
PFis 1867 2432 2437 2099 2118 1 890 1867 2042 2154 1727 1444 1 526
SE¢ 3A1 187 100 106 110 148 3A1 365 326 3A9 356 327
Total (with net CO; emissions/removals) 209 983 208 328 220001 217027 218 Bod 220677 222376 232819 222771 225 104 216 594 215 502
Total (without CO; from LUCF) ™ 211 405 210 250 2213528 218515 220 672 222607 223 608 234217 223952 226 483 217830 216 916
GREENHOUSE GAS SOURCE AND SINK |Base vear™ 1990 1991 1992 1993 1994 1995 199 1997 1998 1999 2000
CATEGORIES C0; equivalent (Gg)

1. Energy 162 503 162 503 171 229 1A9 212 171 513 172379 176 272 183 456 171 631 177 669 174537 175955
2. Industrial Processes 17418 16 263 18 944 17 516 17907 19724 17 194 21264 23381 20336 15183 14308
3. Sobvent and Other Product Use 225 FErE] 279 251 136 186 195 203 171 lal 136 135
4. Agriculture 17 da6 17 déd 17890 13653 18 556 12227 13341 17818 17417 16956 16748 16110
3. Land-Use Change and Fomsstry ™ -1 422 -1422 -1 528 -1 487 -1 806 -1 929 -1 232 -1 398 -1 180 -1 380 -1 236 -1 413
6, Waste 12 568 12 568 11 366 11 632 11 260 10 364 10 377 10157 10072 10 136 Qari 9163
7, Other 1224 1224 1220 1220 1220 1 226 1227 1220 1219 1225 1227 1224
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ANNEX 6: Trend Tables for precursor gases and SO,

This appendix shows information from sheets from the CRF data files, presented in trend table format and presenting unrounded figures. The number of digits shown does
not represent the uncertainty estimated for the emissions (see Chapter 9). Please note that all data for 2000 are preliminary. Sheets are presented for, respectively:

- NOy

- CO

- NMVOC
- SO,

Additionaly the trends in NO,, CO, NMVOC and SO, for the period 1990-2000 are presented in graph format.

A.6.5. Shares and trends in NO, emissions per IPCC sector 1990-2000.
A.6.6. Shares and trends in CO emissions per IPCC sector 1990-2000.
A.6.7. Shares and trends in NMVOC emissions per IPCC sector 1990-2000.
A.6.8. Shares and trends in SO, emissions per IPCC sector 1990-2000.
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Table A.6.1. Emissions of greenhouse gases in the Netherlands, CRF Trend Table 10: NO,

GREENHOUSE GAS SOURCE AND SINK 1wen | 1e1 | 1ee2 | 1e83 | 1904 | 1995 | 1996 | 1907 | 1908 | 1999 2000
CATEGORIES Gz
Total National Emissions and Eemovals 573.80 551.40 539.00 518.90 493,20 483.52 474,39 4:46.10 428.54 421.66 420,98
1. Enexgy 569.76 537.90 525.90 505.10 482.40 481.42 456.47 429.10 427.06 420,61 420,01
£ . Fuel Corbustion |R_efereme Approach ¥
|Sectoral &pproach 2! S60 63 536,70 524.60 504.10 431.90 480,85 45507 428 24 426 25 41978 A0 .16
1. Ernergy Indnstries EEEE] 05 60 5500 5180 2140 7581 7240 [ 5819 5760 5796
2. Ianufacturing Industries and Construction 77.20 60.40 61.40 54,60 54.40 60.70 4578 3271 49 26 4460 4320
3. Transport 350,22 33620 32550 311,20 304,40 504,39 200 38 258,04 28247 283,34 28287
4. Oither Sectors 41 88 a44.50 41,20 45.00 41.70 3050 4401 36.02 36,00 34.02 3473
5. Other 0.38 0.00 0.00 0.00 0.00 033 0,00 0.00 031 031 031
B. Fugitive Emissions from Fusls 013 1.20 130 1.00 0.50 0.57 0.50 0,33 0.5l 0.3 0E5
1. Solid Fuels 1E IE 1E IE E IE E i) E E 1E|
2. Ol and Natural Cras 013 1.20 130 1.00 0.50 0.57 0.50 0.85 0.81 0.23 085
2. Indusirial Processes 271 13.10 12.70 13.40 10.40 1.75 17.60 15.04 1.06 0.68 0.60
& Wineral Products 128 0.00 0.00 0.00 0.00 131 120 0.00 0.99 0.51 060
B. Chemical Industry iE 0.00 000 0.00 0.00 0.12 5.00 0.00 0.00 0.00 000
C. Nietal Froduction 000 0.00 000 0.00 0.00 0.00 730 0,00 0,00 0.00 000
D. Other Production &7 1E 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
E. Production of Halocathons and SF;
F. Consumption of Halocarbons and SF.
G Other 143 13.10 12,70 1340 10.40 0.31 0,40 15.04 0.07 0.17 0.00
3. Solent and Other Product Use | 0.09 0.10 0.10 0.10 0.10 0.08 0.10 0.08 0.08 0.08 0.08
4. Agriculture 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
& Enteric Fenmentation 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000
B. Nanure Ianagement 0.00 0,00 0.00 0.00 0.00 0.00 0,00 0,00 0.00 0.00 000
€ Rice Cultivation nnon 0.00 0.0n 0.00 000 0.00 000 000 oo 0.0 [EiE)
D. &gricultural Soils i) 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
E. Frescribed Euming of Savanmas 000 0.00 000 0.00 NO 0.00 0.00 0,00 0,00 N0 HO
F. Field PBuming of Agricultural Residues HO 0.00 HO 0.00 NO 0.00 0.00 i) i) NO HO
G. Other HO 0.00 0,00 0.00 0.00 0.00 0.00 is) WO NO HO
5. Land-Use Change and Foresiry 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NO ™NO NO

£ Charges in Forest and Other

2 0.00 o.0n 0.00 0.00 000 0.ao 0.00 ‘.00 0.00 0.00 oo
Woodsy Biormass Stocks
B. Forest and Grassland Corﬁrersionl o.00 0.00 0.00 0.00 0.0o 0.0o 0.00 0.00 0.00 HO HO
2. Abandorement of Ifanaged Lands 0o 0.00 oo 0.og LER]H] LE B .00 0.00 0,00 0.00 o.o0
D). C'O5 Ermissions and Femovals from Soil a.on o.o0 oag 0.00 o.og 0.00 000 0.00 {HE 8] o.ag oo
E. Other 0.00 0.00 000 0.00 0.00 000 0.0g 0.00 0.00 0.00 000
6. VWasie 1.24 0.30 0.30 0.30 0.30 0.27 0.02 1.88 0.34 0.30 0,29
L. Zolid Waste Disposal on Land ooo 0.00 000 0.og LER]N] L B] .00 0.00 0.00 0.00 o0
B. Wastewater Handling 0.00 o.oo n.oo 0.00 o.0o 000 0.00 0.00 0.00 0.oo o.oo
2. Waste Incineration 1IE IE IE IE IE IE IE IE 1IE IE IE]|
D Oiher 124 0.30 030 0.30 0.30 027 0.0z 1.88 0.5 0.30 0.2e
7. Other (please specifil) h 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Solvents and other product use 0.oo 0.00 0.0o0 0.00 0.00 0.00 0.0 0.00 0.00 0.00 0.0o
Polluted surface water 0.00 0.00 0.00 0.00 0.0o 0.0o 0.00 0.00 0.00 0.0o
o.0o o.oo 0.0o 0.00 0.0o 000 0.00 0.00 0.00 0.00 o.0o
Memo Ttems: )
International Bunkers NE ME MNE NE NE NE 0.00 NE NE NE NE
Lodation HE HE HE HE HE HE HE HE HE HE HE
Tularitie NE NE NE E HE HE HE HE HE HE NE
Muliilateral Operations HE NE HE HE HE HE HE HE HE HE HE

C 07 Emissions from Biomass I
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Table A.6.2. Emissions of greenhouse gases in the Netherlands;, CRF Trend Table 10: CO

GREENHOUSE GAS §OURCE AND SINK 1990 | 190n | yeox | 1993 | 1eea4 | 1e9s | 1995 | 1wer | 1998 | 1999 2000
CATEGORIES (G
Total National Emissjons and Removals 1 164,47 1 022.50 066.30 048.60 005.10 894.03 861.97 T77.81 739,45 71L.83 701.00
1. Energy 1118.76 891.30 861.60 B46.10 799,90 B58.48 691.36 635.24 696.95 674.03 663.53
& Fuel Corbustion [Fefarence Apprasch !
|Sectoral &pproack ¥ 111287 283.10 25590 240.10 0230 £50.54 633,26 628 .64 690,72 668.47 658.23
1. Encrzy Industries 16.08 1260 16 40 1540 1700 1622 45 46 20 20 2217 2666 2650
2. Wanufacturing Industries and Construction 224,44 108 30 11420 139,10 114,30 180,20 3130 20 85 121 .67 11248 11551
3. Transport 75422 658 40 626 .40 58230 55000 58060 540,89 51583 43357 47201 461.77
4. Other Sectors 116,49 97 50 0830 103 30 101.10 62.52 65,60 62,16 61,70 5512 5305
5. Other 163 0.00 0.00 0,00 0.00 139 0.00 0.00 1.30 130 130
E. Fugitive Eraissions frora Fuels 589 =20 570 .00 7.60 7.95 210 .60 6.23 5.57 5.30
1. Solid Fuels IE IE IE 1E 1E 1E 1E 1E 1E 1E IE]
2. Oil and Natural Cras 520 2,20 570 6.00 7.60 7.95 2.10 6.60 6.23 557 5.30
2. Indusirial Frocesses 43.31 127.40 101.10 99.10 101.70 33.39 171.70 132.90 40.31 35.61 35.31
& Dlineral Products 3.52 0.00 0.00 0.00 0.00 2.45 110 0.00 1.51 168 1.61
E. Chernical Industry 1E .00 000 0.00 0.00 0.00 32.40 0.00 0.00 000 0.00
T Iletal Production 35,11 000 n.on 000 000 3032 132 80 000 38,74 3195 330
D Other Production =2 IE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
E. Production of Halocarbons and SF 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
F. Consumption of Halocarbons and 5F; 0,00 0.00 000 0.00 0.00 0,00 0.00 0.00 0.00 000 000
G Other 468 127 a0 101 10 09 10 101 70 062 540 139 90 007 198 000
3. Solvent and Other Product Use | 2.22 2.40 2.20 2.00 2.10 2.00 1.90 2.02 2.04 2.05 2.02
4. Agriculture 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
& Enteric Fermentation 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
B Manure IVanagement 0.00 000 000 0.00 000 0.00 0,00 0.00 0.00 000 0.0
. Fice Cultivation 000 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 000 0.00
D& gricultural Soils [ERi] 000 000 000 0.00 0N 000 oan o0 000 000
E. Prescrbed Euming of pevannas 0.00 0.00 0.00 0.00 o 0.00 0.00 0.00 0.00 HO HO
F. Field Exrming of &gricultural Residues HO 0.00 HO 0.00 HO 0.00 0.00 HO WO NO HO
G Other HO 0.00 0.00 0.00 0.00 0.00 0.00 O O No o
5. Land-Use Change and Forestry D.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ™NO ™NO NO
s L RO T 0.00 0.00 000 000 ‘0.00 0.00 5,00 0,00 0.00 0.0 000
Biomass Stocks
E. Forest and Grassland Corversion | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NO NO
. Abandonment of Wanaged Lands 0.0 0.00 000 0.00 0.00 0.on 0.00 0.0 0.00 0.00 000
D, ‘00 Einissions and Rerovals from Seil 000 000 000 000 0.00 000 0.00 o.00 0.00 000 000
E. Other 0,00 0.00 0.00 0.00 0.00 0,00 0.00 000 0.00 0.00 0.00
6. Waste D18 1.40 1.40 1.40 1.40 0.07 0.01 0.65 0.15 014 .14
& Solid Waste Disposal on Land, 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
B Wastewater Handling 000 000 000 n.o0 000 000 0.0 000 0.0 000 o0
. Waste Incineration IE IE IE 1E 1E 1E 1E 1E 1E 1E 1E|
D Other 0.1s 140 140 140 140 0.07 001 065 015 014 014
7. Other (piease specifi) i 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sobvents and other product use 000 000 000 0.00 000 000 oo 0o 0.0 000 000
Folluted surface water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 000 0.00 0.00 0.00 0.00 000 0.00 0.00) 0.00
Memo Tiems: &
International Bunkers NE NE NE NE NE NE 0.00 NE NE NE NE
Boriation HE NE. NE HE. TE. E, TE, TE TE. NE NE
Tvlarine NE NE NE HE HE HE HE HE WE NE NE
Ahultilateral Operations ™NE NE NE ™NE NE NE. ™E. ™NE ™NE NE NE

C Oz Emissions from Biomass




RIVM report 773201 006 page 146 of 150

Table A.6.3. Emissions of greenhouse gases in the Netherlands;, CRF Trend Table 10: NMVOC

GREENHOUSE GAS SOURCE AND SINE wop | 1we1 | 1ee2 | 1oz | 1oe4 | 1wes | wmwos | e | 1oz | 1999 2000
CATEGORIES (Gz)
Total Mational Emissions and Removals 503.74 460.50 436.20 150,40 387.70 369,50 348.74 316.01 30152 289,01 280.72
1. Enerzy 274.37 247.60 237.60 223.00 216.80 213.84 202.23 181.01 173.03 165.77 160.63
£ Fuel Cormbustion |Rafereru:e Appmachc?:'
[Sectoral Approach 221 78 20020 19420 12110 17450 17220 160 11 14526 141 a1 13576 132 22
1. Energy Industries 338 410 430 ] %00 454 740 208 ERE] 441 433
2. Wlanufasturing Industries and Construstion 541 430 SE0 FED] 2 A0 387 136 nEs 318 171 174
5, Transport 200 1 1&0.350 17240 16200 156 50 15001 157 56 12005 [EERE 11771 11480
4. Other Sectars 1442 1150 1170 1260 1150 1523 1370 1241 1297 1179 11.10
5 Oiher 016 000 000 oon 000 016 0.0 000 015 015 015
B Fugitive Emissions from Fuels 52.59 47.40 43,40 4120 4230 41 64 4212 36.65 3161 30.01 284
1. Solid Fuels 1E IE IE 1E 1E IE 1E 1E IE 1E 1E
2. Oil and Natural Cras 5250 4740 4340 41 90 4230 A1 6 4312 3665 31 61 3001 28 41
2. Indusirial Processes 88.13 120,90 115.40 100,00 88.20 55.05 73.40 7177 47,44 42.03 38.88
& TWlineral Froducts 104 000 000 mon 000 045 040 000 027 025 .24
B Cherical Industry S367 [GEi] [ZEi] mon o0 1250 1700 o0 1452 1535 1152
. Iletal Froduction 327 0.00 0.00 0.00 0.00 278 310 000 236 2.72 263
D). Other Froduction 2 1057 0.00 0.00 000 000 ] 0.00 000 .50 Sa SR
E. Production of Halocathons and SF; 000 000 000 000 000 000 0.00 000 oo o.on 000
F. Consumption of Halocarbons and SFq 0.00 000 000 0.00 000 .00 .00 000 .00 000 o000
G Other 3027 12090 11540 100.00 22.20 2620 s2.00 71.77 2348 1907 1326
3. Solvent and Other Product Use | 140.11 91.70 §2.80 70.80 82.30 98.38 72.30 61.40 7070 81.13 80.23
4. Agriculture 016 020 020 020 020 0.16 0.00 016 016 0.16 016
4. Enteric Fermentation 000 000 000 [EEEE] 000 000 0.00 [EEE] 000 0.00 000
B. NManme NManagerent 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
. Fice Cultivation 0.00 0.00 0.00 0.00 HO 0.00 0.00 HO 0.00 O HO
D). Agricultural Soils 016 020 020 020 020 016 .00 016 016 016 016
E. Prescribed Bumning of Savannas 0.00 0.00 0.00 0.00 HO 0.00 0.00 0.00 0.00 HO HO
F, Field Buming of Agricultural Residues HO 0.00 HO 0.00 HNO 0.00 0.00 HO HO HO HO
G Other MO 0.00 0.00 0.00 0.00 0.00 0.00 NO HO HO O
5. Land-Use Change and Forestry 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 MO MO NO
e inbo e te ooy 000 000 000 000 000 D00 o.on 000 000 o.on 000
Biomass Stocks
B. Forest and Grassland Corersion. | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O O
. Ebandoravent of IWaraged Lands 500 a.00 000 [EEl] m.00 500 0.0 a.o0 o00 .00 500
D, COg Ernissions and Reraovals from Soil 0.00 000 000 0.00 000 000 0.00 o0 oo oon 000
E. Other 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6. Wasie 0.98 020 020 0.20 020 1.25 0.80 166 1.10 0.82 0.82
£ Solid Waste Disposal on Land 051 0.00 0.00 0.00 0.00 078 020 078 075 0.5 075
B. Wastewater Handling 0.00 000 0.00 0.00 000 0.00 0.00 000 000 0.00 0.00
. Waste Incineration 1E IE IE 1E 1E IE IE 1E IE IE 1E
D Other 006 020 020 020 020 042 0.00 .82 035 0.07 0028
7. Other (piease specifi) ™ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sobvents and other product use 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Folluted swface water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Meno Tiems:
International Bunkers NE NE NE NE NE NE 0.00 NE NE NE NE
Briation HE NE ME HE NE ME HE NE ME HE HE
Tlarine TE NE ME TE NE ME E NE ME E E
ATultilateral Operations ™E NE NE ™E NE NE ™NE NE NE ™NE ™E
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Table A.6.4. Emissions of greenhouse gases in the Netherlands;, CRF Trend Table 10: SO,

GREENHOUSE GAS SOURCE AND SINK 1900 | 1901 | 1902 | 1903 | 1904 | 1995 | 1996 | 1907 | 1008 | 1900 2000
CATEGORIES (Gz)
Total National Emissions and Removals 202.35 163.50 157.20 150.40 136.50 14142 133.51 116.45 108.01 102.91 91.20
1. Energy 194.14 140.90 138.30 133.60 120.10 137.37 115.32 09.38 104.63 90.82 $7.98
£ Fuel Cornbustion |Reference Lipproach 2
|Sectaral & pproach & 18747 13120 126,70 12210 109.50 128.51 104.582 2030 9678 9312 2103
1. Enerzy Industries 105 &0 EE Al 21.10 770 620 66 3 5 00 5552 S2E0 BER ETE
2, Wanufacturing Industries and Construction 4918 17.50 20,00 1780 1620 2684 1248 048 1920 1524 1474
3, Transport 2035 21.00 21.40 21 30 21,70 2052 26,53 2279 2545 2343 2362
4. Other Sectors 717 410 420 520 540 443 185 153 126 140 122
5. Other 0597 0.00 000 000 0.00 132 0.00 000 006 002 0.02
E. Fugitive Erdssions from Fusls 667 070 1160 1150 1060 286 10.50 1008 7.84 7.70 605
1. Sokid Fuels 0.00 IE IE 1E IE IE IE IE 1E 1E IE]
2. il and Natural Gas 5.67 0.70 1160 1150 1060 256 10,50 1008 784 770 505
2. Industrial Processes 741 22.40 18.50 16.70 16.20 3.31 17.90 16.02 271 2.43 2.58
& Nlineral Products 632 0.00 000 000 0,00 277 220 000 224 242 257
B Chernical Indnstry 1E .00 [0 000 000 000 450 00 000 000 000
. Metal Froduction 0.00 0.00 000 000 0.00 0.00 1010 000 000 0.00 0.00
D Otther Production 2 1E 0.00 0.00 000 0.00 0.00 0.00 000 000 00t 0.01
E. Production of Halocathons and 5F 000 0.00 0.00 000 0.00 0.00 0.00 o008 000 0.00 0.00
F. Consumption of Halocarbons and 5F¢ D.on 0.00 0,00 0,00 0,00 0,00 0,00 000 0,00 000 0,00
. Cither 109 2340 15 20 16.70 16.20 057 0.50 1602 047 0.0t 0.00
3. Solvent and Other Product Use | 0.01 0.20 0.10 0.10 020 0.02 0.20 023 0.02 003 0.02
4. Agricultuze 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00
£ Enteric Fermentation B o.00 000 000 000 000 .00 000 [T o.0n 000
B. Mamnure IManagement 0,00 0,00 0,00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00
. Fage Cultivation o.on 0.00 000 000 0,00 0,00 0,00 000 000 000 0,00
D Agnicultural Soils 0.00 0.00 0.0 000 0.00 0.00 0.00 000 000 000 0.00
E. Frescribed Briming of Gavannas .00 .00 .00 000 000 000 000 non 000 000 000
F. Fisld Buming of Agricultural Residuss D.00 .00 ) 000 0.00 0.00 0.00 000 000 0.00 0.00
. Other 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5. Land Use Change and Forestry 0.00 0.00 0.00 .00 .00 .00 0.00 0.00 NO NO NO

& Changes in Forest and Other Woodsr

: o.00 o.00 o.ao o.0o 0.00 0.00 000 o.og .00 0.00 .00
Biomass Stocks
B. Forest and Grassland Corsrersion | 0.00 0,00 0.00 .00 0.00 0.00 0.00 0.0g 0.0o 0.00 0.00
. Abandonrnent of Ianaged Lands 0.00 0.00 0.00 0.00 0.00 0.00 0.00 [LENE] 0.00 0.00 0.00
D1 CiOp Eraissions and Rerovals frora Soil 0.00 0.0 oo o.oo 000 (e E} (e IE} ong o.og o.og (B}
E. Other 0.00 0.00 0.0o 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6. Waste 0.80 0.00 0.00 0.0n 0.00 0.62 0.01 0.32 0.65 0.64 0.64]
& Sohid Waste Disposal on Land 0.00 0.00 onog 0.0 0.00 000 .00 oo 000 0.00 0.00
B. Wastewater Handling .00 0.00 ooo 0.00 0.00 0.00 0.00 o.og .00 0.00 0.00
!, Waste Incineration 1IE 1IE 1IE IE IE IE IE 1IE IE IE IE,
L. Orther 0.20 0.00 0.od 0.00 0.00 0.69 0.01 .82 0.65 0.64 0.6
7. Oiher (please specifit) i 0.00 0.00 0.00 0.0n 0.00 0.00 .00 000 0.00 0.0n 0.0
Solvents and other product use 0.00 0.00 n.oo 0.00 0.00 0.00 0.00 0.0oo 0.00 0.00 0.00
FPolluted surface water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00
Memo Tiems: 7
Intermational Bunlkers NE NE NE NE NE NE .00 NE MNE NE NE|
Aodation HE. HE. HE HE. HE. HE. HE HE HNE HE. HE|
Tularine HE HE HNE NE HE HE HNE HE NE NE HE]
Multilateral Operations NE NE NE NE NE NE NE NE NE NE NE|
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NOx: sectoral trends and shares in 1990
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Figure A.6.1. Shares and trends in NO, emissions per [IPCC sector 1990-2000

CO: sectoral trends and shares in 1990
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Figure A.6.2. Shares and trends in CO emissions per IPCC sector 1990-2000
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NMVOC: sectoral trends and shares in 1990
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Figure A.6.3. Shares and trends in NMVOC emissions per IPCC sector 1990-2000

SO,: sectoral trends and shares in 1990
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Figure A.6.4. Shares and trends in SO, emissions per IPCC sector 1990-2000
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