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Executive summary

ES 1 Background information on greenhouse gas inventories, climate change and
supplementary information required under Art. 7.1. KP

ES 1.1 Background information on climate change

In 2016 a comprehensive overview on Swiss climate — basics, consequences and
perspectives — has been published by the Swiss Academies of Sciences (SCNAT 2016).
Recent data confirms a warming trend in Switzerland with an observed increase in the mean
annual temperature of 1.75°C between 1864 and 2012 (FOEN 2014d). Over the last 30
years Swiss temperature has increased with an annual average warming rate of
0.35°C/decade (CH2011 2011). The most visible change in the Alps resulting from global
warming is the retreat of glaciers with a volume loss of 12% since 1999 (FOEN 2014d).

The observed trends in precipitation are less pronounced than in temperature. They
generally show an increase in winter and spring, whereas for summer and autumn no
significant trends are detectable. Regional scenarios predict an increase in mean winter
precipitation and a decrease in summer, which will have a marked impact on the hydrological
cycle. Furthermore, higher intensity of storms as well as reduced snowfall and snow cover
duration are expected, increasing the risk and frequency of floods, landslides and debris
flows.

Concerning biodiversity, climate change is expected to affect species composition, distribu-
tion, their cycles, synchronicity, the overall genetic diversity and the provision of ecosystem
services. This in turn would raise the vulnerability of forests and potentially impair their
protective, productive, and social functions.

For agriculture, a moderate warming of 2°C to 3°C might increase productivity; however, if
the temperature rises beyond that level, the increase in heat waves and drought periods
would prove problematic for the cultivation of land and for livestock husbandry.

Various sectors of the Swiss economy are likely to be adversely affected by progressing
climate change: in particular, winter tourism would suffer from increased scarcity of snow,
hydroelectric power stations are confronted with altered runoff and sediment transport
regimes, and insurance companies may face increased losses due to winter storms and
floods. Natural hazards and extreme weather events potentially pose a growing risk to
infrastructure and human health. Heat waves in combination with elevated tropospheric
ozone levels are cause for serious concern. Finally, it remains to be seen to what extent
vector borne diseases spread due to changing climatic conditions. Recently Switzerland
analysed these challenges in detail and developed an effective adaptation strategy in order
to hedge against negative effects resulting from climate change in Switzerland (FOEN
2012b).

ES.1.2 Background information on 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 the 2006 IPCC Guidelines. From 1998 onwards, the inventories

Executive summary
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have been submitted in the Common Reporting Format (CRF). In 2004, Switzerland started
submitting a yearly National Inventory Report (NIR) under the UNFCCC.

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

The 2017 inventory submission under the United Nations Framework Convention on Climate
Change and under the Kyoto Protocol includes the NIR on hand, the greenhouse gas
inventory 1990-2015 including also the Kyoto Protocol LULUCF tables 2008-2015 in the
common reporting format as well as the standard electronic format (SEF) tables and the
standard independent assessment report (SIAR) from the National Registry.

The Federal Office for the Environment (FOEN) is in charge of compiling the emission data
and bears overall responsibility for Switzerland’s national greenhouse gas inventory and the
national registry. In addition to the FOEN, the Swiss Federal Office of Energy (SFOE),
Agroscope, the Swiss centre of excellence for agricultural research, and the Federal Office of
Civil Aviation (FOCA) participate directly in the compilation of the inventory. Several other
administrative offices and research institutions are involved in the preparation of the
inventory.

In preparing the national greenhouse gas inventory, Switzerland took into account some of
the recommendations and encouragements of the “Draft Report on the individual review of
the annual submission of Switzerland submitted in 2016” (UNFCCC 2017). The changes in
response to the review process are documented in chp. 10.1.1). Furthermore, improvements
addressed already in Switzerland's answers in the Saturday paper emerging from the in-
country review process in 2016 are presented in the sectoral chapters and chp. 10.1. Note,
these issues were considered to be resolved by the expert review team (ERT) and were
implemented in the reporting tables submitted on 7 November 2016. For completeness, the
Saturday paper (Attachment C) including comprehensive answers to the ERT is presented in
Annex 7.

The structure of Switzerland’s NIR corresponds to the UNFCCC annotated outline (UNFCCC
2014a) and it contains three parts:

PART 1 reports the obligations under the UNFCCC,

PART 2 shows the additional obligations under the Kyoto Protocol and several

Annexes provide detailed information on selected issues of Part 1 and Part 2.

Chapter 1 of the NIR, the introduction, provides an overview of Switzerland’s National
System including institutional arrangements for producing the inventory, the process and
methodologies used for inventory preparation, and the QA/QC procedures.

e The data sources used to compile the national inventory and to estimate greenhouse gas
emissions and removals are the Swiss Emission Information System (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 2006 IPCC Guidelines (IPCC 2006) including the
recommended nomenclature and methodologies concerning uncertainty and QA/QC
activities. The data in the EMIS database are pre-processed in order to enable transfers
to the CRF Reporter required for reporting under the UNFCCC and under the Kyoto
Protocol.
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e Allinventory data are assembled and prepared for input into the CRF Reporter by the
GHG Inventory Core Group, which is responsible for ensuring the conformity of the
inventory with the Updated UNFCCC Reporting Guidelines on Annual Inventories
(UNFCCC 2014a) and the Guidance for reporting information on activities under Article 3,
paragraphs 3 and 4, of the Kyoto Protocol (UNFCCC 2014b). In the preparation of this
report, the Inventory Core Group was supported by consultants. Their mandate included
editing of the NIR, data quality controls, and an analysis of the consistency between the
emission modelling and the recommendations of the IPCC Good Practice Guidance.
Furthermore, the consultants contributed to the key category analyses and carried out the
uncertainty analyses. They were also involved in improving the inventory, e.g. by
performing tasks defined in the Inventory Development Plan (IDP).

e The inventory quality management system (QMS) 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 the enforcement
of the defined quality standards. The National Inventory System complies with the ISO
9001:2008 standard (Quality Management System) and is certified by the Swiss TS
Technical Services AG (Swiss-TS 2016).

¢ 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.

Chapter 1 provides information on key categories and uncertainties.

Chapter 2 contains an analysis of trends in Switzerland’s greenhouse gas emissions by
sources and removals by sinks for all sectors.

Chapters 3 to 9 provide principal source and sink category estimates.

Chapter 10 justifies, explains and summarises the recalculations and improvements. It also
contains an overview of the planned improvements.

In PART 2, Chapter 11 reports KP LULUCF data, Chapter 12 presents information on
accounting of Kyoto Units, Chapter 13 lists changes in the National Registry, and Chapter
14 includes information on minimization of adverse impacts in accordance with Article 3,
paragraph 14.

ES.1.3 Background information on supplementary information required under article
7.1. of the Kyoto Protocol (KP)

As described above, Chapter 11 of PART 2 provides information on KP-LULUCF.

Switzerland only accounts for the mandatory activity Forest management under Article 3,
paragraph 4 of the Kyoto Protocol (FOEN 2016c). In accordance with Annex | to Decision
2/CMP.7 (Annex |, Para 13), credits from Forest management are capped in the second
commitment period. Thus for Switzerland the cap is set at 3.5% of the 1990 emissions
(excluding LULUCEF).

Switzerland chooses to account for emissions and removals from activities under Article 3,
paragraphs 3 and 4, of the Kyoto Protocol (FOEN 2016c, FOEN 2016d) over the entire
second commitment period. In addition to the mandatory submission of the inventory years
2013-2015, data for the years 1999-2012 are available and shown in Switzerland’s NIR.
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ES.2 Summary of national emission and removal related trends, and emissions and
removals from KP-LULUCF activities

ES.2.1 GHG Inventory 2015

In 2015, Switzerland emitted 48’038 kt (kilo tonnes) of CO; equivalent (CO; eq),
corresponding to 5.8 tonnes of CO, equivalent per capita (CO2: 4.7 tonnes per capita), to the
atmosphere, excluding emissions from international bunkers (aviation and marine), excluding
indirect greenhouse gas emissions and excluding emissions and removals from the sector
Land use, land-use change, and forestry (LULUCF). For the emissions that are relevant
under the Kyoto Protocol see chapter ES.3.3.

Key category analysis (KCA)

Several key category analyses are carried out by level (years 1990 and 2015) and trend
assessment (period 1990-2015), both including LULUCF categories (see details in chp.
1.5.1.2 and IPCC (2006)).

o Approach 1:in 2015, 31 categories among a total of 167 are identified as level key
categories. About half of these categories are part of sector 1 Energy, accounting for the
largest share of total national emissions.

e Approach 2: in 2015, 23 categories among a total of 167 categories are identified as level
key categories. Under Approach 2, the most important categories stem from sectors 3
Agriculture and 4 LULUCF.

Key category analyses are also performed excluding LULUCF categories. They are not
represented in the NIR but are available on request.

Switzerland’s GHG emissions by gases

Table E- 1 shows Switzerland’s annual GHG emissions by individual gases from 1990 (base
year) to 2015. Total emissions excluding LULUCF reach a minimum in 2014, which is 8.8%
below base year emissions in 1990.
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Table E- 1 Switzerland’s GHG emissions in CO2 equivalent (kt) by gas; 1990-2015. The column below on the far
right indicates the percentage change in emissions in 2015 as compared to the base year 1990. HFCs increased
by 6'198°125% when compared to 1990 levels (1990 = 0.025 kt CO: equivalent).

Greenhouse Gas Emissions 1000 [ 1995 [ 2000 | 2005
CO, equivalent (kt)

CO, emissions including net CO, from LULUCF 43'776 39'647 48'532 43'474
CO, emissions excluding net CO, from LULUCF 44'171 43'423 43'607 45'799
CH, emissions including CH, from LULUCF 6'132 5'802 5'411 5'321
CH, emissions excluding CH, from LULUCF 6'102 5782 5'396 5'307
N,O emissions including N,O from LULUCF 2'916 2'771 2'624 2'516
N,O emissions excluding N,O from LULUCF 2'829 2'689 2'547 2'438
HFCs 0 245 622 1'064
PFCs 117 17 50 44
SFg 137 93 144 203
NF, 0 0 0 0
Total (including LULUCF) 53'078 48'575 57'383 52'622
Total (excluding LULUCF) 53'357 52'251 52'365 54'856
Greenhouse Gas Emissions 2006 ‘ 2007 ‘ 2008 ‘ 2009 ‘ 2010 ‘ 2011 ‘ 2012 ‘ 2013 ‘ 2014 ‘ 2015 bg:s‘;g;

CO, equivalent (kt) to(%/i))ls
CO, emissions including net CO, from LULUCF 45'928 43'123 43'594 41'745 43'713 40'049 40913 42'040 38'346 37771 -13.7%
CO, emissions excluding net CO, from LULUCF 45'380 43'388 44'708 43'538 45'053 40'993 42'259 43202 39269 38'751 -12.3%
CH, emissions including CH, from LULUCF 5'336 5'317 5'392 5'309 5289 5232 5'192 5'131 5'134 5'099 -16.8%
CH, emissions excluding CH, from LULUCF 5'321 5'301 5'379 5'295 5276 5'217 5'179 5'118 5121 5'085 -16.7%
N,O emissions including N,O from LULUCF 2'517 2'541 2'561 2'523 2'570 2'515 2'496 2'460 2'475 2'425 -16.8%
N,O emissions excluding N,O from LULUCF 2'437 2'461 2'484 2'448 2'496 2'440 2'423 2'385 2'400 2'352 -16.9%
HFCs 1111 1'186 1'236 1'247 1'324 1'406 1'486 1514 1'527 1'536 Caspeli)n
PFCs 51 49 58 63 64.50 67.72 71.27 51.93 44.03 57.21 -50.9%
SFg 186 172 222 180 148 160 209 252 259 256 86.7%
NF; 0.0 0.0 0.1 5 8 6 0.4 0.1 0.4 0.5 -
Total (including LULUCF) 55'129 52'388 53'063 51'071 53117 49'436 50'368 51'450 A47'784 47'144 -11.2%
Total (excluding LULUCF) 54'486 52'556 54'087 52'776 54'370 50'289 51'628 52'523 48'620 48'038 -10.0%
With regard to the distribution of emissions by individual greenhouse gases, CO: is the

largest single contributor to emissions, accounting for 80.7% of total gross GHG emissions
(excluding LULUCF). The shares of CH4 and N2O are about 10.6% and 4.9%, respectively.
The shares of the three gases show slightly decreasing trends in the period 1990-2015,
whereas aggregated F-gases, which contributed with only 0.5% in 1990, increased to reach

3.8% in 2015 (Table E- 2).

Table E- 2 Switzerland’s total GHG emissions (excluding LULUCF) in CO:z equivalent (kt) and shares of different

GHG (%), selected years.

Greenhouse Gas Emissions 1990 1995 2000 2005 2010
(excluding LULUCF) kt CO, eq % kt CO, eq % kt CO, eq % kt CO, eq % kt CO, eq %
CO, 44'171 82.8% 43'423 83.1% 43'607 83.3% 45'799 83.5% 45'053 82.9%
CH, 6'102 11.4% 5782 11.1% 5'396 10.3% 5'307 9.7% 5276 9.7%
N,O 2'829 5.3% 2'689 5.1% 2'547 4.9% 2'438 4.4% 2'496 4.6%
HFCs 0 0.0% 245 0.5% 622 1.2% 1'064 1.9% 1'324 2.4%
PFCs 117 0.2% 17 0.0% 50 0.1% 44 0.1% 64 0.1%
SFg 137 0.3% 93 0.2% 144 0.3% 203 0.4% 148 0.3%
NF3 0 0.0% 0 0.0% 0 0.0% 0 0.0% 8 0.0%
Total (excluding LULUCF) 53'357 100% 52'251 100% 52'365 100% 54'856 100% 54'370 100%
Greenhouse Gas Emissions 2011 2012 2013 2014 2015
(excluding LULUCF) kt CO, eq % kt CO, eq % kt CO, eq % kt CO, eq % kt CO, eq %
CO, 40'993 81.5% 42'259 81.9% 43'202 82.3% 39'269 80.8% 38'751 80.7%
CH, 5217 10.4% 5179 10.0% 5118 9.7% 5121 10.5% 5'085 10.6%
N,O 2'440 4.9% 2'423 4.7% 2'385 4.5% 2'400 4.9% 2'352 4.9%
HFCs 1'406 2.8% 1'486 2.9% 1514 2.9% 1'527 3.1% 1'536 3.2%
PFCs 68 0.1% 71 0.1% 52 0.1% 44 0.1% 57 0.1%
SFs 160 0.3% 209 0.4% 252 0.5% 259 0.5% 256 0.5%
NF3 6 0.0% 0.4 0.0% 0.1 0.0% 0.4 0.0% 0.5 0.0%
Total (excluding LULUCF) 50'289 100% 51'628 100% 52'523 100% 48'620 100% 48'038 100%
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Emissions 2015: 100% = 48'038 CO2 eq (kt)

HFCs; 3.2% PFCs; 0.1%

SF6; 0.5%
N20; 4.9%

CH4; 10.6%

CO2; 80.7%

Figure E- 1 Contribution of individual gases to Switzerland’s GHG emissions (excluding LULUCF) in 2015.

Uncertainty Analyses

Uncertainties were assessed with Approach 1 and 2 for Switzerland’s GHG inventory
including and excluding LULUCF categories for the years 1990 and 2015 (level) and for the
period 19902015 (trend) (see details in chp. 1.6 and IPCC (2006)). The uncertainty results
for Approach 2 are displayed in Table E- 3. When excluding LULUCF, Approach 2 level
uncertainty amounts to 3.56% and trend uncertainty to 2.62%. Due to high uncertainties in
sector 4 LULUCF, overall uncertainties are generally higher for the analyses including
LULUCF categories (level: 6.14%, trend: 5.52%).

Table E- 3 Switzerland’s relative uncertainties for national total GHG emissions excluding and including the
LULUCF sector — Approach 2: Level uncertainties 2015 and trend uncertainties 1990-2015.

Approach 2 Uncertainty Analysis
Inventory Level uncertainty Trend uncertainty
2015 1990-2015
excl. LULUCF 3.56% 2.62%
incl. LULUCF 6.14% 5.52%
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Recalculations

For the latest recalculated year, 2014, the total national emissions (excluding LULUCF)
increased from 48’617 kt CO; eq (Subm. 2016) to 48’620 kt CO2 eq (Subm. 2017). See
detailed explanations of the recalculations in the sectoral chapters and the summary in chp.
10.

ES.2.2 KP-LULUCEF Activities

Switzerland reports the mandatory LULUCF activities Afforestation and Deforestation
(Reforestation is not occurring in Switzerland) under Article 3, paragraph 3, of the Kyoto
Protocol, and Forest management as a mandatory activity under Article 3, paragraph 4, of
the Kyoto Protocol. The total contribution of these activities is shown in Table E- 4 and
corresponds with values of the KP reporting tables. All activities include emissions and
removals of all GHG (i.e. CO2, CH4, N2O) from Harvested wood products (HWP), biomass
burning, drainage and N mineralization, where appropriate (see chp. 11.3).

Table E- 4 Net CO2 eq emissions (positive sign) and removals (negative sign) for activities accounted for under
Article 3, paragraph 3 and Forest management under Article 3, paragraph 4, of the Kyoto Protocol, 1990, 1995,
2000, 2005, and 2008-2015 (in kt CO2 eq)..

Greenh d sink activiti 1990] 1995] 2000] 2005
reennouse gas source and sink activities ryq¢ CO; equivalent emissions/removals (kt CO, eq)

A. Article 3.3 activities 90.28| 107.91] 123.99| 118.66

B. Article 3.4 Forest management -1'554.35] -4152.86]  4'526.25] -3'113.96

Greenh d sink activiti 2008] 2009] 2010] 2011] 2012] 2013] 2014] 2015
reennouse gas source and sink activities Net CO, equivalent emissions/removals (kt CO, eq)

A. Article 3.3 activities 73.31] 117.86] 130.75] 132.95] 133.98| 132.95] 133.19| 135.71

B. Article 3.4 Forest management -1'693.07] -2'539.30] -2'514.69] -1'184.36] -2'520.72| -2'484.03] -1'077.73] -2'536.44

ES.3. Overview of source and sink category estimates and trends, including KP-
LULUCF activities

ES.3.1 GHG inventory (Convention on Climate Change)

Table E- 5 shows the GHG emissions and removals by the main source and sink categories.
Sector 1 Energy clearly dominates national emissions, accounting for more than three
quarters of the total GHG emissions (excluding LULUCF), as shown in Table E- 6. Sectors 2
Industrial processes and product use (IPPU) and 3 Agriculture contribute a considerable
share of GHG emissions as well, while sectors 5 Waste and 6 Other are of minor importance.
LULUCF categories from sector 4 are a net GHG sink.

Overall, Switzerland’s GHG emissions decreased in 2015 compared to 1990. This effect is
mainly driven by decreases in the sectors Energy and Agriculture, which outweigh the
increase in the sector Industrial processes and product use.

Executive summary



National Inventory Report of Switzerland 2017 20

Table E- 5 Switzerland’s total GHG emissions (excluding LULUCF) in CO2 equivalent (kt) and the contribution of
individual source (positive numbers) and sink (negative numbers) categories for selected years.

Source and Sink Categories 1000 | 1995 | 2000 [ 2005
CO, equivalent (kt)
1. Energy 41'846 41'878 42'171 44'006
1A1 Energy industries 2'519 2'643 3172 3816
1A2 Manufacturing industries and construction 6'453 6'206 5'928 6'000
1A3 Transport 14'660 14'266 15'930 15'860
1A4 Other sectors 17'632 18171 16'630 17879
1A5 Other 220 163 151 139
1B Fugitive emissions from fuels 362 430 359 313
2. Industrial processes and product use 3'585 2'922 3139 3795
3. Agriculture 6'780 6'489 6'108 6'078
5. Waste 1'133 950 934 964
6. Other 12 12 13 14
Total (excluding LULUCF) 53'357 52251 52'365 54'856
4. Land use, land-use change and forestry -279 -3'676 5'018 -2'234
Total (including LULUCF) 53'078 48'575 57'383 52'622
Source and Sink Categories 2006 2007 2008 2009 2010 ‘ 2011 ‘ 2012 2013 2014 2015 |2015vs. 1990
CO, 