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Many colleagues from a number of organisations (CBS,
EC-LNV, LEI, Alterra, NL Agency, PBL, RIVM and TNO) have
been involved in the annual update of The Netherlands
Pollutant Release & Transfer Register (PRTR), also called
the Emission Registration (ER) system, which contains
emissions data on about 350 pollutants. The emission
calculations, including those for greenhouse gas
emissions, are performed by members of the ER ‘Task
Forces’. This is a major task, since The Netherlands’
inventory contains many detailed emission sources.

The emissions and activity data of The Netherlands’
inventory have been converted into the IPCC' source
categories contained in the Common Reporting Format
(CRF) files, which form a supplement to this report.

The description of the various sources, the analysis of
trends and uncertainty estimates (see chapters 3 to 8)
were made in co-operation with the following emission
experts: Eric Arets (KP), Guus van den Berghe
(Rijkswaterstaat, Waste), Klaas van der Hoek, Jan-Peter
Lesschen and Peter Kuikman (Alterra, Land Use), Gerben
Geilenkirchen (Transport), Romuald te Molder (Key
Sources), Jan Dirk te Biesebeek (Solvent and Product Use),
Rianne Droge (Energy), Johanna Montfoort (Fugitive
Emissions), Kees Peek (Industrial Processes, Data Control,
Chart Production), Kees Baas (CBS, Wastewater Handling)
and Jan Vonk (Agriculture). In addition, Bas Guis of CBS has
provided pivotal information on CO, related to energy use.
This group has also provided activity data and additional
information for the CRF files in cases where these were not
included in the data sheets submitted by the ER Task
Forces. We are particularly grateful to Bert Leekstra, Jack
Pesik and Dirk Wever for their contributions to data
processing, chart production and quality control.

We greatly appreciate the contributions of each of these
groups and individuals to this National Inventory Report
and supplemental CRF files, as well as those of the
external reviewers who provided comments on the draft
report.

' Intergovernmental Panel on Climate Change
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Total greenhouse gas emissions from The Netherlands in
2011 decreased by approximately 7 per cent compared
with 2010 emissions. This decrease is mainly the result of
decreased fuel combustion in the Energy sector (less
electricity production) and in the petrochemical industry.
Fuel use for space heating decreased due to the mild
winter compared with the very cold 2010 winter.

In 2011, total direct greenhouse gas emissions (excluding
emissions from LULUCF - land use, land use change and
forestry) in The Netherlands amounted to 194.4 Tg CO, eq.
This is approximately g per cent below the emissions in
the base year * (213.2 Tg CO, eq).

This report documents the Netherlands’ 2012 annual
submission of its greenhouse gas emissions inventory in
accordance with the guidelines provided by the United
Nations Framework Convention on Climate Change
(UNFCCC), the Kyoto Protocol and the European Union’s
Greenhouse Gas Monitoring Mechanism.

The report comprises explanations of observed trends in
emissions; a description of an 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.

Keywords: greenhouse gases, emissions, trends,
methodology, climate

1990 for CO,, CH4 and N_O and 1995 for the F-gases

In 2011 is de totale emissie in Nederland van
broeikasgassen, zoals CO,, methaan en lachgas, met
ongeveer 7 procent gedaald ten opzichte van 2010. De
daling komt vooral door een lager brandstofgebruik in de
energiesector en de petrochemische industrie. Dit lijkt een
gevolg van de economische recessie en van een geringere
elektriciteitsproductie in Nederland. Daarnaast is in 2011 ten
opzichte van 2010 minder energie verbruikt om huizen en
kantoren te verwarmen. Dat kwam vooral doordat in 2010
zowel de eerste als de laatste maanden relatief koud waren.

Totale uitstoot g procent lager dan basisjaar Kyoto

De totale uitstoot van broeikasgassen wordt uitgedrukt in
CO,-equivalenten en bedroeg in 2011 voor Nederland 194,4
miljard kilogram (megaton of teragram). Ten opzichte van
de uitstoot in het Kyoto-basisjaar (213,2 miljard kilogram
CO,-equivalenten) is dit een afname van ongeveer 9
procent. Het basisjaar, dat afhankelijk van het broeikasgas
1990 of 1995 is, dient voor het Kyoto-protocol als referentie
voor de uitstoot van broeikasgassen.

Deze getallen zijn exclusief de zogeheten LULUCF-emissies
(Land Use, Land Use Change and Forestry). Landen zijn voor het
Kyoto-protocol verplicht om de totale uitstoot van
broeikasgassen op twee manieren te rapporteren: met en
zonder het soort landgebruik en de verandering daarin. Dit
is namelijk van invloed op de uitstoot van broeikasgassen.
Voorbeelden zijn natuurontwikkeling (dat CO, bindt) of
ontbossing (waardoor CO, wordt uitgestoten).

Overige onderdelen inventarisatie

Het RIVM stelt jaarlijks op verzoek van het ministerie van
Infrastructuur en Milieu (lenM) de inventarisatie van
broeikasgasemissies op. De inventarisatie bevat
trendanalyses om ontwikkelingen in de uitstoot van
broeikasgassen tussen 1990 en 2011 te verklaren, en een
analyse van de onzekerheid in deze getallen. Ook is
aangegeven welke bronnen het meest aan deze onzekerheid
bijdragen. Daarnaast biedt de inventarisatie documentatie
van de gebruikte berekeningsmethoden, databronnen en
toegepaste emissiefactoren.

Met deze inventarisatie voldoet Nederland aan de nationale
rapportageverplichtingen voor 2012 van het Klimaatverdrag
van de Verenigde Naties (UNFCCC), van het Kyoto-Protocol
en van het hiermee vergelijkbare Bewakingsmechanisme
Broeikasgassen van de Europese Unie.

Trefwoorden: broeikasgassen, emissies, trends, methodiek,
klimaat
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Het National Inventory Report (NIR) 2013 bevat de
rapportage van broeikasgasemissies (CO,, N O, CH, en de
F-gassen) over de periode 1990 tot en met 2011. De
emissiecijfers in de NIR 2013 zijn berekend volgens de
protocollen behorend bij het ‘National System’ dat is
voorgeschreven in het Kyoto Protocol. In de protocollen
zijn de methoden vastgelegd voor zowel het basisjaar
(1990 voor CO,, CH_ en N, O en 1995 voor de F-gassen) als
voor de emissies in de periode tot en met 2012. De
protocollen staan op de website www.nlagency.nl/nie.

National Inventory Report (NIR)

Dit rapport over de Nederlandse inventarisatie van
broeikasgasemissies is op verzoek van het ministerie van
Infrastructuur en Milieu (lenM) opgesteld om te voldoen
aan de nationale rapportageverplichtingen in 2012 van het
Klimaatverdrag van de Verenigde Naties (UNFCCC), het
Kyoto protocol en het Bewakingsmechanisme
Broeikasgassen van de Europese Unie. Dit rapport bevat
de volgende informatie:

trendanalyses voor de emissies van broeikasgassen in
de periode 1990-2011;

een analyse van zogenaamde sleutelbronnen en de
onzekerheid in hun emissies volgens de ‘Tier
1"-methodiek van de IPCC Good Practice Guidance;
documentatie van gebruikte berekeningsmethoden,
databronnen en toegepaste emissiefactoren;

een overzicht van het kwaliteitssysteem en de validatie
van de emissiecijfers voor de Nederlandse
Emissieregistratie;

de wijzigingen die in de methoden voor het berekenen
van broeikasgasemissies zijn aangebracht na de review
van het Nationaal Systeem broeikasgassen vanuit het

Klimaatverdrag. Op basis van de methoden die in de NIR
en de Nederlandse protocollen broeikasgassen zijn
vastgelegd, is de basisjaaremissie bepaald en de
hoeveelheid broeikasgassen die Nederland in de periode
2008 t/m 2012 (volgens het Kyoto Protocol) mag
uitstoten.

De NIR bevat ook de informatie die voorgeschreven is
volgens artikel 7 van het Kyoto protocol (deel 2 van dit
rapport). Hiermee voldoet Nederland aan alle
rapportagerichtlijnen van de UNFCCC.

Een losse annex bij dit rapport bevat elektronische data
over emissies en activiteit data in het zogenaamde
Common Reporting Format (CRF), waar door het
secretariaat van het VN-Klimaatverdrag om wordt
verzocht. In de bijlagen bij dit rapport is onder meer een
overzicht van sleutelbronnen en onzekerheden in de
emissie opgenomen.

De NIR gaat niet specifiek in op de invloed van het
gevoerde overheidsbeleid met betrekking tot emissies van
broeikasgassen; meer informatie hierover is te vinden in
de Balans van de Leefomgeving (opgesteld door het
Planbureau voor de Leefomgeving, PBL) en de vijfde
Nationale Communicatie onder het Klimaatverdrag, die
eind 2009 is verschenen.

Figure ES.1 Broeikasgassen: emissieniveaus en emissietrends (exclusief LULUCF), 1990-2011.
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M []n~o
2000 o . N\ [ i,
o /\/—/\’\/—/_\/\/\ [ <O, (excl. LULUCF)
8 150
v
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o i
100 —|
50
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Ontwikkeling van de broeikasgasemissies (in CO, eq )

De emissieontwikkeling in Nederland wordt beschreven en
toegelichtin dit National Inventory Report (NIR 2013).
Figuur ES.1 geeft het emissieverloop over de periode
1990-2011 weer. De totale emissies bedroegen in 2011 circa
194,4 Tg (Mton ofwel miljard kg) CO, equivalenten en zijn
daarmee circa g procent afgenomen in vergelijking met de
emissies in het basisjaar (213,2 Tg CO, eq). De hier
gepresenteerde emissies zijn exclusief de emissies van
landgebruik en bossen (LULUCF); deze emissies tellen mee
vanaf het emissiejaar 2008 onder het Kyoto Protocol.

De emissie van CO, is sinds 1990 met circa 5 procent
toegenomen, terwijl de emissies van de andere
broeikasgassen met circa 51 procent zijn afgenomen ten
opzichte van het basisjaar.

In 2011 daalde de CO, emissie met circa 7 procent (ten
opzichte van het jaar 2010) ten gevolge van een daling van
het brandstofgebruik in de energiesector, de
petrochemische industrie en ten behoeve van
ruimteverwarming. De emissie van CH, daaldenin 2zom
licht ten opzichte van 2010, met ongeveer 4 procent. De
N,O emissie daalde eveneens in 2011 met circa 1 procent
ten gevolge van ontwikkelingen in de landbouw. De
emissie van F-gassen daalden in 2011 met -7 procent ten
opzichte van 2010. De totale emissie van broeikasgassen in
2011 ligt daarmee 7 procent lager dan het niveau in 2010.

Box ES.1 Onzekerheden

Methoden

De methoden die Nederland hanteert voor de berekening
van de broeikasgasemissies zijn vastgelegd in protocollen
voor de vaststelling van de emissies, te vinden op www.
nlagency.nl/nie. De protocollen zijn opgesteld door
Agentschap NL, in nauwe samenwerking met deskundigen
van de EmissieRegistratie (voor wat betreft de beschrijving
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en documentatie van de berekeningsmethoden). Na
vaststelling van deze protocollen in de Stuurgroep
EmissieRegistratie (december 2005), zijn de protocollen
vastgelegd in een wettelijke regeling door het ministerie
van lenM. De methoden maken onderdeel uit van het
Nationaal Systeem (artikel 5.1 van het Kyoto Protocol) en
zijn bedoeld voor de vaststelling van de emissies in zowel
het basisjaar als in de jaren in de budgetperiode. Naar
aanleiding van de reviews vanaf het zogenaamde ‘Initial
Report’ zijn de methoden en protocollen aangepast. Deze
zijn daarmee in overeenstemming met de IPCC Good
Practice Guidance and Uncertainty Management, dat als
belangrijkste voorwaarde is gesteld aan de te hanteren
methoden voor de berekening van broeikasgassen. Deze
methoden zullen de komende jaren (tot 2014) worden
gehanteerd; tenzij er grote veranderingen plaatsvinden in
bijvoorbeeld de beschikbaarheid van basisdata of de
implementatie van beleidsmaatregelen aanleiding geeft
de methoden aan te passen. In deze submissie zijn een
aantal methodewijzigingen doorgevoerd als follow up van
de reviews (EU en UNFCCC) van respectievelijk de NIR 2011
en NIR 2012. Deze methodewijzigingen hebben geleid tot
een completere inventarisatie maar hebben slechts zeer
beperkt invloed op de gerapporteerde emissies.



ES1 Background information on greenhouse

gas inventories and climate change

This report documents the Netherlands’ 2013 annual
submission of its greenhouse gas emissions inventory in
accordance with the guidelines provided by the United
Nations Framework Convention on Climate Change
(UNFCCCQ), the Kyoto Protocol (KP) and the European
Union’s Greenhouse Gas Monitoring Mechanism. These
guidelines, which also refer to Revised 1996 IPCC
Guidelines and IPCC Good Practice Guidance and
Uncertainty Management reports, provide a format for the
definition of source categories and for the calculation,
documentation and reporting of emissions. The guidelines
aim at facilitating verification, technical assessment and
expert review of the inventory information by
independent Expert Review Teams (ERTs) of the UNFCCC.
Therefore, the inventories should be transparent,
consistent, comparable, complete and accurate, as
elaborated in the UNFCCC Guidelines for reporting, and be
prepared using good practice, as described in the IPCC
Good Practice Guidance. This National Inventory Report
(NIR) 2013, therefore, provides explanations of the trends
in greenhouse gas emissions, activity data and (implied)
emission factors for the period 1990-2011. It also
summarises descriptions of methods and data sources of
Tier 1 assessments of the uncertainty in annual emissions
and in emission trends; it presents an assessment of key
sources following the Tier 1and Tier 2 approaches of the
IPCC Good Practice Guidance and describes Quality
Assurance and Quality Control activities. This report
provides no specificinformation on the effectiveness of
government policies for reducing greenhouse gas
emissions. This information can be found in the
Environmental Balance (biennial edition; in Dutch: ‘Balans
van de Leefomgeving’) prepared by The PBL Netherlands
Environmental Assessment Agency and the 5th National
Communication (NCs) prepared by the Government of The
Netherlands.

The Common Reporting Format (CRF) spreadsheet files,
containing data on emissions, activity data and implied
emission factors (IEFs), accompany this report. The
complete set of CRF files as well as the NIR in PDF format
can be found at the website www.nlagency.nl/nie.

Climate Convention and Kyoto Protocol

This NIR is prepared as a commitment under the UNFCCC
and under the Kyoto Protocol. Part 2 of the NIR focuses on
supplementary information under article 7 of the Kyoto
Protocol. One of the commitments is the development of
a National System for greenhouse gas emissions (art. 5.1 of
the Protocol). This National System developed in the

period 2000—-2005 was reviewed by an ERT of the UNFCCC
in April 2007 and found to be in compliance with the
requirements.

Key categories

For identification of the ‘key categories’ according to the
IPCC Good Practice approach, national emissions are
allocated according to the IPCC potential key category list
wherever possible. The IPCC Tier 1 method consists of
ranking this list of source category gas combinations for
the contribution to both the national total annual
emissions and the national total trend. The results of these
listings are presented in Annex 1: the largest sources, the
total of which ads up to 95 per cent of the national total,
are 33 sources for annual level assessment and 32 sources
for the trend assessment from a total of 72 sources. The
two lists can be combined to give an overview of sources
that meet either of these two criteria. Next, the IPCC Tier 2
method for identification of key sources is used; this
requires incorporating the uncertainty of each of these
sources before ordering the list of shares. The result is a
list of gq source categories from a total of 72 that could be
identified as ‘key sources’ according to the definition of
the IPCC Good Practice Guidance report. Finally, four key
categories are found in the Land use, land use change and
forestry (LULUCF) sector (sector 5), after inclusion of nine
LULUCF subcategories in the key category analysis.

Institutional arrangements for inventory preparation

The greenhouse gas inventory of The Netherlands is based
on the national Pollutant Release and Transfer Register
(PRTR). The general process of inventory preparation has
existed for many years and is organised as a project with
an annual cycle. In 2000, an improvement programme was
initiated under the lead of NL Agency (formerly known as
SenterNovem) to transform the general process of the
greenhouse gas inventory of the PRTR into a National
System, according to the requirements of article 5.1 of the
Kyoto Protocol.

The National Institute for Public Health and the
Environment (RIVM) has been contracted by the Ministry
of Infrastructure and the Environment (lenM) to compile
and maintain the PRTR and to co-ordinate the preparation
of the NIR and filling the CRF (see figure ES.2). NL Agency is
designated by law as the National Inventory Entity (NIE)
and co-ordinates the overall QA/QC activities and the
support/response to the UNFCCC review process.

Monitoring protocols

As part of the improvement programme, the
methodologies for calculating greenhouse gas emissions
in The Netherlands were reassessed and compared with
UNFCCC and IPCC requirements. For the key sources and
for sinks, the methodologies and processes are
elaborated, re-assessed and revised where required. The
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Figure ES.2 Main elements in the greenhouse gas inventory compilation process.
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final revision was done after review of the National System
(including the protocols). The present CRF/NIR is based on
methodologies approved during/after the review of the
National System and the calculation of the Assigned
Amount of The Netherlands. Monitoring protocols
describing methodologies, data sources and the rationale
for their selection are available at www.nlagency.nl/nie.

Organisation of the report

This report is in line with the prescribed NIR format,
starting with an introductory chapter 1, containing
background information on The Netherlands’ process of
inventory preparation and reporting; key categories and
their uncertainties; a description of methods, data sources
and emission factors (IFs) and a description of the quality
assurance system, along with verification activities applied
to the data. Chapter 2 provides a summary of trends for
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aggregated greenhouse gas emissions by gas and by main
source. Chapters 3 to 9 present detailed explanations for
emissions in different sectors. Chapter 10 presents
information on recalculations, improvements and
response to issues raised in external EU reviews of the NIR
2011 and the UNFCCC desk review of the NIR 2012. In
addition, the report provides detailed information on key
categories, methodologies and other relevant reports in 10
annexes. In part Il of this report the supplementary
information required under article 7, paragraph 1 of the
Kyoto Protocol is reported.



Figure ES.3 An overview of the emission trends for greenhouse gas emissions (excl. LULUCF) 1990-2011.
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Table ES.1 Summary of emission trend per gas (unit: Tg CO, equivalents).

CO,incl.  CO, excl. by SF, Total (incl. Total (excl.
LULUCF LULUCF LULUCF) LULUCF)
Base year 162.2 159.2 25.7 20.0 6.0 1.9 0.3 216.2 213.2
1990 162.2 159.2 25.7 20.0 4.4 2.3 0.2 214.8 211.8
1991 166.9 164.2 26.1 20.3 3.5 2.2 0.1 219.1 216.4
1992 165.2 162.3 25.7 20.5 4.4 2.0 0.1 218.0 215.1
1993 169.4 166.7 25.4 20.7 5.0 2.1 0.1 222.7 220.0
1994 169.4 166.7 24.6 20.0 6.5 2.0 0.2 222.7 220.0
1995 173.6 170.7 24.3 19.9 6.0 1.9 0.3 226.0 223.2
1996 180.4 177.7 23.6 19.8 7.7 2.2 0.3 234.0 231.3
1997 174.5 171.5 22.6 19.5 8.3 2.3 0.3 227.6 224.7
1998 176.3 173.4 21.9 18.8 9.3 1.8 0.3 228.4 225.5
1999 170.7 167.8 20.8 18.1 4.9 1.5 0.3 216.3 213.4
2000 172.9 169.9 19.9 17.4 3.9 1.6 0.3 215.9 213.0
2001 178.3 175.7 19.1 16.3 1.6 1.5 0.3 217.1 214.5
2002 178.6 176.0 18.0 15.5 1.7 2.2 0.2 216.1 213.5
2003 182.5 179.6 17.1 15.3 1.5 0.6 0.2 217.2 214.3
2004 183.9 181.0 16.6 15.7 1.6 0.3 0.3 218.4 215.5
2005 179.0 175.9 16.1 15.4 1.5 0.3 0.2 212.5 209.5
2006 175.4 172.3 15.7 15.3 1.7 0.3 0.2 208.6 205.5
2007 175.3 172.4 15.8 13.6 1.9 0.3 0.2 207.1 204.2
2008 178.2 175.2 16.1 9.7 1.9 0.3 0.2 206.3 203.3
2009 172.8 169.9 16.1 9.4 2.1 0.2 0.2 200.7 197.9
2010 184.4 181.4 15.9 9.2 2.3 0.2 0.2 212.2 209.2
2011 170.8 167.6 15.3 9.1 2.1 0.2 0.1 197.7 194.4
ES2 Summary of national emission- and emissions are 1990 for CO2, CHg and N20 and 1995 for
removal-related trends fluorinated gases. CO2 emissions (excluding LULUCF)
increased by about 5 per cent from 1990 to 2011, mainly
In 2017, total direct greenhouse gas emissions (excluding due to the increase in the emissions in the 1A1a (Public
emissions from LULUCF) in The Netherlands were electricity) and 1A3 (Transport) categories. CHg emissions
estimated at 194.4 Tg CO2 equivalents (CO2 eq). This is decreased by g1 per centin 2011 compared with the 1990
about g per cent below the emissions in the base year level, mainly due to decrease in the Waste sector and the
(213.2 Tg CO2 eq). In The Netherlands, the base year Agricultural sector and in fugitive emissions in the Energy
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Table ES.2 Summary of emission trend per source category (unit: Tg CO, equivalents).

Base year 153.8 23.6 0.5 22.6
1990 153.8 22.2 0.5 22.6
1991 158.9 21.2 0.5 23.0
1992 157.5 21.5 0.4 22.9
1993 162.3 22.3 0.4 22.6
1994 161.6 24.3 0.4 21.7
1995 165.7 23.6 0.4 22.2
1996 173.3 24.8 0.4 21.8
1997 166.2 26.1 0.3 21.4
1998 168.1 26.5 0.4 20.4
1999 162.4 21.2 0.4 20.0
2000 164.7 20.3 0.3 18.8
2001 171.0 16.7 0.3 18.5
2002 171.3 17.1 0.2 17.5
2003 174.8 15.5 0.2 171
2004 176.1 16.0 0.2 17.1
2005 171.0 15.8 0.2 17.0
2006 167.7 15.5 0.2 16.9
2007 167.6 14.8 0.2 16.7
2008 171.5 10.2 0.2 16.8
2009 166.6 10.0 0.2 16.7
2010 177.9 10.4 0.2 16.6
2011 163.9 10.4 0.2 16.0

sector. N20 emissions decreased by 54 per centin 2011
compared with 1990, mainly due to a decrease in
emissions from Agriculture and from Industrial processes,
which partly compensated N20 emission increases from
fossil fuel combustion (mainly from transport). The
emissions of fluorinated greenhouse gases (HFCs, PFCs
and SF6) decreased in the period 1995 (chosen as the base
year) to 2011 by, respectively, 65 per cent, 91 per cent and
q9 per cent. Total emissions of all F-gases decreased by
about 70 per cent compared with the 1995 level.

Between 2010 and 2011, CO, emissions decreased
(excluding LULUCF) by 13.6 Tg. The emissions of CH,
showed also a decrease of 0.7 Tg between the year 2010
and 2011. In this period the N,O emission decreased only
slightly (0.1 Tg CO, eq). Emissions of SF6 and PFCs did not
change in 2011. HFCs emissions decreased by 0.1 Tg CO.,.

Overall, total greenhouse gas emissions decreased by
about 7 per cent compared with 2010.

ES3 Overview of source and sink category
emission estimates and trends

Tables ES.1and ES.2 provide an overview of the emission
trends (in CO2 equivalents) per gas and per IPCC source
category. The Energy sector (category 1) is by far the largest
contributor to national total greenhouse gas emissions.
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3.0 12.8 NA 216.2 213.2
3.0 12.8 NA 214.8 211.8
2.6 12.9 NA 219.1 216.4
2.9 12.7 NA 218.0 215.1
2.7 12.4 NA 222.7 220.0
2.7 11.9 NA 222.7 220.0
2.9 11.3 NA 226.0 223.2
2.7 10.9 NA 234.0 231.3
3.0 10.6 NA 227.6 224.7
2.9 10.2 NA 228.4 225.5
2.9 9.4 NA 216.3 213.4
2.9 8.9 NA 215.9 213.0
2.6 8.1 NA 217.1 214.5
2.6 7.4 NA 216.1 213.5
2.9 6.7 NA 217.2 214.3
2.9 6.2 NA 218.4 215.5
3.0 5.6 NA 212.5 209.5
3.0 5.2 NA 208.6 205.5
2.9 4.9 NA 207.1 204.2
3.1 4.6 NA 206.3 203.3
2.9 4.4 NA 200.7 197.9
3.0 4.1 NA 212.2 209.2
3.3 3.9 NA 197.6 194.4

The emissions of this sector increased substantially
compared with 1990. In contrast, emissions from the other
sectors decreased compared with the base year, the largest
being Industrial Processes, Waste and Agriculture.

Categories showing the largest growth in CO, equivalent
emissions since 1990 are Transport (1A3) Energy industries
(1A1) (+30% and +18%, respectively). Half the marked
increase in the Public electricity category (1A2) of almost
30 per cent between 1990 and 1998 was caused by a shift
of cogeneration plants from manufacturing industries to
the public electricity and heat production sector due to a
change of ownership (joint ventures), simultaneously
causing a 15 per cent decrease in industry emissions in the
early 1990s.

ESq Otherinformation

General uncertainty evaluation

The results of the uncertainty estimation according to the
IPCC Tier 1 uncertainty approach are summarised in
Annex 1 of this report. The Tier 1 estimation of annual
uncertainty in CO2 eq emissions results in an overall
uncertainty of 3 per cent, based on calculated uncertainties
of 2 per cent, 16 per cent, 43 per cent and go per cent for
CO, (excluding LULUCF), CH, N,O and F-gases,
respectively.



However, these figures do not include the correlation
between source categories (e.g. cattle numbers for enteric
fermentation and animal manure production), nor a
correction for not-reported sources. Therefore, the actual
uncertainty of total annual emissions per compound and
of the total will be somewhat higher; it is currently
estimated by the RIVM at:

o, +3% HFCs +50%
CH, +25% PFCs +50%
N,O +50%  SF, +50%
Total greenhouse gases +5%

Annex 1 summarises the estimate of the trend uncertainty
1990—2011 calculated according to the IPCC Tier 1 approach
in the IPCC Good Practice Guidance (IPCC, 2001). The result
is a trend uncertainty in the total CO, eq emissions
(including LULUCF) for 1990—-2011 (1995 for F-gases) of

+3 per cent points. This means that the trend in total CO,
eq emissions between 1990 and 2011 (excluding LULUCF),
which is calculated to be a g per cent decrease, will be
between 12 per cent decrease and 6 per cent decrease. Per
individual gas, the trend uncertainty in total emissions of
CO,,CH,, N,0 and the total group of F-gases has been
calculated at +3 per cent, +7 per cent, +8 per cent and

+12 per cent, respectively. More details on the level and
trend uncertainty assessment can be found in Annex 7.

Completeness of the national inventory

The Netherlands’ greenhouse gas emissions inventory

includes all sources identified by the revised

Intergovernmental Panel on Climate Change (IPCC)

Guidelines (IPCC, 1996) — with the exception of the

following very minor sources:

« (O, from Asphalt roofing (2As), due to missing activity
data;

« CO, from Road paving (2A6), due to missing activity
data;

« CH, from Enteric fermentation of poultry (4Ag), due to
missing EFs;

 N,O from Industrial wastewater (6B1), due to negligible
amounts;

o partof CH, from industrial wastewater (6B1b sludge),
due to negligible amounts;

« Precursor emissions (carbon monoxide (CO), nitrogen
oxide (NO,), non-methane volatile organic compounds
(NMVOC) and sulphur dioxide (S0,)) from memo item
‘International bunkers’ (international transport), are not
included.

For more information on this subject, see Annex 5.

Methodological changes, recalculations and
improvements

This NIR 2013 is based on the envisaged National System
of The Netherlands under article 5.1 of the Kyoto Protocol,
as developed in the last decade and finalised in December
2005. In past years the results of various improvement
actions have been implemented in the methodologies and
processes of the preparation of the greenhouse gas
inventory of The Netherlands. Compared with the NIR/CRF
2012 and based on the results of the UNFCCC reviews,
some improvements of the inventory (including minor
recalculations) were undertaken in the last year. The
biggest improvement in the inventory (as requested in the
latest review) decreased national emissions by 1.3 Tg CO2
eq in 2005. In other years the changes in emissions were
less significant. The ratio behind the recalculations is
documented in the sectoral chapters 3-8 and chapter 10.

Table ES.3 provides the results of recalculations in the NIR
2013 compared with the NIR 2012.

Improving the QA/QC system

The QA/QC (quality assurance/quality control) programme
is up to date and all procedures and processes meet
National System requirements (as part of the annual
activity programme of The Netherlands PRTR). QA/QC
activities to be undertaken as part of the National System
are described in chapter 1.

Emission trends for indirect greenhouse gases and SO,
Compared with 1990, CO and NMVOC emissions were
reduced in 2011 by 58 per cent and 70 per cent,
respectively. For SO, the reduction was 83 per cent and for
NO, the 2011 emissions were 57 per cent lower than the
1990 level. Table ES.4 provides trend data. In contrast to
the direct greenhouse gases, precursor emissions from
road transport have not been corrected for fuel sales
according to national energy statistics but are directly
related to transport statistics on vehicle-km, which differs
to some extent from the IPCC approach. Recalculations
(due to changes in methodologies and or allocation) have
only been performed for 1990, 1995, 2000, 2005 and 2010
to 2011 for all sources.
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Table ES.3 Differences between NIR 2012 and NIR 2013 due to recalculations and the resubmitted data from November 2012
(Unit: Tg €O, eq, F-gases: Gg CO, eq).

Co, (Tg) NIR 2013 162.2 173.6 172.8 178.9 184.4
Incl. LULUCF NIR 2012 162.2 173.6 172.9 179.0 184.2
Difference -0.01% 0.0% 0.0% 0.0% 0.1%
Co, (Tg) NIR 2013 159.2 170.7 169.9 175.9 181.4
Excl. LULUCF NIR 2012 159.2 170.7 169.9 175.9 181.2
Difference 0.0% 0.0% 0.0% 0.0% 0.1%
CH, (Tg) NIR 2013 25.7 24.3 19.9 16.1 15.9
NIR 2012 25.7 24.3 19.9 17.4 16.8
Difference 0.1% 0.1% 0.0% -7.3% -5.1%
N,O (Tg) NIR 2013 20.0 19.9 17.4 15.4 9.2
NIR 2012 20.2 20.1 17.6 15.6 9.4
Difference -0.9% -1.1% -1.1% -1.2% -2.0%
PFCs (Gg) NIR 2013 2264 1938 1581 265 209
NIR 2012 2264 1938 1582 266 209
Difference 0.0% 0.0% -0.1% -0.3% 0.0%
HFCs (Gg) NIR 2013 4432 6019 3892 1512 2260
NIR 2012 4432 6019 3892 1523 2282
Difference 0.0% 0.0% 0.0% -0.7% -1.0%
SF, (Gg) NIR 2013 218 287 295 240 184
NIR 2012 218 287 297 240 184
Difference 0.0% 0.0% -0.5% 0.0% 0.0%
Total NIR 2013 214.9 226.0 215.9 212.5 212.2
(Tg CO, eq.) NIR 2012 215.0 226.2 216.1 214.0 213.1
Incl. LULUCF Difference -0.1% -0.1% -0.1% -0.7% -0.4%
Total NIR 2013 211.8 223.2 213.0 209.5 209.2
[Tg CO, eq] NIR 2012 212.0 223.4 213.2 211.0 210.1
Excl. LULUCF Difference -0.1% -0.1% -0.1% -0.7% -0.4%

Note: Base year values are indicated in bold.

Table ES.4 Emission trends for indirect greenhouse gases and SO, (Unit: Gg).

Total NO, 559 464 386 325 258 243
Total CO 1.239 943 817 635 548 526
Total NMVOC 475 337 231 167 143 143
Total SO, 198 139 79 70 34 34
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Part 1
Annual
Inventory Report






1.1.1 Background information on climate

change

The United Nations Framework Convention on Climate
Change (UNFCCC) was ratified by The Netherlands in 1994
and entered into force in March 1994. One of the
commitments made by the ratifying parties to the
Convention is to develop, publish and regularly update
national emissions inventories of greenhouse gases. This
national inventory report, together with the CRF,
represents the 2011 national emissions inventory of
greenhouse gases under the UNFCCC (part 1 of this report)
and under its Kyoto Protocol (part 2 of this report).

Geographical coverage

The reported emissions include those that have to be
allocated to the legal territory of The Netherlands. This
includes a 12-mile zone from the coastline and also inland
water bodies. It excludes Aruba, Curacao and Sint
Maarten, which are constituent countries of the Royal
Kingdom of The Netherlands. It also excludes the islands
Bonaire, Saba and Sint Eustatius, which since 10 October
2010 have been public bodies (openbare lichamen) with their
own legislation that is not applicable to the European part

of The Netherlands. Emissions from offshore oil and gas
production on the Dutch part of the continental shelf are
included.

1.1.2 Background information on greenhouse
gas inventory

As indicated, this national inventory report documents the
2011 Greenhouse Gas Emission Inventory for The
Netherlands under the UNFCCC and under the Kyoto
Protocol. The estimates provided in the report are
consistent with the Intergovernmental Panel on Climate
Change (IPCC) 1996 Guidelines for National Greenhouse
Gas Inventories (IPCC, 1997), the IPCC Good Practice
Guidance and Uncertainty Management in National
Greenhouse Gas Inventories (IPCC, 2001) and the IPCC
Good Practice Guidance for Land Use, Land Use Change
and Forestry (LULUCF). The methodologies applied for The
Netherlands’ inventory are also consistent with the
guidelines under the Kyoto Protocol and the European
Union’s Greenhouse Gas Monitoring Mechanism.

For detailed assessments of the extent to which changes in
emissions are due to the implementation of policy
measures, see the Environmental Balance (PBL, 2009; in
Dutch), the Fourth and the Fifth Netherlands National
Communication under the United Nations Framework
Convention on Climate Change (VROM, 2005 resp. VROM,
2009) and The Netherlands Report on Demonstrable
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Progress under article 3.2 of the Kyoto Protocol (VROM,
2006Db).

The Netherlands also reports emissions under other
international agreements, such as the United Nations
Economic Commission for Europe (UNECE), Convention on
Long Range Transboundary Air Pollutants (CLRTAP) and
the EU National Emission Ceilings (NEC) Directive. All these
estimates are provided by The Netherlands Pollutant
Release and Transfer Register (PRTR), which is compiled by
a special project in which various organisations
co-operate. The greenhouse gas inventory and the PRTR
share underlying data, which ensures consistency between
the inventories and other internationally reported data.
Several institutes are involved in the process of compiling
the greenhouse gas inventory (see also section 1.3).

The National Inventory Report (NIR) covers the six direct
greenhouse gases included in the Kyoto Protocol: carbon
dioxide (CO,), methane (CH), nitrous oxide (N,0),
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and
sulphur hexafluoride (SF,) (the F-gases). Emissions of the
following indirect greenhouse gases are also reported:
nitrogen oxides (NO,), carbon monoxide (CO) and
non-methane volatile organic compounds (NMVOC), as
well as sulphur oxides (SO,).

This report provides explanations of the trends in
greenhouse gas emissions per gas and per sector for the
1990—2011 period and summarises descriptions of
methods and data sources for: (a) Tier 1 assessments of
the uncertainty in annual emissions and in emission
trends; (b) key source assessments following the Tier 1and
Tier 2 approaches of the IPCC Good Practice Guidance
(IPCC, 2001); (c) quality assurance and quality control (QA/
QQ) activities.

Under the National System under article 5.1 of the Kyoto
Protocol, methodologies were established (and
documented) in monitoring protocols. These protocols are
annually re-assessed and revised, if needed - for example,
based on recommendations of UN reviews. The
monitoring protocols and the general description of the
National System are available on the website www.
nlagency.nl/nie. The emissions reported in the NIR 2013 are
based on these methodologies, which have been
incorporated in the National System for greenhouse gases.
The emissions are, with a delay of some months, also
available on the website www.prtr.nl.

In 2007, the UN performed an in-country initial review
under the Kyoto Protocol. The review concluded that The
Netherlands National System had been established in
accordance with the guidelines and that it met the
requirements. This was also confirmed by later reviews,
such as the review of the NIR 2012. The National System
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has remained unchanged with the exception of an
organisational change on 1January 2010. At that date,
co-ordination of the above mentioned PRTR (emissions
registration) project shifted from the PBL Netherlands
Environmental Assessment Agency to the RIVM (National
Institute for Public Health and the Environment). In 2010,
arrangements were made to ensure the quality of the
products of the PRTR project in the new setting.

The structure of this report complies with the format
required by the UNFCCC (FCCC/SBSTA/2004/8 and the
latest annotated outline of the National Inventory report
including reporting elements under the Kyoto Protocol). It
also includes supplementary information under article 7 of
the Kyoto Protocol. Part 2 gives an overview of this
information.

Greenhouse gas emissions presented in this report are
given in gigagrammes (Gg) and teragrammes (Tg). Global
warming potential (GWP) weighed emissions of the
greenhouse gases are also provided (in CO, equivalents),
using the GWP values in accordance with the Kyoto
Protocol and using the IPCC GWP for a time horizon of 100
years. The GWP of each individual greenhouse gas is
provided individually in Annex 9.

The Common Reporting Format (CRF) spreadsheet files
accompany this report as electronic annexes (the CRF files
are included in the zip file for this submission:
NETHERLANDS-2013-v1.3.zip). The CRF files contain
detailed information on greenhouse gas emissions,
activity data and (implied) emission factors specified by
sector, source category and greenhouse gas. The complete
set of CRF files as well as this report comprise the National
Inventory Report (NIR) and are published on the website
www.nlagency.nl/nie.

Other information, such as protocols of the methods used
to estimate emissions, is also available on this website.
Section 10 provides details on the extent to which the CRF
data files for 1990—2011 have been completed and on
improvements made since the last submission.

1.1.3 Background information on supplemen-
tary information under article 7 of the
Kyoto Protocol

Part 2 of this report provides the supplementary
information under (article 7 of) the Kyoto Protocol. As The
Netherlands has not elected any activities to include under
article 3, paragraph q of the Kyoto Protocol, the
supplementary information on KP-LULUCF deals with
activities under article 3, paragraph 3. Information on the
accounting of Kyoto units is also provided in the SEF file
SEF_NL_2013_1_21-21-47 9-4-2013.XIs.


http://www.greenhousegases.nl

1.2.1 Overview of institutional arrangements
for the inventory preparation

The Ministry of Infrastructure and Environment (lenM) has
overall responsibility for climate change policy issues,
including the preparation of the inventory.

In August 2004, the lenM assigned SenterNovem (now NL
Agency) executive tasks bearing on the National Inventory
Entity (NIE), the single national entity required under the
Kyoto Protocol. In December 2005, NL Agency was
designated by law as the NIE. In addition to co-ordinating
the establishment and maintenance of a National System,
the tasks of NL Agency include overall co-ordination of
improved QA/QC activities as part of the National System
and co-ordination of the support/response to the UNFCCC
review process. The National System is described in more
detail in the Fourth and Fifth National Communications
(VROM 2006b, 2009).

Since 1January 2010, the RIVM has been assigned by the
lenM as co-ordinating institute for compiling and
maintaining the pollutants emission register/inventory
(PRTR system), containing about 350 pollutants including
the greenhouse gases. The PRTR project system is used as
the basis for the NIR and for filling the CRF. After the
general elections in The Netherlands in 2010, the
responsibilities of the former VROM moved to the
restructured lenM.

1.2.2 Overview of inventory planning

The Dutch PRTR has been in operation in The Netherlands
since 1974. This system encompasses data collection, data
processing and the registering and reporting of emission
data for about 350 policy-relevant compounds and
compound groups that are present in air, water and soil.
The emission data are produced in an annual (project)
cycle (RIVM, 2012). This system is also the basis for the
national greenhouse gas inventory. The overall
co-ordination of the PRTR is outsourced by the lenM to
the RIVM.

The main objective of the PRTR is to produce an annual set
of unequivocal emission data that is up-to-date,
complete, transparent, comparable, consistent and
accurate. In addition to the RIVM, various external
agencies contribute to the PRTR by performing
calculations or submitting activity data. These include: CBS
(Statistics Netherlands), PBL Netherlands Environmental
Assessment Agency, TNO (Netherlands Organisation for

Applied Scientific Research), Rijkswaterstaat Environment,
Centre for Water Management, Deltares and several
institutes related to the Wageningen University and
Research Centre (WUR).

Responsibility for reporting

The NIR part1is prepared by the RIVM as part of the PRTR
project. Most institutes involved in the PRTR also
contribute to the NIR (including CBS and TNO). In addition,
NL Agency is involved in its role as NIE. NL Agency also
prepares the NIR part 2 and is responsible for integration
and submission to the UNFCCCin its role as NIE.
Submission to the UNFCCC takes place only after approval
by the lenM.

1.2.3 Overview of the inventory preparation
and management under article 7 of the
Kyoto Protocol

Following the annotated outline, the supplementary
information under article 2 of the Kyoto Protocol is
reported in the NIR part 2. This information is prepared by
NL Agency, using information from various other involved
organisations, such as the NEa (Dutch Emissions
Authority), the WUR and the lenM.

1.3.1 GHG and KP-LULUCF inventory

The primary process of preparing the greenhouse gas
inventory in The Netherlands is summarised in figure 1.1.
This process comprises three major steps, which are
described in more detail in the following sections.

The preparation of the KP-LULUCF inventory is combined
with the work for reporting LULUCF by the unit Wettelijke
Onderzoekstaken Natuur & Milieu, part of Wageningen
UR. The project team LULUCF (which is part of the
Taskforce Agriculture) oversees data management, the
preparation of the reports for LULUCF, and the QA/QC
activities, and decides on further improvements.

1.3.2 Data collection processing and storage

Various data suppliers provide the basic input data for
emission estimates. The most important data sources for
greenhouse gas emissions include:

Statistical data

Statistical data are provided under various (not specifically
greenhouse-gas related) obligations and legal
arrangements. These include national statistics from
Statistics Netherlands (CBS) and a number of other sources
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Figure 1.1 Main elements in the greenhouse gas inventory process.
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of data on sinks, water and waste. The provision of
relevant data for greenhouse gases is guaranteed through
covenants and an Order in Decree, the latter being under
preparation by the lenM. For greenhouse gases, relevant
agreements with respect to waste management are in
place with CBS and Rijkswaterstaat Environment. An
agreement with the Ministry of Agriculture, Nature and
Food Quality (LNV, now EZ) and related institutions was
established in 2005.

Data from individual companies

Data from individual companies are provided in the form
of electronic annual environmental reports (AER). A large
number of companies have a legal obligation to submit an
AER that includes - in addition to other pertinent
information — emission data validated by the competent
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authorities (usually provincial and occasionally local
authorities that also issue environmental permits to these
companies). A number of companies with large
combustion plants are also required to report information
under the BEES/A regulation. Some companies provide
data voluntarily within the framework of environmental
covenants. The data in these specific AER are used for
verifying the calculated CO, emissions from energy
statistics for industry, the Energy sector and refineries. If
reports from major industries contain plant-specific
information on activity data and EFs of sufficient quality
and transparency, these data are used in the calculation of
CO, emission estimates for specific sectors. The AER from
individual companies provide essential information for
calculating the emissions of substances other than CO,.
The calculations of industrial process emissions of



non-CO, greenhouse gases (e.g. N O, HFC-23 and PFCs
released as by-products) are mainly based on information
from these AER, as are the calculated emissions from
precursor gases (CO, NO , NMVOC and SO,). As reported in
previous NIRs, only those AER with high-quality and
transparent data are used as a basis for calculating total
source emissions in The Netherlands.

Additional greenhouse gas-related data

Additional greenhouse gas-related data are provided by
other institutes and consultants that are specifically
contracted to provide information on sectors not
sufficiently covered by the above-mentioned data sources.
For greenhouse gases, contracts and financial
arrangements are made (by the RIVM) with, for example,
various agricultural institutes and TNO. In addition, NL
Agency contracts out various tasks to consultants (such as
collecting information on F-gas emissions from cooling
and product use, on improvement actions). During 2004,
the Ministry of EL&| also issued contracts to a number of
agricultural institutes; these consisted of, in particular,
contracts for developing a monitoring system and
protocols for the LULUCF dataset. Based on a written
agreement between the EL&1 and the RIVM, these
activities are also part of the PRTR.

Processing and storage

Data processing and storage are co-ordinated by the
RIVM; these processes consist most notably of the
elaboration of emissions estimates and data preparation
in the PRTR database. The emissions data are stored in a
central database, thereby satisfying — in an efficient and
effective manner — national and international criteria on
emissions reporting. Using a custom-made programme
(CRF Connector) all relevant emissions and activity data
are extracted from the PRTR database and included in the
CRF Reporter, thus ensuring the highest level of
consistency. Data from the CRF Reporter are used in the
compilation of the NIR.

The actual emissions calculations and estimates that are

made using the input data are implemented in five task

forces (shown in Figure 1.2), each dealing with specific

sectors:

« Energy, Industrial processes and Waste (combustion,
process emissions, waste handling);

o Agriculture (agriculture, sinks);

« consumers and services (non-industrial use of products);

« transport (including bunker emissions);

« water (less relevant for greenhouse gas emissions).

The task forces consist of experts from several institutes.
In 2012, in addition to the RIVM, these included PBL, TNO,
CBS, Centre for Water Management, Deltares, Fugro-
Ecoplan (which co-ordinates annual environmental

reporting by companies), Rijkswaterstaat Environment
and two agricultural research institutes: Alterra (sinks) and
LEI. The task forces are responsible for assessing emissions
estimates based on the input data and EFs provided. The
RIVM commissioned TNO to assist in the compilation of
the CRFs.

1.3.3 Reporting, QA/QC, archiving and overall
co-ordination

The NIR is prepared by the RIVM with input from experts
in the relevant PRTR task forces and from NL Agency. This
step includes documentation and archiving. The lenM
formally approves the NIR before it is submitted; in some
cases approval follows consultation with other ministries.
NL Agency is responsible for co-ordinating QA/QC and
responses to the EU and for providing additional
information requested by the UNFCCC after the NIR and
the CRF have been submitted. NL Agency is also
responsible (in collaboration with the RIVM) for
co-ordinating the submission of supporting data to the
UNFCCCreview process.

For KP-LULUCF, consistency with the values submitted for
the Convention is assured by using the same base data
and calculation structure. The data, as required in the
KP-LULUCF CREF, tables are derived from these base data
using specific calculations. The data and calculations were
thus subject to the same QA/QC procedures (Van den
Wyngaert et al., 2009).

The calculated values were entered in the LULUCF
reporting system at Alterra, and checked by the LULUCF
sectoral expert. They were then exported as an XML file
and sent to the Dutch inventory, which imported the data
into the CRF database for all sectors and again checked
them. Any unexpected or incomplete values were reported
to the LULUCF sectoral expert, checked and if necessary
corrected.

Estimates on forest area and changes in forest area were
verified against estimates reported by the Food and
Agriculture Organisation of the United Nations (FAO). The
total area of forest is systematically lower in the FAO
estimates. This may be due to differences in methodology
for data collection. For a discussion on the differences in
the outcomes of forest cover in The Netherlands, see
Nabuurs et al. (2005). The net increase in forest area in The
Netherlands as reported in FAO statistics is, however,
higher than those reported for KP-LULUCF. This indicates
that the 1990 estimate in the FAO statistics is low. This
comparison indicates that our estimates for re/afforested
land give a conservative figure for net forest increase in
The Netherlands.
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Figure 1.2 Organisational arrangements PRTR-project.
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The mean Cstock in Dutch forests (used as an EF for
deforestation under the Kyoto Protocol) is slightly higher
in the UNFCCC estimates than in the FAO estimates.
Considering that different conversion factors were used,
the estimates are close, while the difference has the
tendency to increase. A more systematic assessment on
these differences between FAO and UNFCCC estimates and
their causes is planned for the NIR 2014.

1.4.1 GHG inventory
Methodologies
Table 1.1 provides an overview of the methods used to

estimate greenhouse gas emissions. Monitoring protocols,
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Table 1.1 CRF Summary Table 3 with methods and emission fa

ctors applied.

GREENHOUSE GAS SOURCE AND SINK CO: CH4 N0
G ECORES Method applied E'f':‘:::“ Method applied E';;‘::Q‘:" m’: E';:‘;’::“
1. Energy CS,D,T1,T2,T3 CS,D,PS| CS,D,0TH,T1,T1b,T2,T3| CS,D,0TH,PS CS,T1,T2 CS,D
A. Fuel Combustion CS,D,T1,T2 CS,.D CS,D,T1,T2,T3 CS,D CS,T1,T2 CS.D
1. Energy Industries T2 CS T2 CS TI1,T2 CS,D
2. Manufacturing Industries and Construction T2 CS T2 CS T1,T2 CS,D|
3. Transport CS,T1,T2 CS.D CS,T1,T2,T3 CS,D CS,T1,T2 CS.D
4. Other Sectors T2 CS D,T1,T2| CS,D Tl D
5. Other D,T2 D CS,T2 CS CS,T2 CS|
B. Fugitive Emissions from Fuels CS,D.T1,T2,T3 CS.D,PS D,0TH,T1b,T2,T3| CS,D,OTH,PS NA NA|
1. Solid Fuels T2 CS OTH OTH NA NA
2. Oil and Natural Gas CS,D,T1,T2,T3 CS,D,PS| D,T1b,T2,T3 CS,D,PS| NA NA
2. Industrial Processes CS,T1,T1a,T1b,T2 CS,D,PS CS,T1,T2 CS,D CS,T2 CS,PS
A. Mineral Products CS| CS.D,PS NA NA NA NA|
B. Chemical Industry CS,T1,TIb CS.,D.PS| T1,T2 D T2 PS]
C. Metal Production TlaT2 CS NA NA NA NA
D. Other Production Tlb CS
E. Production of Halocarbons and SFg
F. Consumption of Halocarbons and SF
G. Other CS,T1b CS,D CS CS CS CS|
3. Solvent and Other Product Use CS CS CS CS
4. Agriculture T1,T2 CS,D| T1,T1b,T2,T3 CS,D|
A. Enteric Fermentation T1,T2 CS,D
B. Manure M T2 CS T2 D
C. Rice Cultivation NA NA
D. Agricultural Soils NA NA| T1,T1b,T2,T3 CS,D
E. Prescribed Burning of Savannas NA NA NA NA
F. Field Burning of Agricultural Residues NA NA NA NA
G. Other NA NA NA NA|
5. Land Use, Land-Use Change and Forestry CS,T1,T2 CS,D cS D cS D
A. Forest Land CS,T1 CS,.D CS D CS D
B. Cropland CS,T1 CS,D NA NA NA NA
C. Grassland T1.T2 CS.D NA| NA NA NA]
D. Wetlands Tl D NA NA NA NA
E. Settlements T1 D NA NA NA NA|
F. Other Land Tl D NA NA NA NA|
G. Other T2 D NA NA NA NA
6. Waste NA| NA| T2 CS T1,T2 CS,D|
A. Solid Waste Disposal on Land NA NA T2 CS
B. Waste-water Handling _ T2 CS TI1,T2 D
C. Waste Incineration NA NA NA NA NA NA
D. Other NA NA T2 CS| T2 CS]
7. Other (as specified in Summary 1.A) NA| NA| NA| NA| NA| NA|
HFCs PFCs SFs
Method applied E'f";:::;’“ Method applied F‘;‘;::;:" m’: E';:::‘::"
2. Industrial Processes CS,T1,T2 CS,PS CS,T2 PS CS,T2,T3 D,PS
A. Mineral Products
B. Chemical Industry
D. Other Production
E. Production of Halocarbons and SFg T1,T2 PS] NA NA NA NA
F. Consumption of Halocarbons and SFg CS,T2 CS CS| PS| CS,T2,T3 D,PS]
G. Other NA NA NA NA NA NA|

documenting the methodologies and data sources used in  « Emission factor used: D, IPCC default; C, CORINAIR; CS,

the greenhouse gas inventory of The Netherlands as well
as other key documents, are listed in Annex 6. The
protocols were elaborated, in conjunction with relevant
experts and institutes, as part of the monitoring
improvement programme.

Explanation of codes used:

« Method applied: D, IPCC default; RA, reference
approach; T, IPCC Tier; C, CORINAIR; CS, country-
specific; M, model;

country-specific; PS, plant-specific; M, model;
« Other keys: NA, not applicable; NO, not occurring; NE,
not estimated; IE, included elsewhere.

All key documents are electronically available in PDF
format at www.nlagency.nl/nie. The monitoring protocols
describe methodologies, data sources and QA/QC
procedures for estimating greenhouse gas emissions in
The Netherlands. The sector-specific chapters provide a
brief description per key source of the methodologies
applied for estimating the emissions.
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Data sources

The monitoring protocols provide detailed information on

activity data used for the inventory. In general, the

following primary data sources supply the annual activity
data used in the emission calculations:

« fossil fuel data: (1) national energy statistics from CBS
(national energy statistics; Energy Monitor); (2) natural
gas and diesel consumption in the agricultural sector
(Agricultural Economics Institute, LEI);

« (residential) bio fuel data: national renewable energy
statistics from CBS (national energy statistics;
Renewable Energy);

« transport statistics: (1) monthly statistics for traffic and
transportation;

(2) national renewable energy statistics from CBS
(national energy statistics; Renewable Energy);

« industrial production statistics: (1) annual inventory
reports from individual companies; (2) national
statistics;

« consumption of HFCs: annual reports from the
accountancy firm PriceWaterhouseCoopers (only HFC
data are used due to inconsistencies for PFCs and SF,
with emissions reported elsewhere);

« consumption/emissions of PFCs and SF: reported by
individual firms;

« anaesthetic gas: data provided by the three suppliers of
this gas in The Netherlands; Linde gas (former
HoekLoos), NTG (SOL group) and Air Liquide;

« spray cans containing N, O: the Dutch Association of
Aerosol Producers (Nederlandse Aerosol Vereniging,
NAV);

« animal numbers: the CBS/LEI agricultural database, plus
data from the annual agricultural census;

« manure production and handling: CBS/LEI national
statistics;

« fertiliser statistics: the LEI agricultural statistics;

« forest and wood statistics: (1) harvest data: FAO harvest
statistics;

(2) stem-volume, annual growth and fellings: Dirkse et
al. (2003)

(3) carbon balance: National Forestry Inventory data
based on two inventories: HOSP (1988-1992) and MFV
(2001-2005);

« land use and land use change: based on digitised and
digital topographical maps of 1990 and 2004 (Kramer et
al., 2009);

« area of organic soils: De Vries (2004);

« soil maps: De Groot et al. (2005);

« waste production and handling: Working Group on
Waste Registration (WAR), Rijkswaterstaat Environment
and CBS;

+ CH, recovery from landfills: Association of Waste
Handling Companies (VVAV).
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Many recent statistics are available on the internet at
CBS’s statistical website Statline and in the CBS/PBL
environmental data compendium. However, it should be
noted that the units and definitions used for domestic
purposes on those websites occasionally differ from those
used in this report (for instance: temperature-corrected
CO, emissions versus actual emissions in this report; in
other cases, emissions are presented with or without the
inclusion of organic CO, and with or without LULUCF sinks
and sources).

1.4.2 KP-LULUCF inventory

Methodologies

The methods used to estimate data on sinks and sources
as well as the units of land subject to article 3.3
afforestation, reforestation and deforestation are
additional to the methods used for LULUCF. The
methodology used by The Netherlands to assess emissions
from LULUCF is based on a wall-to-wall approach for the
estimation of area per category of land use. For the
wall-to-wall map overlay approach, harmonised and
validated digital topographical maps of 1990, 2004 and
2009 were used (Kramer et al., 2009; Van den Wyngeart et
al., 2012). The result was a national scale land use and land
use change matrix.

To distinguish between mineral soils and peat soils, an
overlay was made between two Basic Nature maps and
the Dutch Soil Map (De Vries et al., 2004). The result was a
map with national coverage that identifies for each pixel
whether it was subject to RA or D between 1990 and 2004,
whether it is located on a mineral or on an organic soil
and, if on a mineral soil, which is the aggregated soil type.

Data sources

The changes in land use are based on comparing detailed
maps that best represent land use in 1990, 2004 and 2009.
All three datasets on land use were especially developed to
support the temporal and spatial developmentin land use
and especially designed to support policy in the field of
nature conservation. Changes after 2009 were obtained by
linear extrapolation.

1.5.1 GHG inventory

The analysis of key sources is performed in accordance
with IPCC Good Practice Guidance (IPCC, 2001). To
facilitate the identification of key sources, the contribution
of source categories to emissions per gas is classified
according to the IPCC potential key source list as presented



in Table 7.1, chapter 7 of the Good Practice Guidance. A
detailed description of the key source analysis is provided
in Annex 1 of this report. Per sector, the key sources are
also listed in the first section of each of chapters 3 to 8.

Compared with the key source analysis for the NIR 2012,

two new key categories are identified:

« 1A3 Mobile combustion: water-borne navigation;

+ gA8CH, emissions from enteric fermentation in
domestic livestock: swine.

This is due to the use of new emission data and (in the
case of 1A3) uncertainty.

1.5.2 KP-LULUCF inventory

With -458.76 Gg CO, the annual contribution of re/
afforestation under the Kyoto Protocol is below the
smallest key category (Tier 1 level analysis including
LULUCF). Deforestation under the Kyoto Protocol in 2011
causes an emission of 838 Gg CO,, which is more than the
smallest key category (Tier 1 level analysis including
LULUCF).

As one of the results of a comprehensive inventory
improvement programme, a National System fully in line
with the Kyoto requirements was finalised and established
at the end of 2005. As part of this system, the Act on the
Monitoring of Greenhouse Gases also became effective in
December 2005. This Act determined the establishment of
the National System for the monitoring of greenhouse
gases and empowers the Minister for Infrastructure and
Environment (lenM) to appoint an authority responsible
for the National System and the National Inventory. The
Act also determined that the National Inventory be based
on methodologies and processes as laid down in the
monitoring protocols. In a subsequent regulation the
Minister has appointed NL Agency as the NIE (National
Inventory Entity, the single national entity under the Kyoto
Protocol) and published a list of the protocols.
Adjustments to the protocols will require official
publication of the new protocols and announcement of
publication in the official Government Gazette
(Staatscourant).

As part of its National System, The Netherlands has
developed and implemented a QA/QC programme. This
programme is assessed annually and updated, if needed.
The key elements of the current programme (NL Agency,
2011) are briefly summarised in this chapter, notably those
related to the current NIR.

1.6.1 QA/QC procedures for the CRF/NIR 2013

The monitoring protocols were elaborated and
implemented in order to improve the transparency of the
inventory (including methodologies, procedures, tasks,
roles and responsibilities with regard to inventories of
greenhouse gases). Transparent descriptions and
procedures of these different aspects are described in the
protocols for each gas and sector and in process
descriptions for other relevant tasks in the National
System. The protocols are assessed annually and updated
if needed.

« Various QCissues:

- The ERT recommended providing more information
in the NIR report and protocols, which is now included
in background information. As most of the
background documentation is in English and is
available for review purposes, this background
information will not be included in the protocols. This
does not change the constant attention of the
taskforces to further improve the quality and
transparency of the protocols.

- The ERT recommended providing more specific
information on sector-specific QC activities. In 2009
and early 2010, a project was performed to re-assess
and update both the information on uncertainties and
on sector-specific QC activities (Ecofys, 2010). The
PRTR task forces continue to work on the
implementation of the recommendations from this
report in 2013, especially in relation to the
documentation of uncertainties in the national
emission database.

- The Netherlands continues its efforts to include the
correct codes in the CRF files.

« For the NIR 2013, changes were incorporated in and
references were updated to the National System
website (www.nlagency.nl/nie), providing additional
information on the protocols and relevant background
documents.

General QC checks were performed. To facilitate these
general QC checks, a checklist was developed and
implemented. A number of general QC checks have been
introduced as part of the annual work plan of the PRTR
and are also mentioned in the monitoring protocols. The
QC checks included in the work plan aim at covering issues
such as the consistency, completeness and correctness of
the CRF data. The general QC for the present inventory
was largely performed in the institutes involved as an
integrated part of their PRTR work (Wever, 2011). The PRTR
task forces fill in a standard-format database with
emission data for 1990—2011 (with the exception of
LULUCF). After a first check of the emission files by the
RIVM and TNO for completeness, the (corrected) data are
available to the specific task force for checking consistency

Greenhouse Gas Emissions in the Netherlands 1990-2011| 27



checks and trend analysis (comparability, accuracy). The
task forces have access to information about the relevant
emissions in the database. Several weeks before the
dataset was fixed, a trend verification workshop was
organised by the RIVM (December 2012; see Box 1.1). The
result of this workshop, including actions for the task
forces to resolve the identified clarification issues, are
documented at the RIVM. Required changes to the
database are then made by the task forces.

Basic LULUCF data (e.g. forest inventories, forests statistics
and land use maps) have a different routing compared
with the other basic data (see Figure 1.1). QA/QC for these
data are described in the description of QA/QC of the
outside agencies (Wever, 2011).

Quality assurance for the current NIR includes the following

activities:

« A peerand public review, on the basis of the draft NIR in
January/February 2013. Results of this review are
summarised in chapter 10 and have been dealt with as
far as possible in the present NIR.

« In preparing this NIR, the results of former UNFCCC
reviews, including the preliminary results of the 2012
review (see chapter 10.q for an overview).

The QA/QC activities generally aim at a high-quality output
of the emissions inventory and the National System; these
arein line with international QA/QC requirements (IPCC
Good Practice Guidance).

The QA/QC system should operate within the available
means (capacity, finance). Within those boundaries, the
focal points of the QA/QC activities are:

« The QA/QCprogramme (NL Agency, 2012) that has been
developed and implemented as part of the National
System. This programme includes quality objectives for
the National System, the QA/QC plan and a time
schedule for implementation of the activities. It is
updated annually as part of an ‘evaluation and
improvement cycle’ for the inventory and National
System and held available for review.

« The adaptation of the PRTR project to the quality system of the
RIVM (ISO 9001:2008 system), completed in 2011;

« The annual project plan of the RIVM (RIVM, 2011). The
work plan describes the tasks and responsibilities of the
parties involved in the PRTR process, such as products,
time schedules (planning) and emissions estimation
methods (including the monitoring protocols for the
greenhouse gases), as well as those of the members of
several task forces. The annual work plan also describes
the general QC activities to be performed by the task
forces before the annual database is fixed (see section
1.6.2).

« The responsibility for the quality of data in annual
environmental reports (AER) lies with the companies

28 | Greenhouse Gas Emissions in the Netherlands 1990-201m

themselves, while validation of the data is the

responsibility of the competent authorities. It is the

responsibility of the institutes involved in the PRTR to
judge whether or not to use the validated data of
individual companies to assess the national total
emissions. (CO, emissions, however, are based on
energy statistics and standard EFs and only qualified
specific EFs from environmental reports are used.)

Agreements/covenants between the RIVM and other

institutes involved in the annual PRTR process. The

general agreement is that by accepting the annual work
plan, the institutes involved commit themselves to
deliver capacity for the products specified in that work
plan. The role and responsibility of each institute have
been described (and agreed upon) within the framework
of the PRTR work plan.

Specific procedures that have been established to fulfil the

QA/QCrequirements as prescribed by the UNFCCC and

Kyoto Protocol. General agreements on these

procedures are described in the QA/QC programme as

part of the National System. The following specific
procedures and agreements have been set out and
described in the QA/QC plan and the annual PRTR work
plan:

- QCondatainput and data processing, as part of the
annual process towards trend analysis and fixation of
the database following approval of the involved
institutions.

- Documentation of consistency, completeness and
correctness of the CRF data (see also section 1.6.2).
Documentation is required for all changes in the
historical dataset (recalculations) and for the emission
trend that exceeds 5 per cent at the sector level and
0.5 per cent at the national total level, where
according to the IPCC GPG (chapter 8) only changes in
trend greater than 10 per cent need to be checked.

- Peer reviews of CRF and NIR by NL Agency and
institutions not fundamentally involved in the PRTR
process;

- Publicreview of the draft NIR: Every year, NL Agency
organises a public review (via the internet). Relevant
comments are incorporated in the final NIR.

- Audits: In the context of the annual work plan, it has
been agreed that the involved institutions of the PRTR
inform the RIVM concerning possible internal audits.
Furthermore, NL Agency is assigned the task of
organising audits, if needed, of relevant processes or
organisational issues within the National System. The
planned 2012 audit on agricultural emissions has been
postponed to 2013.

- Archiving and documentation: Internal procedures are
agreed (amongst others in the PRTR annual activity
programme) for general data collection and the
storage of fixed datasets in the RIVM database,
including the documentation/archiving of QC checks.



The RIVM database holds, as of this submission,
storage space where the task forces can store the
crucial data for their emission calculations. The use of
this feature is voluntary.

- The improved monitoring protocols have been
documented and will be published on the website
www.nlagency.nl/nie. To improve transparency, the
implemented checklists for QC checks have been
documented and archived. As part of the QA/QC plan,
the documentation and archiving system has been
further upgraded. NL Agency (as NIE) maintains the
National System website and a central archive of
relevant National System documents.

- Eachinstitution is responsible for QA/QC aspects
related to reports based on the annually fixed
database.

« Evaluation and improvement: Those persons involved in the
annual inventory tasks are invited once a year to
evaluate the process. In this evaluation, the results of
any internal and external review and evaluation are
taken into account. The results are used for the annual
update of the QA/QC programme and the annual work
plan.

« Source-specific QC: The comparison of emissions with
independent data sources was one of the study topics in
the inventory improvement programme. Because it did
not seem possible to considerably reduce uncertainties
through independent verification (measurements) — at
least not on a national scale - this issue has received less
priority. However, the theme is taken up in the PRTR
project to re-assess and update the assessment of
uncertainties and the sector-specific QC activities. In the
coming years this will lead to a revised uncertainty
assessment of Dutch GHG emissions.

« In 2012, a quantitative assessment was made of the
possible inconsistencies in CO, emissions between data
from ETS, NIR and national energy statistics. The figures
that were analysed related to about go per cent of the
CO, emissions in The Netherlands in 2011. The
differences could reasonably be explained (e.g. different
scope) within the given time available for this action (De
Ligt, 2012).

1.6.2 Verification activities for the CRF/NIR 2013

Two weeks in advance of a trend analysis meeting, a
snapshot from the database was made available by the
RIVM in a web-based application (Emission Explorer,
EmEx) for checks by the institutes and experts involved
(PRTR task forces). This allowed the task forces to check
for level errors and consistency in the algorithm/method
used for calculations throughout the time series. The task
forces performed checks such as for CO,, CH, andN.O
emissions from all sectors. The totals for the sectors were
then compared with the previous year’s dataset. Where

significant differences were found, the task forces

evaluated the emission data in more detail. The results of

these checks were then subject to discussion at the trend
analysis workshop and subsequently documented.

Furthermore, the task forces were provided with CRF

Reporter software to check the time series of emissions

per substance. During the trend analysis, the greenhouse

gas emissions for all years between 1990 and 2011 were
checked in two ways:

1. emissions from 1990 to 2010 should (with some
exceptions) be identical to those reported last year;

2. the data for 2011 were compared with the trend
development for each gas since 1990. Checks of outliers
were carried out at a more detailed level for the
sub-sources of all sector background tables:

- annual changes in emissions of all greenhouse gases;
- annual changes in activity data;

- annual changes in implied emission factors (IEFs);

- level values of IEFs.

Exceptional trend changes and observed outliers were
noted and discussed at the trend analysis workshop,
resulting in an action list. Items on this list must either be
processed within two weeks or be dealt with in the
following year’s inventory.

The trend verification workshop held on 4 December 2012

showed the following results:

Issues per source category:

« Changes in historical emissions of the Transport
category should be addressed in the Energy chapter.

« Because detailed data became available in 2012, the
historical emissions of
F-gases changed.

« Changes in emissions in sector g, Agriculture (whole
time series), should be explained in chapter 6.

« Description of new source ‘Forest fires’.

All above-mentioned checks were included in the annual
project plan for 2012 (RIVM, 2011). Furthermore, data
checks (also for non-greenhouse gases) were performed.
To facilitate the data checks and the trend verification
workshop, three types of data sheet were prepared from
the PRTR emissions database:

- Based on the PRTR emissions database, a table with a
comparison of emissions in 2010 and 2011. In this table,
differences of >5 per cent at sector level were marked
for documenting trends;

- Based on the PRTR emissions database, to check that no
historical data had been accidentally changed, a table
with a comparison of the complete inventories of 2012
versus 2013;

- To check that no errors occurred during the transfer of
data from the PRTR emissions database to the CRF, a
table with a comparison of data from the two sources.
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Table 1.2 Key items of the verification actions CRF/NIR 2012.

Comparison sheets to check for RIVM Input for historische reeksen luchtemissies
accidentally changed historical data trend vergeleken v30 november 2012.xls
analyses
Draft CRF 04-12-2012 NIC/TNO Explanation Recalculations.xls
of
recalculations
Comparison sheets dataset years 02-12-2012 RIVM Input for Verschiltabel voorlopige
2010-2011 trend analysis  emissiecijfers 30 november 2012
LUCHT IPCC.xls
List of required actions (action list) 02-12-2012 RIVM Input for Actiepunten definitieve emissiecijfers
trend analysis ~ 1990-2011 v 2 december 2012.xls
Trend analysis 07-12-2012 Task Forces Updated Actiepunten definitieve emissiecijfers
Action list 1990-2011 v 7 december 2012.xls
Resolving the issues of the Action list Until 21-12- Task Forces Final dataset  Actiepunten trendanalyse 2012
2012 definitief v 15 dec 2011.xls
Comparison of data in CRF and EPRTR Until NIC/TNO Final CRF sent  RECALCULATIONS_MK3.xls
database 10-01-2013 to the EU And
NLD-2013-v1.7.xml
Writing and checks of NIR Until Task forces/ Draft texts S:\\NI National Inventory Report\NIR
13-01-2013 NIC/TNO/NIE 2012\NIR2013-werkversie
Generate tables for NIR from CRF Until NIC/TNO Finaltextand  Tabellen Hoofdstuk 3 NIR2013.xls
13-01-2013 tables NIR NIR2013 Tables and Figures (version

The data checks were performed by the sector experts and
others involved in preparing the emissions database and
the inventory. Communications (e-mail) between the
participants in the data checks were centrally collected and

analysed. This resulted in a checklist of actions to be taken.

This checklist was used as input for the trend verification
workshop and supplemented with the actions agreed in
this workshop. Furthermore, in the trend verification
workshop, trends of >5 per cent at sector level were
explained. Table 1.2 shows the key items of the verification
actions for the CRF/NIR 2013.

The completion of an action was reported on the checklist.
Based on the completed checklist and the documentation
of trends, the dataset was formally agreed by the two
principal institutes: the RIVM and Statistics Netherlands
(CBS). The acceptance of the dataset was, furthermore, a
subjectin the PRTR executive body (WEM).

All documentation (e-mails, data sheets and checklist) are
stored electronically on a server at the RIVM.

1.6.3 Treatment of confidentiality issues

Some of the data used in the compilation of the inventory
are confidential and cannot be published in print or
electronic format. For these, The Netherlands uses the

code ‘C’ in the CRF. Although this requirement impairs the
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transparency of the inventory, all confidential data is
nevertheless made available to the official review process
of the UNFCCC.

The IPCC Tier 1 methodology for estimating uncertainty in
annual emissions and trends has been applied to the list of
possible key sources (see Annex 1) in order to obtain an
estimate of the uncertainties in the annual emissions as
well as in the trends. These uncertainty estimates have
also been used for a first Tier 2 analysis to assess error
propagation and to identify key sources as defined in the
IPCC Good Practice Guidance (IPCC, 2001).

1.7.1 GHG inventory

The following information sources were used for

estimating the uncertainty in activity data and emission

factors (Olivier et al., 2009):

« Estimates used for reporting uncertainty in greenhouse
gas emissions in The Netherlands that were discussed at
a national workshop in 1999 (Van Amstel et al., 2000a);

« Default uncertainty estimates provided in the IPCC Good
Practice Guidance (IPCC, 2001);

« RIVM fact sheets on calculation methodology and data
uncertainty (RIVM, 1999);



Table 1.3 Uncertainty of total annual emissions (Tier 2, excl. LULUCF).

co, 3%
CH, £25%
N,0 £50%

Total greenhouse gases

HFCs +50%
PFCs +50%
SF, +50%

+5%

Table 1.4 Top ten sources contributing most to total annual uncertainty in 2011.

ap3 Indirect N,O emissions from nitrogen used in
agriculture

aD1 Direct N,0 emissions from agricultural soils

1Ada Stationary combustion: Other: Commercial/
Institutional, gases

4B1 Emissions from manure management: cattle

aDp2 Animal production on agricultural soils

6A1 CH, emissions from solid waste disposal sites

4B Emissions from manure management

1A1b Stationary combustion: Petroleum refining: liquids

2F Emissions from substitutes for ozone-depleting
substances (ODS substitutes): HFC

1Adb Stationary combustion: Other, Residential, gases

« Other recent information on the quality of data
(Boonekamp et al., 2001);

« A comparison with uncertainty ranges reported by other
European countries, which has led to a number of
improvements in (and increased underpinning of) The
Netherlands’ assumptions for the present Tier 1
(Ramirez-Ramirez et al., 2006).

These data sources were supplemented with expert
judgements from RIVM/PBL and CBS emission experts
(also for new key sources). In this process experts were
asked to estimate uncertainties and from the different
expert views a consensus estimate was obtained through
discussions on the experts views. This was followed by an
estimation of the uncertainty in the emissions in 1990 and
2011 according to the IPCC Tier 1 methodology - for both
the annual emissions and the emissions trend for The
Netherlands. All uncertainty figures should be interpreted
as corresponding to a confidence interval of two standard
deviations (20), or 95 per cent. In cases where asymmetric
uncertainty ranges were assumed, the largest percentage
was used in the calculation.

The results of the uncertainty calculation according to the
IPCC Tier 1 uncertainty approach are summarised in
Annex 7 of this report. The Tier 1 calculation of annual
uncertainty in CO, equivalent emissions results in an
overall uncertainty of about 3 per cent in 2011, based on
calculated uncertainties of 2 per cent, 16 per cent,

N,0 1.5%
N,0 1.0%
co, 1.0%
CH, 0.9%
N,0 0.6%
CH, 0.5%
N,0 0.5%
co, 0.5%
HFC 0.5%
co 0.4%

43 per cent and go per cent for CO, (excluding LULUCF),
CH, N,O and F-gases, respectively. The uncertainty in
CO,-equivalent emissions, including emissions from
LULUCEF, is calculated to be 3 per cent.

However, these figures do not include the correlation
between source categories (e.g. cattle numbers for enteric
fermentation and animal manure production) or a
correction for not-reported sources. Therefore, the Tier 2
uncertainty of total annual emissions per compound and of
the total will be somewhat higher; see table 1.3 for the
currently estimated values.

Table 1.4 shows the ten sources (excluding LULUCF)
contributing most to total annual uncertainty in 2011,
ranked according to their calculated contribution to the
uncertainty in total national emissions (using the column
‘Combined uncertainty as a percentage of total national
emissions in 2011” in Table A7.7).

Comparing these data with NIR 2012, B (emissions from
manure management) and 2F (substitutes for ozone
depleting substances) have replaced 1A3b (mobile
combustion road vehicles: gasoline) and 4B8 (emission
from manure management: swine). This is as a result of
using the new 2012 emission and uncertainty data.

Table A7.1 of Annex 7 summarises the estimate of the
trend uncertainty 1990—2011 calculated according to the
IPCC Tier 1 approach in the IPCC Good Practice Guidance
(IPCC, 2001). The result is a trend uncertainty in total
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Table 1.5 Ten sources contributing most to trend uncertainty in the national total in 2011

4D3 Indirect N,O emissions from nitrogen used in
agriculture

1Ada Stationary combustion : Other, Commercial/
Institutional, gases

6A1 CH, emissions from solid waste disposal sites

4D2 Animal production on agricultural soils

1Ad4b Stationary combustion: Other, Residential,
gases

1A4c Stationary combustion: Other, Agriculture/
Forestry/Fisheries, gases

1A1b Stationary combustion: Petroleum refining:
liquids

2F Emissions from substitutes for ozone-
depleting substances (ODS substitutes): HFC

1A3b Mobile combustion: road vehicles: diesel oil

aD1 Direct N,0 emissions from agricultural soils

CO,-equivalent emissions (excluding LULUCF) for 1990-
2011 (1995-2011 for F-gases) of +3 per cent. This means
that the trend in total CO,-equivalent emissions between
1990 and 2011, which is calculated to -9 per cent
(decrease), will be between -12 per cent and -6 per cent
(increase).

Per individual gas, the trend uncertainty in total emissions
of CO,, CH, N,O and the total group of F-gases has been
calculated to be +2 per cent, +7 per cent, +8 per cent and
+12 per cent, respectively. More details on the level and
trend uncertainty assessment can be found in Annex 7.
Table 1.5 shows the ten sources (excluding LULUCF)
contributing most to trend uncertainty (calculated) in the
national total.

Six of these key sources are included in both the list
presented above and the list of the largest contributors to
annual uncertainty.

The propagation of uncertainty in the emission
calculations was assessed using the IPCC Tier 1 approach.
In this method, uncertainty ranges are combined for all
sectors or gases using the standard equations for error
propagation. If sources are added, the total error is the
root of the sum of squares of the error in the underlying
sources. Strictly speaking, this is valid only if the
uncertainties meet the following conditions: (a) standard
normal distribution (‘Gaussian’); (b) 2s smaller than

60 per cent; (c) independent (not-correlated) sector-to-
sector and substance-to-substance. It is clear, however, for
some sources that activity data or EFs are correlated,
which may change the overall uncertainty of the sum to an
unknown extent. It is also known for some sources that
the uncertainty is not distributed normally; in particular,
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N,0 1.6%
co, 1.2%
CH, 0.8%
N,0 0.8%
co, 0.6%
co, 0.5%
co, 0.5%
HFC 0.4%
co, 0.3%
N20 0.3%

when uncertainties are very high (of an order of
100 per cent), it is clear that the distribution will be
positively skewed.

Even more important is the fact that although the
uncertainty estimates have been based on the
documented uncertainties mentioned above, uncertainty
estimates are unavoidably — and ultimately — based on the
judgement of the expert. On occasion, only limited
reference to actual data for The Netherlands is possible as
support for these estimates. By focusing on the order of
magnitude of the individual uncertainty estimates, it is
expected that this dataset provides a reasonable first
assessment of the uncertainty of key source categories.
Furthermore, in 2006 a Tier 2 uncertainty assessment was
carried out (Ramirez-Ramirez et al., 2006). This study used
the same uncertainty assumption as the Tier 1 study but
accounted for correlations and non-Gaussian
distributions. Results reveal that the Tier 2 uncertainty in
total Netherlands CO -equivalent emissions is of the same
order of magnitude as that in the Tier 1 results, although a
higher trend uncertainty is found (see Tables 1.6 and 1.7).

Furthermore, the Tier 2 uncertainty for 1990 emissions is
slightly higher (about 1.5 per cent) than the uncertainty for
the 200q emissions. Finally, the resulting distribution for
total Netherlands CO -equivalent emissions turns out to
be clearly positively skewed.

As part of the above-mentioned study, the expert
judgements and assumptions made for uncertainty ranges
in EFs and activity data for The Netherlands were
compared with the uncertainty assumptions (and their
underpinnings) used in Tier 2 studies carried out by other
European countries, such as Finland, the United Kingdom,



Table 1.6 Effects of simplifying Tier 1 assumptions on the uncertainties of 2004 emissions (without LULUCF).

Carbon dioxide 1.9% 1.5%
Methane 18.0% 15.0%
Nitrous oxide 45.0% 42.0%
F-gases 27.0% 28.0%
Total 4.3% 3.9%
Table 1.7 Effects of simplifying Tier 1 assumptions on the uncertainty in the emission trend for 1990-2004 (without LULUCF).

Carbon dioxide +13.0% 2.7% 2.1%
Methane -32.0% 11.0% 15.0%
Nitrous oxide -16.0% 15.0% 28.0%
F-gases -75.0% 7.0% 9.1%
Total +1.6% 3.2% 4.5%

Norway, Austria and Flanders (Belgium). The correlations
that were assumed in the various European Tier 2 studies
were also mapped and compared. The comparisons of
assumed uncertainty ranges have already led to a number
of improvements in (and increased underpinning of) The
Netherlands’ assumptions for the present Tier 1 approach.
Although a straightforward comparison is somewhat
blurred due to differences in the aggregation level at which
the assumptions were made, results show that for CO, the
uncertainty estimates of The Netherlands are well within
the range of European studies. For non-CO, gases,
especially N O from agriculture and soils, The Netherlands
uses IPCC defaults, which are on the high side compared
with the assumptions used in some of the other European
studies. This seems quite realistic in view of the state of
knowledge on the processes that lead to N,O emission.
Another finding is that correlations (covariance and
dependencies in the emissions calculation) seem
somewhat under-addressed in most recent European Tier
2 studies and may require more systematic attention in
future.

In the assessments described above, only random errors
were estimated, assuming that the methodology used for
the calculation did not include systematic errors. It is well
known that in practice this may well be the case.
Therefore, a more independent verification of the
emissions level and emissions trends, using, for example,
comparisons with atmospheric concentration
measurements, is encouraged by the IPCC Good Practice
Guidance. In The Netherlands, these approaches have
been studied for several years, funded by the National
Research Programme on Global Air Pollution and Climate
Change (NOP-MLK) or by the Dutch Reduction Programme
on Other Greenhouse Gases (ROB). The results of these
studies can be found in Berdowski et al. (2001), Roemer
and Tarasova (2002) and Roemer et al. (2003). In 2006, the
research programme ‘Climate changes spatial planning’
started to strengthen knowledge on the relationship

between greenhouse gas emissions and land use and
spatial planning.

1.7.2 KP-LULUCF inventory

The analysis combines uncertainty estimates of the forest
statistics, land use and land use change data
(topographical data) and the method used to calculate the
yearly growth in carbon increase and removals (Olivier et
al., 2009). The uncertainty analysis is performed for forests
according to the Kyoto definition and is based on the same
data and calculations as used for KP article 3.3 categories.
Thus, the uncertainty for total net emissions from units of
land under article 3.3 afforestation/reforestation are
estimated at 63 per cent, equal to the uncertainty in land
converted to forest land. Similarly, the uncertainty for total
net emissions from units of land under article 3.3,
deforestation is estimated at 56 per cent, equal to the
uncertainty in land converted to grassland (which includes
for the sake of the uncertainty analysis all forest land
converted to any other type of land use).

1.8.1 GHG inventory

At present, the greenhouse gas emissions inventory for
The Netherlands includes all of the sources identified by
the Revised IPCC Guidelines (IPCC, 1997), except for a
number of (very) minor sources. Annex 5 presents the
assessment of completeness and sources, potential
sources and sinks for this submission of the NIR and the
CRF.
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1.8.2 KP-LULUCF inventory

Greenhouse gas emissions (CO,, CH, and N_O) from forest
fires are now estimated for the total time series (as a result
of the UNFCCC reviews).

As good data to relate carbon accumulation in litter and
dead wood since the time of re/afforestation are lacking
for The Netherlands, this carbon sink is conservatively
estimated as zero.

Forest fertilisation does not occur in The Netherlands and
therefore fertilisation in re/afforested areas is reported as
not occurring.



Chapter 2 summarises the trends in greenhouse gas
emissions during the period 1990-2011, by greenhouse gas
and by sector. Detailed explanations of these trends are
provided in chapters 3-8. In 2011, total direct greenhouse
gas emissions (excluding emissions from LULUCF) in The
Netherlands are estimated at 194.4 Tg CO, eq. This is

8.8 per cent lower than the 213.2 Tg CO, eq reported in the

base year (1990; 1995 is the base year for fluorinated gases).

Figure 2.1 shows the trends and relative contributions of
the different gases to the aggregated national greenhouse
gas emissions. In the period 1990—-2011, emissions of
carbon dioxide (CO,) increased by 5.3 per cent (excluding
LULUCF), while emissions of non-CO, greenhouse gases
decreased by 50 per cent compared with base year
emissions. Of the non-CO, greenhouse gases, methane
(CH,), nitrous oxide (N_O) and fluorinated gases (F-gases)
decreased by g1 per cent, 54 per cent and 70 per cent,
respectively.

Emissions of LULUCF-related sources decreased by about
7.4 per cent in 2011 compared with 2010. In 2011, total
greenhouse gas emissions (including LULUCF) decreased
by 14.5 Tg CO, eq compared witho 2010 (197.7 Tg CO, eq in
2011).

2.2.1 Carbon dioxide

Figure 2.2 presents the contribution of the most important
sectors, as defined by the Intergovernmental Panel on
Climate Change (IPCC), to the trend in total national CO,
emissions (excluding LULUCF). In the period 1990-2011,
national CO, emissions increased by 5.2 per cent (from
159.2 to 167.5 Tg). The Energy sector is by far the largest
contributor to CO, emissions in The Netherlands

(96 per cent), with the categories 1A1 Energy industries

(39 per cent), 1Ag Other sectors (23 per cent) and 1A3
Transport (22 per cent) as the largest contributors in 2011.

The relatively high level of CO, emissions in 1996 is mainly
explained by a very cold winter, which increased energy
use for space heating in the residential sector. The
resulting emissions are included in category 1Aq (Other
sectors). The relatively low level of CO, emissions in
category 1A1 (Energy industries) in 1999 is explained by the
marked increase in imported electricity and a shift from
the use of coal to residual chemical gas and natural gas in
1999; the share of imported electricity almost doubled.
However, this increased import of electricity led to only a
temporary decrease in CO, emissions. In the period
20002004, the pre-1999 annual increase in CO, emissions
from this category (about 1-2 per cent) was observed
again. In 2008, imports of electricity decreased.
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Figure 2.1 Greenhouse gases: trend and emission levels (excl. LULUCF), 1990-2011.
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Figure 2.2 CO,: trend and emission levels of sectors (excl. LULUCF), 1990-2011.

200 T

150 —

Tg CO2-eq.

1990 1995 2000

In 2011, CO, emissions decreased by 7.4 per cent compared
with 2010, mainly due to decreased fuel combustion in the
Energy sector.

2.2.2 Methane

Figure 2.3 presents the contribution of the most important
IPCC sectors to the trend in total CH, emissions. National
CH4 emissions decreased by g1 per cent, from1.22 Tgin
1990 t0 0.73 Tgin 2011 (25.7 t0 15.3 Tg CO, eq). The
Agriculture and Waste sectors (60 per cent and 22 per cent,
respectively) were the largest contributors in 2011.
Compared with 2010, national CH, emissions decreased by
about 4.2 per centin 2011 (0.7 Tg CO, eq), due to the
decrease of CH, emissions mainly in categories 4
(agriculture) and 6A (solid waste disposal on land).
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2.2.3 Nitrous oxide

Figure 2.4 presents the contribution of the most important
IPCCsectors to the trend in national total N O emissions.
The total national inventory of N O emissions decreased
by about 54 per cent, from 64.4 Ggin 1990 t0 29.4 Ggin
2011 (20.0 to 9.1 Tg CO, eq). The sector contributing the
most to this decrease in N O emissions is Industrial
processes (whose emissions decreased by more than

84 per cent compared with the base year).

Compared with 2010, total N,O emissions decreased by
2.1 per centin 2011 (-0.20 Tg CO, eq), mainly due to
decreased emissions from agricultural soils.



Figure 2.3 CH,: trend and emission levels of sectors, 1990-2011.
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Figure 2.4 N,O: trend and emission levels of sectors, 1990-2011.
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2.2.4 Fluorinated gases

Figure 2.5 shows the trend in F-gas emissions included in
the national greenhouse gas inventory. Total emissions of
F-gases decreased by 70 per cent between 1995 and 2011,
from 8.2 Tg CO, eq in 1995 (base year for F-gases) to 2.5 Tg
CO, eq in 2011. Emissions of hydrofluorocarbons (HFCs)
and perfluorocarbons (PFCs) decreased by approximately
65 per cent and 91 per cent, respectively, during the same
period, while sulphur hexafluoride (SF,) emissions
decreased by 49 per cent.

Emissions between 2010 and 2011 decreased by
respectively 5.6 per cent, 12 per cent and 20 per cent for
HFCs, PFCs and SF,. The aggregated emissions of F-gases
decreased by 7.2 per cent.

2.2.5 Uncertainty in emissions specified by
greenhouse gas

The uncertainty in the trend of CO, equivalent emissions of
the six greenhouse gases together is estimated to be
approximately 3 per cent, based on the IPCC Tier 1 Trend
Uncertainty Assessment; see section 1.7. Per individual gas,
the trend uncertainty in total emissions of CO,, CH,N,0
and the sum of the F-gases is estimated to be +2 per cent,
+7 per cent, +8 per cent and +12 per cent, respectively. For
all greenhouse gases together, the uncertainty estimate in
annual emissions is +3 per cent and for CO, +2 per cent.
The uncertainty estimates in annual emissions of CH, and
N,O are +25 per cent and +50 per cent, respectively, and for
HFCs, PFCs and SF, +50 per cent (see section 1.7).
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Figure 2.5 Fluorinated gases: trend and emission levels of individual F-gases, 1990-2011.
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Figure 2.6 Aggregated greenhouse gases: trend and emission levels of sectors (excl. LULUCF), 1990-2011.

250

200

100

50

1990 1995 2000

2.3 Emissions trends specified by
source category

Figure 2.6 provides an overview of emissions trends per
IPCCsectorin Tg CO, equivalents.

The IPCC Energy sector is by far the largest contributor to
total greenhouse gas emissions in the national inventory
(contributing 71 per cent in the base year and 83 per centin
2011; the relative share of the other sectors decreased
correspondingly). The emissions level of the Energy sector
increased by approximately 6.6 per cent in the period
1990-2011, and total greenhouse gas emissions from the
Waste, Industrial processes and Agriculture sectors
decreased by 71 per cent, 56 per cent, and 29 per cent,
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respectively, in 2011 compared with the base year.
Compared with 2010, greenhouse gas emissions in the
Energy sector decreased by about 14.0 Tg in 2011 as a result
of the mild winter in 2011 compared with the cold winter in
2010. Trends in emissions by sector category are described
in detail in chapters 3-8.

2.3.1 Uncertainty in emissions by sector

The uncertainty estimates in annual CO,-equivalent
emissions of IPCC sectors Energy [1], Industrial processes
[2], Solvents and product use [3], Agriculture [q] and Waste
[6] are about +2 per cent, +11 per cent, +27 per cent,

+38 per cent and +28 per cent, respectively; for sector 5
(LULUCF) it is 100 per cent. The uncertainty in the trend of
CO,-equivalent emissions per sector is calculated for



Figure 2.7 Emission levels and trends of NO,, CO, NMVOC and SO, (Units: Gg).
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sector 1 (Energy) at +2 per cent in the 7 per cent increase,
for sector 2 (Industrial processes) at +6 per cent in the
56 per cent decrease, for sector g (Agriculture) at

+11 per cent in the 29 per cent decrease and for sector 6
(Waste) at +5 per cent in the 70 per cent decrease.

Figure 2.7 shows the trends in total emissions of carbon
monoxide (CO), nitrogen oxides (NO ), non-methane
volatile organic compounds (NMVOC) and sulphur dioxide
(50,). Compared with 1990, CO and NMVOC emissions in
2011 were reduced by 61 per cent and 71 per cent,
respectively. For SO,, the reduction was as much as

83 per cent; and for NO,, 2011 emissions were 57 per cent
lower than the 1990 level. With the exception of NMVOC,
most of the emissions stem from fuel combustion.

Because of the problems identified with annual
environmental reporting (see section 1.3.2), emissions of
CO from industrial sources are not verified. However,
experts have suggested that possible errors will have a
minor effect on total emissions levels. Due to lack of data,
the time series for 1991-1994 and 1996-1999 were
interpolated between 1990 and 1995.

In contrast to direct greenhouse gases, calculations of
emissions of precursors from road transport are not based
on fuel sales according to the national energy statistics but
are directly related to transport statistics on a vehicle-
kilometre basis. To some extent, this is different from the
IPCC approach (see section 3.2.8).

Uncertainty in the EFs for NO , CO and NMVOC from fuel
combustion is estimated to be in the range of

10-50 per cent. The uncertainty in the EFs of SO, from fuel
combustion (basically the sulphur content of the fuels) is
estimated to be 5 per cent. For most compounds, the
uncertainty in the activity data is relatively small compared
with the uncertainty in the EFs. Therefore, the uncertainty
in the overall total of sources included in the inventory is
estimated to be in the order of 25 per cent for CO,

15 per cent for NO,, 5 per cent for SO, and approximately
25 per cent for NMVOC (TNO, 2004).
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Major changes in the Energy sector compared with the National Inventory Report 2012

Emissions: Compared with 2010 the GHG emissions in the energy sector decreased by 8% due to the economic
recession and the mild winter of 2011.

Key sources: Compared with the previous submission (NIR 2012) there is one new key source: 1A3 Mobile
combustion: water-borne navigation (CO,).

Methodologies:  In the transport category new emission factors for N O from road transport were implemented,
leading to lower emissions compared with previous submissions.
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3.1.1 The Dutch energy system

Energy supply and energy demand

As in most developed countries, the energy system in The
Netherlands is largely driven by the combustion of fossil
fuels (Figure 3.1). In 2011, natural gas constituted about
qq.2 per cent of the total primary fuels used in The
Netherlands, followed by liquid fuels (38.2 per cent) and
solid fossil fuels (9.6 per cent). The contribution of
non-fossil fuels, including renewables and waste streams,
was small.

Part of the supply of energy is not used for energy
purposes. It is either used as feed stocks in the (petro-)
chemical or fertiliser industries (20.5 per cent) or lost as
waste heat in cooling towers and cooling water in power
plants (14.5 per cent).

Emissions from fuel combustion are consistent with the
national energy statistics. The time series of the energy
statistics is not fully consistent at the detailed sector and
detailed fuel-type levels for the years 1991 to 1994. This
inconsistency is caused by revisions in the economic
classification scheme implemented in 1993, a change from
the ‘special trade’ to ‘general trade’ system to define the
domestic use of oil products, some error corrections and
the elimination of statistical differences. These changes
were incorporated into the datasets for 1990, 1995 and
subsequent years, thus creating the existing inconsistency
within the 1991-1994 dataset. For the base year 1990, CBS
has re-assessed the original statistics and made them
compatible with the ‘new’ 1993 classification system, and
the ECN (Energy Research Centre of The Netherlands) was
commissioned to re-allocate the statistics of 1991-1994 at
a higher level of detail (for both fuels and sectors). This is
also visible in figure 3.1, where fuel use is shown only as a
total value.

Trends in fossil fuel use and fuel mix

Natural gas represents a very large share of the national
energy consumption in all non-transport sectors: power
generation, Industrial processes and Other (mainly for
space heating). Oil products are primarily used in
transport, refineries and the petrochemical industry, while
the use of coal is limited to power generation and steel
production.

Although the combustion of fossil waste (reported under
Other fuels) has increased fourfold since 1990, its share in
total fossil fuel use is still only 1 per cent at the present
time. In the 1990-2011 period, total fossil fuel combustion
increased by 14 per cent, due to a 10 per cent increase in
gas consumption, while liquid fuel use increased by

31 per cent. At the same time, the combustion of solid fuels
decreased by 14 per cent.

Total fossil fuel consumption for combustion decreased by
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about g per cent between 2010 and 2011, mainly due to a
13 per cent decrease in gas consumption.

The year 2010 had a cold winter compared with the other
years. This caused an increase in the use of gaseous fuel
for space heating in 2010. The year 2011 had an average
winter and fuel use in 2011 is comparable to fuel use in
2009.

3.1.2 GHG emissions from the Energy sector

During combustion, carbon and hydrogen from fossil fuels
are converted mainly into carbon dioxide (CO,) and water
(H,0), releasing the chemical energy in the fuel as heat.
This heat is generally either used directly or used (with
some conversion losses) to produce mechanical energy,
often to generate electricity or for transportation.

The Energy sector is the most important sector in the

Dutch greenhouse gas emissions inventory, and

contributes approximately 96 per cent of CO, emissions in

the country. The contribution of the Energy sector to total

greenhouse gas emissions in the country increased from

72 per centin 1990 to 84 per cent in 2011. Over 98 per cent

of the greenhouse gas emissions from this sector are in

the form of CO, (see figure 2.2).

The energy sector includes:

« exploration and exploitation of primary energy sources;

« conversion of primary energy sources into more useable
energy forms in refineries and power plants;

« transmission and distribution of fuels;

« use of fuels in stationary and mobile applications.

Emissions arise from these activities by combustion and as
fugitive emissions or escape without combustion.
Emissions from the energy sector are reported in the
source category split as shown in figure 3.2.

Overview of shares and trends in emissions

Table 3.1 and figure 3.2 show the contribution of the source
categories in the Energy sector to the total national
greenhouse gas inventory. About 48 per cent of CO,
emissions from fuel combustion stems from the
combustion of natural gas, 17 per cent from solid fuels
(coal) and 33 per cent from liquid fuels. CH, andN,0
emissions from fuel combustion contribute 1.8 per cent to
the total emissions from this sector.

Key sources

Table 3.1 presents the key categories in the Energy sector
specified by both level and trend (see also Annex1). The
key categories 1A1, 1A2, 1A3 and 1Aq are based on
aggregated emissions by fuel type and category, which is
in line with the IPCC Good Practice Guidance (see table 7.1
in IPCC, 2001). Since CO, emissions have the largest share
in the total of national greenhouse gas emissions, it is not



Figure 3.1 Overview of energy supply and energy demand in the Netherlands. (For the years 1990 — 1994, only the total fuel use is
shown. See section 3.1.1 for more details).
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Figure 3.2 Sector 1 ‘Energy’: trend and emission levels of source categories, 1990-2011.
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Table 3.1 Contribution of main categories and key sources in CRF sector 1 Energy.

Emissions in Tg CO, eq Contribution to total in 2011 (%)
Sector/category Base year 2010 2011 Change by of total of total
2010 - 2011 sector gas CO,eq

1 Energy co, 151.0 174.8 160.9 -13.9 98 96 83
CH, 2.4 2.5 2.4 -0.1 1.5 16 1.2
N,O 0.3 0.6 0.6 0.0 0.4 7 0.3
All 153.8 177.9 163.9 -14.0 100 84

1A Fuel combustion  CO, 149.9 172.8 159.3 jejal 97 95 82
CH, 0.7 1.7 1.6 -0.1 1.0 11 0.8
N,0 0.3 0.0 0.6 0.0 0.4 7 0.3
All 150.9 175.1 161.6 -13.6 99 83

1A Emissions from CH, LT 0.6 1.7 1.6 -0.1 1.0 10 0.8

stationary

combustion

1AT1 Energy co, 52.5 66.2 62.1 -4.2 38 37 32

industries

1A1a Public co, 39.9 54.6 50.5 -4.0 31 30 26

electricity and heat

production

1ATa liquids co, L1,m1 0.2 0.7 0.9 0.2 0.6 0.5 0.5

TA1a solids co, L 25.8 24.1 23.3 -0.8 14 14 12

TAlagas Co, L1,T1 13.3 27.3 23.7 -3.6 14 14 12

1A1a other fuels: co, LT 0.6 2.5 2.6 0.1 1.6 1.5 1.3

waste incineration

1A1b petroleum Co, 11.0 9.6 9.9 0.3 6 6 5

refining

1A1b liquids co, LT 10.0 6.6 6.3 -0.3 q q 3

TA1b gases Co, L1,T1 1.0 3.1 3.6 0.5 2 2 1.9

1ATc manufacture co, 1.5 2.0 1.6 -0.4 1.0 1.0 0.8

of solid fuels and

other energy

industries

TAlc gases Co, L 1.5 2.0 1.6 -0.4 1.0 1.0 0.8

1A2 Manufacturing €O, 33.0 27.2 25.7 -1.5 16 15 13

industries and

construction

1A2 liquids o, LT1 9.0 9.3 8.6 -0.7 5 5 q

1A2 solids o, LT1 5.0 4.1 4.0 -0.1 2 2 2

TA2 gases o, LT1 19.0 13.8 13.2 -0.7 8 8 7

1A2airon and steel co, 4.0 4.4 4.3 -0.1 3 3 2

1A2b non-ferrous co, 0.2 0.2 0.2 0.0 0.1 0.1 0.1

metals

1A2c chemicals co, 17.1 13.2 12.4 -0.8

1A2d pulp, paper o, 1.7 1.2 1.1 -0.1 0.7 0.7 0.6

and print

1A2e food co, 4.1 3.4 3.4 -0.1 2 2 2

processing,

beverages and

tobacco

1A2f other Cco 5.8 4.8 4.4 -0.4 B 3 2
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Emissions in Tg CO, eq Contribution to total in 2011 (%)

Sector/category Base year 2010 2011 Change by of total of total
2010 - 2011 sector gas CO,eq
1A3 Transport o, 26.0 34.7 34.9 0.2 21 21 18
N20 0.1 0.3 0.3 0.0 0.2 3 0
All 26.3 35.0 35.2 0.2 21 18
1A3a civil aviation o, 0.0 0.0 0.0 0.0 0.01 0.01 0.01
1A3b road co, 25.5 33.9 34.1 0.2 21 20 18
1A3b gasoline co, LT1 10.9 12.9 13.1 0.2 8 8 7
1A3b diesel oil Co, LT 11.8 20.1 20.2 0.0 12 12 10
1A3b LPG co, L1,T1 2.7 0.9 0.8 0.0 0.5 0.5 0.4
1A3b road N,O T2 0.1 0.3 0.3 0.0 0.2 3 0.1
1A3c railways co, 0.1 0.1 0.1 0.0 0.1 0.1 0.1
1A3d navigation Co, L1,T1 0.4 0.6 0.7 0.0 0.4 0.4 0.3
1A4 Other sectors Co, 37.8 44.3 36.3 -8.1 22 22 19
CH, 0.5 1.5 1.4 -0.1 0.9 9 0.7
All 38.3 45.8 37.7 -8.1 23 19
1A4 Liquids (excl. co, T 1.4 0.5 0.5 -0.1 0.3 0.3 0.2
from 1Adc)
1Ada commercial/ co, 8.4 13.1 9.6 -3.5 6 6 5
institutional
Tada gas CO2 LT 7.6 12.9 9.4 -3.5 6 6 5
1Adb residential gas  CO, LT1 19.5 20.8 16.9 -3.9 10 10
CH, 0.4 0.4 0.3 -0.1 0.2 2 0.2
1A4b gases Co, 18.7 20.5 16.6 =3:8 10 10
1Adc agriculture/ o, 9.9 10.4 9.8 -0.6 6 6 5
forestry/fisheries
1Ad4c liquids Co, LT 2.6 1.8 1.7 -0.1 1.1 1.0 0.9
1Adc gases o, LT 7.3 8.6 8.0 -0.6 5 5 [}
1A5 Other o, 0.6 0.3 0.4 0.0 0.2 0.2 0.2
1B Fugitive emissions  CO, 1.2 2.0 1.5 -0.5 0.9 0.9 0.8
from fuels
CH, 1.7 0.7 0.8 0.0 0.5 5 0.4
All 2.9 2.7 2.3 -0.4 1 1.2
1B1b coke o, L2,T2 0.4 1.0 0.6 -0.3 0.4 38 0.3
production
1B2 Venting/flaring  CO, T 0.3 0.0 0.0 0.0 0.0 0.3 0.00
CH, T 1.2 0.2 0.3 0.1 0.2 2.0 0.2
Total national o, 159.3 181.4 167.6 -13.8 100 86.2
emissions
CH, 25.7 15.9 15.3 -0.7 100 7.9
N,O 20.2 9.2 9.1 -0.1 100 4.7
National total GHG All 213.4 209.2 194.4 -14.8 100
emissions (excl. CO,
LULUCF)

Note: Key sources in the 1A1, 1A2, and 1A4 categories are based on aggregated emissions of CO, by fuel type.
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Table 3.2 Energy Supply Balance for the Netherlands (PJ NCV/year).

1990 Supply Primary production 0 171 2,301
Total imports 491 5,367 85
Stock change -22 2 0
Total exports -101 -4,076 -1,081
Bunkers 0 -500 0
Gross inland Gross inland consumption -368 -1,274 -1,305
consumption
Demand Final non-energy consumption -1 -328 -101
2011 Supply Primary production 0 63 2419
Total imports 653 7902 690
Stock change -4 141 0
Total exports -336 -6091 -1676
Bunkers 0 -783 0
Gross inland Gross inland consumption =315 -1273 -1434
consumption
Demand Final non-energy consumption -9 -580 -90

surprising that a large number of CO, sources are identified
as key categories. The total CH, emissions from stationary
combustion sources together are also identified as a key
category. Compared with the previous submission, there is
one new key source:

1A3 Mobile combustion: water-borne navigation CO,

3.2.1 Comparison of the sectoral approach with
the reference approach

Emissions from fuel combustion are generally estimated
by multiplying fuel quantities combusted by specific
energy processes with fuel and, in the case of non-CO,
greenhouse gases, source category-dependent EFs. This
sectoral approach (SA) is based on fuel demand statistics.
The IPCC Guidance also requires — as a quality control
activity — the estimation of CO, emissions from fuel
combustion on the basis of a national carbon balance,
derived from fuel supply statistics. This is the reference
approach (RA). In Annex g, a detailed comparison of the
sectoral approach and the reference approach is shown.

Energy supply balance

The energy supply balance for The Netherlands in 1990
and 2011 is shown in table 3.2 at a relatively high
aggregation level. The Netherlands produces large
amounts of natural gas, both onshore (Groningen gas) and
offshore; 69 per cent of the gas produced is exported.
Natural gas represents a very large share of the national
energy supply.

With carbon contents of each specific fuel, a national
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carbon balance can be derived from the energy supply
balance and from this national CO, emissions can be
estimated by determining how much of this carbon is
oxidised in any process within the country. To allow this,
international bunkers are to be considered as ‘exports’ and
subtracted from gross national consumption.

3.2.2 International bunker fuels

The Rotterdam area has four large refineries, producing
large quantities of heavy fuel oils. A large proportion of
these heavy fuel oils is sold as international bunkers. In
addition, most marine fuel oil produced in Russia is
transported to Rotterdam, where it is sold on the market.
Combined, this makes Rotterdam the world’s largest
supplier of marine bunker oils. The quantities of this
bunker fuel are presented in figure 3.3.

The Dutch refineries also produce considerable amounts
of aviation fuel delivered to air carriers at airports. In
addition, Schiphol Airport is Western Europe’s largest
supplier of aviation bunker fuels (jet fuel). Given the small
size of the country, almost all of the aviation fuel is used in
international aviation. Figure 3.3 presents the time series
of the fuel quantities exported to marine and aviation
bunkers.

3.2.3 Feed stocks and non-energy use of fuels

Table 3.2 shows that in 2011, 46 per cent of the gross
national consumption of petroleum products was used in
non-energy applications. These fuels were mainly used as
feedstock (naphta) in the petro-chemical industry and in
products in many applications (bitumen, lubricants, etc.).
Also a fraction of the gross national consumption of



Figure 3.3 International navigation and aviation bunkers (PJ NCV/year).
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natural gas (6 per cent, mainly in ammonia production)
and coal (3 per cent, mainly in iron and steel production)
was used for non-energy applications and hence not
directly oxidised. In many cases, these products are finally
oxidised in waste incinerators or during use (e.g. lubricants
in two-stroke engines). In the reference approach, these
product flows are excluded from the calculation of CO,
emissions.

3.2.4 CO, capture from flue gases and subse-
quent CO, storage, if applicable

Not yet applicable.

3.2.5 Country-specificissues
See above.

3.2.6 Energy industries [1A1]

Source category description

Energy industries are the main source category
contributing to the Energy sector, accounting for

37.9 per cent of the greenhouse gas emissions from this
sector in 2011. In this category, three source categories are
included: ‘public electricity and heat production’ (1A1a),
‘petroleum refining’ (1A1b) and ‘manufacture of solid fuels
and other energy industries’ (1A1¢). Within these source
categories, natural gas and coal combustion by public
electricity and heat production and oil combustion by
petroleum refining are the key sources. However, other
key sources are liquid fuels and other fuels (waste) in
public electricity and heat production, and natural gas
combustion in petroleum refining and in manufacturing of
solid fuels and other energy industries. CH, andN.O

emissions from 1A1 contribute relatively little to the total
national inventory of greenhouse gas emissions. CH, from
stationary combustion is a key source, due to an increase
of the CH, emission factor from small combined heat and
power (CHP) plants. N O emissions from Energy industries
are not identified as a key source (see table 3.1).

In 2011, CO, emissions from category 1A1 contributed

32 per cent of the total national greenhouse gas emission
inventory (excluding LULUCF), while CH, andN.O
emissions from this same category contributed relatively
little to total national greenhouse gas emissions. The
share contributed by Energy industries to total greenhouse
gas emissions from the Energy sector increased from

34 per centin 1990 to 38 per cent in 2011 (see Figure 3.2),
partly due to a change in ownership of CHP plants (joint
ventures, which are allocated to this source category).
Between 1990 and 2011, total CO, emissions from Energy
industries increased by 18 per cent (see figure 3.4). In 2011,
CO, emissions from Energy Industries decreased

6.3 per cent compared with 2010.

Public electricity and heat production [1A13]

The Dutch electricity sector has a few notable features: it
has a large share of coal-fired power stations and a large
proportion of gas-fired cogeneration plants, many of the
latter being operated as joint ventures with industries. In
comparison with other countries in the EU, nuclear energy
and renewable energy provide very little of the total
primary energy supply in The Netherlands. The two main
renewable energy sources are biomass and wind. This
source category also includes all emissions from large-
scale waste incineration, since all incineration facilities
produce heat and/or electricity and the waste incinerated
in these installations is therefore regarded as a fuel. In
addition, a large proportion of the blast furnace gas and a
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Figure 3.4 TA1 ‘Energy industries’: trend and emission levels of source categories, 1990-2011.
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Figure 3.5 Trend in sources of CO, from fuel use in power plants.
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significant part of the coke oven gas produced by the one
iron and steel plantin The Netherlands is combusted in
the public electricity sector (see figure 3.5).

In 2011, 1A1a (public electricity and heat production) was
the largest source category within the 1A1 Energy
industries category, accounting for 81 per cent of the total
greenhouse gas emissions from this category (see

Figure 3.4 and Table 3.1). CO, emissions from waste
incineration of fossil carbon represent 5 per cent of the
total greenhouse gas emissions in 1A1a. In 2011, the
emissions of CO, from the combustion of fossil fuels in this
source category decreased by 7.4 per cent compared with
2070.

Between 1990 and 2011, total CO, emissions from Public
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electricity and heat production increased by 26.5 per cent.
The increasing trend in electric power production
corresponds to considerably increased CO, emissions from
fossil fuel combustion by power plants, which are partly
compensated for by a shift from coal to natural gas and
the increased efficiency of power plants.

The CO, emission level from waste incineration of fossil
carbon increased from 0.6 Tg CO, in 1990 to 2.6 Tg CO, in
2011 due to the increasing amounts of municipal waste
that are combusted instead of being deposited in landfills,
which is the result of environmental policy to reduce waste
disposal in landfills (see chapter 8). The increase in the CO,
emission factor for Other fuels since 2004 is due to the
increase in the share of plastics (which have a high carbon
content) in combustible waste (see table 8.6 on the



composition of incinerated waste). The decrease in 2006
and 2008 in the IEF for CO, from biomass is due to the
increase of the share of pure biomass (co-combusted with
coal-firing), as opposed to the organic carbon in waste
combustion with energy recovery. For the former type a
lower EF is applied than for the latter.

Between 1990 and 1998, changed ownership structures of
plants (joint ventures) caused a shift of cogeneration
plants from category 1A2 (Manufacturing industries) to
1A1a (public electricity and heat production). Half of the
almost 30 per cent increase in natural gas combustion that
occurred between 1990 and 1998 is largely explained by
cogeneration plants and a few large chemical waste
gas-fired steam boilers being shifted from Manufacturing
industries to the Public electricity and heat production due
to changed ownership (joint ventures). The corresponding
CO, emissions allocated to the Energy sector increased
from virtually zero in 1990 to 8.5 Tgin 1998 and 9.1 Tg in
2005. The same criterion applies to emissions from waste
incineration, which are included in this category since they
all are subject to heat or electricity recovery, although this
is not their main activity. Most of the combustion of biogas
recovered at landfill sites is in CHP plants operated by
utilities; therefore, it is allocated in this category.

A remarkable drop is shown in the emissions from 1A1a
(electricity and heat production) in 1999 (-6 per cent
compared with 1998), which is, however, associated with
the increasing emission trend in the 1990-1998 period and
2000 and thereafter. In fact, electricity consumption in The
Netherlands was 2 per cent higher in 1999 than in 1998.
The relatively low emissions for 1999 are explained by the
higher share of imported electricity in domestic electricity
consumption in that year, which was double thatin 1998
(10 per centin 1998 versus 20 per centin 1999), and to a
significant shift from coal to chemical waste gas and
natural gas in 1999. The high import of electricity
corresponds to approximately 4 Tg CO, while the shift
from coal to natural gas and oil corresponds to
approximately 1 Tg CO, in 1999. The netimport of
electricity decreased again in 2001, and this was
compensated for by an increased production of electricity
from gas and coal combustion in the public electricity
sector. In 2004, CO, emissions increased by 3 per cent as a
direct result of the start-up in 2004 of a large gas-fired 790
MWe cogeneration plant and a 2 per cent decrease in coal
combustion.

The strong increase in liquid fuel use in 1994 and 1995,
with a sharp increase in 1995, is due to chemical waste gas
being used in joint venture electricity and heat production
facilities. This also explains the somewhat lower IEF for
CO, from liquids since 1995.

Petroleum refining [1A1b]
The Rotterdam harbour area houses four major refineries
(a fifth is located at Vlissingen), which export about

50 per cent of their products to the European market.
Consequently, the Dutch petrochemical industry is
relatively large.

The share of 1A1b (petroleum refining) in total greenhouse
gas emissions from the category 1A1 (Energy industries)
was 21 per centin 1990 and 16 per centin 2011. However,
the combustion emissions from this category should be
viewed in relation to the fugitive emissions reported under
category 1B2. Between 1990 and 2011 total CO, emissions
from the refineries (including fugitive CO, emissions from
hydrogen production reported in 1B2a-iv Refining)
fluctuated between 10 and 12 Tg.

For 1A1b (petroleum refining) the calculation of emissions
from fuel combustion is based on the sectoral energy
statistics, using fuel consumption for energy purposes, as
activity data (including the consumption of residual
refinery gases). From 2002 onwards, the quality of the
data is improved by incorporating the CO, emissions
reported by the individual refineries.

Since 1998, one refinery has operated the SGHP unit,
supplying all the hydrogen for a large-scale hydrocracker.
In the production of hydrogen, CO, is also produced by the
chemical processes (CO, removal and a two-stage CO shift
reaction). Refinery data specifying these fugitive CO,
emissions are available and have been used for 2002
onwards, when they are reported in the category 1B2. The
fuel used to provide the carbon for this non-combustion
process is subtracted from the fuel consumption used to
calculate the combustion emissions reported in this
category.

The use of plant-specific EFs for refinery gas for 2002
onwards - arithmetically resulting from the reported CO,
emissions and combustion emissions as calculated using
the default data - also causes changes in the IEF for CO,
for total liquid fuel compared with the years prior to 2002
(the EF for refinery gas is adjusted to obtain exact
correspondence between total calculated CO, emissions
and total CO, emissions officially reported by the
refineries). Beside this non-energy/feedstock use of fuel
for hydrogen production, for years prior to 2002 the
energy and carbon balance between the oil products
produced does not match the total crude oil input and of
fuel used for combustion. The conclusion drawn,
therefore, is that not all residual refinery gases and other
residual fuels are accounted for in the national energy
statistics. The carbon difference is always a positive figure.
Therefore, it is assumed for the years up to 2002 that part
of the residual refinery gases and other residual fuels are
combusted (or incinerated by flaring) but not monitored/
reported by the industry and are thus unaccounted for.
The CO, emissions from this varying fuel consumption are
included in the fuel type ‘liquids’. This represents
approximately 10 per cent (5—20 per cent) of the total fuel
consumption accounted for in the statistics. For 1998—
2001, the unspecified CO, process emissions from the
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hydrogen plant are also included.

The interannual variation in the IEFs for CO, CH, andN.O
from liquid fuels is explained both by the high and variable
shares (between go per cent and 55 per cent) of refinery
gas in total liquid fuel, which has a low default EF
compared with most other oil products and has variable
EFs for the years 2002 onward, and by the variable
addition of ‘unaccounted for’ liquids, which is used only
for estimating otherwise missing CO, emissions (but not
for CH, and N, O). However, for 2002 onwards, the
‘unaccounted for’ amount has been reduced substantially
due to the subtraction of fuel used for the non-
combustion process of producing hydrogen (with CO, as
by-product), of which the emissions are now reported
under1Ba.

All remaining differences between the CO, calculation
using plant-specific data and the CO, calculation based on
the national energy statistics and default EFs are,
therefore, effect the calculated carbon content of the
combusted refinery gas and thus in the IEF of CO, for liquid
fuel. CO, emissions from both calculation methods are the
same.

Manufacture of solid fuels and other energy industries

[1A1c]

In accordance with IPCC classification guidelines,

emissions from fuel combustion for on-site coke

production by the iron and steel company Tata Steel

(formerly known as Corus) are included in 1A2

(Manufacturing industries and construction), since this is

an integrated coke, iron and steel plant (see section 3.2.7).

The emissions from the combustion of solid fuels of one

independent coke production facility (Sluiskil), the

operation of which discontinued in 1999, are also included
in category 1A2. Source category 1A1c comprises:

« Combustion of ‘own’ fuel use by the oil and gas
production industry for heating purposes (the difference
between the amounts of fuel produced and sold, minus
the amounts of associated gas that are flared, vented or
lost by leakage);

« Fuel combustion for space heating and use in
compressors for gas and oil pipeline transmission by
gas, oil and electricity transport and distribution
companies.

The share of 1A1c (manufacture of solid fuels (coke) and

other energy industries; fuel production) in total

greenhouse gas emissions from the category 1A1 (Energy
industries) is approximately 3 per cent in 1990 and

3 per cent in 2011. This category comprises mostly CO,

emissions from the combustion of natural gas. The

dominating source is use for energy purposes in oil and
gas production and in the transmission industry. The
combustion emissions from oil and gas production refer to

‘own use’ of the gas and oil production industry, which is

the difference between the amounts of fuel produced and
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sold, after subtraction of the amounts of associated gas
that are flared, vented or lost by leakage. Production and
sales data are based on the national energy statistics;
amounts flared and vented are based on reports from the
sector. CO, emissions from this source category increased
from 1.5 Tgin 1990 t0 1.6 Tg CO, in 2011, mainly due to the
exploitation of less favourable production sites for oil and
gas production compared with those exploited in the past.
This fact explains the steady increase in time shown by this
category with respect to gas consumption. The interannual
variability in the EFs for CO, and CH, from gas combustion
is mainly due to differences in gas composition and the
variable losses in the compressor stations of the gas
transmission network, which are reported in the Annual
Environmental Reports (AER) of the gas transport
company and are included here.

Methodological issues

The emissions from this source category are essentially
estimated by multiplying fuel use statistics with country-
specific EFs (Tier 2 method for CO, and CH, Tier1for N O).
Activity data are derived from the aggregated statistical
data from the national energy statistics, which are
published annually by CBS (see www.cbs.nl). The
aggregated statistical data from the national energy
statistics are based on confidential data from individual
companies. When necessary, emission data from
individual companies are also used; for example, when
companies report a different EF for derived gases (see the
following section).

For CO, and N,0, IPCC default EFs are used (see Annex 2,
Table A2.1), with the exception of CO, for natural gas,
chemical waste gas and coal, for which country-specific
EFs are used. When available, company-specific or
sector-specific EFs have been used, in particular for
derived gases such as refinery gas, chemical waste gas and
blast furnace gas. If companies report different EFs for
derived gases, it is possible to deviate from the standard
EF for estimating the emissions for these companies. The
CH, emission factors are taken from Scheffer and Jonker,
1997. An overview of the EFs used for the most important
fuels (up to 95 per cent of the fuel use) in the category
Energy industries [1A1] is provided in Table 3.3. Since some
emission data in this sector originate from individual
companies, the values (in Table 3.3) represent partly IEFs.

Notes to the source-specific emission factors:

« The standard CH, emission factor for natural gas is 5.6
g/GJ. Only in category 1A1cis other energy industries
natural gas directly extracted from the wells used for
combustion. For this unprocessed gas a higher EF is
used, which explains the higher EF for this category.

 The CO, and N, O emission factors for natural gas deviate
from the standard EFs (56.6 kg CO,/GJ and 0.1 g N O/G)),
because this category includes emissions from the


http://www.cbs.nl

Table 3.3 Overview of emission factors used in 2011 in the category Energy Industries [1A1].

Natural gas 514,288
Coal 182,087
Waste Gas 94,991
Waste, biomass 37,061
Solid biomass 31,473
Waste, fossil 31,934
Other 38,165

combustion of crude gas (‘own’ fuel use by the oil and
gas production industry for heating purposes), which
has a different EF.

« The CO, emissions from waste gas are CO, emissions
occurring in the chemical industry and in refineries. The
emissions are partly based on emissions data from the
NEa.

« The CO, emissions from coal are CO, emissions
occurring in the public electricity sector. The emissions
are based on emission data from the NEa.

« The N,O emission factor from waste combustion (fossil
and biomass) is depending on the amount of waste
incinerated in incinerators with or without an SNCR,
which have EFs of 9.43 g/GJ and 1.89 g/GJ, respectively.
The EF for CH, from waste incineration has been
changed to o g/GJ as a result of a recent study on
emissions from waste incineration (DHV, 2010, and
Agentschap NL, 2011b). The emissions are reported in
the CRF with the code ‘NO’ (as the CRF cannot handle o
(zero) values). The EF of CO, is depending on the carbon
content of the waste, which is determined annually.

More details on EFs, methodologies, the data sources used
and country-specific source allocation issues are provided
in the monitoring protocols (see www.nlagency.nl/nie,
Protocol 13-002: CO,, CH, and N, O from Stationary
combustion: fossil fuels and Protocol 13-038: Emissions
from biomass combustion). According to the IPCC
Guidelines, only fossil fuel-related CO, emissions are
included in the total national inventory, thus excluding CO,
from organic carbon sources from the combustion of
biomass. The CO, from biomass from waste incineration is
reported as a memo item.

Uncertainties and time series consistency

The uncertainty in CO, emissions of this category is
estimated to be 2 per cent (see section 1.7 for details). The
accuracy of fuel consumption data in power generation
and oil refineries is generally considered to be very high,
with an estimated uncertainty of approximately

0.5 per cent. The high accuracy in most of these activity
data is due to the limited number of utilities and refineries

56.2 0.14 6.74
95.2 1.40 0.44
65.7 0.10 3.59
128.5 5.84 0.00
109.6 4.00 30.00
80.5 4.33 0.00
NA NA NA

that report their large fuel consumption as part of the
national energy statistics and are verified as part of the
European Emission Trading Scheme. The two exceptions
are solids in power generation and liquids in refineries,
which have a larger estimated uncertainty (1 per cent and
10 per cent, respectively), based on the share of blast
furnace gas in total solid consumption, the ‘unaccounted
for’ liquids calculated for refineries and the recalculations
made for 2002-2004 as presented in this report (Olivier et
al., 2009). The high uncertainty in the liquids in refineries
applies mainly to the years prior to 2002, for which
accurate reported CO, emissions are not available at the
required aggregation level. The consumption of gas and
liquid fuels in the 1A1c category is mainly from the oil and
gas production industry, where the splitinto ‘own use’ and
‘venting/flaring’ has proven to be quite difficult, and thus a
high uncertainty of 20 per cent is assigned. For other fuels,
a 10 per cent uncertainty is used, which refers to the
amount of fossil waste being incinerated and thus to the
uncertainties in the total amount of waste and the fossil
and biomass fractions.

For natural gas, the uncertainty in the CO, emission factor
is estimated to be 0.25 per cent based on the fuel quality
analysis reported by Heslinga and Van Harmelen (2006)
and further discussed in Olivier et al. (2009). This value is
used in the uncertainty assessment in section 1.7 and key
source assessment in Annex 1. For hard coal (bituminous
coal), an analysis was made of coal used in power
generation (Van Harmelen and Koch, 2002). For the default
coal EF in power plants, 94.7 CO,/GJ is the mean value of
1,270 samples taken in 2000, which is accurate within
about 0.5 per cent. However, in 1990 and 1998 the EF
varies 0.9 CO_/GJ (see table 4.1in Van Harmelen and
Koch, 2002); consequently, when the default EF is applied
to other years, the uncertainty is apparently larger, about
1 per cent. Analysis of the default CO, emission factors for
coke oven gas and blast furnace gas reveals uncertainties
of about 10 per cent and 15 per cent, respectively (data
reported by the steel plant). Since the share of BF/OX gas
in total solid fuel emissions from power generation is
about15-20 per cent, the overall uncertainty in the CO,
emission factor of solids in power generation is estimated
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to be about 3 per cent. The CO, emission factors of
chemical waste gas and - to a lesser extent — of BF/OX gas
are more uncertain than those of other fuels used by
utilities. Thus, for liquid fuels in these sectors a higher
uncertainty of 10 per cent is assumed in view of the quite
variable composition of the refinery gas used in both
sectors. For natural gas and liquid fuels in ‘oil and gas
production’ (1A1c), uncertainties of 5 per cent and

2 per cent, respectively, are assumed, which refer to the
variable composition of the offshore gas and oil produced.
For the CO, emission factor of other fuels (fossil waste), an
uncertainty of 5 per cent is assumed, which reflects the
limited accuracy of the waste composition and of the
carbon fraction per waste stream. The uncertainty in the
EFs of CH, and N_O from stationary combustion is
estimated at about 50 per cent, which is an aggregate for
the various subcategories (Olivier et al., 2009).

Source-specific QA/QC and verification

The trends in fuel combustion in ‘public electricity and
heat production’ (1A1a) are compared with trends in
domestic electricity consumption (production plus net
imports). Large annual changes are identified and
explained (e.g. changes in fuel consumption by joint
ventures). For ‘oil refineries’ (1A1b), a carbon balance
calculation is made to check completeness. Moreover, the
trend in total CO, reported as fuel combustion from
refineries is compared with trends in activity indicators,
such as total crude throughput. The IEF trend tables are
then checked for changes and interannual variations are
explained in this NIR.

Furthermore in 2012, a quantitative assessment was made
of the possible inconsistencies in CO, emissions between
data from ETS, NIR and national energy statistics. The
figures that were analysed concerned about go per cent of
the CO, emissions in The Netherlands in 2011. The
differences could reasonably be explained (e.g. different
scope) and are reported for earlier years in De Ligt (2012).

More details on the validation of energy data are to be
found in the monitoring protocol 13-002: CO,, CH, andN,O
from Stationary combustion: fossil fuels.

Source-specific recalculations
No source-specific recalculations have been done within
the Energy Industries category (1A1).

Source-specific planned improvements

Data on fuel use and emissions for the 1.AA.1.C are
retrieved from sector data. Based on the current EFs, it is
concluded that the quality is not up to standard and action
will be taken to improve data quality and consistency in
the next NIR.
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3.2.7 Manufacturing industries and construc-
tion [1A2]

Source category description

This source category consists of the six categories: ‘iron
and steel’ (1A2a), ‘non-ferrous metals’ (1A2b), ‘chemicals’
(1A2¢), ‘pulp, paper and print’ (1A2d), ‘food processing,
beverages and tobacco’ (1A2e) and ‘other’ (1A2f). Within
these categories, liquid fuel and natural gas combustion by
the chemical industry, solid fuel combustion by the iron
and steel industry and natural gas combustion by the food
processing and other industries are the dominating
emission sources. However, natural gas in the pulp and
paper industries and liquid fuels (mainly for off-road
machinery) in the other industries are also large emission
sources. The shares of CH, and N_O emissions from
industrial combustion are relatively small and these are
not key sources. Natural gas is mostly used in the
chemical, food and drinks and other industries; solid fuels
(i.e. coal- and coke-derived fuels, such as blast furnace/
oxygen furnace gas) are mostly used in the iron and steel
industry (1A2a); liquid fuels are mostly used in the
chemicals industry (1A2c) and in other industries (1A2f)
(see table 3.4).

Another feature of industry in The Netherlands is that it
operates a large number of CHP facilities (and also some
steam boilers). Several of these facilities have changed
ownership over time and are now operated as joint
ventures with electrical utilities, the emissions of which are
reported in Energy industries (1A1).

Within the category 1A2 (Manufacturing industries and
construction), the category 1A2c (chemicals) is the largest
fuel user (see table 3.4). In this industry liquid fuel use is
103.7 PJ and natural gas use is 89.1 PJ in 2011. A second
important industry is included in 1A2f (other industries)
and includes emissions from mineral products (cement,
bricks, glass and other building materials), textiles, wood,
wood products and the construction industry. Solid fuels
(31.1 PJin 2011) are almost exclusively used in 1A2a (iron
and steel). In this industry, a small amount of natural gas is
also used. All other industries are almost completely run
on natural gas.

In 2011, the share of CO, emissions from 1A2
(Manufacturing industries and construction) in the total
national greenhouse gas emissions inventory is 13 per cent
compared with 15 per cent in 1990. In contrast, the share
of the other greenhouse gas emissions in this category is
relatively small. Category 1A2c (chemicals) is the largest
contributor to CO, emissions, accounting for
approximately 48 per cent of the total emissions from
manufacturing industry in 2011.
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Table 3.4 Fuel use in 1A2 ‘Manufacturing Industries and Construction’ in selected years (TJ PJ NCV/year).

Gaseous fuels

Iron and Steel 11.7 13.0
Non-Ferrous Metals 3.8 4.3
Chemicals 166.8 134.8
Pulp, Paper and Print 30.2 24.4
Food Processing, 63.7 68.3
Beverages and Tobacco

Other 58.6 63.0

Liquid fuels

Iron and Steel 0.3 0.3
Non-Ferrous Metals 0.0 0.0
Chemicals 116.2 82.0
Pulp, Paper and Print 0.3 0.1
Food Processing, 3.1 1.6
Beverages and Tobacco

Other 27.7 25.4

Solid fuels

Iron and Steel 29.8 35.0
Non-Ferrous Metals 0.0 NO
Chemicals 12.8 0.2
Pulp, Paper and Print 0.1 NO
Food Processing, 2.4 U3
Beverages and Tobacco

Other 3.7 2.2

In the period 1990-2011, CO, emissions from combustion
in 1A2 (Manufacturing industries and construction)
decreased by 22 per cent (see Figure 3.6). The chemical
industry contributed the most to the decrease in emissions
in this source category, with its contribution to CO,
emissions decreasing by 4.7 Tg. Total CO, emissions from
1A2 in 2011 decreased 5.4 per cent compared with 2010.
This was caused by the economic crisis.

The derivation of these figures, however, should also be
viewed in the context of industrial process emissions of
CO,, since the separation of the source categories is not
always fixed. Most industry process emissions of CO, (soda
ash, ammonia, carbon electrodes and industrial gases such
as hydrogen and carbon monoxide) are reported in CRF
sector 2 (Industrial processes). However, in manufacturing
processes, this oxidation is accounted for in the energy
statistics as the production and combustion of residual
gases (e.g. in the chemical industry) — as is often the case
in The Netherlands; then the corresponding CO, emissions
are reported as combustion in category 1A2 and not as an
industrial process in sector 2.

13.7 12.5 12.0 11.9
4.2 4.0 3.6 3.3
115.7 99.7 92.7 89.1
27.4 29.7 21.0 19.6
73.7 67.1 59.0 58.6
66.8 59.9 55.9 50.3
0.2 0.2 0.2 0.1
0.3 0.0 NO NO
81.7 92.7 112.9 103.7
0.1 0.0 0.0 0.0
0.7 0.7 0.2 0.2
25.0 22.1 19.4 18.2
25.2 29.0 27.8 27.4
NO NO NO NO
2.1 1.7 1.2 1.3
NO NO NO NO
1.1 0.6 1.0 0.8
2.4 1.6 1.7 1.6

Iron and steel [1A23]

This category refers mainly to the integrated steel plant
Tata Steel, which produces approximately 6,000 kton of
crude steel (in addition to approximately 100 kton of
electric steel production and iron foundries). Since Tata
Steel is an integrated plant, the category includes
emissions from fuel combustion for on-site coke
production as well as emissions from the combustion of
blast furnace gas and oxygen furnace gas in the steel
industry. It also includes emissions from electric arc
furnaces at another (small) plant.

The emissions calculation of this category is based on a
mass balance, which will not be included in the National
Inventory Report (due to confidentiality), but can be made
available for the UNFCCC review.

The contribution of 1A2a (iron and steel) to the CO,
emissions from 1A2 (Manufacturing industries and
construction) was about 12 per cent in 1990 and 17 per cent
in 2011.

Interannual variations in CO, emissions from fuel
combustion in the iron and steel industry can be explained
as being mainly due to the varying amounts of solid fuels
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Figure 3.6 TA2 ‘Manufacturing Industries and Construction’: trend and emission levels of source categories, 1990-2011.
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used in this sector. In 2011 CO, emissions from solid fuel
combustion in the iron and steel industry decreased
slightly (0.1 Tg).

The 14 per cent decrease in solid fuel use in 1999 and the
10 per cent decrease in associated CO, emissions
corresponds with an 8 per cent decrease in crude steel
production. When all CO, emissions from the sector are
combined - including the net process emissions reported
under category 2C1 — total emissions closely follow the
interannual variation in crude steel production. Total CO,
emissions have remained fairly constant in the period
1990—-2011, even though production has increased by
about 30 per cent. This indicates a substantial energy
efficiency improvement in the sector.

The interannual variation in the IEF for CO, from solid fuels
is due to variable shares of BF/OX gas and coke oven gas,
which have much higher and lower EFs, respectively, than
hard coal and coke. The low IEFs in 1990-1994 compared
with later years are due to the higher share of coke oven
gas in the solid fuel mix in those years due to coke oven
gas combustion by the independent coke manufacturerin
Sluiskil, which was in these years not accounted for in the
energy statistics separately but included in this category.

Non-ferrous metals [1A2b]

This category consists mainly of two aluminium smelters.
CO, emissions from anode consumption in the aluminium
industry are included in 2C (Metal production). This small
source category contributes only about 0.2 Tg CO, to the
total national greenhouse gas inventory, predominantly
from the combustion of natural gas. Energy use in the
aluminium industry is largely based on electricity, the
emissions of which are included in 1A1a (public electricity
and heat production).

The amounts of liquid and solid fuels vary considerably
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between years, but the differences in the amounts and
related emissions are almost negligible. The interannual
variation of the IEFs from liquid fuels is a result of changes
in the mix of underlying fuels (e.g. the share of LPG, which
has a relatively low EF) and partly due to the small
amounts used.

Chemicals [1A2¢]

The share of 1A2c (chemicals) in the total CO, emissions
from 1A2 (Manufacturing industries and construction)
decreased from 52 per cent in 1990 to 48 per centin 2011.
The combustion of natural gas and liquid fuels accounts
for g1 per cent respectively 58 per cent in the CO, emissions
from the chemical industry. CO, emissions from this source
category have decreased by approximately 28 per cent
since 1990, which is mainly due to the 34 per cent decrease
in the consumption of natural gas during the same period.

The steadily decreasing CO, emissions from the
combustion of natural gas can be largely explained by the
decreasing numbers of cogeneration facilities in this
industrial sector. CO, emissions from liquid fuel
combustion stem predominantly from the combustion of
chemical waste gas. The marked decrease in liquid fuel
consumption since 1995 is not due to a decrease in
chemical production or data errors, but mainly to a shift of
ownership of a large cogeneration plant — one using
chemical waste gas - into a joint venture, thus
re-allocating it to energy industries. This also explains the
88 per cent decrease in solid fuel combustion in 1994 and
the 28 per cent decrease in liquid fuel combustion in 1995.
In these years, the then-existing coal-fired and oil-fired
cogeneration plants shifted to joint ventures and thus
moved to the Energy industry.



Taking into account all CO, emissions, including the net
process emissions included in category 2B (Chemical
industry) and the re-allocation of CO, emissions to the
energy industry, the total CO, emission level from the
chemical industry was fairly constant in the period
1990—-2011. Given that since 1990 production has increased
significantly, the constant emission level indicates
substantial improvements in the efficiency of energy use
and/or structural changes within the chemical industry.

The increase in 2003 of the IEF for CO, from liquid fuels is
also explained by the increase in the use of chemical waste
gas and a change in its composition. For CO, from waste
gas from liquid and solid fuels, source-specific EFs are
used for 1995 onwards based on data of selected years. For
16 individual plants, residual chemical gas from liquids is
hydrogen, for which the specific CO, emission factor is o.
For another g companies, plant-specific CO, emission
factors were used based on annual reporting by the
companies (most in the 50-55 range, with exceptional
values of 23 and 95). The increased use of chemical waste
gas (included in liquid fuels) since 2003 and the changes in
the mix of compositions explain the increase in the IEF for
liquid fuels from about 55 to about 67 kg/GJ. For 1990, an
average sector-specific value for the chemical industry was
calculated using the plant-specific factors for 1995 from
the four largest companies and the amounts used per
company in1990. For CO, from phosphorous furnace gas,
plant-specific values were used, with values around 149.5
kg/GJ. This gas is made from coke and therefore included
in solid fuels. The operation of the phosphorous plant
started around 2000, which explains the increase in the IEF
for solid fuels to about 149.5 kg/GJ. For more details, see
Appendix 2 of the NIR 200s5.

Pulp, paper and print [1A2d]

The contribution of 1A2d (pulp, paper and print) to CO,
emissions from 1A2 (Manufacturing industries and
construction) is estimated to be approximately 5 per cent
in 1990 and about g per centin 2011. In line with the
decreased consumption of natural gas, CO, emissions have
decreased by approximately 36 per cent since 1990, of
which a substantial fraction is used for cogeneration. The
relatively low CO, emissions in 1995 can be explained by
the re-allocation of emissions to the Energy sector, due to
the above-mentioned formation of joint ventures.

The amounts of liquid and solid fuel combustion vary
considerably between years, but the amounts and related
emissions are almost negligible. The interannual variation
in the IEFs for liquid fuels is due to variable shares of
derived gases and LPG in total liquid fuel combustion.

Food processing, beverages and tobacco [1A2e]
The share of 1A2e (food processing, beverages and
tobacco) in the CO, emissions from 1A2 (Manufacturing

industries and construction) was 12 per cent in 1990 and
13 per cent in 2011. CO, emissions decreased by almost
17 per cent in the period 1990-2011. This is due to a
decrease since 2003 of joint ventures of cogeneration
plants located in the pulp and paper industry, whose
emissions were formerly allocated to 1A2e but are now
reported under ‘public electricity and heat production’
(1A13).

In 2011, CO, emissions from gaseous fuel combustion in
this source category decreased by about 1.5 per cent
compared with last submission.

The amounts of liquid and solid fuels vary considerably
between years, but the amounts and related emissions are
verifiably small. The interannual variation in the IEFs for
liquid fuels is due to variable shares of LPG in total liquid
fuel combustion.

Other [1A2f]

This category includes all other industry branches,
including mineral products (cement, bricks, glass and other
building materials), textiles, wood and wood products.
Also included are emissions from the construction
industry, from off-road vehicles (mobile machinery) used
for building construction and for the construction of roads
and waterways, and from other off-road sources except
agriculture (liquid fuels). The last refers mainly to sand and
gravel production.

The share of category 1A2f (‘other’, including construction
and other off-road machinery) in CO, emissions from 1A2
(Manufacturing industries and construction) was
approximately 18 per centin 1990 and 17 per cent in 2011.
Most of the 4.4 Tg CO, emissions from this source category
in 2011 stem from gas combustion (2.8 Tg), while the
remaining CO,emissions are mainly associated with the
combustion of biomass (1 Tg CO,) and the combustion of
liquid fuels (1.4 Tg CO, ), of which off-road machinery
accounts for1.2 Tg CO,. CO, emissions from this source
category have decreased by 25 per cent since 1990. In 2011,
total CO, emissions from the other manufacturing
industries decreased by 8.5 per cent compared with 2010.

Methodological issues

The methods used for this source category are the same as
those used for 1A1 (Energy industries). A country-specific
top-down method (Tier 2 method for CO, and CH, Tier1
for N O) is used for calculating emissions from fuel
combustion in Manufacturing industries and construction
(1A2). Fuel combustion emissions in this sector are
calculated using fuel consumption data from national
sectoral energy statistics and IPCC default EFs for CO,and
N,O (see Annex 2, Table A2.1), with the exception of CO, for
natural gas, chemical waste gas and coal, for which
country-specific EFs are used. When available, company-
specific or sector-specific EFs have been used, in particular
for derived gases such as chemical waste gas, blast furnace
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Table 3.5 Overview of emission factors used (in 2011) in the sector Manufacturing Industries and Construction [1A2].

Natural gas 232,905 56.5 0.10 6.99
Chemical Waste Gas 100,115 69.2 0.10 3.60
Gas/Diesel oil 17,576 74.3 0.60 4.91
Coke Oven Gas 14,784 42.4 0.10 2.80
Blast Furnace Gas 12,309 237.9 0.10 0.35
Other 19,104 NA NA NA

gas and coke oven gas.

More details on methodologies, data sources used and
country-specific source allocation issues are provided in
the monitoring protocols (see www.nlagency.nl/nie).

An overview of the EFs used for the most important fuels
(up to 95 per cent of the fuel use) in the Manufacturing
industries and construction category (1A2) is provided in
table 3.5. Since some emission data in this sector originate
from individual companies, the values in table 3.5
represent partly implied emission factors.

Notes to the implied emission factors:

« The standard CH, emission factor for natural gasis 5.7 g/
GJ. Only for gas-powered CHP plants is a higher EF used,
which explains the higher EF for this sector.

« CO, emissions from coke oven gas, blast furnace gas and
waste gas are based on emission data from the NEa.
Therefore, the IEF is different from the standard
country-specific EF.

« Emission factors for CH, and N O from gas/diesel oil
used in machinery are based on source-specific
estimation methods.

More details on EF methodologies, the data sources used

and country-specific source allocation issues are provided

in the monitoring protocols (see www.nlagency.nl/nie).

In the iron and steel industry, a substantial proportion of

total CO, emissions is reported as process emissions in CRF

2C1, based on net losses calculated from the carbon
balance from the coke and coal inputs in the blast furnaces
and the blast furnace gas produced. Since the fraction of

BF/OX gas captured and used for energy varies over time,

the trend in the combustion emissions of CO, accounted

for by this source category should be viewed in association
with the reported process emissions. The fuel combustion
emissions from on-site coke production by the iron and
steel company Tata Steel are included here in 1A2a instead
of in 1A1¢, since these are reported in an integrated and
aggregated manner. In addition to the emissions from Tata

Steel, this category includes the combustion emissions of

a small electric steel producer and - for the period

1990-1994 — those of one small independent coke

production facility whose fuel consumption was not

separately included in the national energy statistics during
this period. The fugitive emissions, however, from all coke
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production sites are reported separately (see section
3.2.7.1). The emission calculation of the iron and steel
industry is based on a mass balance.

For the chemical industry, CO, emissions from the
production of silicon carbide, carbon black, methanol and
ethylene from the combustion of residual gas (a
by-product of the non-energy use of fuels) are included in
1A2¢ (chemicals). Although these CO, emissions are more
or less process-related, they are included in 1A2 for
practical purposes: consistency with Energy statistics that
account for the combustion of residual gases. Their
inclusion in 1A2 is justified since there is no strict IPCC
guidance on where to include those emissions.

The fuel consumption data in 1A2f (‘other industries for
construction’ and ‘other off-road’) are not based on large
surveys. Therefore, the energy consumption data of this
part of category 1A2f are the least accurate.

Details of the method for this source category are
described in Protocol 13-002: CO,, CH, and N0 from
Stationary combustion: fossil fuels.

Uncertainties and time series consistency

The uncertainty in CO, emissions of this category is
estimated to be about 2 per cent (see section 1.7 for
details). The accuracy of fuel consumption data in the
manufacturing industries is generally considered to be
quite high, about 2 per cent, with the exception of those
for derived gases included in solids and liquids (Olivier et
al., 2009). This includes the uncertainty in the subtraction
of the amounts of gas and solids for non-energy/feedstock
uses, including the uncertainty in the conversion from
physical units to Joules, and the completeness of capturing
blast furnace gas in total solid consumption and chemical
waste gas in liquid fuel consumption.

For natural gas, the uncertainty in the CO, emission factor
is estimated to be 0.25 per cent, based on the recent fuel
quality analysis reported by Heslinga and Van Harmelen
(2006) and further discussed in Olivier et al. (2009). The

5 per cent uncertainty estimate in the CO, emission factor
for liquids is based on an uncertainty of 10 per cent in the
EF for chemical waste gas in order to account for the quite
variable composition of the gas and its more than

50 per cent share in the total liquid fuel use in the sector.
An uncertainty of 10 per cent is assigned to solids, which



reflects the uncertainty in the carbon content of blast
furnace gas/oxygen furnace gas based on the standard
deviation in a three-year average. BF/OX gas accounts for
the majority of solid fuel use in this category.

Source-specific QA/QC and verification

The trends in CO, emissions from fuel combustion in the
iron and steel industry, non-ferrous industry, food
processing, pulp and paper and other industries are
compared with trends in the associated activity data:
crude steel and aluminium production, indices of food
production, pulp and paper production and cement and
brick production. Large annual changes are identified and
explained (e.g. changed fuel consumption by joint
ventures). Moreover, for the iron and steel industry the
trend in total CO, emissions reported as fuel combustion-
related emissions (included in 1A2a) and industrial process
emissions (included in 2C1) is compared with the trend in
the activity data (crude steel production). A similar
comparison is made for the total trend in CO, emissions
from the chemical industry (sum of 1A2c and 2B) and
trends split per main fuel type or specific process (chemical
waste gas combustion and process emissions from
ammonia production). IEF trend tables are checked for
large changes and large interannual variations at different
levels and explained in the NIR. More details on the
validation of the energy data are found in the monitoring
protocol

13-002: CO,, CH, and N, O from Stationary combustion:
fossil fuels.

Source-specific recalculations
No recalculations took place during the preparation of this
submission.

Source-specific planned improvements
There is no source-specificimprovement planned.

3.2.8 Transport [1A3]

Source category description

The source category 1A3 (Transport) comprises the
following sources: ‘civil aviation’ (1A3a), ‘road
transportation’ (1A3b), ‘railways’ (1A3c¢), ‘water-borne
navigation’ (1A3d) and ‘other transportation’ (1A3e). The
source category ‘civil aviation’ includes only emissions
from domestic civil aviation, i.e. civil aviation with
departure and arrival in The Netherlands. Similarly, the
source category ‘water-borne navigation’ includes only
emissions from domestic inland navigation. Emissions
from international aviation and navigation (aviation and
marine bunkers) are reported separately in the inventory
(see section 3.2.2). Emissions from fuel combustion by
military aviation and shipping activities are included in 1A5
(Other; see section 3.2.10). The source categories ‘road

transportation’ and ‘railways’ include all emissions from
fuel sold to road transport and railways in The
Netherlands.

The source category ‘other transportation’ (1A3e) is not
used; emissions from other mobile sources are reported in
different source categories in the inventory. Emissions
from agricultural non-road mobile machinery, such as
tractors, are included in 1Aqc (agriculture, forestry and
fisheries; see section 3.2.9), while emissions from other
non-road mobile machinery, such as road and building
construction equipment, are reported under category 1A2f
(other; see section 3.2.7). Energy consumption for pipeline
transport is not recorded separately in the national energy
statistics but is included in 1A1c for gas compressor
stations and in 1Aga for pipelines for oil and other
products.

Overview of shares and trends in emissions

The source category 1A3 (Transport) was responsible for
18 per cent of total greenhouse gas emissions in The
Netherlands in 2011. Between 1990 and 2011, greenhouse
gas emissions from transport increased by 34 per cent to
35.2 Tg CO, eq. This increase was mainly caused by an
increase in fuel consumption and corresponding CO,
emissions from road transport. The greenhouse gas
emissions from the transport sector are summarised in
figure 3.7. CO, emissions from 1A3b (road transportation)
are dominant in this source category, accounting for

97 per cent of total emissions over the time series.

Greenhouse gas emissions from transport increased by
approximately 1.8 per cent per year between 1990 and
2006. Between 2006 and 2008 emissions stabilized due to
an increase in the use of biofuels in road transport. CO,
emissions from the use of biofuels are reported separately
in the inventory and are not part of the national totals.
Greenhouse gas emissions decreased in 2009, mainly due
to the economic crisis and the resulting decrease in freight
transport volumes. In 2010 and 2011 emissions increased
slightly. This was caused by a decrease in the use of
biofuels in 2010 and an increase in road transportin 2011.

Civil aviation [1A3a]

The share of 1A3a (civil aviation) in total greenhouse gas
emissions in The Netherlands was less than 0.1 per centin
both 1990 and 2011. The reported use of jet kerosene and
resulting greenhouse gas emissions by domestic civil
aviation in The Netherlands is based on a rough estimate
of fuel consumption in 2000, which is applied to the whole
time series. Therefore, emissions remain constant over the
time series.

In last year’s submission, the figures for greenhouse gas
emissions resulting from the use of aviation gasoline for
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Figure 3.7 1A3 ‘Transport’: trend and emission levels of source categories, 1990-2011.
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domestic civil aviation were also based on a rough
estimate of fuel consumption in the year 2000. In this
year’s submission, though, the use of aviation gasoline for
domestic civil aviation is derived from Statistics
Netherlands (CBS). This is described in more detail in the
source-specific recalculations.

The use of aviation gasoline for domestic civil aviation is
limited in The Netherlands. Total fuel consumption
decreased from 0.16 PJ in 1990 to 0.08 PJ in 2011.
Greenhouse gas emissions decreased accordingly during
this time.

Road transportation [1A3b]

The contribution of 1A3b (road transportation) to total
national greenhouse gas emissions was 12 per cent in 1990
and17.6 per centin 2011. Between 1990 and 2011,
greenhouse gas emissions from road transport increased
from 25.7 to 3¢.4 Tg CO, equivalents. This increase was
mainly caused by a large increase in diesel fuel
consumption. Between 1990 and 2011, diesel fuel
consumption by road transport increased by 112 PJ

(71 per cent). This increase was in turn caused by a large
growth in freight transportation and the growing number
of diesel passenger cars and light duty trucks in the Dutch
car fleet. As a consequence, the share of diesel in fuel sales
for road transportation (PJ) increased from g5 per cent to
57 per cent between 1990 and 2011, as is shown in

Figure 3.8. The share of LPG decreased significantly, while
the share of gasoline decreased slightly.

The use of natural gas in road transportation is still very
small, although it has increased significantly in recent
years. In 2005, natural gas use in road transport was
estimated to be 30 TJ, whereas in 2011 it was estimated to

58 | Greenhouse Gas Emissions in the Netherlands 1990-2011

be 560 TJ. In last year’s submission, natural gas use in road
transportation was partially reported elsewhere in the
inventory. In the current inventory, the estimated use of
natural gas in road transport is completely reported under
source category 1A3b, as is described the source-specific
recalculations.

In 2011, CO, emissions from road transport increased by
0.6 per cent (0.2 Tg) compared with 2010, primarily
because of a 1.6 per cent (3 PJ) increase in the use of
gasoline by road transport. The resulting increase in
greenhouse gas emissions was partially compensated by
an increase in the use of biofuels in road transport: in 2011
the share of biofuels in total energy use by road transport
increased to 2.8 per cent from 2.0 per centin 2010.

CH, emissions from road transport fell from 7.5 Gg in 1990
to 2.1 Gg in 2011, which translates to a decrease of about
72 per cent. Between 2010 and 2011, CH, emissions from
road transport decreased by approximately 1 per cent (0.02
Gg). The continuing decrease in CH, emissions from road
transport is caused by a reduction in total VOC emissions
resulting from the implementation of European Union
emission legislation for new road vehicles. Total
combustion and evaporative VOC emissions by road
transport decreased by approximately 86 per cent
between 1990 and 2011, primarily due to the penetration
of catalyst- and canister-equipped vehicles in the
passenger car fleet. Since the share of CH, in total VOC
emissions is assumed constant, the decrease in total VOC
emissions throughout the time series also results in a
decrease in CH, emissions. The share of CH, in total
greenhouse gas emissions by road transport (in CO, eq) is
very small (0.1 per centin 2011).

N,O emissions from road transport increased from 0.3 Gg



in1990 to 0.9 Gg N 0 in 1997, but have since stabilized at

approximately 0.8 to 0.9 Gg. The increase in N.O

emissions up to 1997 can be explained by the increased

penetration of petrol cars equipped with a three-way
catalyst (TWC) in the Dutch passenger car fleet, as these
emit more N_O than petrol cars without a TWC. The

subsequent stabilization of N O emissions between 1997

and 2011, despite an increase in vehicle-kilometres in this

period, can be explained by a mixture of developments:

« Subsequent generations of TWCs (the second was
introduced in 1996) appear to have lower N O emissions
(Gense and Vermeulen, 2002), causing N O emissions
from gasoline passenger cars to decrease again after
1997.

« Recent generations of heavy duty diesel trucks,
equipped with selective catalytic reduction (SCR)
catalysts designed to decrease NO,_emissions, emit
more N_O per vehicle kilometre than older trucks. This
has led to anincrease in N,O emissions from heavy duty
vehicles, which more or less offsets the decrease in N.O
emissions from petrol-powered passenger cars.

Between 2010 and 2011, N,O emissions from road
transport increased slightly (0.02 Gg). The share of N O in
total greenhouse gas emissions from road transport (in
€O, eq) was small in 2011 (0.8 per cent).

Railways [1A3(¢]

Between 1990 and 1994, diesel fuel consumption by 1A3c
(railways) was approximately 1.2 PJ. Since then, fuel
consumption has fluctuated around 1.4 PJ. In 2011, diesel
fuel consumption decreased by q per cent (0.06 PJ) to 1.37
PJ compared with 2010. Freight transport by rail actually
increased in 2011 in The Netherlands (+8 per cent), but due
to the increased electrification of rail freight transport this
increase in transport volumes did not lead to increased
diesel fuel consumption.

The share of 1A3c (railways) in total greenhouse gas
emissions from the transport sector is small throughout
the entire time series (0.3 per cent).

Water-borne navigation [1A3d]

Total greenhouse gas emissions from domestic water-
borne navigation (1A3d) increased from 0.4 Tg CO,
equivalentin 1990 to 0.7 Tgin 2011. This increase was
caused by an increase in freight transport by inland
shipping. In 2011, diesel fuel consumption and resulting
greenhouse gas emissions increased by 6 per cent
compared with 2010, as a result of an increase in transport
volumes. After a large decrease in transport volumes in
2009 due to the economic crisis, transport volumes, diesel
fuel consumption and resulting greenhouse gas emissions
increased again in 2010 and 2011.

The share of domestic water-borne navigation in total

greenhouse gas emissions from the transport sector varies
between 1.5 and 2 per cent in the time series.

Key sources

CO, emissions from gasoline, diesel and LPG use in road
transport are assessed separately in the key source
analysis. CO, emissions from all three fuel types are key
sources in the Tier 1 level and the trend assessment. CO,
emissions from gasoline and diesel use in road transport
are also key sources in the Tier 2 level assessment and
diesel is a key source in the Tier 2 trend assessment as
well. N O emissions from road transport are a key source
in the Tier 2 trend assessment. N O emissions from road
transport are rather uncertain due to a lack of recent
measurement data, as is described in the uncertainties
paragraph below. CH, emissions from road transport are
not a key source in the inventory.

CO, emissions from domestic water-borne navigation are
a key source in the Tier 1 level and trend assessment. CO,
emissions from civil aviation and railways are not a key
source. The same holds for the combined N O and CH,
emissions from water-borne navigation, railways and civil
aviation.

Methodological issues

A detailed description of the methodologies and data
sources used to calculate transport emissions is provided
in Klein et al. (2013) and in the monitoring protocols that
can be found at www.nlagency.nl/nie and are listed in
section 3.1.

Civil aviation [1A3a]

An IPCC Tier 2 methodology is used for calculating the
greenhouse gas emissions of domestic civil aviation. Fuel
consumption of jet kerosene by domestic aviation has
been roughly estimated based on the 2000 consumption
figures for domestic flights in The Netherlands reported by
the Civil Aviation Authority Netherlands (Pulles, 2000).
Consumption of aviation gasoline as reported in the
current inventory is derived from Statistics Netherlands
(CBS). Until last year’s inventory, the reported use of
aviation gasoline for civil aviation was also based on a
rough estimate for the year 2000. The new figures are
described in more detail in the source-specific
recalculations.

The EFs used to calculate CO, emissions from kerosene
and aviation gasoline are derived from Vreuls and Zijlema
(2012). Default IPCC EFs for kerosene and aviation gasoline
are used to calculate emissions of CH, and N,O. Emissions
of precursor gases (NO , CO, NMVOC and SO,), reported in
the NIR under ‘domestic aviation’, are the uncorrected
emission values from The Netherlands Pollutant Emissions
Register and refer to aircraft emissions during landing and
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Figure 3.8 Shares of petrol (gasoline), diesel and LPG in fuel sales to ‘Road Transport’ 1990 and 2011.
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take-off (LTO) cycles at Schiphol Airport. The great
majority of aircraft activities (>9o per cent) in The
Netherlands are related to Schiphol Airport; therefore
emissions from other airports are ignored. No attempt has
been made to estimate non-greenhouse gas emissions
specifically related to domestic flights (including cruise
emissions of these flights), since these emissions are
almost negligible.

Road transportation [1A3b]

An IPCC Tier 2 methodology is used for calculating CO,
emissions from road transport, using national data on fuel
sales to road transport from Statistics Netherlands (CBS)
and country-specific EFs, as reported in Klein et al. (2013)
and in Vreuls and Zijlema (2012). See Annex 2 for details.
The country-specific CO, emission factors for road
transport fuels are derived from analysis of 50 fuel
samples taken in 2004 in The Netherlands (Olivier, 2004).
The country-specific EFs are slightly higher than the
default IPCC EFs as proposed in the 1996 and 2006 IPCC
Guidelines but are within the uncertainty range. In a recent
report, TNO investigated the need for an update of the
measurement programme (Drége and Coenen, 2011). In
the study, TNO recommends using the current country-
specific EFs for the entire Kyoto commitment period;
therefore, no new measurement programme is currently
foreseen.

An IPCC Tier 3 methodology is used for calculating CH,
emissions from road transport, using fuel sales data from

Statistics Netherlands (CBS) and data on the mass
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fractions of different compounds in total VOC emissions
(Ten Broeke and Hulskotte, 2009). Total VOC emissions
from road transport are calculated bottom-up using data
on vehicle-kilometres derived from Statistics Netherlands
(CBS), and VOC emission factors obtained from The
Netherlands Organisation for Applied Scientific Research
(TNO), as reported in Klein et al. (2013). The calculation
methodology for total VOC emissions distinguishes several
vehicle characteristics, such as vehicle type, age, fuel type
and weight. In addition, the methodology distinguishes
three road types and takes into account cold starts. The
mass fraction of CH, in total VOC emissions is dependent
on the fuel type, vehicle type and - for petrol vehicles —
whether or not the vehicle is equipped with a catalyst.
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 a catalyst
because total VOC emissions are far lower.

To make sure the reported CH, emissions from road
transport are consistent with fuel sales data, the bottom-
up approach described above is used to calculate average
CH, emission factors per unit of fuel used. These EFs are
consequently combined with the fuel sales data from
Statistics Netherlands (CBS) to derive total CH, emissions
from road transport.

N,O emissions from road transport are calculated using a
similar IPCC Tier 3 methodology as for CH,. The EFs for
passenger cars and light-duty vehicles using petrol or LPG



are partially based on country-specific data (Gense and
Vermeulen, 2002). For recent generations of road vehicles,
default IPCC EFs are used. A research project conducted by
TNO in 2012 showed that recent measurement data for
N,O are scarce; therefore, it is recommended to use
defaults instead (Kuiper and Hensema, 2012). This is
described in more detail in the source-specific
recalculations.

Emissions of all other compounds, including ozone
precursors and SO, which more directly affect air quality,
are calculated bottom-up using data on vehicle-kilometres
driven.

Emissions resulting from the use of biodiesels in road
transport and ethanol in gasoline are reported separately
in the CRF. The emission calculation for biofuels is
comparable to that for fossil fuels and is based on sales
data of biodiesel and ethanol, as reported by Statistics
Netherlands (CBS). Emissions of CH, and N O from
biodiesel and ethanol are calculated using the same EFs as
for fossil diesel and gasoline, respectively.

Railways [1A3(¢]

CO, emissions from railways are estimated using an IPCC
Tier 2 methodology, based on national fuel sales data and
country-specific CO, emission factors (Olivier, 2004); see
Annex 2 for details. Due to a lack of country-specific CH,
and N_O emission factors for railways, CH, andN,O
emissions from railways are estimated using a Tier 1
methodology, using IPCC default EFs. Emissions from
railways are not a key source in the inventory.

Fuel sales to railways in The Netherlands are reported by
Statistics Netherlands (CBS) in the national Energy
Balance. Since 2010, these fuel sales data have been
derived from Vivens, a recently founded co-operation of
rail transport companies that purchases diesel fuel for the
railway sector in The Netherlands. Before 2010, diesel fuel
sales to the railway sector were obtained from Dutch
Railways (NS). NS used to be responsible for the purchases
of diesel fuel for the entire railway sector in The
Netherlands. In this year’s submission, the time series for
fuel sales to the railways sector was corrected for the
2006-2009 period, as is described in detail in the source-
specific recalculations.

Water-borne navigation [1A3d]

An IPCC Tier 2 methodology is used for calculating CO,
emissions from domestic water-borne navigation. CO,
emissions are calculated on the basis of fuel deliveries to
water-borne navigation in The Netherlands and country-
specific EFs (Klein Goldewijk et al., 2004). In The
Netherlands, domestic commercial inland vessels are
allowed to use bunker fuels (sold without levies and VAT).

Although the national energy statistics (CBS Energy
Balance) distinguishes between traffic on the Rhine and
other inland shipping in the fuel consumption data for
shipping, the sum of bunker fuel sales and domestic fuel
sales to water-borne navigation in the national energy
statistics includes fuel used for international navigation
that should not be reported as part of domestic navigation
according to IPCC Good Practice. Using the Dutch Emission
Monitor Shipping (EMS), however, it is possible to
distinguish between national and international navigation
based on ton-kilometres travelled by ships (AVV, 2003).
The share of fuel used by international navigation as
calculated using the EMS is therefore subtracted from total
fuel sales to navigation in order to arrive at fuel sales to
national navigation, which is reported under 1A3d. The
present Tier 2 methodology level complies with the IPCC
Good Practice Guidance (IPCC, 2001).

Uncertainties and time series consistency

The uncertainty in fuel sales to 1A3b (road transportation)
is estimated to be +2 per cent for petrol and diesel and

+5 per cent for LPG. These estimates are derived from
Statistics Netherlands (CBS). The uncertainty in the CO,
emission factors for petrol, diesel and LPG is estimated to
be +2 per cent. For petrol and diesel fuel, the uncertainty in
the CO, emission factors was previously calculated to be
+0.2 per cent and 0.4 per cent, respectively, based on the
analysis of 50 samples of petrol and diesel fuel from petrol
stations in The Netherlands in 2004 (Olivier, 2004). There
are, however, indications that the carbon content of petrol
and diesel fuel for road transport is changing due to
tightening of European fuel quality standards. Since no
recent measurements have been performed, the
uncertainty is expected to have increased and is currently
estimated to be +2 per cent for all three fuel types. This
estimation is based on expert judgment. Based on these
estimates, total uncertainty in annual CO, emissions from
road transport is estimated to be approximately

+3 per cent.

The uncertainty in CH, emissions from road transport is
estimated to be 50 per cent in annual emissions. The
uncertainty in the total VOC emissions of road transport is
roughly estimated to be +30 per cent. The uncertainty in
the share of CH, in VOC emissions is estimated by Ten
Broeke and Hulskotte (2009) to be +qo per cent for petrol
and +25 per cent for diesel. Combined with the
uncertainties in fuel sales and the share of both fuel types
in total CH, emissions from road transport, the uncertainty
of total CH, emissions from road transport is estimated to
be +70 per cent.

The uncertainty in annual N,O emissions from road
transport is also estimated to be +70 per cent. Recent
measurements of N O are scarce; therefore, the current N,O
emission factors are relatively uncertain (x50 per cent).
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The uncertainty in fuel used by domestic civil aviation is
estimated to be about +50 per cent for jet kerosene and
-10 per cent/+50 per cent for aviation gasoline. Uncertainty
for jet kerosene is high due to the lack of recent data on
fuel sales specifically for domestic flights. Uncertainty for
aviation gasoline is smaller because fuel deliveries are
monitored by Statistics Netherlands (CBS). The uncertainty
in EFs for jet kerosene is estimated to be +4 per cent for
CO,, -70 per cent/+150 per cent for N O and

-60 per cent/+100 per cent for CH,. The uncertainty in EFs
for aviation gasoline is estimated to be +4 per cent for CO,,
-50 per cent/+100 per cent for N,O and

-99 per cent/+50 per cent for CH,. The uncertainty
estimates are derived from the uncertainty ranges in the
2006 IPCC Guidelines.

The uncertainty in fuel used by rail transport is estimated
to be 5 per cent, whereas the uncertainty in fuel used by
domestic water-borne navigation is estimated to be
approximately +20 per cent. Uncertainty in fuel used by
rail transport is smaller because fuel sales are reported to
Statistics Netherlands (CBS), whereas fuel used by
domestic inland navigation is calculated on the basis of
transport volumes. The uncertainty in EFs for both rail
transport and inland navigation is estimated to be

+2 per cent for CO, (in line with the uncertainty in the CO,
emission factor for road transport diesel) and

-70 per cent/+100 per cent for CH, and N.O.

Source-specific QA/QC and verification

The CO, emissions from 1A3b (road transportation) are
calculated on the basis of fuel sales data. To check the
quality of the emissions totals, CO, emissions from road
transportation are also calculated using a bottom-up
approach based on vehicle-kilometres travelled and
different fuel consumptions per vehicle-kilometre for
different vehicle types. A comparison between the fuel
sales data and the calculated fuel consumption gives an
indication of the validity of the (trends in the) fuel sales
data. The bottom-up calculation of petrol consumption in
road transport shows good agreement with the petrol
sales data from Statistics Netherlands (CBS): differences
between both figures vary between +3 per cent for most of
the time series and both time series show similar trends.

The time series for diesel shows larger differences, though,
with diesel fuel sales figures being higher than the
bottom-up calculated diesel fuel consumption. Differences
vary between 13 and 26 per cent, with the difference
growing larger in more recent years. The difference
between the two figures can partly be explained by the
fact that current long-haul distribution trucks can travel
several thousand kilometres on a full tank. The fuel sold to
these trucks in The Netherlands can be consumed abroad
and therefore is not included in the bottom-up calculated
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diesel fuel consumption. The differences can also be
explained by a lack of reliable fuel consumption figures per
vehicle-kilometre for most vehicle types, especially for
light and heavy duty vehicles (almost all of which are

diesel vehicles in The Netherlands). This makes the
calculated diesel fuel consumption rather uncertain.

The time series for bottom-up calculated fuel
consumption and reported fuel sales of LPG also show
rather large differences. For the entire time series from
1990 to 2011, fuel sales data for LPG are on average
approximately 30 per cent higher than the bottom-up
calculated LPG consumption by road transport. This
difference can partly be explained by the use of LPG in
non-road mobile machinery (e.g. forklift trucks). In The
Netherlands, the EMMA model (Hulskotte & Verbeek,
2009) is used to calculate fuel consumption and
(greenhouse gas) emissions from non-road mobile
machinery. According to the model, industrial non-road
mobile machinery uses 2-3 PJ of LPG annually in The
Netherlands. This fuel consumption is, however, not
separately reported in the Dutch energy statistics. This
could explain approximately half of the difference
between the fuel sales and the bottom-up calculation of
fuel consumption of LPG. The remaining difference can
partly be explained by the lack of reliable fuel
consumption figures for LPG vehicles.

The time series for the bottom-up calculated diesel and
LPG consumption by road transport do show similar
trends to the fuel sales data from Statistics Netherlands
(CBS). Currently, a research project is being carried out by
TNO and Statistics Netherlands to improve the bottom-up
calculation of fuel consumption and resulting CO,
emissions from road transport in The Netherlands. This
study should shed more light on the potential causes of
the differences between fuel sold and fuel used by road
transport in The Netherlands.

To validate energy use by railways and water-borne
navigation, trends are compared with trends in traffic
volumes. Trends in energy use by water-borne navigation
show rather good agreement with trends in transport
volumes. For railways, agreement between energy use and
transport volumes is less good. This can be explained by
the electrification of rail freight transport. In recent years,
more electric locomotives are used for freight
transportation by rail in The Netherlands. Figures by Rail
Cargo (2007 & 2011) show that in 2007 only 10 per cent of
all locomotives used in The Netherlands were electric,
whereas in 2011 the share of electric locomotives increased
to over qo per cent. Therefore, diesel fuel consumption has
not increased as much as transport volumes.



Source-specific recalculations

N,O emission factors for road transport

During the in-country review of the 2011 inventory the ERT
noted that the country-specific N O emission factors for
road transport had not been updated recently. Therefore
in 2012 a study was commissioned to update the N O
emission factors based on recent insights from
measurements and literature. In the study, TNO concluded
that measurement data for N O from road vehicles are
scarce. For recent vehicle technologies, no country-specific
data are available. Therefore TNO recommends to use
IPCC default EFs for new vehicle types. For older vehicle
types, country-specific N,O emission factors are
recommended, derived from in-country measurements as
reported by Gense and Vermeulen (2002) and Riemersma
etal. (2003).

When applying the new N, O emission factors in the
inventory, it was concluded that the results from the
in-country measurements for passenger cars had
previously been misinterpreted in the inventory. As a
consequence, N O emissions from passenger cars have
been overestimated in previous inventories. In 2001, TNO
performed a detailed measurement programme on
passenger cars in The Netherlands (Feijen-Jeurissen et al.,
2001). The resulting N.O emission factors, derived from
the standardised European Driving Cycle used for type
approval testing, were used in the inventory for estimating
N,O emissions from passenger cars (Van den Brink, 20071).
In 2002, TNO used the same measurement data to derive
real-world N O emission factors for passenger cars. They
concluded, however, that real-world N O emissions are
actually lower than those during the standardised
European Driving Cycle. As is stated by Gense and
Vermeulen (2002): ‘the higher engine loads caused by the
higher driving dynamics of real-world driving cause a
three-way catalyst to heat up more quickly and to reach a
higher stabilised temperature. The catalyst remains a
shorter period of time in the temperature window
favourable for N O-formation, which results in a lower
N,O-emission.” As a consequence, Gense and Vermeulen
estimate real-world cold start N O emissions to be

20 per cent lower than at type approval testing, whereas
real-world rural and highway emissions are 32 per cent
and 58 per cent lower, respectively, than figures derived
from type approval testing.

Figure 3.9 shows the old and new time series for N.O
emissions from road transport (1A3b). The trend in the
time series is rather similar, especially in earlier years,
when the introduction of the three-way catalyst (TWC) in
petrol-powered passenger cars led to an increase in N,O
emissions. Because newer generations of TWCs emit less
N,O, N,O emissions by road transport decreased again
after 1998. Since 2005 N_O emissions have not decreased

further, though, in the new time series because N O
emissions from new generations of heavy duty trucks are
higher than previously assumed. Previously, the N.O
emission factors for heavy duty trucks were derived from
Riemersma et al. (2003). These EFs did not take into
account the introduction of selective catalytic reduction
(SCR) technology in recent generations of heavy duty
trucks. SCR was first applied in Euro-IV trucks, which
entered the Dutch market in 2005 and therefore were not
part of the measurement programme in Riemersma et al.
(2003). Trucks with SCR show increased levels of N O
emissions (Kuiper and Hensema, 2012). Therefore N.O
emissions from heavy duty trucks are higher than
previously estimated and have been increasing in recent
years of the new time series.

Fuel consumption for domestic civil aviation and
military aviation

In this year’s submission the use of aviation gasoline for
domestic civil aviation is derived from Statistics
Netherlands (CBS). In previous inventories, the reported
use of aviation gasoline was based on a rough estimate of
fuel consumption and resulting greenhouse gas emissions
in the year 2000. This estimate was used for the entire
time series. Statistics Netherlands did report the amount
of jet kerosene and aviation gasoline delivered for aviation
in The Netherlands, but these figures included fuel
deliveries for both civil aviation and military aviation.
Because the split between military and civil aviation could
not be established until recently, the figures from Statistics
Netherlands have not been used in the inventory.

Since 2011, Statistics Netherlands has reported domestic
fuel deliveries to military aviation separately from
deliveries to civil aviation. Therefore the aviation gasoline
figures for domestic aviation are now derived from
Statistics Netherlands. Aviation gasoline is used only in
small, piston-engine aircraft. The use of aviation gasoline
in The Netherlands is small: fuel consumption decreased
from 0.16 PJ in 1990 to 0.08 PJ in 2011. Previously the use
of aviation gasoline was estimated at 0.32 PJ, which means
that the reported greenhouse gas emissions from use of
aviation gasoline by domestic civil aviation decreased by
approximately 0.01to 0.02 Gg CO, eq throughout the time
series.

Statistics Netherlands has also reported deliveries of jet
kerosene for domestic civil aviation and for military
aviation separately since 2011, though these figures are not
yet used in the inventory. A comparison with the figures
from the Ministry of Defence showed that domestic
deliveries of jet kerosene to the military in The
Netherlands in 2011 as reported by Statistics Netherlands
were lower. Statistics Netherlands reports deliveries of 1.3
PJin 2011, whereas the ministry reports 1.7 PJ of domestic
fuel deliveries. Statistics Netherlands is currently trying to
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Figure 3.9 N,0 emissions from road transport in the current inventory and in last year’s inventory.
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find an explanation for these differences. Until it does, the
jet kerosene figures from Statistics Netherlands for both
military and civil aviation will not be used for the
inventory.

Fuel sales data for railways

According to the 2011 National Inventory Report, fuel sales
to railways in The Netherlands might have been
underestimated in recent years. A research project by
Ecorys (2010) showed higher diesel fuel sales in 2008 than
reported by Statistics Netherlands in the Energy Balance.
At the time, fuel sales to railways were still derived from
NS, which previously had been the only company
responsible for freight transport by rail. Since the
liberalisation of the freight transport market, other
companies have entered the picture.

Since 2010, Statistics Netherlands has derived its fuel sales
data for railways from Vivens, a recently founded
co-operation of rail transport companies that purchases
diesel fuel for the railway sector in The Netherlands.
Vivens has fuel sales data only from 2010 onwards.
Applying these figures led to an inconsistency in the time
series: diesel fuel sales to the railway sector in The
Netherlands in 2010, as reported by Vivens, was

60 per cent (0.5 PJ) higher than diesel fuel sales in 2009, as
reported by NS. This increase could only partially be
explained by the increase in transport volumes of
approximately 15 per cent between 2009 and 2010. It was
therefore concluded that the data on fuel sales to railways
had been underestimated between 2006 and 2009. This
led to a correction of the data in the 2012 Energy Balance,
as is shown in Figure 3.10. Based on transport volumes for
freight and passenger transport by diesel trains, it is
assumed that energy use was more or less constant
between 2005 and 2008. In 2009, rail freight transport
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volumes decreased by approximately 15 per cent due to
the economic crisis. It is assumed that fuel consumption
by rail freight transport decreased accordingly. From 2010
onwards data from Vivens has been used.

Natural gas in road transport

During the in-country review of the NIR 2011 it was noted
by the ERT that emissions resulting from the use of natural
gas in road transport were not reported in the inventory.
After discussions with Statistics Netherlands (CBS), it was
concluded that emissions from the use of compressed
natural gas (CNG) in road transport were for the most part
accounted for in the inventory but reported under source
category 1Aga (commercial/institutional). A small part of
natural gas use (30 TJ) and resulting emissions were not
reported in the 2011 inventory.

In the Dutch Energy Balance, energy use from natural gas
in road transport in 2005 was estimated to be 30 TJ. This
estimate was used for subsequent years until 2009 in the
Energy Balance. The increase in the use of natural gas in
road transport since 2005 was not reported separately in
the Energy Balance but was instead reported under
‘commercial/institutional’. In the emissions inventory,
emissions from natural gas use under ‘commercial/
institutional” were reported throughout the time series
(under 1Aga) using energy figures from the Energy Balance.
The use of natural gas in road transport, reported by
Statistics Netherlands under ‘commercial/institutional’,
was thus accounted for in the emissions inventory. The
initial 2005 estimate for energy use in road transport (30
TJ) was notincluded, though, in the emissions inventory.

To correct for the missing emissions, a resubmission of the
CRF was made in November 2011. In this resubmission, a
preliminary estimate was made of emissions resulting



Figure 3.10 Correction of historic time series for fuel sales to 1A3c (railways) in The Netherlands
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Figure 3.11 Correction of historic time series for CNG use in 1A3b (road transport) in The Netherlands
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from the use of natural gas in road transport that were not
already reported elsewhere in the inventory, using IPCC
default EFs for CH, and N0 and country-specific EFs for
CO, from natural gas. These preliminary estimates were
also used in the 2012 National Inventory Report.

In the 2012 Energy Balance, Statistics Netherlands adjusted
the historic time series for natural gas use in road
transport. These figures and the resulting emissions are
reported in the current submission. Energy use and
emissions under ‘commercial/institutional’ (1Aga) are
corrected accordingly. Figure 3.11 shows the old and the
new time series for use of CNG in road transport. The new
time series shows a major increase in CNG use between
2008 and 2010, which is in line with the increase in the

2012

number of CNG buses in The Netherlands over the same
period: the number of buses increased from 115 in early
2009 to 478 at the end of 2010. Even though CNG use in
road transport has increased significantly in recent years, it
is still a small energy source for road transport, accounting
for less than 1 per cent of total energy use (Figure 3.8).

Fuel use for domestic inland navigation

The time series for fuel use in domestic inland navigation
(1A3d) has been adjusted slightly for the 2005-2010 period
in this year’s submission. Fuel use for domestic inland
navigation is estimated using the Dutch Emission Monitor
Shipping (EMS). In this methodology, fuel use and
emissions from inland navigation are estimated using a
bottom-up approach based on the ton-kilometres
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travelled by different ship types on the waterways of The
Netherlands (Hulskotte, 2012). The total number of vessel
kilometres is derived from Statistics Netherlands. The
distribution of the kilometres over the different waterways
was previously estimated once for the year 2002. This
distribution was subsequently applied to the entire time
series. Last year, the distribution was updated on the basis
of the outcome of a new model called Bivas (Hulskotte,
2012). This led to small changes in the distribution in
recent years. As a consequence, total energy use and
emissions from domestic inland navigation also changed
slightly: energy use in the 2005-2008 period is 1-3 per cent
lower than previously reported.

Energy use and greenhouse gas emissions from domestic
inland navigation in 2010 are adjusted upwards by

6 per cent compared with last year’s submission. This is
caused by an adjustment in the traffic volumes as reported
by Statistics Netherlands.

Other adjustments of historic time series

Fuel sales data for road transport in 2010 are adjusted
slightly compared with last year’s submission due to small
changes in the national Energy Balance. For last year’s
submission preliminary figures for 2010 were used. These
figures have been adjusted slightly in the 2012 Energy
Balance. Total energy use and resulting emissions by road
transport in 2010 are 0.4 per cent higher than reported last
year.

CH, emissions from road transport have been recalculated
for the 2000-2010 period using detailed annual mileages
for passenger cars derived by Statistics Netherlands.
Average annual mileages for passenger cars are estimated
based on odometer readings and are reported per fuel
type and per age category. In previous years, only one
average annual mileage was estimated for all passenger
cars older than 8 years. The share of passenger cars 8 years
and older in the total number of vehicle kilometres driven
by passenger cars in the Netherlands has increased
significantly throughout the time series: in early years the
share varied between 15 and 20%, whereas in recent years
the share in total vehicle kilometres driven was
approximately 35 to 40%. The share in CH, emissions is
even larger with emissions from new vehicle categories
dropping significantly due to further tightening of EU
emission standard (especially for gasoline and LPG).
Emissions per vehicle kilometre vary significantly among
this group, therefore a more detailed specification of
average annual mileages was required.

In 2012 Statistics Netherlands derived detailed average
annual mileages for different age groups. Specific mileages
were reported for all ages up until 19 years old (95% of
total passenger cars in 2010). For older cars, mileages were
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reported for 5 year age groups (e.g. 20-24, 25-29 years).
The results show a relatively steep drop-off in annual
mileages for older passenger cars, especially for gasoline.
In previous years, this drop-off in the average annual
mileages was underestimated. As a consequence, the
mileages of this age group were overestimated. Even
though the share of passenger cars 25 years and older in
total vehicle kilometres is small, all gasoline cars in this
age group are pre-Euro cars and are not equipped with a
three-way-catalyst (TWC). Emissions of VOC (including
CH,) per vehicle kilometre therefore are substantially
higher than for newer passenger cars equipped with a
TWC.

Applying the detailed mileages for the different age groups
led to a decrease in VOC emissions and therefore also in a
decrease in CH, emissions from passenger cars. In recent
years of the time series, CH, emissions from road transport
are 5-9% lower than reported in last year’s submission.
Emission factors for pre-Euro passenger cars were
unchanged and are reported in Klein et al. (2013).

Source-specific planned improvements

In the coming year, The Netherlands plans to improve its
bottom-up approach for calculating fuel consumption by
road transport in The Netherlands. N O and CH, emissions
from road transport in The Netherlands are calculated
using a bottom-up approach based on vehicle-kilometres
driven and EFs per vehicle-kilometre. To make sure that
the reported N,O and CH, emissions from road transport
are consistent with fuel sales data, the bottom-up
approach is used only to estimate average CH, emission
factors per unit of fuel used. These EFs are subsequently
combined with fuel sales data to estimate the emissions of
CH, and N_O by road transport as reported in the
inventory.

To estimate average EFs for CH, and N_O per unit of fuel,
both total CH, and N,O emissions and total fuel
consumption must be estimated using the bottom-up
approach. This approach thus requires specific fuel
consumption figures per vehicle-kilometre. These specific
fuel consumption figures have not been updated recently,
which increases the uncertainty of the N O and CH,
emission figures for road transport.

3.2.9 Other sectors [1Aq]

Source category description

Source category 1Aq (other sectors) comprises the

following categories:

» 1Aga (commercial and institutional services): This
category comprises commercial and public services such
as banks, schools and hospitals, and trade, retail and
communication; it also includes the production of



Figure 3.12 1A4 ‘Other sectors’: trend and emission levels of source categories, 1990-2011.
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drinking water and miscellaneous combustion
emissions from waste handling activities and from
wastewater treatment plants.

« 1Agb (residential): This category refers to fuel
consumption by households for space heating, water
heating and cooking. Space heating requires about
three-quarters of the total consumption of natural gas.

« 1Aqc (agriculture, forestry and fisheries): This category
comprises stationary combustion emissions from
agriculture, horticulture, greenhouse horticulture, cattle
breeding and forestry and fuel combustion emissions
from fisheries and from off-road machinery used in
agriculture (mainly tractors).

CO, emissions of 1Aq (other sectors) decreased by

q per cent in the period 1990-2011 (see Figure 3.12). In 2011,
CO, emissions from 1Aq decreased by 18 per cent
compared with the 2010 level due to the mild winter in
comparison with the cold winter of 2010.

The share of CO, emissions from 1A4 in total national CO,
equivalent emissions (excluding LULUCF) was about

18 per centin 1990 and 19 per cent in 2011. The share ofCHq

emissions from this source category in the national total
greenhouse gas emissions is very small (0.7 per cent); the
share of N_O emissions is almost negligible. 1Agb
(residential) is the main contributor, contributing
approximately g per cent to the total national CO,
equivalent emissions.

About 14 per cent of the total CH, emissions in the Energy
sector originate from the residential sector (0.3 Tg CO, eq,
see Table 3.1). AlImost 80 per cent of these CH, emissions
stem from gas combustion, in particular from cooking
losses; the remainder is from biofuel combustion. The
decreased emissions in ‘agriculture’ are due to energy

conservation measures in the category of greenhouse
horticulture, and the fact that CO, emissions from off-road
machinery used in agriculture and from fisheries are
included in category 1A4c (total CO, emissions from 1A4c:
approximately 10 Tg CO).

Within this source category, the combustion of gases and
liquids forms a key source of CO, emissions. See Table 3.1
for details.

Commercial and institutional services [1Aga]

CO, emissions in the ‘commercial and institutional
services’ (1Aga) category has increased since 1990 by

15 per cent. However, when a temperature correction is
made, the structural, anthropogenic trend shows a
somewhat lower increase in this period.

The emission trends should not be considered to be very
robust. The fossil fuel consumption of natural gas and the
small uses of liquid and solid fuels in this category show a
very large interannual variation due to the relatively large
inaccuracy of fuel consumption data in the energy
statistics. This large inaccuracy is a result of the calculation
scheme used in the national energy statistics, which
allocates to this category all fossil fuel use remaining after
subtraction of the amounts allocated to the previous
source categories (1A1, 1A2, 1A3) and other categories (1Agb
and 1A4c¢). Thus, all uncertainties in the other allocations
accumulate in this remaining category, which also results
in large interannual changes in the underlying mix of solid
and liquid fuels. This explains the relatively large
interannual variation that can be observed in the IEFs of
0, CH, and N_O for solid and liquid fuels.

For1991-1994 in particular, the mix assumed for liquid and
solids fuels was different from the adjoining years 1990
and 1995 due to the revision of the energy statistics at a
high aggregation level (discussed in section 3.1.1). The
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biomass combustion reported here refers mainly to the
combustion of biogas recovered by wastewater treatment
plants (WWTP), which shows a rather smooth increasing
trend, and biomass consumption by industrial companies,
which is classified in this economic sector — for example,
landfill gas used as fuel. According to the renewable
energy statistics, the latter increased substantially in 2005.

Residential [1Agb]

When corrected for the interannual variation in
temperatures, the trend in total CO, —i.e. in gas
consumption — becomes quite smooth, with interannual
variations of less than 5 per cent. The variations are much
larger for liquid and solid fuels because of the much
smaller figures. The biomass consumption is almost all
wood (fuel wood, other wood). For details see the
monitoring protocol 13-038 on biomass fuel combustion.
The IEF for CH, from national gas combustion is the
aggregate of the standard EF for gas combustion of 5.7 g/
GJ plus the 35 g/GJ of total residential gas combustion that
represents start-up losses, which occur mostly in cooking
but also in central heating and warm water production
devices. This second component is accounted for neither
in the IPCC default nor in the EFs used by most other
countries.

In the ‘residential’ category, CO, emissions have decreased
by 13 per cent since 1990. The structural anthropogenic
trend including a temperature correction shows a
significant decrease in this period. Although the number of
households and residential dwellings has increased since
1990, the average fuel consumption per household has
decreased more, mainly due to the improved insulation of
dwellings and the increased use of high-efficiency boilers
for central heating. The year 2011 was relatively mild,
which caused a large decrease in fuel consumption
compared with the cold year 2010.

Agriculture, forestry and fisheries [1A4c]

Most of the energy in this source category is used for space
heating and water heating; although some energy is used
for cooling. The major fuel used in the categories is natural
gas, which accounts for approximately 83 per cent of total
fossil fuel consumption; much less liquid fuel is used by
off-road machinery and by fisheries. Almost no solid fuels
are used in this category.

Total CO, emissions in the ‘agriculture, forestry and
fisheries’ category have decreased since 1990, mainly due
to a decrease in gas consumption for stationary
combustion as a result of various energy conservation
measures (amongst others in greenhouse horticulture).
The surface area of heated greenhouses has increased but
their energy consumption has been reduced. It should be
noted that about 1 Tg of the CO, emissions from the
agricultural sector are emissions from cogeneration
facilities, which may also provide electricity to the public
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grid. It should also be noted that the increased use of
internal combustion engines in combined heat power
plants operated on natural gas has increased the IEF for
methane in this category, as these engines are
characterised by high methane emission.

In addition, since the autumn of 2005, CO, emissions from
the hydrogen production plantin a refinery have begun to
be used for crop fertilisation in greenhouse horticulture,
thereby avoiding some CO, emissions otherwise generated
by CHP facilities merely for producing CO, for horticulture.
Total annual amounts, however, will be limited to a few
tenths of 1 Tg CO,. In addition, in 2011, the production and
use of biogas from the composting of manure in the
‘agriculture, forestry and fisheries’ category increased
from virtually zero to 6.7 PJ. CO, emissions from off-road
machinery in agriculture in 2011 amount to 1.1 Tg, whereas
total greenhouse gas emissions from fisheries amount to
about 0.5 Tg CO, equivalent. CO, emissions from fisheries
have shown a decreasing trend in recent years. This is
caused by a decrease in the number of ships in The
Netherlands: between 1990 and 2011 the nhumber of fishing
vessels in The Netherlands decreased by go per cent
according to Statistics Netherlands. The engine power of
these ships also decreased by almost qo per cent. Because
of the smaller fleet, energy use and related emissions have
decreased significantly throughout the time series. CO,
emissions from agricultural machinery have fluctuated in
recent years. In 2011, CO, emissions from agricultural
machinery remained stable compared with 20710.

Methodological issues

In this category liquid and gaseous fossil fuels are key
sources of CO, emissions (in particular, gaseous fossil fuels,
which cover about g2 per cent of the source category 1Ag).
Emissions from the combustion of gases in the categories
1Aqa, 1Agb and 1Aqc are identified as key sources, as are
emissions from the combustion of liquids in 1Agc. IPCC
(Tier 2 method for CO, and CH, Tier1for N,O)
methodologies are used to calculate greenhouse gas
emissions from stationary and mobile combustion in this
category. More details on methodologies, the data sources
used and country-specific source allocation issues are
provided in the monitoring protocols (see www.nlagency.
nl/nie).

The activity data for the ‘residential’ category (1Agb) and
from stationary combustion in agriculture (1Agqc—i) are
compiled using data from separate surveys for these
categories. However, due to late availability of the
statistics on agricultural fuel use, preliminary data are
often used for the most recent year in the national energy
statistics. Also, it is likely that trends in agricultural fuel
consumption are estimated using indicators that take no
account of varying heating demand due to changes in
heating degree days. The fuel consumption data in 1Aga
(commercial and institutional services) is determined by



Table 3.6 Overview of emission factors used (in 2011) in the Other Sectors [1A4].

Natural gas 602,219 56.5 0.10 106.09
Gas/Diesel Oil 23,178 74.3 0.60 4.88
Other 31,513 NA NA NA

subtracting the energy consumption allocated to the other
source categories (1A1, 1A2, 1A3) and other categories
(1Agb, 1Agc and 1A5) from the total energy consumption,
which means that the resulting activity data are the least
accurate of all three categories. The EFs for CO, from
natural gas and from diesel fuel are based on country-
specific data; for the CH, emission factors country-specific
values are also used, which for residential gas combustion
includes start-up losses, a factor mostly neglected by other
countries. For other fuels IPCC defaults were used (see
Annex 2 and the monitoring protocols on www.nlagency.
nl/nie).

Emissions from ‘off-road machinery and fisheries’ (1Agqc—ii)
are calculated on the basis of IPCC Tier 2 methodologies.
The fuel use data are combined with country-specific EFs
for CO, and IPCC default EFs for N O and CH,. The
consumption of diesel oil and heavy fuel oil by fisheries is
estimated on the basis of statistics on the number of days
at sea (‘hp days’) of four types of Dutch fishing vessel. This
information is compiled by LEI, and the estimate includes
specific fuel consumption per vessel (per day and per unit
of power (hp) based on a study by TNO (Hulskotte,
2004b)). This amount is reported as part of category 1A4c
and subtracted from the amount of bunker fuel
consumption in the national energy statistics. The
modified bunker figures are reported as a memo item. For
more details, see the monitoring protocol 13-o010 for
Fisheries.

Fuel consumption by off-road agricultural machinery is
derived from the EMMA model (Hulskotte, 2009). This
model is based on sales data for different types of mobile
machinery and assumptions on average use (hours per
year) and fuel consumption (kilograms per hour) for
different machine types. It is assumed that only diesel fuel
is used by mobile machinery. The use of gasoline and LPG
is small and not specifically part of the national energy
statistics. Instead, it is part of the total use of gasoline and
LPG in the transport sector. An overview of the EFs used
for the most important fuels (up to 95 per cent of the fuel
use) in the Other sectors (1Ag) is provided in Table 3.6.
Since some emission data are used for individual
companies, some of these values represent IEFs.

Notes to the implied emission factors:

« The standard CH, emission factor for natural gasis 5.7 g/
GJ. Only for gas engines is a higher EF used, which
explains the higher EF for this sector.

« Emission factors for CH, and N_O from gas/diesel oil
used in ‘machinery’ are based on source-specific
estimation methods.

More details on EFs, methodologies, the data sources used

and country-specific source allocation issues are provided

in the monitoring protocols (see www.nlagency.nl/nie).

Uncertainties and time series consistency

It should be noted that the energy consumption data for
the total category 1Aq Other sectors are much more
accurate than the data for the subcategories of 1A4. In
particular, energy consumption by the ‘services’ and - to
some extent — ‘agriculture’ categories (in particular the
latest year) is monitored less accurately than the
‘residential’ sector. Trends of emissions and activity data
for these categories should be treated with some caution
when drawing conclusions. The uncertainty in total CO,
emissions from this source category is about 7 per cent,
with an uncertainty of the composite parts of about

5 per cent for the ‘residential’ category, 10 per cent for the
‘agriculture’ category and 20 per cent for the ‘services’
category (see section 1.7 and Annex 1 for more details).

The uncertainty in gas consumption data is estimated at
5 per cent for the ‘residential’ category, 10 per cent for
‘agriculture’ and 20 per cent for the ‘services’ category. An
uncertainty of 20 per cent is assumed for liquid fuel use for
the ‘off-road machinery and fisheries’ and ‘services’
categories. Since the uncertainty in small figures in
national statistics is generally larger than with large
numbers, as also indicated by the high interannual
variability of the data, the uncertainty in solid fuel
consumption is estimated to be even higher, at

50 per cent. However, the uncertainty in the fuel statistics
for the total Other sectors is somewhat smaller than the
data for the sectors: consumption per fuel type is defined
as the remainder of total national supply after subtraction
of the amount used in the ‘Energy’, ‘Industry’ and
‘Transport’ sectors. Subsequently, energy consumption by
the residential and agricultural categories is estimated
separately using a trend analysis of sectoral data (‘(HOME’
survey of the ‘residential’ category and LEI data for
‘agriculture’).

For natural gas the uncertainty in the CO, emission factor
is estimated at 0.25 per cent based on the recent fuel
quality analysis reported by Heslinga and Van Harmelen
(2006) and further discussed in Olivier et al. (2009). For the
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Table 3.7 Emission factors used for military marine and aviation activities.

Military ships Emission factor

Military aviation Emission factor
Total

Source: Hulskotte, 2004a.

Emissions in 2011 (Gg)

CO, emission factors for liquids and solids, uncertainties of
2 per centand 5 per cent, respectively, were assigned. The
uncertainty in CH, and N,0 emission factors is estimated
to be much higher (about 50 per cent).

Since most of the fuel consumption in this source category
is for space heating, the gas consumption from Other
sectors varies considerably across the years due to
variations in winter temperatures. For trend analysis a
method is used to correct the CO, emissions from gas
combustion for the varying winter temperatures. This
involves the use of the number of heating degree days
under normal climate conditions, which is determined by
the long-term trend as explained in Visser (2005).

The deviating IEFs in the 1991-1994 period of CHL1 for
liquids and gas and of N_O for liquids are due to the higher
aggregation level used in the revised energy statistics.

Source-specific QA/QC and verification

The trends in CO, from the three categories were
compared with trends in related activity data: the number
of households, number of people employed in the
‘services’ sector and the area of heated greenhouses. Large
annual changes were identified in special trend tables and
explanations were sought (e.g. interannual changes in CO,
emissions by calculating temperature-corrected trends to
identify the anthropogenic emission trends). The trend
tables for the IEFs were then used to identify large changes
and large interannual variations at the category level for
which explanations were sought and included in the NIR.
More details on the validation of the energy data can be
found in the monitoring protocol 13-002: CO,, CH, andN,O
from Stationary combustion: fossil fuels.

Source-specific recalculations
No recalculations were performed during the preparation

of the 2013 submission.

Source-specific planned improvements,
There are no source-specific recalculations envisaged.

3.2.10 Other [1A5]
Source category description
Category 1A5 ‘Other’ includes emissions from military

vessels and aircraft (in 1Asb). CO, emissions from this
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75,250 2.64 1.87
72,900 10.00 5.80
354.70 0.03 0.02

source category are approximately 0.4 Tg, with some
interannual variation caused by different levels of
operations, including fuel use for multilateral operations,
which are included here. Emissions of CH, and N O are
negligible.

The emission factors used are presented in Table 3.7.

Methodological issues

A country-specific top-down (Tier 2) method is used for
calculating the emissions from fuel combustion from 1As5
(Other). The emissions in this sector are calculated using
fuel consumption data for both shipping and aviation that
have been obtained from the Ministry of Defence and are
the totals for domestic military shipping and aviation
activities and so-called multilateral operations. The fuel
for aviation consists of a mixture of jet kerosene, F65 and
SFC. The sector-specific EFs that are used are those
reported by the Ministry of Defence. The methodology
and data sources for the calculation of these emissions can
be found on the website www.nlagency.nl/nie.
Uncertainties and time series consistency

The uncertainty in CO, emissions from fuel combustion
from 1A5 (Other) is estimated to be about 20 per cent in
annual emissions. The uncertainty for CH, andN.O
emissions is estimated to be about 100 per cent. The
accuracy of fuel consumption data is tentatively estimated
at 20 per cent. For EFs, the uncertainties are estimated at
2 per cent for CO, and 100 per cent for CH, and N.O.

A consistent methodology is used throughout the time
series. The time series consistency of the activity data is
good due to the continuity in the data provided.

Source-specific QA/QC and verification
This source category is covered by the general QA/QC
procedures discussed in chapter 1.

Source-specific recalculations
The recalculations of the fuel use for military operations is
described in section 3.2.8.

Source-specific planned improvements
Planned improvements are described in section 3.2.8.



This source category includes fuel-related emissions from
non-combustion activities in the energy production and
transformation industries:

1B1 Solid fuels (coke manufacture);

1B2 Oil and gas (production, gas processing, hydrogen
plant, refineries, transport, distribution).

The contribution of emissions from source category 1B to
the total national greenhouse gas emissions inventory was
1.3 per centin199o and 1.2 per cent in 2011. Table 3.1 shows
that total greenhouse gas emissions in 1B decreased from
2.9 Tg CO, eq to 2.3 Tg CO, eq between 1990 and 2011.

3.3.1 Solid fuels [1B1]

Source category description

Fugitive emissions from this category refer mainly to CO,
from 1B1b (coke manufacture; see Table 3.1). The
Netherlands currently has only one coke production facility
at the iron and steel plant of Tata Steel. A second
independent coke producer in Sluiskil discontinued its
activities in 1999. The fugitive emissions of CO, and CH4
from both coke production sites are included here. There
are no fugitive emissions from coal mining and handling
activities (1B1a) in The Netherlands; these activities ceased
with the closing of the last coal mine in the early 1970s.
There is no methane recovery at abandoned coal mines.
Since the pumping of minewater stopped, the mines have
been flooded with water; therefore, no emissions are
accounted for.

With respect to fugitive emissions from ‘charcoal
production’, The Netherlands had until 2009 one large
production location that served most of The Netherlands
and also occupied a large share of the market of
neighbouring countries. The production at this location
stopped in 2010.

The CO, emissions in 1B1 remained quite stable between
1990 and 2009. After a peak in 2010, emissions decreased
substantially to 0.66 Tg CO, eq in 2011.

Methodological issues

The CO, emissions related to transformation losses (1B1)
from coke ovens are based on national energy statistics of
coal inputs and of coke and coke oven gas produced and a
carbon balance of the losses. The completeness of the
accounting in the energy statistics of the coke oven gas
produced is not an issue, since the not-captured gas is by
definition included in the net carbon loss calculation used
for the process emissions. Detailed information on activity
data and EFs can be found in the monitoring protocols on
the website www.nlagency.nl/nie. As a result of the 2011
in-country review, a mass balance for the year 2009 has
been made available. This mass balance is not included in

the National Inventory Report due to confidentiality but
can be made available for review purposes.

Uncertainties and time series consistency

For emissions from ‘coke production’ (included in 1B1b)
the uncertainty in annual CO, emissions from this source
category is estimated to be about 50 per cent. This
uncertainty refers to the precision with which the mass
balance calculation of carbon losses in the conversion
from coking coal to coke and coke oven gas can be made
(for details, see Olivier et al., 2009).

The methodology used to estimate emissions from solid
fuel transformation is consistent throughout the time
series.

Source-specific QA/QC and verification
The source categories are covered by the general QA/QC
procedures, which are discussed in chapter 1.

Source-specific recalculations

This year there have been no source-specific recalculations
in comparison with the previous submission.
Source-specific planned improvements

No source-specificimprovements are planned.

3.3.2 Oil and natural gas [1B2]

Source category description

The fugitive emissions from category 1B2 comprise:

« non-fuel combustion emissions from flaring and venting
(CO,, CH,);

« emissions from oil and gas production (CO,, CH,):

« emissions from oil and gas transport (compressor
stations) (CO,, CH,):

« emissions from gas distribution networks (pipelines for
local transport) (CO,, CH,):

« emissions from oil refining (CH):;

« emissions from hydrogen plants (CO,).

The fugitive CO, emissions from refineries are included in
the combustion emissions reported in category 1A1b. In
addition, the combustion emissions from exploration and
production are reported under 1A1c.

From the 2007 submission the process emissions of CO,
from a hydrogen plant of a refinery (about 0.9 Tg CO, per
year) are reported in this category. Refinery data specifying
these fugitive CO, emissions are available from 2002
onwards (environmental reports from the plant) and
re-allocated from 1A1b to 1B2a-iv for 2002 onwards. CO,
and Cqurom gas flaring/venting are identified as key
sources (see Table 3.1).

Gas production, of which about 50 per cent is exported,
and gas transmission vary according to demand —in cold
winters, more gas is produced — which explains the peak in
1996. The length of the gas distribution network is still
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gradually expanding as new neighbourhoods are being
built; mostly using PVC and PE, which are also used to
replace cast iron pipelines (see Table 3.44 in NIR 2005). The
IEF for gas distribution gradually decreases as the share of
grey cast iron pipelines decreases due to gradual
replacement and expansion of the network. The present
share is less than 5 per cent; in 1990 it was 10 per cent.
There is very little oil production in The Netherlands. The
EFs of CO,and Cqurom oil and gas production, in
particular for venting and flaring, have been reduced
significantly. This is due to the implementation of
environmental measures to reduce venting and flaring by
optimising the utilisation for energy purposes of gas that
was formerly wasted.

CO, emissions from hydrogen plants remained fairly stable
between 2002 and 2011. Emissions from oil and gas
transport and gas distribution networks remained fairly
stable between 1990 and 2011.

Methodological issues

Country-specific methods comparable with the IPCC Tier 3
method are used to estimate the emission of fugitive CH,
and CO, emissions from Oil and gas production and
processing (1B2) (Grontmij, 2000). Each operator uses its
own detailed installation data to calculate emissions and
reports those emissions and fuel uses in aggregated form
in its electronic annual environmental report (e-MJV).
Activity data for venting and flaring are taken from
national energy statistics as a proxy and reported in the
CRF. The data in the statistics can be adjusted retroactively
(changes in definitions/allocation) and these will show up
in the CRF.

The IPCC Tier 3 method for CH4from Gas distribution due
to leakages (1B2) is based on two country-specific EFs: 610
m3 (437 Gg) methane per km of pipeline for grey cast iron,
and 120 m3(86 Gg) per km of pipeline for other materials.
The EFs are based on seven measurements of leakage per
hour on grey cast iron at one pressure level and on 18
measurements at three pressure levels for other materials
(PVC, steel, nodular cast iron and PE) and subsequently
aggregated to factors for the material mix in 2004. From
2004 onwards, the gas distribution sector annually
recorded the number of leaks found per material, and any
possible trends in the EFs are derived from these data.
Total emissions of both CO,and methane (CH) due to the
transport of natural gas are taken from the V,G&M (safety,
health and environment) annual reports submitted by the
NV Nederlandse Gasunie. These emissions are not split
into process and combustion emissions, but because the
CO, emissions are primarily combustion emissions, these
are reported under IPCC category 1A1c. As from the
resubmission of November 2011, The Netherlands has
accounted for fugitive emissions of gas transmission using

the total transmission pipeline length and default IPCC CO,
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emission factor. The emission of 0.184 Gg CO, eq is added
to CRF category 1B2biii for the whole time series.

Fugitive emissions of methane from refineries in category
1B2aq are based on a g per cent share in total VOC
emissions reported in the annual environmental reports of
the Dutch companies (Spakman et al., 2003) and for the
most recent years directly from the environmental reports
produced by the refineries. The environmental reports
show significant annual fluctuations in CH, emissions as
the allocation of the emissions to either combustion or
process is not uniform over the years. For more
information, see the monitoring protocols available on
www.nlagency.nl/nie. As the environmental reports
account only for emissions, activity data for this category
are taken from national energy statistics as a proxy and
reported in the CRF. The data in the statistics can be
adjusted retroactively (changes in definitions/allocation)
and these will show up in the CRF.

Uncertainty and time series consistency

The uncertainty in CO, emissions from gas flaring and
venting is estimated to be about 50 per cent, while the
uncertainty in methane emissions from oil and gas
production (venting) and gas transport and distribution
(leakage) is estimated to be 25 per cent and 25 per cent,
respectively, in annual emissions. The uncertainty in the EF
of CO, from gas flaring and venting (1B2) is estimated at

2 per cent. This uncertainty takes the variability in the gas
composition of the smaller gas fields into account for
flaring. For venting, this uncertainty accounts for the high
amounts of CO, gas produced at a few locations, which is
then processed and the CO, extracted and subsequently
vented. For CHafrom fossil fuel production (gas venting)
and distribution, the uncertainty in the EFs is estimated to
be 25 per cent and 50 per cent, respectively. This
uncertainty refers to the changes in reported venting
emissions by the oil and gas production industry over the
past years and to the limited number of measurements
made of gas leakage per leak for different types of
materials and pressures, on which the Tier 3 methodology
for methane emissions from gas distribution is based. A
consistent methodology is used to calculate emissions
throughout the time series.

Source-specific QA/QC and verification
The source categories are covered by the general QA/QC
procedures, which are discussed in chapter 1.

Source-specific recalculations
There have been no source-specific recalculations in
comparison with the previous submission.

Source-specific planned improvements
There are no source-specificimprovements planned.


http://www.greenhousegases.nl

Major changes in the Industrial processes sector compared with the National Inventory Report 2012

Emissions: In 2011, the total greenhouse gas emissions of the sector remained at almost the same level as in
20170.

Because several new sources of detailed information became available, the HFC emissions from
Stationary refrigeration, Mobile air-conditioning and Other use (2F2, 2F3, 2F4 and 2F5) have been
changed for a number of years.

In addition, as a result of corrections in the use of some HFCs in 2F1 (PWC, 2012), HFC emissions have

been recalculated for 2010.
Finally some minor errors in 2C3, 2E3 and 2F8 were detected and corrected for several years.

Key sources: There have been no changes in key sources in this sector.

Methodologies:  There have been no methodological changes in this sector.
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Emissions of greenhouse gases in this sector include all
non-energy-related emissions from industrial activities
(including construction) and all emissions from the use of
the F-gases (HFCs, PFCs and SF), including their use in
other sectors. From this submission onwards the potential
emissions are included in the CRF.
According to the Aarhus Convention, only emissions data
are public. Basically this means that unless a company has
no objection to publication, production and energy data
from individual companies are confidential.
As in the industrial sector, many processes take place in
one or two companies and therefore most data of these
companies are confidential to the public. The Dutch
emission inventory team has access to most of these
confidential data. Some of the confidential information
can be viewed only at the companies’ premises. This
includes the following data:
2B2/2Bs5: - production levels and emission
factors;
2E1: - HFC 23 load in the untreated flow;
removal efficiency Thermal Converter;
2E3: - production levels and emission factors.

Greenhouse gas emissions from fuel combustion in
industrial activities are included in the Energy sector.
Fugitive emissions of greenhouse gases in the Energy
sector (not relating to fuel combustion) are included in
IPCC category 1B (Fugitive emissions). The main categories
(2A-G) in the CRF sector 2 (Industrial processes) are
discussed in the following sections.

The following protocols (on www.nlagency.nl/nie) describe

the methodologies applied for estimating emissions of

CO,,CH,, N,0 and F-gases from industrial processes in The

Netherlands:

« Protocol 13-003: CO,, CH, and N_O from Process
emissions: fossil fuels;

« Protocol13-014: CO,, CH, and N, O from Process
emissions and product use;

« Protocol 13-015: N,O from Nitric acid production (2B2);

« Protocol 13-016: N O from Caprolactam production
(2Bs);

« Protocol 13-017: PFCs from Aluminium production (2C3);

« Protocol 13-018: HFC-23 from HCFC-22 production (2E1);

« Protocol 13-019: HFCs from Handling (2E3);

« Protocol 13-020: HFCs from Stationary refrigeration
(2F1);

« Protocol 13-021: HFCs from Mobile air-conditioning
(2F1);

« Protocol 13-022: HFCs from Other use (2F2-5);

« Protocol 13-024: SF from Other use (2F9);

« Protocol 13-025: SF, and PFCs from Semiconductor
manufacturing (2F7);
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« Protocol 13-026: SF, from Electrical equipment (2F8).

Key sources

The key sources in this sector are presented in Table g.1.
Annex 1 presents all sources identified in the Industrial
processes sector in The Netherlands.

Nitric acid production is a Tier 1 trend key source for N O,
due to the reduction achieved in this category, and
caprolactam production is a level key source for N_O.
Other key sources are CO, emissions from ammonia
production, iron and steel production and the
manufacture of other chemical products.

PFC from aluminium production and HFC-22 manufacture
are Tier 1 trend key sources for F-gases and consumption
of halocarbons and SF is a Tier 1 level and trend key
source for HFC.

Overview of shares and trends in emissions

Figure 4.1 and Table 4.1 show the trends in total
greenhouse gas emissions from the Industrial processes
sector.

In 2011, Industrial processes contributed 5.4 per cent of the
total national greenhouse gas emissions (without LULUCF)
in comparison with 11 per cent in the base year. The sector
is a major source of N O emissions in The Netherlands,
accounting for 12 per cent of total national N O emissions.

Compared with the base year, total CO, equivalent
greenhouse gas emissions of the sector declined by 13.1 Tg
to10.4 Tg CO, eq in 2011 (-56 per cent). CO, emissions from
industrial processes decreased by 18 per cent during the
period 1990-2011. N O emissions decreased by 84 per cent
in the same period. Total emissions of fluorinated gases
(F-gases) were greatly reduced.

In 2011, total greenhouse gas emissions of the sector
remained at the same level asin 2010 (10.4 Tg CO, eqin
2010 and 2011). N O emissions increased by 0.1 Tg, HFC
emissions showed a decrease of 0.13 Tg CO, eq, PFC
emissions decreased by 0.03 Tg CO, eq and SF, emissions
decreased by 0.04 Tg CO,, while CO, emissions remained at
the same level as the previous year.

Category 2B (Chemical industry) contributes most to
emissions from this sector. Compared with the base year,
the total CO, equivalent greenhouse gas emissions of this
category declined by 6.3 Tgto 4.8 Tg CO, eq in 2011

(-57 per cent).



Figure 4.1 Sector 2 'Industrial processes’: trend and emission levels of source categories, 1990 - 2011.
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4.2.1 Source category description

General description of the source categories

This category comprises CO, emissions related to the

production and use of non-metallic minerals in:

« Cement clinker production (2A1): CO, emissions;

« Limestone and dolomite use (2A3): CO, emissions;

+ Soda ash production and use (2A4): CO, emissions;

« Other (the production of glass and other production and
use of minerals) (2A7): CO, emissions.

CO, emissions from 2A2 (Lime production) is IE (included
elsewhere). The production is known to occur only in four
plants of the sugar industry and it is not possible to
separate emissions from lime production from other
emissions. Therefore, those emissions are accounted for
as part of the Food and drink category (2D). Lime
production in the paper industry does not occur in The
Netherlands. CO, emissions from 2As5 (Asphalt roofing)
and 2A6 (Road paving with asphalt) are not estimated (see
also g.2.9).

q.2.2 Key sources
There are no key sources identified in this source category.

4.2.3 Overview of shares and trends in
emissions

Total CO, emissions in category 2A increased from 1.17 Tg in
1990 to 1.30 Tgin 2011 (see Table 4.1). Total CO, emissions
in category 2A remained at virtually the samel evel as the
previous year (1.25 Tg in 2010 and 1.30 Tg in 2011).

2005 2010

4.2.4 Activity data and emission factors

Detailed information on activity data and emission factors
can be found in the monitoring protocols on the website
www.nlagency.nl/nie.

Activity data are based on the following sources:

« Cement clinker production (2A1): The environmental
reports (AER) of the single Dutch company are used.

« Limestone and dolomite use (2A3): Environmental
reports are used for emission data. Activity data on
plaster production for use in desulphurising installations
for power plants are based on the environmental
reports of the coal-fired power plants. To calculate the
CO, emissions from the limestone use in iron and steel
production, the amount of limestone reported in the
annual environmental reports of Tata Steel (Corus) is
used. Data on the consumption of dolomite are based
on statistical information obtained from Statistics
Netherlands (CBS) and can be found on the website
www.cbs.nl.

« Soda ash production and use (2Ag): The environmental
reports for data on the non-energy use of coke are used.
For activity data on soda use, see the following bullet,
Glass production.

« Glass production (2A7): Activity data are based on data
from Statistics Netherlands (CBS) and the trade
organisation.

The following EFs are used to estimate the CO, emissions

from the different source categories:

« Cement clinker production: Because of changes in raw
material composition it is not possible to reliably
estimate CO, process emissions by calculating the
clinker production (as AD) by a default EF. For that
reason the company has chosen to base the calculation
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Table 4.1 Contribution of the main categories and key sources in CRF sector 2 Industrial processes

Sector/category Key Emissions 2010 2011 Absolute  Contribution to total in 2011 (%)
base-year 2011 -2010
Tg Tg Tg by of total of total
CO,eq CO,eq CO, eq sector gas CO,eq
2 Industrial processes o, 7.9 6.5 6.6 0.1 a 3
CH, 0.3 0.3 0.3 0.00 2 0.1
N,O 7.1 1.0 1.1 0.00 12 0.6
HFC 6.0 2.3 2.1 -0.1 100 1.1
PFC 1.9 0.2 0.2 -0.03 100 0.1
SF, 0.3 0.2 0.1 0.00 100 0.1
All 235 104 104 0.04 0.00 5
2A Mineral products Co, 1.2 1.3 1.3 0.04 12 0.8 0.7
2B Chemical INDUSTRY Co, 3.7 3.9 3.4 -0.5 33 2 2
N,O 7.1 1.0 1.1 0.00 11 12 0.6
All 11.1 5.1 4.8 -0.4 a6 2 2
2B1 Emissions from o, L1 3.1 3.2 2.7 -0.5 26 2 1
ammonia production
2B1 Emissions from nitric N,O T 6.3 0.3 0.2 0.00 2 3 0.1
acid production
2B5 Emissions from N,O L 0.8 0.7 0.9 0.00 8 10 0.4
caprolactam production
2B5 Other chemical product  CO, LT2 0.6 0.7 0.7 0.00 7 0.4 0.4
manufacture
2C Metal production o, 2.7 1.0 1.5 0.6 15 1 0.8
PFC 1.9 0.06 0.1 0.02 0.8 a5 0.04
All 4.9 1.1 1.6 0.6 16 0.8
2C1 Iron and steel o, L1,T1 2.3 0.7 1.1 0.4 11 0.7 0.6
production (carbon inputs)
2C3 PFC emissions from PFC T 1.9 0.06 0.1 0.02 1 a5 0.04
aluminium production
2D Other production o, 0.1 0.03  0.02 -0.01 0.2 0.01 0.01
2E Production of halocarbons HFC 5.8 0.5 0.2 -0.3 2 10 0.1
and SF,
2E1 HFC-23 emissions from  HFC T 5.8 0.4 0.2 -0.2 2 8 0.1
HCFC-22 manufacture
2F Consumption of HFC LT 0.2 1.8 1.9 0.15 18 90 1.0
halocarbons and SF,
PFC 0.04 0.2 0.1 -0.05 1 55 0.1
SFy 0.3 0.2 0.1 0.00 1 100 0.1
All 0.6 2.1 2.2 0.1 21 1.1
2G. Other o, 0.2 0.3 0.3 0.00 3 0.2 0.2
N,O 0.00  0.01 0.01 0.00 0.1 0.1 0.01
All 0.3 0.3 0.3 0.00 3 0.2 0.2
Total national emissions Co, 159.2 181.4 167.6 -13.8
CH, 25.7 159 153 -0.7
N,O 20.0 9.2 9.1 -0.1
HFCs 6.0 2.3 2.1 -0.1
PFCs 1.9 0.2 0.2 -0.03
SF, 03 02 01 -0.04
National total GHG emissions All 213.2 209.2 194.4 -14.8

(excl. CO, LULUCF)
* The base year for F-gases (HFC, PFC and SF,) is 1995.
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of CO, emissions on the carbonate content of the
process input. For more information, see section 4.2.5.

« Limestone use: EF = 0.4q0 t/t (IPCC default);

« Dolomite use: EF = 0.477 t/t (IPCC default);

« Soda ash production: EF = 0.415 t/t (IPCC default);

« Glass production: Plant-specific EFs have been used for
the years 1990 (0.13t CO /t glass), 1995 (0.15 t CO_/t
glass) and 1997 (0.18 t CO /t glass). For other years in the
time series, there were not enough data available to
calculate plant-specific EFs. For the missing years
1991-1994 and 1996, EFs have been estimated by
interpolation. Because no further measurement data are
available, the EF for 1998-2011 is kept at the same level
as the EF of 1997 (0.18 t CO_/t glass).

4.2.5 Methodological issues

For all the source categories, country-specific
methodologies are used to estimate emissions of CO, in
compliance with the IPCC Good Practice Guidance (IPCC,
2001). More detailed descriptions of the methods used and
EFs are found in Protocols 13-003 and 13-014 on www.
nlagency.nl/nie, as indicated in section g.1.

« 2A1(Cement clinker production): The CO, process
emissions from this source category are from 2002
based on (measured) data reported by the single
company in The Netherlands that produces cement
clinkers. The methodology for carbon measurements
and for calculating emissions can be described as
follows:

The first carbonate input in the kiln is the raw material.
The CO, emission is calculated on a monthly basis by
multiplying the amount of raw material by a derived
process EF. From every batch in a month a sample is
taken just before the raw material is fed into the kiln.
The process EFs and composition data for batches of
raw material are determined in a laboratory. The EF is
determined by measuring the weight loss of the sample
(excluding the amount of organic carbon). The monthly
EF is set as the average of all sample EFs determined
that month. The second carbonate input in the kiln is
sewage sludge. The CO, emission from this source is
also calculated monthly by multiplying the amount of
sewage sludge by the monthly derived process EF.
Besides the CO, emissions resulting from calcination of
the carbonate inputin the kiln, the company considers
the CO, emission from burning off the small amount of
organic carbon in the raw material as a process
emission.

« Asaresult, the total yearly process emissions of the
company are the sum of all monthly emissions of the
following sources:

A CO, from the calcination of the carbonate input of the
raw material ( marl);

B CO, from the calcination of the carbonate input of
sewage sludge;

C CO, from the burning of organic carbon in the raw
material.

This methodology is also included in a monitoring
protocol applied for emissions trading. This protocol is
approved by the Dutch Emissions authority (NEa), the
government organisation responsible for emissions
trading (ETS) in The Netherlands. This organisation is also
responsible for the verification of the reported data of this
company. The verified CO, emissions are also reported in
the AER.

Before 2002, only total CO, emissions from the annual
environmental report are available. Because no detailed
information is available for that period, it is not possible to
split the total CO, emissions. Therefore, for that period,
the CO, process emissions have been calculated by
multiplying the average IEF of 2002 and 2003 by the clinker
production. CO, process emissions from the
environmental report related to clinker production figures
give the implied CO, emission factor for clinker production.
Table 4.2 shows the trend in the implied CO, emission
factor (IEF) for clinker production during the period
2002-2011 (IPCC Default = 0.51 t/t clinker).

« 2A3(Limestone and dolomite use): CO, emissions from
this source category are based on consumption figures
for limestone use for flue gas desulphurisation (FGD)
with coal-fired power plants and in iron and steel
production and for apparent dolomite consumption
(mostly used for road construction).

From 2000 onwards, data reported in the annual
environmental reports of Tata Steel (Corus) are used to
calculate the CO, emissions from limestone use. For the
period 1990-2000 the CO, emissions were calculated by
multiplying the average IEF (107.9 kg CO, per ton of
crude steel produced) over the 2000-2003 period by the
crude steel production. CO, from limestone use =
limestone use * f(limestone) * EF where fis the
fractional purity.

No activity data are available to estimate other sources
of limestone and dolomite use.

limestone ”

Table 4.2 Implied emission factor for CO, from clinker production (Units: t/t clinker) (2A1).

Co, 0.54 0.54 0.54 0.52

0.51

0.48 0.48 0.52 0.50 0.52
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« 2Aq (Soda ash production and use): Only one company
in The Netherlands is producing soda ash using the
Solvay process. CO, emissions are calculated on the
basis of the non-energy use of coke, assuming the
100 per cent oxidation of carbon.

« 2A7 (Other): CO, emissions from this source category
refer principally to glass production. Emissions are
estimated on the basis of gross glass production data
and country-specific EFs.

4.2.6 Uncertainties and time series consistency

Uncertainties

The Tier 1 uncertainty analysis in Annex 7 shown in Tables
A7.1and A7.2 provides estimates of uncertainties by IPCC
source category.

Uncertainty estimates used in the Tier 1 analysis are based
on the judgement of experts, since no detailed
information is available for assessing the uncertainties of
the emissions reported by the facilities (Cement clinker
production, Limestone and dolomite use, and Soda ash
production). The uncertainty in CO, emissions from
cement clinker production is estimated to be
approximately 10 per cent in annual emissions; for
Limestone and dolomite use and Other sources the
uncertainty is estimated to be 25 per cent, based on the
relatively high uncertainty in the activity data.

Activity data for Soda ash use, Glass production and
Limestone and dolomite use are assumed to be relatively
uncertain (25 per cent). The uncertainties of the IPCC
default EFs used for some processes are not assessed.
However, as these are minor sources of CO,, this was not
given any further consideration.

Time series consistency

Consistent methodologies have been applied for all source
categories. The time series involves a certain amount of
extrapolation with respect to the activity data for Soda ash
use, thereby introducing further uncertainties in the first
part of the time series of this source.

4.2.7 Source-specific QA/QC and verification

The source categories are covered by the general QA/QC
procedure discussed in chapter 1.

4.2.8 Source-specific recalculations

« No recalculations have been made.
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4.2.9 Source-specific planned improvements

In the last submission, The Netherlands had plans to set
up a CO, calculation for Asphalt roofing and Asphalt for
road paving in the coming years.

Direct greenhouse gas emissions, e.g. CO, or CH,
associated with the production and use of asphalt are
negligible since the majority of the light hydrocarbon
compounds were extracted during the refining process to
produce commercial fuels (IPCC, 2006).

This improvement is not implemented.

4.3.1 Source category description

The national inventory of The Netherlands includes
emissions of greenhouse gases related to four source
categories belonging to 2B (Chemical industry):

+ 2B1 (Ammonia production): CO, emissions: in The
Netherlands, natural gas is used as feedstock for
ammonia production. CO, is a by-product of the
chemical separation of hydrogen from natural gas.
During the process of ammonia (N H) production,
hydrogen and nitrogen are combined to react together
to manufacture ammonia.

« 2B2 (Nitric acid production): N O emissions: The
production of nitric acid (H NO,) generates nitrous oxide
(N,O) as a by-product of the high-temperature catalytic
oxidation of ammonia. Until 2010, three companies,
each with two HNO, production plants, were responsible
for the N,O emissions from nitric acid production in The
Netherlands. Two plants of one company were closed in
2010 and one of these has been moved to one of the
other companies. So, at this moment (2012) two
companies, one with three and one with two HNO,
production plants, are responsible for the N.O emissions
from nitric acid production in The Netherlands.

« 2Bg (Carbide production): CH, emissions: Petrol cokes
are used during the production of silicon carbide; the
volatile compounds in the petrol cokes form CH,.

« 2Bs5 (Other chemical product manufacture): CO, and N,O
emissions from:

- Industrial gas production: Hydrogen and carbon
monoxide are produced mainly from natural gas used
as chemical feedstock but they can also be produced
from petroleum coke and coke, during which
processes CO, is produced.

- Carbon electrode production: Carbon electrodes are
produced from petroleum coke and coke used as
feedstock, during which processes CO, is produced.

- Activated carbon production: Norit is one of world’s
largest manufacturers of activated carbon, for which
peat is used as a carbon source, and CO, is a



Figure 4.2 2B Chemical industry: trend and emission levels of source categories, 1990-2011.
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by-product.

- Caprolactam production: N,O emissions result from
the production of caprolactam.

- Ethylene oxide production: CO, emissions result from
the production of ethylene oxide.

Adapic acid (2B3) and calcium carbide (included in 2Bg) are
not produced in The Netherlands. CO, emissions resulting
from the use of fossil fuels as feedstocks for the
production of silicon carbide, carbon black, ethylene and
methanol are included in the Energy sector (1A2¢; see
section 3.2.7 for details).

4.3.2 Key sources

Ammonia production and Other chemical product
manufacture are identified as key sources of CO,
emissions, while Caprolactam production is identified as a
key source of N O emissions. Since 2008, Nitric acid
production has not been a Tier 2 level key source of N.O
emissions; due to emissions reductions in 2007 and 2008,
it has been devalued to a trend key source (see Table g.1).

4.3.3 Overview of shares and trends in
emissions

Figure 4.2 shows the trend in CO, equivalent emissions
from 2B (Chemical industry) in the period 1990—2011. Table
q.1 gives an overview of shares in emissions of the main
categories.

Emissions from this category contributed 5 per cent of the
total national greenhouse gas emissions (without LULUCF)
in the base year and 2 per cent in 2011. Caprolactam
production and Nitric acid production are the most

important sources of N.O emissions from industrial
processes in The Netherlands.

The contribution of N_O emissions from 2B (Chemical
industry’) was 2.4 per cent of the total national greenhouse
gas emission inventory in the base year and 0.6 per centin
2011.

From 1990 to 2008, total greenhouse gas emissions in 2B
(Chemical industry) decreased by 54 per cent or 6.0 Tg CO,
eq, mainly due to the reduction of N,O emissions from the
production of nitric acid. During the period 2009-2011,
total greenhouse gas emissions in 2B remained at almost
the same level as in 2008.

Table 4.3 shows that N O emissions from the chemical
industry remained fairly stable between 1990 and 2000
(when there was no policy aimed at controlling these
emissions).

Nitric acid production [2B2]

Until 2002, N O emissions from nitric acid production were
based on IPCC default EFs. N,O emission measurements
made in 1998 and 1999 have resulted in a new EF of 7.q kg
N,O/ton nitric acid for total nitric acid production.
Plant-specific EFs for the period 1990-1998 are not
available. Because no measurements were taken and the
operational conditions did not change during the period
1990-1998, the EFs obtained from the 1998/1999
measurements have been used to recalculate the
emissions for the period 1990-1998. Technical measures
(optimising the platinum-based catalytic converter alloys)
implemented at one of the nitric acid plants in 2001
resulted in an emission reduction of 9 per cent compared
with 2000. The decreased emission level in 2002
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Table 4.3 Trend in N,O emissions from Chemical industry
processes (2B) (Units: Gg CO, eq).

1990 6,330 766 7,096
1991 6,417 681 7,098
1992 6,479 672 7,151
1993 7,037 619 7,656
1994 6,665 812 7,477
1995 6,278 805 7,083
1996 6,262 822 7,084
1997 6,262 759 7,021
1998 6,231 802 7,033
1999 5,962 716 6,678
2000 5,898 936 6,834
2001 5,341 863 6,204
2002 5,032 897 5,929
2003 5,060 954 6,014
2004 5,617 923 6,540
2005 5,659 705 6,364
2006 5,597 662 6,259
2007 4,305 497 4,802
2008 558 481 1,039
2009 493 603 1,096
2010 301 681 982
2011 243 870 1,113

compared with 2001 is related to the decreased production
level of nitric acid in that year. In 2003, emissions and
production did not change, whereas in 2004 the increased
emission level is once again related to the marked increase
in production. In 2005 and 2006, the N O emissions of the
nitric acid plants remained almost at the same level as in
2004.

Technical measures implemented at all nitric acid plants in
the third quarter of 2007 resulted in an emission reduction
of 23 per cent compared with 2006. In 2008, the full effect
—areduction of go per cent compared with 2006 - of the
measures is reflected in the low emissions. The reduction
in 2009 is mainly caused by the economic crisis. Because
of the closure of one of the plants and the improved
catalytic effect in another, emissions decreased in 2010.
The reduction in 2011 is caused by the improved catalytic
effect in two of the plants.

Table 4.4 gives an overview with detailed information per
plant that explains the significant reduction in N O
emissions from nitric acid production in 2007 and 2008.

From 2008 onwards, the N O emissions of HNO,
production in The Netherlands were included in the
European emission trading scheme (EU-ETS). For this
purpose the companies developed monitoring plans that
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were approved by the Dutch Emissions authority (NEa),
the government organisation responsible for EU-ETS in
The Netherlands. In 2012, the companies again sent their
verified emissions reports (2011 emissions) to the NEa.

The reported and verified (by an independent verifier)
emissions (2011) sent by the companies to the NEa were
checked against those reported in the CRF tables (2011). No
differences were found between the emission figures in
the CRF and the verified emissions in the emission reports
under EU-ETS.

Caprolactam production [2B5]

After 2002, more accurate measurements were performed
to estimate N O emissions from Caprolactam production
(2Bs5). From the 2003 and 2004 measurements and the
production indices (real production data are confidential
business information) of 2003 and 2004 an average IEF has
been derived. For the period 1990-2002, calculations are
based on the production indices for the 1990—-2002 period
and the average IEF.

The emissions fluctuations during the period 2003-2010
are mainly caused by the uncertainty of the measurements
within the plant. During that period, annual emissions
were based on only a few emission measurements per
point per year. In 2011 the emissions increased because
they are now based on long-term measurements instead
of a few emission measurements per point in the previous
period. Based on the 2011 measurements and the
production indices, the next submission will include an
investigation as to whether it is possible to improve the
whole emission time series.

CH, emissions [2B4/2B5]

CH, emissions in these categories (2Bq and 2Bs5) are
non-key sources and did not change much over time (level
approximately 300 Gg CO, eq for all years).

4.3.q Activity data and (implied) emission
factors

Detailed information on activity data and emission factors
can be found in the monitoring protocols 13-003, 13-014,
13-015 and 13-016 on the website www.nlagency.nl/nie.
Activity data are based on the following sources:

« Ammonia production: Activity data on the use of natural
gas are obtained from Statistics Netherlands (CBS).

« Nitric acid production: Activity data are confidential.
Emissions are reported by the companies.

« Carbide production: Silicon carbide production figures
are derived from the Environmental Report (MJV) of the
relevant company.

« Other: Activity data on caprolactam production are
confidential. Only emissions are reported by the
companies. This year a production index series for the




Table 4.4 Overview with detailed information per nitric acid plant.

Type of production Mono pressure  Dual pressure Mono pressure Dual pressure  Dual pressure Dual pressure
technology (3.5 bar) (4/10 bar) (3.5 bar) (4/10 bar) (4-6/10-12 bar)  (4-6/10-12 bar)
Abatement Catalyst, which EnviNO, " Idem 1 Idem 2 Catalyst (pellets) Idem 5
technology breaks down process variant 1 technology
implemented N,O, in existing  system from which breaks

NH, reactors, UHDE down N,O in the

just below the (tertiary first stage of

platinum catalyst technique nitric acid

system production when

ammonia is
burned

Time of installation Oct. 2007 Dec. 2007 Oct. 2007 Dec. 2007 Nov. 2007 May. 2007
N,O Emission
in tons
2006: 1,269 1,273 770 4,015 4,527 5,888
2007: 1,190 1,026 631 3,275 4,448 3,311
2008: 415 0.05 143 2.26 318 921
2009: 387 3.4 107 a0 310 741
2010: 0 1.4 139 aq 352 436
2011 0 12.3 67 a0 250 415
Abatement efficiency  80.40 % 99.94 % 69.68 % 99.997 % 92.84 % 84.80 %

2007 - 2008 %

U As well as in two Dutch plants, EnviNOx process variant 1 systems are in operation - with similar, very high N,O abatement rates
(99% and above) - in other nitric acid plants (for example, in Austria).

2 Abatement efficiency relates to IEFs. Because the IEFs are confidential, they are not included in this table.

period 1990-2011 was received from the company. For 4.3.5 Methodological issues
ethylene oxide production only capacity data are
available; therefore, a default capacity utilisation rate of
86 per cent is used to estimate CO, emissions (based on
Neelis et al., 2005). Activity data for estimating CO,
emissions are based on data for feedstock use of fuels

provided by Statistics Netherlands (CBS).

For all the source categories of the chemical industry, the
methodologies used to estimate greenhouse gas
emissions are in compliance with the IPCC Good Practice
Guidance (IPCC, 2001). Country-specific methodologies are
used for the CO, process emissions from the chemical
industry. More detailed descriptions of the methods used
The EFs used to estimate greenhouse gas emissions from and EFs can be found in the protocols 12-002, 13-014,
the different source categories originate from: 13-015 and 13-016 described on the website www.nlagency.
. ,;-\mmonia production: a country-specific CO, emission nl/nie, as indicated in section g.1. The main characteristics
actor; are:

« Nitric acid production: plant-specific N,O emission « 2B1 (Ammonia production): A method equivalent to

factors (which are confidential);

Silicon carbide production: The IPCC default EF is used
for CH,.

Other: Plant-specific N O emission factors are used for
Caprolactam production (confidential). A default EF of
0.45 tons of CO, per ton of ethylene oxide production is
used. Country-specific CO, emission factors are used to
estimate the CO, emissions of the other source
categories because no IPCC methodologies exist for
these processes. For activated carbon an EF of 1 t/t Norit
is used, derived from the carbon losses from peat uses.

IPCC Tier1b is used to calculate the CO, emissions from
Ammonia production in The Netherlands. The
calculation is based on the following formula:

CO, Emission(kg) = [ Consumption of Natural gas (GJ) *
Emission factor (kg/GJ)] -/- CO, storage

Data on the use of natural gas are obtained from
Statistics Netherlands (CBS). Because there are only two
ammonia producers in The Netherlands, the
consumption of natural gas is confidential information
to the public.
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One of the ammonia/urea producers in The Netherlands
also operates a melamine plant, where a part of the
produced urea is used as input. For that reason the C
stored in the melamine is subtracted from the CO2
emissions from the ammonia production. Until last year,
an average storage factor — 17 per cent of the total CO2
emissions from the ammonia production — was used.
Since then, the Dutch inventory team has access to the
data relating to the produced urea which is used as
input in the melamine plant.This information is now
used in the calculation .

« 2B2 (Nitric acid production): An IPCC Tier 2 method is
used to estimate N20 emissions. The EFs are based on
plant-specific measured data, which are confidential.
The emissions are based on data reported by the nitric
acid manufacturing industry and are included in the
emissions reports under EU-ETS and the national
Pollutant Release and Transfer Register (PRTR).

« 2Bs5 Other chemical products: N O emissions from 2B5
(Other chemical industry), which mainly originate from
caprolactam production, are also based on emissions
data reported by the manufacturing industry (based on
measurements). EFs and activity data are confidential.
The aggregated CO, emissions included in this source
category are identified as a key source and based on
country-specific methods and EFs. These refer to the
production of:

- Industrial gases: CO, emissions are estimated on the
basis of the use of fuels (mainly natural gas) as
chemical feedstock. An oxidation fraction of
20 per cent is assumed, based on reported data in
environmental reports from the relevant facilities.

- Carbon electrodes: CO, emissions are estimated on
the basis of fuel use (mainly petroleum coke and
coke). A small oxidation fraction (5 per cent) is
assumed, based on reported data in the
environmental reports.

- Activated carbon: CO, emissions are estimated on the
basis of the production data for Norit and by applying
an EF of 1t/t Norit. The EF is derived from the carbon
losses from peat uses reported in the environmental
reports. As peat consumption is not included in the
national energy statistics, the production data since
1990 have been estimated on the basis of an
extrapolation of the production level of 33 Tg reported
in 2002. This is considered to be justified because this
source contributes relatively little to the national
inventory of greenhouse gases.

- Ethylene oxide: CO, emissions are estimated on the
basis of capacity data by using a default capacity
utilisation rate of 86 per cent and applying an EF of
0.45 t/t ethylene oxide.

For the minor sources of CH4 emissions included in this
source category, IPCC Tier 1 methodologies and IPCC
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default EFs are used.
4.3.6 Uncertainties and time series consistency

Uncertainties

The Tier 1 uncertainty analysis in Annex 7 shown in Tables
A7.1and A7.2 provides estimates of uncertainties
according to IPCC source categories.

No accurate information is available for assessing the
uncertainties of the emissions reported by the facilities
that belong to 2B1 (Ammonia production), 2B4 (Carbide
production) and 2Bs5 (Other activities). Activity data are
assumed to be relatively certain. The uncertainties in CO,
emissions from Ammonia production and Other chemical
products are estimated to be approximately 2 per cent and
70 per cent, respectively. The uncertainty in the annual
emissions of N_O from Caprolactam production is
estimated to be approximately 30 per cent.

Since the N O emissions of HNO, production in The
Netherlands is included in the European emission trading
scheme (EU-ETS), all companies have continuous
measuring of their N O emissions. This has resulted in a
lower annual emission uncertainty of approximately

8 per cent.

Time series consistency

Consistent methodologies are used throughout the time
series for the sources in this category.

4.3.7 Source-specific QA/QC and verification
The source categories are covered by the general QA/QC
procedures, as discussed in chapter 1. The N O emissions
of HNO, production are also verified by EU-ETS.

4.3.8 Source-specific recalculations

No recalculations have been made.

4.3.9 Source-specific planned improvements
Efforts will be made to recalculate the total time series for
the N O emissions from caprolactam production based on

the 2011 plant-specific long-term measurements and the
production indices.



4.4.1 Source category description

The national inventory of The Netherlands includes
emissions of greenhouse gases related to three source
categories belonging to 2C (Metal production):

« 2Q1 (Iron and steel production): CO, emissions: The
Netherlands has one integrated iron and steel plant
(Tata Steel, previously Corus, cq Hoogovens). During the
production of iron and steel, coke and coal are used as
reducing agents in the blast and oxygen furnaces,
resulting in the by-products blast furnace gas and
oxygen furnace gas. A small percentage of these gases is
emitted (lost) and the rest is subsequently used as fuel
for energy purposes. Only the carbon losses are
reported in category 2C1. In addition, CO, is produced
during the conversion of pigiron to steel. These
emissions are also reported in this category.

The process emission from anode use during steel
production in the electric arc furnace (EAF) is also
included in this category.

« As mentioned in 3.2.7 (1A2a), the emission calculation of
this sector is based on a mass balance, which will not be
included in the National Inventory Report (due to
confidentiality), but can be made available for the
UNFCCCreview.

« 2C3 Aluminium production: CO, and PFC emissions: In
The Netherlands aluminium is produced by two primary
aluminium smelters Zalco, previously Pechiney (partly
closed by the end of 20m1), and Aldel. CO, is produced by
the reaction of the carbon anodes with alumina and by
the reaction of the anode with other sources of oxygen
(especially air). The PFCs (and CF,) from the aluminium
industry are formed during the phenomenon known as
the ‘anode effect’ (AE), which occurs when the
concentration of aluminium oxide in the reduction cell
electrolyte drops below a certain level.

There are some small Ferroalloy production (2C2)
companies in The Netherlands. They do not have GHG
process emissions. The combustion emissions are included
in 1A2. Magnesium and aluminium foundries (2Cqg), both of
which use SF as a cover gas, do not occur in The
Netherlands. No other sources of metal production (2Cs)
are identified in the inventory.

4.4.2 Key sources
Iron and steel production (carbon inputs) is identified as a

key source for CO, emissions, Aluminium production as a
trend key source for PFC emissions (see Table g.1).

4.4.3 Overview of shares and trends in
emissions

Table g.1 gives an overview of shares in emissions of the
main categories.

Total CO, emissions from 2C1 (Iron and steel production)
decreased by 1.2 Tg during the period 1990-2011. In 2011,
CO, emissions increased by 0.4 Tg compared with 2010 due
to a higher production level in 2011.

PFC emissions from primary aluminium industry (2C3)
decreased by 1.8 Tg CO, eq between 1995 and 2004. From
2004 onwards the level of the PFC emissions mainly
depends on the number of anode effects.

Table g.5 shows the trend in CF, and CF, emissions for
aluminium production during the period 1990-2011. The
largest company produces approximately two-thirds of
the total national production. The emissions decreased by
96 per cent between 1995 and 2011. In 1998, the smaller
company switched from side feed to point feed; this
switch was followed by the larger company in 2002/2003,
thereby explaining the decreased emissions from this year
onwards. The higher level of emissions in 2002 was caused
by specific process-related problems during the switching
process by the larger producer.

4.4.4 Activity data and (implied) emission
factors

Detailed information on activity data and emission factors
can be found in the monitoring protocols 13-002, 13-014
and 13-017 on the website www.nlagency.nl/nie.

Activity data are based on the following sources:

« Iron and steel production: Data on coke production and
coal input, limestone use and the carbon balance are
reported by the relevant company (by means of an
environmental report).

o Aluminium production: Activity and emissions data are
based on data reported in the environmental reports of
both companies.

Emission factors used in the inventory to estimate

greenhouse gas emissions are based on:

« EF (blast furnace gas) = 0.21485 tons CO, per GJ (plant
specific);

« Anode use in the electric arc furnace (EAF): EF= 5 kg CO /
ton steel produced);

o Aluminium production: EF (consumption of anodes) =
1.45 tons CO, per ton aluminium (plant specific; IPCC
default = 1.5 t/t aluminium).

The EF for PFCs is plant-specific and confidential.
Emissions of PFCs are obtained from the environmental

reports of both companies.
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Table 4.5 Emissions for CF, and C,F, from aluminium
production (2C3) (Units: Gg CO, eq)

1990 1,803 444 2,246
1991 1,789 435 2,224
1992 1,626 393 2,019
1993 1,650 391 2,041
1994 1,583 375 1,958
1995 1,535 365 1,901
1996 1,711 393 2,104
1997 1,828 414 2,243
1998 1,345 370 1,715
1999 998 326 1,323
2000 1,045 342 1,387
2001 999 327 1,326
2002 1,534 532 2,066
2003 342 97 439
2004 88 18 106
2005 73 15 87
2006 50 9 59
2007 81 16 97
2008 59 12 72
2009 36 7 43
2010 50 8 58
2011 70 12 82

4.4.5 Methodological issues

The methodologies used to estimate the greenhouse gas
emissions for all source categories of Metal production are
in compliance with the IPCC Good Practice Guidance (IPCC,
2001). More detailed descriptions of the methods used and
EFs are found in protocols 13-003, 13-014 and 13-017 on the
website www.nlagency.nl/nie as indicated in section 4.1.

Iron and steel production [2C1]

CO, emissions are estimated using a Tier 2 IPCC method

and country-specific value for the carbon content of the

fuels. Carbon losses are calculated from coke and coal
input used as reducing agents in the blast and oxygen
furnaces, including other carbon sources such as the
carbon contents in the iron ore (corrected for the fraction
that ultimately remains in the steel produced):

« CO from coke/coal inputs = amount of coke * EF_ +
amount of coal * EF__ — (blast furnace gas + oxygen
oven gas produced) * EFBFgas (1a);

« CO, from ore/steel = (C-mass in ore, scrap and raw iron
purchased — C-mass in raw steel)* gq/12 (1¢);

« The same EFs for blast furnace gas and oxygen furnace
gas are used (see Annex 2).

As mentioned above, only the carbon losses are reported
in category 2C1. The carbon contained in the blast furnace
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gas and oxygen furnace gas produced as by-products and
subsequently used as fuel for energy purposes is
subtracted from the carbon balance and included in the
Energy sector (1A1a and 1A2a).

From 2000 onwards data reported in the annual
environmental reports of Tata Steel (Corus) were used to
calculate the CO, emissions from the conversion of pigiron
to steel. For the period 1990-2000 the CO, emissions have
been calculated by multiplying the average IEF (8.3 kg CO,
per ton of crude steel produced) over the 2000-2003
period by the crude steel production.

Aluminium production [2C3]

ATier1a IPCC method (IPCC, 2001) is used to estimate CO,
emissions from the anodes used in the primary production
of aluminium, with aluminium production being as activity
data. In order to calculate the IPCC default EF, the
stoichiometric ratio of carbon needed to reduce the
aluminium ore to pure aluminium is based on the reaction:
AIZO3 +3/2C—2Al+3/2 CO,.

This factor is corrected to include additional CO, produced
by the reaction of the carbon anode with oxygen in the air.
A country-specific EF of 0.00145 tons CO, per ton of
aluminium is used to estimate CO, emissions and it has
been verified that this value is within the range of the IPCC
factor of 0.0015 and the factor of 0.00143 calculated by the
World Business Council for Sustainable Development
(WBCSD) (WBCSD/WRI, 2004). PFC emissions from
primary aluminium production reported by these two
facilities are based on the IPCC Tier 2 method for the
complete period 1990-2011. Emission factors are plant-
specificand are based on measured data.

4.4.6 Uncertainties and time series consistency

Uncertainties

The Tier 1 uncertainty analysis in Annex 7 shown in

Tables A7.1 and A7.2 provides estimates of uncertainties by
IPCCsource category. The uncertainty in annual CO,
emissions is estimated to be approximately 6 per cent and
5 per cent for Iron and steel production and Aluminium
production, respectively, whereas the uncertainty in PFC
emissions from Aluminium production is estimated to be
20 per cent. The uncertainty in the activity data is
estimated at 2 per cent for Aluminium production and

3 per cent for Iron and steel production. The uncertainty in
the EFs for CO, (from all sources in this category) is
estimated at 5 per cent and for PFC from Aluminium
production at 20 per cent.

Time series consistency
The time series are based on consistent methodologies for
the sources in this category.



4.4.7 Source-specific QA/QC and verification

The source categories are covered by the general QA/QC
procedures discussed in chapter 1.

4.4.8 Source-specific recalculations

As a result of internal QA/QC procedures, minor errors in
the PFC emissions from 2C3 (Aluminium production) were
detected and corrected for the period 1999—2007 and for
2009.

4.4.9 Source-specific planned improvements

There are no source-specificimprovements planned for
this category.

4.5.1 Source category description

This category comprises CO, emissions related to food and
drink production in The Netherlands. CO, emissions in this
source category are related to the non-energy use of fuels.
Carbon is oxidised during these processes, resulting in CO,
emissions.

4.5.2 Key sources

Because this is a very small emission source, the key
source analysis of this category (2D) is combined with the
emissions in category 2G (Other industrial emissions).

4.5.3 Overview of shares and trends in
emissions

Emissions vary at around o0.05 Tg and are rounded to
either 0.1 or 0.0 Tg (see Table g.1).

4.5.4 Activity data and emission factors

Detailed information on the activity data and emission
factors can be found in monitoring protocol 13-003 on the
website www.nlagency.nl/nie. The activity data used to
estimate CO, emissions from this source are based on
national energy statistics from Statistics Netherlands (CBS)
on coke consumption. Emission factors are derived from
the national default carbon content of coke (Corus/Tata
Steel, AER 2000-2010).

4.5.5 Methodological issues

The methodology used to estimate the greenhouse gas
emissions complies with the IPCC Good Practice Guidance

(IPCC, 2001). More detailed descriptions of the method
used and the EFs can be found in protocol 13-003 on the
website www.nlagency.nl/nie, as indicated in section 4.1.
CO, emissions are calculated on the basis of the non-
energy use of fuels by the food and drink industry as
recorded in the national energy statistics, multiplied by an
EF. The EF is based on the national default carbon content
of the fuels (see Annex 2), on the assumption that the
carbon is fully oxidised to CO,.

4.5.6 Uncertainties and time series consistency

Uncertainties

The Tier 1 uncertainty analysis in Annex 7 shown in
Tables A7.1 and A7.2 provides estimates of the
uncertainties by IPCC source category. The uncertainty in
the emissions of this category is estimated to be

5 per cent. Since this is a very small emission source, the
uncertainties in this category are not analysed in more
detail. Therefore, in the uncertainty analysis and the key
source analysis the emissions in this category (2D) are
combined with the emissions in category 2G (Other
industrial emissions).

Time series consistency
The time series is based on consistent methodologies and
activity data for this source.

4.5.7 Source-specific QA/QC and verification

The source categories are covered by the general QA/QC
procedures, which are discussed in chapter 1.

4.5.8 Source-specific recalculations
No recalculations have been made.
4.5.9 Source-specific planned improvements

There are no source-specificimprovements planned.

4.6.1 Source category description

The national inventory of The Netherlands includes
emissions of greenhouse gases related to the following
source categories in this category:

« 2E1 (Production of HCFC-22): HFC-23 emissions:
Chlorodifluormethane (HCFC-22) is produced at one
plantin The Netherlands. Tri-fluormethane (HFC-23) is
generated as a by-product during the production of
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chlorodifluormethane and emitted through the plant
condenser vent.

« 2E3 (Handling activities): emissions of HFCs: There is one
company in The Netherlands that repackages HFCs from
large units (e.g. containers) into smaller units (e.g.
cylinders) and trades in HFCs. Beside this company there
are a lot of companies in The Netherlands that import
small units with HFCs and sell them in the trading areas.

4.6.2 Key sources

Production of HCFC-22 (HFC-23 emissions) is a trend key
source; see Table g.1.

4.6.3 Overview of shares and trends in
emissions

Table g.1 gives an overview of shares in emissions of the
main categories.

Total HFC emissions in category 2E were 5.8 Tg in 1995 and
0.2 Tg CO, eq in 20m, with HFC-23 emissions from HCFC-22
production (2E1) being the major source of HFC emissions.
HFC emissions from Handling activities (2E3) contributed
18 per cent of the total HFC emissions from this category in
2011.

Table 4.6 shows the trend in HFC emissions from the
categories HCFC-22 production and HFCs from handling
activities for the period 1990-2011. The emissions of
HFC-23 increased about by 35 per cent in the period
1995-1998, due to the increased production of HCFC-22.
However, in the period 1998-2000, emissions of HFC-23
decreased by 69 per cent following the installation of a
thermal converter (TC) at the plant.

The removal efficiency of the TC [kg HFC-23 processed in
TC/kg HFC-23 in untreated flow/year] is the primary factor,
and the production level the secondary factor explaining
the variation in emission levels during the 2000-2008
period.

Due to the economic crisis, the production level of
HCFC-22 was much lower in the last quarter of 2008 and in
2009, resulting in lower HFC-23 emissions in both 2008
and 2009. Mainly caused by the economic recovery, the
production level of HCFC-22 was much higher in 2010,
resulting in higher HFC-23 emissions in 2010, compared
with 2009. Mainly because the removal efficiency of the TC
was much higher than in 2010, the emissions of HFC-23
declined by 57 per cent in 2011.

The significant emissions fluctuations in category 2E3
during the period 1992-2011 can be explained by the large
variety in handling activities, which depended on the
demand of the costumers.
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Table 4.6 Trends in HFC-23 by-product emissions from the
Production of HCFC-22 and HFC emissions from Handling
activities (2E) (Units: Gg CO, eq)

1990 4,432 NO 4,432
1991 3,452 NO 3,452
1992 4,423 25 4,447
1993 4,947 51 4,998
1994 6,278 129 6,407
1995 5,759 12 5,771
1996 6,887 224 7,110
1997 6,709 707 7,416
1998 7,791 519 8,310
1999 3,440 384 3,825
2000 2,421 418 2,838
2001 450 192 641
2002 685 98 783
2003 415 72 487
2004 354 83 437
2005 196 39 235
2006 281 37 318
2007 243 25 267
2008 212 18 230
2009 154 109 263
2010 391 90 480
2011 166 38 205

4.6.q Activity data and (implied) emission
factors

The activity data used to estimate emissions of F-gases
from this category are based on confidential information
provided by the manufacturers:
« Production of HCFC-22:

- Production figures on HCFC-22 are confidential.

- Amount of HFC-23 in untreated flow/year is

confidential.
» Handling activities (HFCs): Activity data used to estimate
HFC emissions are confidential.

(Implied) emission factors used to estimate emissions of

F-gases from this category are based on the following:

« Production of HCFC-22: The removal efficiency of the TC
[kg HFC-23 processed in TC/kg HFC-23 in untreated flow/
year] is confidential.

« Handling activities (HFCs): The EFs used are plant-
specific and confidential, and they are based on 1999
measurement data. More detailed information on the
activity data and EFs can be found in the monitoring
protocols 13-018 and 13-019 on the website www.

nlagency.nl/nie.



4.6.5 Methodological issues

The methodologies used to estimate the greenhouse gas
emissions from this category are in compliance with the
IPCC Good Practice Guidance (IPCC, 2001). More detailed
descriptions of the method used and EFs can be found in
the protocols 13-018 and 13-019 on the website www.
nlagency.nl/nie, as indicated in section g.1:

« Production of HCFC-22 (2E1): This source category is
identified as a trend key source for HFC-23 emissions. In
order to comply with the IPCC Good Practice Guidance
(IPCC, 2001), an IPCC Tier 2 method is used to estimate
the emissions from this source category. HFC-23
emissions are calculated using both measured data
obtained on the mass flow of HFC-23 produced in the
process and the amount of HFC-23 processed in the TC.

« Handling activities (HFCs) (2E3): Tier 1 country-specific
methodologies are used to estimate the handling
emissions of HFCs. The estimations are based on
emissions data reported by the manufacturing and sales
companies.

4.6.6 Uncertainties and time series consistency

Uncertainties

The Tier 1 uncertainty analysis in Annex 7 shown in

Tables A7.1 and A7.2 provides estimates of uncertainties by
IPCC source category.

The uncertainty in HFC-23 emissions from HCFC-22
production is estimated to be about 15 per cent. For HFC
emissions from Handling activities the uncertainty is
estimated to be about 20 per cent. The uncertainty in the
activity data and the EF for Handling activities is estimated
at1o per cent and 20 per cent, respectively. These figures
are all based on the judgements of experts.

Time series consistency
The time series is based on consistent methodologies and
activity data for this source.

4.6.7 Source-specific QA/QC and verification

The source categories are covered by the general QA/QC
procedures discussed in chapter 1.

4.6.8 Source-specific recalculations

As a result of internal QA/QC procedures, minor errors in
the unspecified HFC emissions from 2E3, Handling
activities, were detected and corrected for 2003-2005 and
2007.

4.6.9 Source-specific planned improvements

There are no source-specificimprovements planned for
this category.

4.7.1 Source category description

Halocarbons and SF are released from the use of these

compounds in different products. The national inventory

of The Netherlands includes actual and potential

emissions of greenhouse gases related to the following

source category: 2F(1-9): Emissions from substitutes for

ozone-depleting substances.

The inventory comprises the following sources from this

source category:

« 2F1 Stationary refrigeration: HFC emissions;

« 2F1 Mobile air-conditioning: HFC emissions;

« 2F2 Foam blowing: HFC emissions (included in 2Fg);

« 2F3 Fire extinguishers (included in 2Fg);

« 2Fq Aerosols/Metered dose inhalers: HFC emissions
(included in 2Fg);

« 2F5 Solvents (included in 2Fg);

« 2F6 Other applications using ODS substitutes;

« 2F7 Semiconductor manufacture: PFC emissions (SF,
emissions included in 2Fg);

« 2F8 Electrical equipment: SF, emissions (included in
2F9);

« 2Fg Other: SF, emissions from Sound-proof windows
and Electron microscopes;

« 2Fg Other: HFC emissions from 2F2, 2F3, 2F4 and 2Fs.

In The Netherlands, many processes related to the use of
HFCs and SF, take place in only one or two companies.
Because of the sensitivity of data from these companies,
only the sum of the HFC emissions of 2F2—5 (included in
2Fg) and of the SF, emissions of 2F7 and 2F8 is reported
(included in 2F9).

In past submissions only a table with the potential
emissions from Stationary refrigeration and air-
conditioning (2F1) was included. From this submission
onwards the potential emissions for the period 1990-2011
areincluded in the CRF. These emissions are determined
according to the Tier 1a method (Revised Reference
Manual 1996, 2.17.3.2). Because the consumption data of
PFCs and SF6 are confidential, only the HFC emissions (2F1
and 2Fg) are reported.
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4.7.2 Key sources

Emissions from Substitutes for ozone-depleting
substances (2F) are identified as a key source of HFCs.

4.7.3 Overview of shares and trends in
emissions

The contribution of F-gas emissions from category 2F to
the total national inventory of F-gas emissions was

7 per centin the base year 1995 and 88 per centin 2011.
This corresponds to 2.1 Tg CO, eq and accounts for

1.0 per cent of the national total greenhouse gas emissions
in 2011.

The level of HFC emissions increased by a factor of 8 in
2011 compared with 1995, mainly due to increased HFC
consumption as a substitute for (H)CFC use. PFC emissions
increased due to a higher production level of the
Semiconductor manufacturing industry. Actual emissions
of SF, remained fairly stable during the period 1995-2011.
Table 4.7 gives an overview of the trends in actual
emissions from 1990 to 2011.

4.7.4 Activity data and emission factors
Detailed information on the activity data and emission

factors can be found in the monitoring protocols 13-020
and 13-016 on the website www.nlagency.nl/nie.

The activity data used to estimate the emissions of

F-gases are based on the following sources:

« Consumption data of HFCs (Stationary refrigeration,
Aerosols and Foams) have been obtained from the
annual report by PriceWaterhouseCoopers (PWC, 2011).

« For Mobile air-conditioning the number of cars (per year
of construction) and the number of scrapped cars (per
year of construction) are obtained from Statistics
Netherlands (CBS). The recycled and destroyed amounts
of refrigerants are obtained via ARN, a waste processing
organisation.

« Activity data on the use of PFCs in Semiconductor
manufacturing and SF, in Sound-proof windows and
Electron microscopes are obtained from different
individual companies (confidential information).

Emission factors used to estimate the emissions of F-gases

in this category are based on the following sources:

« Stationary refrigeration: Annual leak rates are based on
surveys (De Baedts et al., 2001).

« Mobile air-conditioning: Annual leak rates are based on
surveys (De Baedts et al., 2001) and other literature
(Minnesota Pollution Control Agency, 2009; YU &
CLODIC, 2008).

« Aerosols and Foams: IPCC default EFs are used to
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calculate emissions from these sources.

« Semiconductor manufacturing: Emission factors are
confidential information of the only company.

« Sound-proof windows: EF used for production is
33 per cent (IPCC default); EF (leak rate) used during the
lifetime of the windows is 2 per cent per year (IPCC
default).

« Electron microscopes: Emission factors are confidential
information of the only company.

The source Electrical equipment comprises SF, emissions
of users of high-voltage circuit breakers and the only
international test laboratory for power switches. The
emissions from the circuit breakers are obtained from
EnergieNed, the Federation of Energy Companies in The
Netherlands and the emissions from testing in the test
laboratory.

4.7.5 Methodological issues

To comply with the IPCC Good Practice Guidance (IPCC,
2001), IPCC Tier 2 methods are used to estimate emissions
of the sub-categories Stationary refrigeration, Mobile
air-conditioning, Aerosols, Foams and Semiconductor
manufacturing.

The country-specific methods for the sources Sound-proof
windows and Electron microscopes are equivalent to IPCC
Tier 2 methods. For 2007 and 2008, the country-specific
method for the source Electrical equipment is equivalent
to the IPCC Tier 3b method and from 2009 onwards to the
IPCC Tier 3@ method.

More detailed descriptions of the methods used and EFs
can be found in the protocols 13-020 and 13-016 on the
website www.nlagency.nl/nie, as indicated in section 4.1.

4.7.6 Uncertainties and time series consistency

Uncertainties

The Tier 1 uncertainty analysis in Annex 7 shown in
Tables A7.1 and A7.2 provides estimates of the
uncertainties by IPCC source category. The uncertainty in
HFC emissions from HFC consumption is estimated to be
50 per cent and the uncertainty in PFC emissions is
estimated to be about 25 per cent. The uncertainty in the
activity data for the HFC sources and for PFC sources is
estimated at 10 per cent and 5 per cent, respectively; for
the EFs the uncertainties are estimated at 5o per cent and
25 per cent. All these figures are based on the judgements
of experts.

The uncertainty in SF, emissions from SF, consumption
was estimated to be 50 per cent. For the activity data and
the EFs for the SF_ sources, the uncertainty was estimated



Table 4.7 Actual emission trends specified per compound from the use of HFCs, PFCs and SF, (2F) (Units: Gg CO, eq).

1990 NO NO NO NO
1991 NO NO NO NO
1992 NO NO NO NO
1993 NO NO NO NO
1994 73 NO NO NO
1995 222 7 8 NO
1996 490 26 25 NO
1997 766 46 41 NO
1998 892 62 52 NO
1999 920 76 63 NO
2000 825 110 90 NO
2001 600 147 122 NO
2002 463 182 152 NO
2003 493 220 183 NO
2004 547 259 215 NO
2005 544 294 243 NO
2006 574 329 272 NO
2007 652 364 301 NO
2008 696 394 325 NO
2009 672 418 342 NO
2010 660 428 355 NO
2011 676 430 364 NO

to be about 50 per cent and 25 per cent, respectively.
Because for 2007 and 2008 the country-specific method
for the source Electrical equipment is equivalent to the
IPCC Tier 3b method and from 2009 onwards to the IPCC
Tier 3a method, the uncertainty in SF, emissions from SF,
consumption have been changed. The uncertainty in SF,
emissions from SF_ consumption is estimated to be

34 per cent. For the activity data and the EFs for the SF,
sources the uncertainty is estimated to be about

30 per cent and 15 per cent, respectively.

Time series consistency
Consistent methodologies have been used to estimate
emissions from these sources.

4.7.7 Source-specific QA/QC and verification

The source categories are covered by the general QA/QC
procedures discussed in chapter 1.

4.7.8 Source-specific recalculations

Because several new sources with detailed information

have become available, the emissions of the following

sources have been recalculated:

« Stationary refrigeration: For HFC13ga a more accurate
split of the usage figures (PWC, 2012) into Stationary

NO NO NO 18 218 237
NO NO NO 21 134 155
NO NO NO 24 143 167
NO NO NO 28 150 178
NO NO 73 32 191 296
1 10 248 37 287 572
3 21 565 51 295 912
5 18 876 101 325 1,302
6 10 1,022 114 305 1,440
5 5 1,069 147 295 1,512
7 21 1,053 193 295 1,542
8 a4 921 163 308 1,392
9 68 873 120 249 1,242
10 97 1,003 180 225 1,408
11 174 1,205 179 253 1,637
11 184 1,277 178 240 1,695
12 240 1,427 194 199 1,821
13 267 1,597 222 188 2,006
13 273 1,701 180 184 2,065
13 364 1,809 125 170 2,105
13 324 1,779 151 184 2,115
14 444 1,928 101 147 2,175

refrigeration, Mobile air-conditioning and Seagoing
shipping became available for the period 2006-2010.

« Mobile air-conditioning: Detailed data about delivery
vans and lorries per year became available for the period
2000-2010.

« Other HFCs: A more accurate split of the usage figures
into Foam blowing, Fire extinguishers, Aerosols and
Solvents became available for the period 2003-2010.

Because of corrections in the consumption data of some
HFCs in 2F1 (Stationary refrigeration) in the annual report
by PriceWaterhouseCoopers (PWC, 2012), HFC emissions
have been recalculated for 2010.

As a result of internal QA/QC procedures, minor errors in
the SF6 emissions from 2F8 (Electrical equipment) were
detected and corrected.

The results of the recalculation and changes were
corrected in this submission (see table 4.8).

4.7.9 Source-specific planned improvements

There are no source-specificimprovements planned for
this category.
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Table 4.8 Effects of changes in the use of HFCs and SF, (2F) 1990-2010 (Units: Gg CO, eq)

HFCs NIR 2012 NO 248 1,053 922 874
NIR 2013 NO 248 1,053 921 873
Difference NO 0 0 0 -1

SF, NIR 2012 218 287 297 315 262
NIR 2013 218 287 295 308 249
Difference 0 0 -1 -7 -13

4.8.1 Source category description

The national inventory of The Netherlands includes

emissions of greenhouse gases related to four source

categories in this category:

« Fireworks and candles: CO,, CH, and N O emissions;

« Degassing of drinking water: CH, emissions;

« Miscellaneous non-energy fossil fuel product uses (e.g.
lubricants and waxes): CO, emissions (about 0.2 Tg).

The CO, emissions reported in category 2G stem from the
direct use of specific fuels for non-energy purposes, which
results in partial or full ‘oxidation during use’ (ODU) of the
carbon contained in the products - for example,
lubricants, waxes. No other fuels are included in this
category. Oxidation of mineral turpentine is included in
sector 3 (Solvent and other product use).

4.8.2 Key sources

As already mentioned in 4.5.2, the key source analysis in
this category (2G) is combined with the emissions in
category 2D (Food and drink production).

There are no key sources identified from these combined
source categories (see also Annex 1).

4.8.3 Overview of shares and trends in
emissions

The small CO, and CH, emissions remained farily constant
between 1990 and 2011.

4.8.q Activity data and emission factors

Detailed information on the activity data and emission

factors can be found in the monitoring protocols 13-003

and 13-014 on the website www.nlagency.nl/nie.

The activity data used are based on the following sources:

« Fireworks: data on annual sales from trade organisation;

« Candles: average annual use of 3.3 kg per person (Www.
bolsius.com);
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1,060 1,200 1,280 1,409 1,576 1,692 1,777 1,802
1,003 1,205 1,277 1,427 1,597 1,701 1,809 1,779
-57 4 =3 18 21 10 32 -23
225 253 240 199 188 184 170 184
225 253 240 199 188 184 170 184
0 0 0 0 0 0 0 0

« Production of drinking water: Volume Statistics
Netherlands (CBS);
« Fuel use: Statistics Netherlands (CBS).

Emission factors:

« Fireworks: CO : 43 kg/t; CH,:0.78 kg/t; N O:1.96 kg/t
(Brouwer et al., 1995);

« Candles: CO,: 2.3 kg/t (EPA, 2001);

» Production of drinking water: 2.47 tons CHL‘/106 m3;

« Use of fuels for production of lubricants: ODU factor of
50 per cent (IPCC default);

« Production of waxes: ODU factor of 100 per cent (IPCC
default).

co,, CH4 and N, O emissions from Fireworks and candles
showed a peak in 1999 because of the millennium
celebrations.

4.8.5 Methodological issues

The methodologies used to estimate the greenhouse gas
emissions included in this category are in compliance with
the IPCC Good Practice Guidance (IPCC, 2001). More
detailed descriptions of the methods used and the EFs can
be found in protocols 13-003 and 13-014 on the website
www.nlagency.nl/nie, as indicated in section g.1:

« Fireworks and candles: Country-specific methods and
EFs are used to estimate emissions of CO,, CH, and N.O.

« Degassing of drinking water: A country-specific
methodology and EF are used to estimate the CH,
emissions, which is the main source of CH, emissions in
this category.

« Miscellaneous non-energy fossil fuel product uses (i.e.
lubricants and waxes): A Tier 1 method is used to
estimate emissions from lubricants and waxes using
IPCC default EFs.

4.8.6 Uncertainties and time series consistency

Uncertainties

The Tier 1 uncertainty analysis in Annex 7 shown in
Tables A7.1 and A7.2 provides estimates of the
uncertainties by IPCC source category.



Because the Food and drink production category (2D) is a
very small emission source, the uncertainty analysis is
combined with the emissions in this category.

The uncertainty in CO, emissions is estimated to be
approximately 20 per cent (5 per cent in activity data and
20 per cent in EF), mainly due to the uncertainty in the
ODU factor for lubricants. The uncertainty in the activity
data (such as domestic consumption of these fuel types) is
generally very large, since it is based on production, import
and export figures.

The uncertainty in CH, emissions is estimated to be

50 per cent (10 per cent in activity data and 50 per centin
EF). The uncertainty in N,O emissions is estimated at

70 per cent (50 per cent in activity data and 50 per centin
EF). All figures are based on the judgements of experts,
since no specific monitoring data or literature are available
for the current situation in The Netherlands.

Time series consistency
Consistent methodologies and activity data have been
used to estimate the emissions from these sources.

4.8.7 Source-specific QA/QC and verification

The source categories are covered by the general QA/QC
procedures discussed in chapter 1.

4.8.8 Source-specific recalculations
No recalculations have been made.
4.8.9 Source-specific planned improvements

There are no source-specificimprovements planned for
this category.

Greenhouse Gas Emissions in the Netherlands 1990-2011 91






Solvent and ot

ner product

use [CRF Secto

3]

Major changes in sector 3 Solvent and other product use compared with the National Inventory Report 2012

Emissions: No changes.
Key sources: here are no key sources in this sector.

Methodologies:  There have been no methodological changes

in this sector.
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Emissions of greenhouse gases in this sector include

indirect emissions of CO, related to the release of

non-methane volatile organic compounds (NMVOC)

through the use of solvents and a wide range of other

fossil carbon-containing products (e.g. paints, cosmetics

and cleaning agents). In addition, this sector includes N,O

emissions originating from the use of N,O as anaesthesia

and as a propelling agent in aerosol cans (for example,

cans of cream).

The Netherlands has three source categories in this

Common Reporting Format (CRF) sector:

« 3A, 3B, 3D (Solvent and other product use): indirect CO,
emissions (related to NMVOC);

« 3D1(Anaesthesia): N,O emissions;

« 3D3 (Aerosol cans): N O emissions.

This sector comprises non-combustion emissions from
households, services, hospitals, research and government
institutions, etc., except for the following emissions:

« F-gases (HFCs, PFCs and SF). In accordance with the
IPCC Reporting Guidelines F-gases are included in sector
2 (Industrial processes, in the Residential and
Commercial and industrial categories).

« Direct non-energy use of mineral oil products (e.g.
lubricants and waxes). These are included in 2G.

« Several minor sources of CH, emissions from non-
industrial, non-combustion sources. These are included
in 2G because the CRF does not permit methane
emissions to be included in sector 3

The following emissions from the manufacturing industry

are also included in this chapter:

« Indirect CO, emissions from 3C (Chemical products,
manufacture and processing). These NMVOC emissions
are included in categories 3A, 3B and 3D.

The following protocol, which can be accessed on www.
nlagency.nl/nie, describes the methodologies applied for
estimating CO, and N O emissions from Solvent and other
product use in The Netherlands: Protocol 13-014: CO,, N,O
andCH4 from Other process emissions and product use.

Overview of shares and trends in emissions

Table 5.1 shows the contribution of the emissions from
Solvent and other product use in The Netherlands. Total
greenhouse gas emissions from Solvent and other product
use in The Netherlands were 0.5 Tg CO, eq in 1990 and 0.2
Tg CO, eqin 2011.

Total emissions of the sector declined by 58 per cent
between 1990 and 2003 and decreased further to

68 per centin 2011. CO, emissions from the sector
decreased by 59 per cent between 1990 and 2011, mainly
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due to decreasing indirect emissions from paints that
resulted from the implementation of an emission
reduction programme for NMVOC (KWS, 2000). N,O
emissions from anaesthesia fell by 89 per cent from 1990
to 2011 due to better dosing in hospitals and other medical
institutions. The emissions of N O from food aerosol cans
decreased by 82 per cent in this period. Total N,O
emissions from this category have declined by 81 per cent
since 1990.

The enormous decrease (92 per cent) in 2010 in N,O
emissions from 3D3 was caused by the tremendous
reduction in the sales of food aerosol cans compared with
2009.

Key sources

Solvent and other product use is a minor source of
greenhouse gas emissions. No key sources are included in
this sector. The largest sources are indirect CO, emissions
from paint application and the use of N_ O for anaesthesia
in hospitals.

5.2.1 Source category description

CRF source category 3A (Paint application) includes the
indirect CO, emissions by solvents from the use of
industrial, commercial and household paints. Indirect
emissions from the use of solvents in degreasing and
dry-cleaning are included in CRF source category 3B, which
covers the use of solvents for the cleaning and degreasing
of surfaces, the dry-cleaning of clothing and textiles and
the degreasing of leather.

5.2.2 Activity data and emission factors

Detailed information on the activity data and emission
factors of NMVOC estimates can be found in the
monitoring protocol 13-014 on the website www.nlagency.
nl/nie.

Activity data: Consumption data and the NMVOC content
of products are mainly provided by trade associations,
such as the VVVF (for paints), the NCV (for cosmetics) and
the NVZ (for detergents). Consumption of almost all
solvent-containing products has increased since 1990.
However, the general NMVOC content of products
(especially paints) has decreased over the last years,
resulting in a steady decline in NMVOC emissions since



Table 5.1 Contribution of main categories and key sources in CRF Sector 3.

3 Solvent and other product  CO, 0.3
use
N,O 02 O
All 0.5
3A Paint application o, 0.2
3A Paint application All 0.2
3B Degreasing and co, 0.00 0
drycleaning
3B Degreasing and All 0.00 0.
drycleaning
3D Other co, 0.1
N,O 02 O
3D1 Anaesthesia N,O 0.3
3D3 Aerosol cans N,O 02 O
3D Other All 0.02 O
Total National Emissions o, 159.2 18
N,O 20.0
National Total GHG All 213.2 20

emissions (excl. CO, LULUCF)

1990 (see section 2.4). Due to the increased sales of
hairspray and deodorant sprays, NMVOC emissions have
increased slightly in recent years. It is assumed that the
NMVOC content of these products has remained stable.
Emission factors: It is assumed that all NMVOC in the
products is emitted (with the exception of some cleaning
products and methylated spirit, which are partly broken
down in sewerage treatment plants after use, or used as
fuel in BBQs or fondue sets (methylated spirit). The carbon
content of NMVOC emissions is documented in the
monitoring protocol 13-014 on the website www.nlagency.
nl/nie.

5.2.3 Methodological issues

The country-specific carbon content of NMVOC emissions
from 3A (Paint application), 3B (Degreasing and dry-
cleaning) and 3D (Other product use) is used to calculate
indirect CO, emissions. Monitoring of NMVOC emissions
from these sources differs per source. Most of the
emissions are reported by branch organisations (e.g.
paints, detergents and cosmetics). The indirect CO,
emissions from NMVOC are calculated from the average
carbon content of the NMVOC in the solvents:

C-content NMVOC (%) 0.72 0.16 0.69

The carbon content of degreasing and dry-cleaning
products is very low due to the high share of chlorinated

0.2

.03
0.2
0.1
0.1
.00

00

0.1
.03
0.1
.02
.00
1.4
9.2
9.2

0.1 -0.03 0.1 0.1
0.03 0.01 0.4 0.02
0.2 -0.03 0.1
0.1 0.00 34 0.03 0.03
0.1 0.00 34 0.03
0.00 0.00 1.3 0.00 0.00
0.00 0.00 1.3 0.00
0.1 -0.03 45 0.04 0.04
0.03 0.01 21 0.4 0.02
0.1 -0.03 0.1
0.03 0.01 18 0.3 0.01
0.00 0.00 3 0.05 0.00
167.6 -13.8 100
9.1 -0.1 100
194.4 -14.8

solvents (mainly tetrachloroethylene used for dry-
cleaning). The emissions are then calculated as follows:

O, (in Gg) = 2{NMVOC emission in sub-category i (in Gg)
C-fraction sub-category i} x 44/12

The proportion of organic carbon (of natural origin) in
NMVOC emissions is assumed to be negligible.

5.2.4 Uncertainty and time series consistency

Uncertainty

These sources do not affect the overall total or the trend in
direct greenhouse gas emissions. The uncertainty of
indirect CO, emissions is not explicitly estimated for this
category, but it is expected to be fairly low. Based on
expert judgement, the uncertainty in NMVOC emissions is
estimated to be 25 per cent and the uncertainty in carbon
content is estimated at 10 per cent, resulting in an
uncertainty in CO, emissions of approximately 27 per cent.

Time series consistency

Consistent methodologies have been applied for all source
categories. As the quality of the activity data used was not
uniform throughout the time series, some extrapolation of
the data was required. It is assumed that the accuracy of
the estimates is not significantly affected by this. The
emission estimates for the source categories are expected
to be reasonably good.

Greenhouse Gas Emissions in the Netherlands 1990-2011| 95



5.2.5 Source-specific QA/QC and verification

This source category is covered by the general QA/QC
procedures discussed in chapter 1.

5.2.6 Source-specific recalculations
There were no recalculations in this sector.
5.2.7 Source-specific planned improvements

There are no source-specificimprovements planned.

5.3.1 Source category description

Emissions of N O from the use of anaesthesia are included
in 3D1. Emissions of N_O from aerosol cans are included in
category 3D3.

5.3.2 Activity data and emission factors

Detailed information on the activity data and emission
factors of N, O estimates are found in the monitoring
protocol 13-014 on the website www.nlagency.nl/nie.
Activity data: The major hospital supplier of N.O for
anaesthetic use reports the consumption data of
anaesthetic gas in The Netherlands annually. The Dutch
Association of Aerosol Producers (NAV) reports data on the
annual sales of N,O-containing spray cans. Missing years
are then extrapolated on the basis of thse data. Domestic
sales of cream in aerosol cans have shown a strong
increase since 1990. The increase is reflected in the
increased emissions.

Emission factors: The EF used for N O in anaesthesia is 1
kg/kg gas used. Sales and consumption of N_O for
anaesthesia are assumed to be equal each year. The EF for
N,O from aerosol cans is estimated to be 7.6 g/can (based
on data provided by one producer) and is assumed to be
constant over time.

5.3.3 Methodological issues

Country-specific methodologies are used for the N.O
sources in sector 3. Since the emissions in this source
category are from non-key sources for N O, the present
methodology complies with the IPCC Good Practice
Guidance (IPCC, 2001). A full description of the
methodology is provided in the monitoring protocol
13-014 on the website www.nlagency.nl/nie.
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5.3.4 Uncertainties and time series consistency

Uncertainties

These sources do not affect the overall total or trend in
Dutch emissions of greenhouse gases. For N O emissions,
the uncertainty is estimated to be approximately

50 per cent based on the judgement of experts.
Uncertainty in the activity data of N O use is estimated to
be 50 per cent and that of the EF to be less than 1 per cent
(the assumption is that all gas is released).

Time series consistency

Consistent methodologies have been applied for all source
categories. The quality of the activity data needed was not
uniform for the complete time series, requiring some
extrapolation of data. This is not expected to introduce
significant problems with the accuracy of the estimates.
The estimates for the source categories are expected to be
quite good.

5.3.5 Source-specific QA/QC and verification

This source category is covered by the general QA/QC
procedures discussed in chapter 1.

5.3.6 Source-specific recalculations

There are no source-specific recalculations compared with
the previous submission.

5.3.7 Source-specific planned improvements

There are no source-specificimprovements planned.
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Major changes in sector g Agriculture compared with the National Inventory Report 2012

Emissions:

Key sources:

Methodologies:

Methane (CH) and nitrous oxide (N O) emissions from agriculture decreased by 3.8 per cent and
3.4 per cent, respectively, between 2010 and 2011, translating into 3.7 per cent of the total CO, eq
produced by this sector.

The main reason for the lower CH, emissions is lower emission factors for manure managementin
pigs. These are calculated from (amongst other factors) the organic matter content of manure, for
which new data shows lower values over all pig categories. On the other hand, CH, emissions from
manure management in cattle increased, as result of higher organic matter content in (rose) veal
manure and the increasing tendency to keep grazing animals indoors. Consequently, more manure is
excreted in the stable, at far higher CH, emission factors, than in the meadow.

At the same time, less grazing reduces N, O emissions, as (contrary to CH) stable manure has a lower
N,O emission factor than meadow manure. The resulting shift in emissions from source category 4D
(Agricultural soils) to 4B (Manure management) thus has a positive balance for N O emitted. Finally
the implementation of abatement techniques within animal housing increas