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Global Warming Potential
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Executive Summary

Inventory Preparation in Switzerland

On 10 December 1993, Switzerland ratified the United Nations Framework Convention on
Climate Change (UNFCCC). Since 1996, the submission of its national greenhouse gas
inventory has been based on IPCC guidelines. From 1998 on, the inventories have been
submitted in the Common Reporting Format (CRF). The present report is Switzerland’s fifth
National Inventory Report, NIR 2008, prepared under the UNFCCC and under the Kyoto
Protocol. It includes, as a separate document, Switzerland’s 1990-2006 Inventory in the
CRF.

On 9 July 2003, Switzerland ratified the Kyoto Protocol under the UNFCCC. Meanwhile, the
Swiss National Inventory System (NIS) according to Article 5.1 of the Kyoto Protocol has
been implemented and is fully operational.

The Federal Office for the Environment (FOEN; formerly known as the Swiss Agency for the
Environment, Forests and Landscape, SAEFL) is in charge of compiling the emission data
and bears overall responsibility for Switzerland’s national greenhouse gas inventory. In
addition to the FOEN, the Swiss Federal Office of Energy (SFOE), the Agroscope
Reckenholz-Tanikon Research Station ART (former Swiss Federal Research Station for
Agroecology and Agriculture FAL) and the Federal Office of Civil Aviation (FOCA) participate
directly in the compilation of the inventory. Several other administrative and research
institutions are involved in inventory preparation.

In preparing its fifth National Inventory Report, Switzerland took into account the findings of
the 2004 in-country review, the 2005 centralized review as well as the in-country review of
the 2006 inventory submission in March 2007.

Chapter 1, the Introduction, provides an overview of Switzerland’s institutional arrangements
for producing the inventory, and the process and methodologies used for inventory
preparation.

The data sources used to compile the national inventory and to estimate greenhouse gas
emissions and removals are: the Swiss national air pollution database (EMIS), national
energy statistics, data from industry associations, as well as further statistics and models for
road transportation, off-road vehicles and machinery, agriculture, land use, land-use change
and forestry (LULUCF) and waste. Emissions are calculated according to methodologies
recommended by the IPCC and contained in the Revised 1996 IPCC Guidelines for National
Greenhouse Gas Inventories (IPCC 1997a, 1997b, 1997¢), in the IPCC Good Practice
Guidance (IPCC 2000) and for LULUCF in the IPCC Good Practice Guidance for Land Use,
Land-Use Change and Forestry (IPCC 2003). The data in the EMIS database are pre-
processed in order to enable transfer to the CRF Reporter required for reporting under the
UNFCCC and under the Kyoto Protocol.

All inventory data are assembled and prepared for input into the CRF Reporter by a
specialized task force, the GHG Inventory Core Group, which is responsible for ensuring the
conformity of the inventory with 2003 UNFCCC guidelines (FCCC 2003). In the preparation
of this report, the Inventory Group was supported by consultants. Their mandate included
editing of the NIR, and an analysis of the consistency between the emission modelling and
the recommendations of the IPCC Good Practice Guidance. Furthermore, the consultants
carried out the key category analysis and the uncertainty analyses, and were responsible for
performing some tasks relating to the inventory development plan.

The inventory quality assurance and control system is designed to comply with the objectives
of good practice guidance, i.e. to ensure and improve transparency, consistency,
comparability, completeness, accuracy and confidence in national GHG emission and
removal estimates. The QA/QC Officer is responsible for enforcement of the defined quality

Executive Summary 15 April 2008
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standards. The National Inventory System complies with the ISO 9001:2000 standard
(Quality Management System) and is certified by the Swiss Association for Quality and
Management Systems (SQS).

A National Inventory System Supervisory Board was established by decision of the FOEN
Directorate in summer 2006. The Board oversees activities related to the GHG Inventory and
to the National Registry. The QA/QC Officer advises the NIS Supervisory Board on matters
relating to the conformity of the inventory with reporting requirements.

Moreover, Chapter 1 provides information on key categories and uncertainties: 36 key
categories are identified for 2006, 21 of which are in the energy sector. For the emission data
of 2006, an uncertainty analysis (Monte Carlo) estimates a level uncertainty of 4.0% and a
trend uncertainty of 2.8% for total CO, equivalent emissions.

Chapter 2 provides an analysis of Switzerland’s trends in greenhouse gas emissions. The
most important results are also reported below in this Executive Summary.

Chapters 3 to 8 provide principal source and sink category estimates. Only few input data
has been updated, resulting in very small changes in the base year emissions (1990) and
marginal changes of single emissions in other years.

Chapter 9 explains and justifies recalculations that have been performed since the previous
inventory submission to the UNFCCC Secretariat in 2007. The recalculations result in an
marginal increase of the total base year (1990) emissions of 0.10% in CO; equivalents. For
the year 2005, there is an increase of 0.29% without emissions/removals from LULUCF. If
the LULUCF sector is included, due to substantial recalculations in this sector, there is a
decrease of 0.84% in the national total.

Trend Summary: National GHG Emissions and Removals

In 2006, Switzerland emitted about 53'209 Gg (kilotonnes) CO, equivalent, or 7.04 tonnes
CO; equivalent per capita (CO, only: 6.03 tonnes per capita), to the atmosphere, excluding
emissions/removals from Land Use, Land-Use Change and Forestry (LULUCF)".

For 2006, 36 key categories were identified in the country’s level and trend analysis, covering
97.3% of total CO, equivalent greenhouse gas (GHG) emissions. 37.3% of total GHG
emissions derived from the two most important key sources: CO, from gasoline combustion —
Transport (source category 1A3b, road transportation) and CO, from liquid fuel combustion —
Other Sectors (source category 1A4b, residential).

Table 1 shows Switzerland’s annual GHG emissions by individual GHG from 1990 (base
year) to 2006. There is no significant trend in the period 1990-2006. Year-to-year variations
are mainly caused by changing winter temperatures. In 2006, total gross GHG emissions
(excluding LULUCF Removals/Emissions) show an increase of 0.77% compared to the level
recorded for 1990 (see also Table 2).

' Inhabitants in Switzerland in 2006: 7.557 million

Executive Summary 15 April 2008
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Table 1 Summary of Switzerland’s GHG emissions in CO; equivalent (Gg), 1990-2006 (from CRF Tables
10s5 and 10s5.2).

Greenhouse Gas Emissions 1000 | 1001 | 1002 | 1003 | 1004 | 1005 | 1006 | 1007 | 1008 | 1000
CO, equivalent (Gg)

CO, emissions including net CO, from LULUCF 41963 | 46'578 | 45998 | 39269 | 38486 | 39552 | 41139 40092 | 42932 | 39148
CO, emissions excluding net CO, from LULUCF 44'558 46'194 46'216 43'625 42'852 43'338 44'027 43'360 44'586 44'817
CH, emissions including CH, from LULUCF 4382 | 4351 | 4240 | 4100 | 4007 | 3900 [ 3933 864 | 3799 | 3747
CH, emissions excluding CH, from LULUCF 4374 | 4350 | 4230 | 4100 | 4005 | 3987 [ 3931 3853 | 3797 | 3747
N,O emissions including N,O from LULUCF 3637 | 3652 | 3626 | 3580 | 3575 | 3m04 [ 3580 3430 | 3426 | 3410
N,O emissions excluding N,O from LULUCF 3625 | 3644 | 3618 | 3572 [ 3m67 | 3495 [ 3542 3418 | 3419 | 3404
HFCs 0 0 6 13 29 169 209 271 317 364
PFCs 100 85 69 30 18 15 17 24 28 40
SF, 144 146 148 126 112 95 92 130 159 146
Total (including LULUCF) 50226 | 54'813 | 54087 | 47117 | 46227 | 47324 | 4941 47812 | 50'662 | 46'855
Total (excluding LULUCF) 52800 | 54'420 | 54'208 | 51465 | 50583 | 51098 | 51819 51'056 | 52'306 | 52'518
Greenhouse Gas Emissions 2000 | 2000 | 2002 | 2003 | 2004 | 2005 | 2006 baggayf;g? o

CO2 equivalent (Gg) 2006 (%)
CO, emissions including net CO, from LULUCF 44749 | 43531 | 42539 | 46'300 | 43998 | 45208 | 43324 3.2%
CO, emissions excluding net CO, from LULUCF 43916 | 44703 | 43783 | 44906 | 45360 | 46067 | 45561 2.3%
CH, emissions including CH, from LULUCF 3'697 3'709 3'649 3'547 3'527 3'542 3'539 -19.2%
CH,4 emissions excluding CH, from LULUCF 3'697 3'708 3'646 3'542 3'527 3'541 3'538 -19.1%
N0 emissions including N,O from LULUCF 3431 | 3410 | 3400 | 3327 | 3326 | 3207 | 3280 -0.8%
N0 emissions excluding N,O from LULUCF 3425 | 3404 | 3402 | 3319 | 3320 | 3201 3274 -9.7%
HFCs 425 501 523 582 649 638 617
PFCs 93 52 51 87 74 56 56 | -44.0%
SFe 203 235 210 195 176 196 162 13.0%
Total (including LULUCF) 52508 | 51438 | 50'383 | 54127 | 51750 | 52937 | 50979 1.50%
Total (excluding LULUCF) 51750 | 52604 | 51'616 | 52632 | 53106 | 53790 | 53209 0.77%

With regard to the distribution of emissions by individual greenhouse gases, CO. is the
largest single contributor to emissions, accounting for 85.6% of total gross GHG emissions
(excluding LULUCF) in 2006 (1990: 84.4%). The share of CH, decreased from 8.3% (1990)
to 6.6% (2006). Over the same period, the share of N,O decreased from 6.9% to 6.2%, while
the share of synthetic gases increased from 0.5% to 1.6%.

Table 2 Switzerland’s total gross GHG emissions (excluding LULUCF) in CO» equivalent (Gg), selected

years.

Greenhouse Gas Emissions 1990 1995 2000 2005 2006
(excluding LULUCF) Gg CO, eq % Gg CO;z eq % Gg CO; eq % Gg COz eq % Gg CO; eq %
CO; 44'558 84.4% 43'338 84.8% 43'916 84.8% 46'067 85.6% 45'561 85.6%
CH, 4'374 8.3% 3'987 7.8% 3'697 71% 3'541 6.6% 3'538 6.6%
N2O 3'625 6.9% 3'495 6.8% 3425 6.6% 3'291 6.1% 3'274 6.2%
HFCs 0 0.0% 169 0.3% 425 0.8% 638 1.2% 617 1.2%
PFCs 100 0.2% 15 0.0% 93 0.2% 56 0.1% 56 0.1%
SFs 144 0.3% 95 0.2% 203 0.4% 196 0.4% 162 0.3%
Total (excluding LULUCF) 52'800 100% 51'098 100% 51'759 100% 53'790 100% 53'209 100%

Figure 1 shows the shares of 2006 emissions contributed by individual greenhouse gases.
As the shares of emissions contributed by the individual gases have remained relatively
constant, the diagram is also representative of the other years in the period 1990-2006.

Executive Summary 15 April 2008



National Inventory Report of Switzerland 2008

14

HFCs; 1.16%

PFCs; 0.11%

N20: 6.15% SF6; 0.30%
; 0. 0

CH4; 6.65%

CO2; 85.63%

Figure 1

Contribution of individual gases to Switzerland’s GHG emissions (excluding LULUCF) in 2006.

100% = 3'209 CO; eq (Gg).

Overview of Source and Sink Category Estimates and Trends

Table 3 and Figure 2 show the GHG emissions and removals by the main source and sink
categories. There is no significant trend in the period 1990-2006. Year-to-year variations are
mainly caused by changing winter temperatures. The energy sector is the largest source of
national emissions.
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Table 3 Switzerland’s GHG emissions/removals by source and sink categories in CO» equivalent (Gg), 1990—
2006 (from CRF Tables 10s5 and 10s5.2).)

Greenhouse Gas Source and 1990 ‘ 1991 ‘ 1992 | 1993 ‘ 1994 ‘ 1995 ‘ 1996 ‘ 1997 ‘ 1998 ‘ 1999

Sink Categories CO, equivalent (Gg)

1. Energy 42'142 44'138 44292 41'928 41'006 41'671 42'558 42'067 43293 43'501

2. Industrial Processes 3'258 2'912 2'745 2'438 2'617 2'560 2'411 2'321 2'429 2'523

3. Solvent and Other Product Use 467 445 425 401 386 368 346 324 302 292

4. Agriculture 5'903 5'907 5'833 5'755 5'706 5'638 5'655 5'499 5'468 5'410

6. Waste 1'030 1'018 1'004 943 867 861 848 845 814 791

Total (excluding LULUCF) 52'800 54'420 54'298 51'465 50'583 51'098 51'819 51'056 52'306 52'518

5. Land Use, Land-Use Change and Forestry -2'574 393 -211 -4'348 -4'356 -3'774 -2'878 -3'244 -1'644 -5'663

Total (including LULUCF) 50'226 54'813 54'087 47'117 46'227 47'324 48'941 47'812 50'662 46'855

Greenhouse Gas Source and 2000 ‘ 2001 ‘ 2002 | 2003 ‘ 2004 ‘ 2005 ‘ 2006 |2006/1990

Sink Categories CO, equivalent (Gg) %

1. Energy 42'448 43213 42'314 43'450 43'799 44'398 43'924 4.2%

2. Industrial Processes 2'846 2'958 2'913 2'949 3'095 3159 3'061 -6.0%

3. Solvent and Other Product Use 281 271 259 250 237 238 238 -49.0%

4. Agriculture 5'411 5'416 5'391 5'285 5'259 5'281 5'288 -10.4%

6. Waste 772 747 740 698 77 714 697 -32.3%

Total (excluding LULUCF) 51'759 52'604 51'616 52'632 53'106 53'790 53'209 0.77%

5. Land Use, Land-Use Change and Forestry 839 -1'166 -1'233 1'496 -1'356 -854 -2'230 -13.3%

Total (including LULUCF) 52'598 51'438 50'383 54'127 51'750 52'937 50'979 1.50%
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Figure 2  Switzerland’s greenhouse gas emissions in CO» equivalent (Gg) by main source categories, 1990—

2006 (Total excluding LULUCF).

Table 4 shows the contributions of individual sectors to total gross emissions for selected
years in more detail. Between 1990 and 2006, the relative contribution of sector 1 Energy
increased from 79.8% to 82.5%, whereas decreases were seen from 6.2% to 5.8% for sector
2 Industrial Processes, from 11.2% to 9.9% for sector 4 Agriculture, and from 1.9% to 1.3%
for sector 6 Waste.
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Table 4 Switzerland’s total gross GHG emissions (excluding LULUCF) in CO; equivalent (Gg) and the

contribution of individual source categories, selected years.

Source and Sink Categories 1990 1995 2000 2005 2006

GgCO, eq % Gg CO, eq % GgCOeq % Gg CO, eq % GgCO,eq %

1. Energy 42'142 79.8% 41'671 81.6% 42'448 82.0% 44'398 82.5% 43'924 82.5%
1A1 Energy Industries 2'545 4.8% 2'619 5.1% 2'886 5.6% 3527 6.6% 3730 7.0%
1A2 Manufacturing Industries and Construction 6'057 11.5% 5512 10.8% 5'811 11.2% 5'930 11.0% 6'023 11.3%
1A3 Transport 14'811 28.1% 14'387 28.2% 16'018 30.9% 15'927 29.6% 16'011 30.1%
1A4 Other Sectors 17743 33.6% 18214 35.6% 16'799 32.5% 18'120 33.7% 17263 32.4%
1A5 Other (Offroad) 466 0.9% 547 1.1% 600 1.2% 611 1.1% 612 1.2%
1B Fugitive emissions from oil and natural gas 520 1.0% 392 0.8% 334 0.6% 282 0.5% 285 0.5%

2. Industrial Processes 3'258 6.2% 2'560 5.0% 2'846 5.5% 3'159 5.9% 3'061 5.8%

3. Solvent and Other Product Use 467 0.9% 368 0.7% 281 0.5% 238 0.4% 238 0.4%

4. Agriculture 5'903 11.2% 5'638 11.0% 5'411 10.5% 5'281 9.8% 5'288 9.9%

6. Waste 1'030 1.9% 861 1.7% 772 1.5% 714 1.3% 697 1.3%

Total (excluding LULUCF) 52'800 100.0% 51'098 100.0% 51'759 100.0% 53'790 100.0% 53'209 100.0%
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1. Introduction

1.1. Background Information on Swiss Greenhouse Gas
Inventories

On 10 December 1993, Switzerland ratified the United Nations Framework Convention on
Climate Change (UNFCCC). Since 1996, the submission of its national greenhouse gas
inventory has been based on IPCC guidelines. From 1998 on, the inventories have been
submitted in the Common Reporting Format (CRF): In 2004, Switzerland started submitting a
yearly National Inventory Report under the UNFCCC, on 10 November 2006 together with
Switzerland's Initial Report under Article 7, paragraph 4 of the Kyoto Protocol (FOEN 2006,
2006h).

The present inventory submission includes the National Inventory Report on hand, the
greenhouse gas inventory in the Common Reporting Format 1990-2006 (FOEN 2008) and,
as a supplement, the update of the Description of the Quality Management System (FOEN
2008a).

On 9 July 2003, Switzerland ratified the Kyoto Protocol under the UNFCCC. The Swiss
National Inventory System (NIS) according to Article 5.1 of the Kyoto Protocol has been
implemented and is fully operational. On 6 December 2007, the NIS quality management
system was certified to comply with ISO 9001:2000 requirements (SQS 2008).

1.2. Institutional Arrangements for Inventory Preparation

The Swiss National Inventory System (NIS) is developed and managed under the auspices
of the Federal Department of the Environment, Transport, Energy and Communications
(DETEC). It is hosted by a DETEC agency, the Federal Office for the Environment (FOEN).
As stipulated in the Ordinance on the Internal Organization of DETEC of 13 December 2005,
this agency has the lead within the federal administration regarding climate policy and its
implementation.

As part of a comprehensive project (Swiss Climate Reporting Project), the FOEN directorate
mandated its Economics, Research and Environmental Observation Division in early 2004 to
design and establish the NIS in order to ensure full compliance with the reporting
requirements of the UNFCCC and the Kyoto Protocol by 2006. Having regard to the
provisions of Art. 5, paragraph 1 of the Kyoto Protocol, the project encompassed the
following elements:

. arrangements with partner institutions, relating to

roles and responsibilities,

participation in the inventory development process,

data use, communication and publication,

. Inventory Development Plan,

. setting-up of a QA/QC system,

. official consideration and approval of data,

. upgrading and updating of the national air pollution database (EMIS),

. data documentation and storage.
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The project came to an end with the establishment of Switzerland's Initial Report under
Article 7, paragraph 4 of the Kyoto Protocol (FOEN 2006h) and its formal approval by the
Federal Council in November 2006.

Figure 3 gives a schematic overview of the institutional setting of the NIS.

| Ministry "Federal Department of the Environment, Transport, Energy and Communications" (DETEC) |

| Federal Office for the Environment (FOEN) - Directorate |— Other Federal Offices
| engaged in GHG
| National Inventory System Supervisory Board |—| QA/QC Officer | inventory preparation
| I
National Registry GHG Inventory Working Group GHG Inventory Core Group - Agreements on cooperation
. - . - Delegation of experts in
Registry Administrator Ad Hoc Experts | | Project Management | GHG Inventory Working
[ [ Group
Representatives of Federal Administration
N National Inventory NIR
- Official Statistics Compiler (NIC) Lead Authors
- Exchange of Information
¥ x
|
Data Suppliers
- Research Institutions
- Industry Associations
— Data Flow - Mandated Consultants

Figure 3 Institutional setting of the National Inventory System.

The NIS Supervisory Board was established by decision of the FOEN Directorate in
summer 2006. The Board oversees activities related to the GHG Inventory and to the
National Registry. It is independent of the inventory preparation process and, by its
composition, combines technical expertise and political authority. According to its mandate,
the main tasks of the NIS Supervisory Board are:

. official consideration of the annual inventory submission and recommendation of the
inventory for official approval by the FOEN Directorate;

° assessment and approval of the recalculation of inventory data;

o handling of any issues arising from the UNFCCC review process that cannot be
resolved at the level of the Inventory Project Management;

. facilitation of any non-technical negotiation, consideration or approval processes
involving other institutions within the federal administration.

The QA/QC Officer is responsible for enforcement of the defined quality standards. He / she
also advises the NIS Supervisory Board on matters relating to the conformity of the inventory
with reporting requirements. His / her tasks and competencies are described in detail in the
Description of the Quality Management System (FOEN 2008a), annexed to this report.

The GHG Inventory Working Group encompasses all technical personnel involved in the
inventory preparation process or representing institutions that play a significant role as
suppliers of data. The group as a whole meets at least once per year to take stock of the
state of the inventory, discuss priorities in the inventory development process, and to
address specific issues of general interest that arise, e.g., from domestic or international
reviews.

The GHG Inventory Core Group comprises the inventory experts employed at the FOEN or

mandated on a regular basis, who are entrusted with specific, major responsibilities for
inventory planning, preparation and/or management. The Core Group consists of
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the Inventory Project Management (with overall responsibility for the integrity of the
inventory, communication of data, and information exchange with the UNFCCC

secretariat);

the National Inventory Compiler (responsible for the EMIS inventory data base and for

the CRF tables);

the NIR Lead Authors (responsible for the Inventory Report and carrying out
centralized data assessments such as uncertainty analysis and key category

analysis).

The GHG Inventory Core Group coordinates and integrates the activities of data suppliers
within and outside the FOEN as well as those of mandated experts. Further data suppliers
contributing to the inventory are research institutions and industry associations (Table 5).

The latter are obliged by Art. 46 of the Federal Law relating to the Protection of the

Environment (Swiss Confederation 1983) to provide the authorities with the information
needed to enforce the law and, if necessary, to carry out inquiries or to cooperate by
providing information for inquiries. Further details of the function of the Core Group and the

roles and responsibilities of its members are given in the Description of the Quality

Management System (FOEN 2008a, section 2.2.)

Table 5 Suppliers of raw and processed data: 1-15 provide annual updates, 16—20 provide sporadic updates.
The IPCC nomenclature is used for the inventory categories (1A1 = Energy Industries, 1A2 = Manu-
facturing Industries and Construction etc.). RA = Reference Approach. For further abbreviations see
the glossary.

Institution Subject Data supplied for inventory category... References
1A1 | 1A2 | 1A3 | 1A4 | 1A5 1B RA 2 6
Data suppliers (annual updates)
. . EMIS 2005/
1 | FOEN, Air Pollution Control EMIS Database X X X X X X X (NFR-Code)
2 | FOEN, Air Pollution Control Off-road Database X X INFRAS 2007
FOEN, Waste and Raw g
3 Materials Waste Statistics X X x | FOEN 2007e
4 | FOEN, Forest Division Forest Statistics FOEN 2008b
Swiss overall energy
5 | SFOE statistics X X X X X X X | SFOE 2007
N FOCA 20063,
6 | FOCA Civil Aviation X 2007
7 | Swiss Air Force Administration | Military Aviation X VTG 2007
SFSO 1997,
2000, 2000a,
8 | SFSO Agriculture, LULUCF, 2002, 2003,
2005, 2006b,
2007a
9 | ART Agriculture, LULUCF internal
document
Brassel and
National Forest Brandli 1999;
10 wsL Inventory EAFV/BFL
1988
. ) CEPE 2007,
11 | CEPE/Basics AG Energy Consumption X X Basics 2007
. Carbotech
12 | Carbotech Synthetic Gases X 2008
Industry Associations: . Carbotech
13| sGel, Swissmem, VSAlete. | Synthetic Gases X 2008
14 | Swiss Petroleum Association Oil Statistics X EV 2007
. Cement, Clinker Cemsuisse
15 | cemsuisse Production X X 2007
Data suppliers (sporadic updates)
16 | SVGW Gas Distribution Losses X Xinmin 2004
Various Emission EMPA 1999;
17 | EMPA Factors X[ x| x| X SFOE 2001
18 | INFRAS On-road Emission Model X SAEFL 2004
19 | INFRAS Off-road Emission Model X X X INFRAS 2007
20 | Sigmaplan, Meteotest LULUCF internal
document
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The formal arrangements (agreements, contracts, and documentations of roles and
responsibilities) that have been established to consolidate and formalize cooperation
between the relevant partners contributing to, or involved in, the GHG inventory preparation
process are described in Chapter H.1.1 of Switzerland's Initial Report under Article 7,
paragraph 4 of the Kyoto Protocol (FOEN 2006h).

Information relating to the Swiss GHG Inventory is made publicly accessible through the
FOEN-hosted website www.climatereporting.ch, where detailed contact information is also
available.

1.3. Process for Inventory Preparation

The data needed to prepare the UNFCCC Greenhouse Gas Inventory in the CRF is collected
by the various data suppliers. Since the individual data suppliers bear the main responsibility
for the quality of data provided, they are also responsible for the collection of activity data
and for the selection of emission factors and methods. However, the relevant guidelines,
including IPCC Good Practice Guidances (IPCC 2000, IPCC 2003), are necessarily to be
taken into account. Diverse QA/QC activities (see Chapter 1.6) provide safeguards to
maintain and successively improve the quality of inventory data.

The Air Pollution Control and Non-lonizing Radiation Division at the FOEN maintains the
EMIS database, which contains all the basic data needed to prepare the GHG inventory in
the CRF. At the same time, background information on data sources, activity data, emission
factors and methods used for emission estimation is documented in the data base and/or the
NIR.

Figure 4 illustrates in a simplified manner the data collection and processing steps leading to
the CRF tables required for reporting under the UNFCCC and under the Kyoto Protocol. The
FOEN internal GHG inventory files, that had been used for the generation of CRF tables in
previous submissions, have been replaced by a comprehensive data set produced by the
redesigned national air pollution database EMIS. From EMIS, an interface transfers the data
to the CRF Reporter (Version 3.2.1) that generates the CRF tables. Nevertheless, the
internal GHG inventory files have been updated independently, serving as a rigorous
controlling tool for the new EMIS database. For further details see Chapter 1.4.3.
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Swiss Energy Statistics (SFOE)

CRF Reporter

FOEN UNFCCC Greenhouse
Road Transportation, Off-road, Waste (FOEN) EMIS Gas Inventory
database .
(submitted)
€=
Civil and Military Aviation (FOCA, VTG)
) . . A
Agriculture (ART, Swiss Farmers' Union) :
N

LULUCF: Land Use Statistics (SFSO), National
Forest Inventories (WSL), Agricultural Data (ART), FOEN CRF tables
Forest Statistics (FOEN) generated by

internal GHG

. ) the CRF Reporter

inventory files .
(submitted)

Data from Industry Associations
and further Institutions

— data flow <-+» controlling

Figure 4  Data collection for EMIS database, CRF Reporter and FOEN internal GHG inventory files (for quality
control purposes only).

1.4. Methodologies

1.4.1. General Description

Emissions are calculated on the basis of the standard methods and procedures of the
Revised 1996 Intergovernmental Panel on Climate Change (IPCC) Guidelines for National
Greenhouse Gas Inventories (IPCC 1997a, 1997b, 1997c) and IPCC Good Practice
Guidance (IPCC 2000, IPCC 2003), as adopted by the UNFCCC.

To date, emissions have been calculated, in part, by multiplying emission factors and activity
rates in the “FOEN EMIS database” and the “FOEN internal GHG inventory files”. For the
other part, emissions have been calculated by the data suppliers listed in Table 5 (e.g. for
agriculture). In the latter cases, the resulting emission data have been directly inserted into
the two databases. For the present submission, the internal GHG inventory files have been
updated only for controlling purposes. The GHG inventory files were replaced by the Swiss
national air pollution database EMIS in 2006, which was redesigned and extended during
2005/2006 to serve climate policy purposes as well. By means of an interface the data have
been exported from EMIS into the CRF Reporter. Therefore, the data in the actual CRF
tables have been produced in EMIS. For further details, see Chapter 1.4.3 below.

The National Approach for source category 1 Energy is based on import and fuel
consumption statistics (fuel sales in the transport sector) in Switzerland (see Chapter 1.4.2).
The other sectors rely on national statistics and data surveys. For the various sectors, Tier 1,
2 and 3 methodologies according to IPCC Guidelines (IPCC 1997b) and Good Practice
Guidance (IPCC 2000?) are used. The following list indicates the general approach adopted
for each of the key categories.

% For the new LULUCF reporting in Annex 4, IPCC 2003 (see References LULUCF in Annex 4) is
used.
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1 Energy

o 1A1 Energy Industries, 1A2 Manufacturing Industries and Construction, 1A4 Other
Sectors: Country specific, Tier 2 method (1A2 also Tier 3 method).
Emission factors: Country specific; exception N,O: IPCC default.

o 1A3a Civil aviation: IPCC Tier 3a method. Emission factors: CO, country specific, N,O
IPCC default, other gases country specific/ CORINAIR.

o 1A3 Transport, 1A5 Off-road: CO,: Tier 1 approach is based on oil imports, refinery
production numbers, fuel statistics and carbon content of the fuels, Tier 2 for
1A3c/1A3d, 1A5b. Emission factor: Country specific.

Other gases: Tier 2 approach, bottom-up model for activities. Emission factors are
country specific, NoO emission factors are taken from a Dutch measurement
programme.

. 1B Fugitive Emissions from Fuels: Country specific methods and emission factors.
2 Industrial Processes

) 2A1 Cement Production: IPCC Tier 2 method.
Emission factors: Country specific.

. 2C Metal Production: CORINAIR, Tier 2 or country specific methods for CO,, and Tier
3b method for PFCs.
Emission factors: Country specific (2C3 Aluminium production: plant-specific).

o 2F Consumption of Halocarbons and SFg: CORINAIR, Tier 2 method with two different
approaches (statistics, surveys), Tier 1 for 2F5 Solvents.
Emission factors: Country specific (2F2) and IPCC-default (2F4, 2F5).

o Indirect CO, emissions from the decomposition of NMVOC in the atmosphere are
accounted for by means of a Tier 2 approach (country specific).

3 Solvents

o Solvents: Approach is based on country specific industry data, surveys, statistics on
number of employees and inhabitants, etc. Indirect CO2 emissions from the
decomposition of NMVOC in the atmosphere are accounted for using a Dutch
approach.

4 Agriculture

o 4A Enteric Fermentation (CH,4) and 4B Manure Management (CH,): IPCC, Tier 2
method, Emission factors: Country specific.

o 4B Manure Management (CH,4, N,O) and 4D Agricultural Soils (N2O): The methods are
country specific, derived from the IPCC Tier 2. Emission factors: CH, and N,O IPCC
default and country specific (CH,).

o 4D Agricultural soils: Methods are Tier 1b, emission factors (N20) are IPCC default.

o 4F Field Burning of Agricultural Residues: IPCC/CORINAIR default method and IPCC
default emission factors.

5 LULUCF

o Methods: IPCC Tier 2 due to the Good Practice Guidance 2003 (IPCC 2003). Emission
factors are mainly country specific, few are IPCC default factors.

6 Waste

o 6A Solid Waste Disposal on Land (CH,): IPCC first order decay methane model,
B6A (CO,), 6C Waste Incineration (CO,): country specific Tier 2 method.
Emission factors: Country specific and IPCC default.
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1.4.2. National and Reference Approach for Sector 1 Energy

The Reference Approach is used as a check for (i) overall energy consumption and (ii) the
resulting CO, emissions reported in source category 1 Energy. In Switzerland, it is applied on
the basis of customs statistics for imported oil and oil products, and data published in the
annual report of the Swiss Petroleum Association (Erdol-Vereinigung/Union pétroliére, EV
2007). The results of the Reference Approach are compared with the results of the National
Approach for sector 1 Energy in order to test the quality and completeness of the inventory.
For the present inventory, the two approaches show very good correspondence, with CO,
emissions differing by only 1.73% in 2006 (see Chapter 3.6).

1.4.3. National Air Pollution Database EMIS

A large body of emission data is adopted from Switzerland’s national air pollution database
EMIS, which is operated by FOEN (FOEN 2006c). EMIS was established at SAEFL (former
name of FOEN) in the late 1980s. Its initial purpose was to record and monitor emissions of
air pollutants. It has since been extended to cover greenhouse gases, too. Its structure
corresponds to the EMEP/CORINAIR system for classifying emission-generating activities.
EMEP/CORINAIR uses the Nomenclature for Reporting (“NFR code”, UNECE 2003). The
Revised 1996 IPCC Guidelines provide a correspondence key between IPCC and
EMEP/CORINAIR source categories (IPCC 1997a: Annex 2). EMIS thus contains cross-
references to IPCC/UNFCCC coding formats.

EMIS calculates emissions for various pollutants using emission factors and activity data
according to the EMEP/CORINAIR methodology. Pollutants in EMIS include SO,, NO,, N-O,
NH3;, NMVOC, CO, HCI, particulate matter, Pb, Zn, Cd, Hg, PCDD/PCDF, HF, HFC, PFC,
SF6, CH,4, CO; (fossil/geological origin) and CO, (from biomass). The input data originate
from a variety of sources, such as production data and emission factors from industry,
industry associations and research institutions, as well as population, employment, waste
and agriculture statistics. EMIS is documented in an internal FOEN manual for the database
(FOEN 2006c).

The original EMIS database underwent a full redesign in 2005/2006. It was extended to
incorporate more data sources, updated, and migrated to a new software platform. At the
same time, activity data and emission factors were being checked and updated. Emissions
from EMIS that are relevant for the GHG inventory are exported to the CRF Reporter. As a
quality control measure in the implementation of the new EMIS database, all the emission
estimates are generated independently by (i) the new EMIS database and (ii) the Internal
GHG Inventory Files, both using the same updated emission factors and activity data. The
results are compared, and differences are used to identify and eliminate bugs. The output of
the two approaches is fully congruent.

Input data for the EMIS database comprise the SFOE Swiss overall energy statistics, FOEN
statistics and models for emissions from road transportation, statistics and models of off-road
activities, import statistics for synthetic gases, waste and agricultural statistics, the National
Forest Inventory and the National Forest Statistics (see Figure 4).

1.5. Key Categories

1.5.1. Methodology

The key category analyses are performed according to the IPCC Good Practice Guidance
(IPCC 2000, chapter 7). A Tier 1 level and trend assessment is applied with the proposed
threshold of 95%. Tier 2 key category analyses have not been carried out yet.

Similar detailed disaggregation as in 2007 has been used to identify important sub-sources.
A more detailed description of the key category analysis and the level of disaggregation is
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provided in Annex A1.1. The categories 2C Metal Production, 2F Consumption of
Halocarbons and SF6 and 4D Agricultural Soils have been separated into the following sub-
categories:

o 2C3 Metal Production; Aluminium Production CO, (No. 24 in Table 6)

o 2C3 Metal Production; Aluminium Production PFC (No. 25 in Table 6)

o 2C_o Metal Production; without Aluminium Production CO, (No. 23 in Table 6)

o 2F, sum of PFC (no key category, therefore not contained in Table 6)

o 2F o, sum of HFC without HFC from 2F1 (No. 26 in Table 6)

o 2F1, HFC from 2F1 Refrigeration and Air Conditioning Equipment (No. 27 in Table 6)

o 2F_o, sum of SF¢ without SFg from 2F8 (no key category, therefore not contained in
Table 6)

. 4D1, N,O from Agricultural Soils, Direct Soil Emissions (No. 32 in Table 6)
o 4D3, N,O from Agricultural Soils, Indirect Emissions (No. 33 in Table 6)

o 4D o, N,O from Agricultural Soils without 4D1-N,O and without 4D3-N,0O (no key
category in 2006, therefore not contained in Table 6),

. 4D o, CH,4 from Agricultural Soils without 4D1-N,O and without 4D3-N,0 (not
occurring, no key category in 2006, therefore not contained in Table 6)

1.5.2. KCA without LULUCF categories

For 2006, among a total of 132 categories, 36 have been identified as key categories with an
aggregated contribution of 97.3% to total national emissions. 25 categories are key due to
the level assessment, 33 due to the trend assessment.

Of the 36 key categories, 21 are in sector 1 Energy, accounting for 81.3% of total CO,
equivalent emissions in 2006. The other key categories are from sectors 2 Industrial
Processes (4.9%), 3 Solvent and Other Product Use (0.3%), 4 Agriculture (9.6%), and 6
Waste (1.1%). There are two major key sources:

. 1A3b Energy, Fuel Combustion, Road Transportation, gasoline, CO,, level contribution
20.1%,

o 1A4b Energy, Fuel Combustion, Other Sectors, Residential, liquid fuels, CO,, level
contribution 17.2%.

Compared to the key category analysis in the previous inventory report, CO, emissions from
2C_o Metal Production without Aluminium Production (KC Trend) is a new key category,
while N,O emissions from 3 Solvent and Other Product Use (previously KC Trend) is no
longer a key category.

The following table shows the contributions of the individual key categories. The complete
results of the key category analysis for 2006 are given in Annex A1.1.
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List of Switzerland’s key categories 2006 without LULUCF categories, sorted by category code.

Table 6

puay O - %S0 ¥2100°0 %81°0 60°L6 €0 ¥HO [ 1940 -°d aisem 9| dgloe
- 18] O %10 £€000°0 %00 L0zie 99'061 OZN Buiipue Jsjeme}sem g asem 9| g9|se
puay Oy 18] O %0°€ 092000 %550 99'062 ¥0'€69 YHO pueT uo [esodsiq 8}SeM PlIOS Y aseM 9| v9[ve
puas OM 19n8] O %01 992000 %8C | 8289 68818 OZN SuOISSIWT J0aIpU| 1S|10S [eJnndLBy “a aiminouby | eav|ee
puay Oy 19A8] O %v' b ¥9€00°0 %12'T ¥5'502.) 76'68¢€.1 OZN suolssiw3 |10S Joa1Iq ‘s10S [esnynouby 'q aimnouby 'v|  Lav|ze
- 19n8] O %0 060000 %9270 62°€0% 0z 8YY OZN juswebeuep ainuep g aminouby y|  ay|Le
puas O 19n8] O %0 Z1L1000 %¥6°0 610G €' LGS YHO juswebeue ainuep g aiminouby y|  ay|oe
puan O 19n8] O %t L GS€00°0 %EE'Y 6£€0€.2 [ER A YHO UOREJUB WIS OLBUT VY aminouby y|  vy|6z
puas O - %€ L GZ€00°0 %GE0 r9'581 L1°LG€E 200 951 10NPOId JBUIO PUE JUBAIOS "€ €lez
puan O 19n8] O %0 ¥2010°0 %E0'} 68875 200 O4H 'b3 Ov 3 "Blyey ‘945 pue suogieoojeH jo uojdwnsuo) ‘5 'zl rdz|e
pual O - %S0 821000 %EL0 589 000 O4H OdH- 142 INOYIM 94S PUE SUOGIEDO|EH JO UORdWNSUOD o z| o74z|oz
puas O - %L 0 €8100°0 %100 28T 21004 O4d 04d-UOloNPOId WNIUIWNNY ‘UORONPOI [BION O|  "d0id [etsnpul Z|  €0Z|5C
puas O - %60 922000 %¥0°0 0z'6l 9T 6EL 200 Z0D-U0RONPOId WNIUIWNNY {UOKONPOId [BJ8N "D "00id [BHiSNpUl 2|  €0Z|vZ
puas O - %50 611000 %EE0 6ELLL SrzLL 200 UORONPOI WNIUIUNNY INOYIM UOKONPOId [BJBN "D "00id [BLASNpU| 2| 0 OZ|eZ
puan O 19A8] O %E'G G9€L0°0 %L¥'E 85218, 111252 200 20D-UORONPOId JUB WY SJoNPOId [BISUIN V| "00id [BUISNPUIZ|  IVZ|2Z
puas O - %G1 06€£00°0 %EE0 SyvlL 9%'08¢ ¥HO SEeO [enjeN pue IO “Z Y suolssiw3 sAnibng ‘g ABiouz | zalL|iz
puan O [oA] O %0°L ¥9200°0 %EL' L 91°€09 96'LGY 200 s|an4 snoasen pue pinbr] Joy0 G|  uonsnqwog fend v ABiouz 1| gvL|oz
- 19A3] OM %20 ¥5000°0 %660 00825 €6'255 200 sjend pinbr Ansaiod/eimnouby 's10109S JBYO | UOlSNqUIOD [and v ABisuz“L| otvi|6l
puay O [9A] O %b'8 1200 %61 LL 616 95512014 200 sjond pinb [BRUSPISSY {SI0BS JOYIO F|  UORSNqWOD [aNnd Y ABiouz"L| apvL|gl
puay O 19r0] O %09 9z510°0 %0T' ¥ 89'G€Z.2 659071 200 s|ond snoeses [eqUOPISaY SI0J08S JOYI0 p|  UORSNQUWIOD |aNd Y ABiouz"L| apvL|LL
puay O 18An9] O %0°'G 812100 %E0°L 60°L¥LE 612661 200 sjand pinbry [BUOINIISUI/|BIOISWWIOD (SI0BS JOYIO 'F|  UoBSNqWoD ond v ABiouz )| epvl|9l
puay O 18A9] O %G'€ ¥6800°0 %69'C 1T62h.) L¥'ZY6 200 s|end snoasen [BUONMIISU|/|BIOISWIWIOD {SI0RBS JOYIO '¥|  UOBSNqWoD [ond v ABiouz )| epvL|gL
puas O - %90 871000 %ET0 or'zzh 70002 200 (uonene Areyjiw) uogepodsues| JOYO HodsuelL "€l uORSNQUIOD |9nd v ABiouz )| egvl|pl
puas O - %50 £€100°0 %¥0°0 1061 vS'1L6 ¥HO auljoseg uopepodsuel] peoy podsuell "g|  UORSNqWOY [aNng v ABiouz"L| qevllel
puay O 19n8] O %9'G SZYL00 %8002 92°989.01 02961} 200 auljoseg uonepodsuel] peoy ‘podsuell ‘g|  UoRSNqWOY [aNng v ABiouz )| qevl|zl
puan Oy 19n8] D) %EGL 016€0°0 %168 60V VLY 20292 200 |eselq uojepodsuel| peoy juodsuel] ‘gl UORSNQUIOD 8N4 Y ABisuz"L| agvi{Ll
puas O - %0'L 82000 %ET0 veLZL 65252 200 uoneny |AIQ ‘podsuel] "g|  uORSNQWIOD [and v ABiouz"L| eevl|ol
puay O 19n9] DM %0°'G 182100 %EE" | ¥2'80L G886 200 slend pljos uondNISUOY pue seupsnpul Bulnoeynue 'z|  uogsNqiod [and v Abiouz | zvlLl6

puas O [9rd] O %L 112000 %850 29'90€ 18'9G1 200 BENEREING) uoponysuo) pue sauysnpul Buunoeinuey 'z[  uossnquio) jand v ABisuz L 2vi(8

puaj Oy 188 O %0't 520100 %8€'S €1'798.2 St'/8€.€ 209 s|and pinbry uoponysu0) pue sauysnpul Buuneinuey ‘'z[ - uossnquio) and v ABisuz "L 2vi|L

puay O 18A9] DM %G L 606100 %¥6'€ 16760, 61°€90,1 200 s|ong snoaseo uoRdNISUOD pue seupsnpul Bulnogynue 'z|  uoRsNqiod [and v ABiouz | zvl|9

puan Oy 19n8] D) %01 292000 %GE0 €581 06'9% 200 sjang pljos sausnpujABisuzg )| uoysnqwo) |and v ABisuz L LvL|g

puajg Oy - %50 9€100'0 %EZ 0 Y12 zr8y OZN BELEREING sausnpujABisuzg )|  uoysnqwo) |and v ABreuz L[ vL|p

puss OM 18] O %Lt z12100 %047 621812 €L61G.L 2090 s|end Jsui0 sasnpujAbieus L[ uopsnqwio) jend v [ENERAA

puan Oy 19r8] O %9’} 20%00°0 %LLL 0ZZL6 €2'169 200 sjend pinbrq sausnpujABisuzg L[ uopsnqwo) |and v ABisuz L[ Ivi|z

puay Oy 18A8] D) %90 851000 %090 8€'1Z¢ €6'7ET 2090 s|an4 snoase9 sausnpujABisuzg || uopsnqwo) |and v ABisuz - L| YL|L

[bazoo 9]  [[bazoD 69]
‘ussasse ‘wssasse puail ‘wssassy ‘wIssassy ?leuwlns3y 9jewls3 066T OHO
puaijnsay |aA8] 1Insay ul "gqrIuo0D % puail [ELCH] 9002 IeaA leg) aseg 108410 (sau0bared 40NN INoynm) ajgesljdde ji sjany pue satiobaled 991n0S Ddl ‘ON
N N 1-4 1-3 =] a 0 ] v

salo0bared 40NN T INOYIIM 900z SisAeue A1oHares Aay

15 April 2008

Introduction



26

National Inventory Report of Switzerland 2008

List of Switzerland’s key categories for the base year 1990 without LULUCF categories, sorted by

category code.
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