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Overview

Switzerland has taken bold decisions to gradually phase out nuclear power and to reduce by a fifth its
greenhouse gas emissions by 2020 with domestic measures only

Switzerlandloes not produce any fossil fuels and relies heavily on {gfectricity anchuclear poweto meet

Ada StSOGNAROAGE ySSRad® 9y SNHE A Y L#Enly dnerhpOplg. @iyisi T2 N
by far the largest contributor (40%), followed by nuclear power (26#)p-electric powel(13%), and natural

gas (11%). The rest is supplied by renewable sources of energy salan, agnd and combustible waste.

Theimportance of hydreelectric power in the total energy mix owesichto{ 6 A G T SNX I Y RQ& Y 2 dzy

geography. Its central location in Western Europe makes the camingportanttransit route for natural gas
andelectricity.
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Mainregulatory

entities in _ _ _ _ .
2 £ A Iss Fe eEI egflceléﬁergy:'l'heSWlss Federal Office of Energy (SFOE) is the country's competence
{ ] Aul SN ntérfoyis @ating to energy supply and energy use at the Federal Department of the Environment,

Energy |ndustry Transport, Energy and Communications (DETEC).

U Creates the prerequisites for a sufficient, cqsizof, broadbased, economic and sustainable energy
supply

U Ensures the maintenance of high safety standards in the production, transpautilesadionof
energy

U Creates the necessary conditions for efficient electricity and gas markets and an adapted
infrastructure

U  Actively promotes efficient energy use, an increase in the share of renewable energy and a reduction
in CO2 emissions

i Promotes and coordinates national energy research and supports the development of new markets
for sustainable energy use and supply

There are no specific regulatory authorities for oil and gas as Switzerland does not produce any.
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Energy
Production/Consumptign

Generation:
6166.523 (2014)

Switzerlandhas a secure
and costefficient supply
of energy.

Consumption:
19723.177(2014)

The energy sector in
Switzerland is, by its structure
and its importance, typical of
a developed country.

Market Intelligence Group

Primary production of energy, 2014 (Mtoe)
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Energy Energy consumption by source(%)
Consumption

Source: SFOE

= Electricity = Motor fuels = Fueloils = Gas = Others

Gross energy consumption (TJ)
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Ene(gy Gross energy consumption (TJ)
Consumption ...

Source: SFOE
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Electricity
Market

Federal Electricity Act
Supply

Electricity
Regulator

EICom

https://www.elcom.admin.ch/elcom/
en/home.html

FederaElectricity Supply Aetevision on 23 March 2007, published in the Swiss Federal Gazette on 3
April 2007, entered into force on 1 January 2008

U regulateghe bases for a reliable and sustainable electratipply
U openingof the market in 2 stages

1. Inthe first 5 years, ermbnsumers with annual consumption >100 M\Wéwe freeaccess to the
market
2. After 5 years, all ermbnsumers can freely choose their electricity supplier

ElConis Switzerland's independent regulatory authority in the electricity sector. It is responsible for
monitoring compliance with the Swiss Federal Electricity Act and the Swiss Federal Energy Act, taking all
necessary related decisions and pronouncing rulings where required.

EIConmmonitors electricity prices and rules as a judicial authority on disputes relating to network access and
payment of costovering feedn of electricity produced from renewable energy

It also monitors electricity supply security and regulates issues relating to international electricity
transmission and trading.

ElIComis responsible for monitoring prices and tariffs in the electricity sector, and for this purpose it has
been entrusted with the necessary powers. It may prohibit unjustified electricity price increases or reduce
excessively high tariff§hereare no specific regulatory authorities for oil and gas as Switzerland does not
produce any.
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Why do electricity tariffs in Switzerland vary

Due to differences between the costs of internal production at power plants and
procurement on the market, and/or as a result of variations in ecological quality, differences
can arise in basic supply tariffs.

WHOLESALE PRIGEAround90% of wholesale electricity in Switzerland is traded-thescounter (OTCand is

largely subject to public service obligatigremd therefore likely to be belotlie referenced
market prices. Exchangeded volume accounts for merely some 18Rhe Swiss market.

OTC price indications for Switzerland are available through the Swiss El€ctceitpdex
(SWEP). SWEP is the volumséghted average for deliveries at the 380Laufenburdhub
between 11:00 and 12:00 the following day. SWEP was initiat&@y an&GL, and

launched in Marci998. Exchangeadedwholesale price index is offered by the Swiss
Electricity Index3wissix whichis the average price at the European Energy Exchange (EEX)
in Leipzig fonextday deliveriesvithin the Swissgrid control arédwissitas indices for both
base angeak loadslt was launched in December 2006.

RETAIPRICES Retailprices for electricity have been increasing for the past several years. They vary
strongly according to supply area. For households, average prices between cantons vary
by more than 50%. Within individual cantons, price differences can be even wider,
mainly because some mountain municipalities benefit from locatésivhydropower.

For industry, price differences are smaller, but still represent tens of percentage points.

Source: elcom
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Electricity 2017 2016 2015 2014 2013 2012
Prlces Working tariff [cents/kVWh] 025 025 0.22 0.19 0.16 0.15
Poweer tariff [CHF/MW] 41000 41'000 36100 30'900 24600 23500
Fixed basic tariff per weighted exit point [CHF/AP p.a] 387700 387700 336300 285'500 235400 225000

General AS tariff for grid operators and end consumers connected to the 0.40 0.45
transmission system [cents/kuVh] 0.54 0.64 0.31 0.45

General AS tariff for ML operators™ (SR 734.713.3) [cents/kWh] 0.04 0.05 0.05 0.06 0.03 0.05

Individual AS fanff for active energy losses for distribution system opera-

tors and end consumers connected to the transmission system 0.08 0.1 0.11 0.08 0.07 01
[cents/kWh]

ndividi i active 12 1

L ﬂﬁﬂsmml energy losses for ML operators ~ (SR 0.08 0.11 0.11 0.08 0.07 0.11

Individual AS tarniff for reactive energy for active paricipants non-
compliant with requirements (distribution system operators and power 1.75 1.32 1.15 0.96 0.93 0.75
plants in the transmission system, since 1 January 2011) [cents! kvarh]

Individual AS tariff for reactive energy for passive paricipants (distribution

system operators in the transmission system, since 1 Janwary 2010) 1.75 1.32 1.15 0.96 0.93 0.75
[cents/ kvarh]

Remuneration rate for active participants for reactive energy supplied

according o requirements (distribution system operators and power 0.30 0.30 0.30 0.30 0.30 0.30

plants in the transmission system) [cents! kvarh]

. . . . Source: Swissgrid.ch
In accordance with calculations Swissgrid 20037
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Electricity
Prices
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2017 2016 2015 2014 2013 2012
Regisiration tanff for standard balance group [EUR] 5250 6250 G250 6250 &'250 5250
m;n[guﬁ&fm control balance group in addition fo standard bal- 20D 300 3EqD e 2500 3E0D
Reqistration tanff for CH-15 balance group in addition to standard bal- . ; : :

FE00 3500 3500 3500 2200 FE00
ance group [EUR]
Balance group tariff by trading volume [cents/&Wh] ™ = = = 0.008 0.007 0.007
Balance group tariff by consumption volume [centsdkWh]™ - - - 0.014 0.010 0.010
Balance group tariff for clearing houses (annual fiat rate) [GHF]“ - - - ar100 21°250 21250

General AS on-account killing rate for power plants with a - -
minimum electricity cutput of S0 MW [cents/k\VWh] - - - -

LTC holder'™ grid usage [cents/&wWh] = = = = 0.02 0.02
LTC holder'™ active power losses [cents/kWh] - - - - 0.0z 0.03
In accordance with calculations Swissgrid 20037 Source: Swissgrid.ch

www.energymarketprice.com
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Electricity

. Average of electricitgrices (CHF/kWh
Prices

16.8

1 CHF=0.91EUR 16.6
( 6/10/2016)

16.4

X2 EnerauMarkeTPric

15.8

15.6

154

2000 2011 2012 2013 | 2014

=@ Electricity prices 159 163 165 | 164 167

Source: Swissgrid.ch

Market Intelligence Group www.energymarketprice.com



Electricity OvVerview - enercy STATISTICS REPORT switzerland g, EnerqyMarket

June 2016

Electrl_C|ty Electricitygeneration/ consumption (GWh)
Production/
Consumption
In 2015 electricity 50000
consumption in 70000
Switzerland increased
by 1.4% tc58.2billion 60000 _
kilowatt hours (kWh
50000

Electricity production
at Switzerland's power | 40000
plants fell in 2015 by
5.3% t066.0billion 30000

kWh 20000

10000

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
=== FE|cctricity generation === F|cctricity consumption

Source Swis®lectricity statistics
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swissgrid
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Swissgrigdperates the Swiss transmission system and secures the transport of energy across
long distances. The Swiss grid has two main tasks

Transport electricity from the producing power plant to the end consumer via the
transmission system. Electricity reaches domestic power sockets via regional and local system
distributors

Electricity is traded, exported and imported in Europe. Situated at the heart of Europe,
Switzerland has an important role as a transit country: electricity exports from Germany to
Italy travel via Switzerland and the same happens for the-B&st axisSwitzerland plays a
pivotal role as a European electricity hub from which the entire national economy benefits.

The Swiss transmission system is 6,Kiifimeterslong, about the distance from Zurich to
Washington, D.C. The Swiss transmission system is connected to thoseaeighleoring
countries at over 40 points

www.energymarketprice.com
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Transm|SS|0|~'| Hochstspannungsnetz Schweiz
LlneS Stand: bis 2015

Legende:

e Leitung mit 380kV in Betrieb
e Leitung mit 220kV in Betrieb
—— Leitung mit 150kV in Betrieb
—O~— Schaltanlage

00 Schaltanlage mit Transformatoren
= geplante Ausbauvorhaben
—@— geplante Schaltanlage
040 geplante Transformierung

Source: swisserid PAIOOI0E  13.07.12/mptbet
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Main electricity Switzerland's supply of electricity to end users is secured by approximately 700 companies

companies| " o . o .
swisselectric is therganizatiorof Swiss electricity grid operators, whose members comprise

AxpoGroup AxpoPower AGAxpoTrading AG, CKW) aAtpiq(AlpigAG,AlpigSuisse SA).
- swisselectrienember companies represent an important factor in the Swiss economy
CL{WWV/ /// | They generate annual revenues from electricity of around CHF 25.billion
To ensure a reliable, cestfective and sustainable supply of electricity throughout the country,
a;PO they are investing around CHF 30 billion in Switzerland between now and 2035

Together they employ more than 17,000 staff

With an annual output well in excess of 50,000 Gigawatt hours, they produce the bulk of
Switzerland's electricity.

Market Intelligence Group www.energymarketprice.com
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Hydropower

Switzerland has idel Hydropower plays a major role in Switzerland's energy production,
conditions for theutilization|  with a share of around 55%. There are currently 579 hydropower
of hydropowerl  power plants in Switzerland that have a capacity of at least 300
kilowatts.

Hydropowerthereforel  Inorder to facilitate the planned phaseut of nuclear power, the
remains Switzerland's mgst Federal Council wants to expand hydropower within the context of its

important domestic source of Energy Strategy 2050.
renewable energy.
Hydroelectric power generation (GWh)

45000
47%- produced in run 40000 o .
: .
of-river power plants 35000 f

49%- in storage power 30000
plants 25000
4%- in pumped storage 20000
power plants 15000

2, EnerauMarkeTlri
10000
5000

Source Swislectricity statistics

0
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Nuclear Power

In June 2011 parliament resolved not to replace any reactors, artf o e o NSHIZERAD:

Switzerland has five nuclgdrence to phase out nuclear power by 2034, despite continuing Leibstadt |g ,
. o3 ':/'v' ejn.ul .
reactors generating 40% of jt§trong public support for nuclear power. e R S 7
éssgmﬁ \A .\ RICH A

electricity.

# vy
_l_‘iihlebergl v ¥,

A national vote hadis the national regulatory body with responsibility for the nuclear 227 ¥ v
. safety and security of Swiss nuclear facilities. It took over from the
confirmed nuclear energy F%wiss Federal Nuclear Safety Inspectorate (HSK) in 2009, but is a
part of Switzerland'singependent body rather than being under the Swiss Federal Offi
eIeCtriCitymiX of Energy_ .

TheSwiss Federal Nuclear Safety Inspectorate (ENSI, IFSN in French) u‘ui- e U A=

42 Existing power stations |

. . . . & Plonned power stations
It monitors and regulates both safety and radiological protection in g o

nuclear installations and waste facilities e
Source: worlehuclear.org

Nuclear electricity generation (GWh)
27000
26500
26000

25500

25000

x=. EnerauMarkefPri
24500

24000
23500

Source Swis®lectricity statistics
23000

2006 2007 2008 2009 2010 2011 2012 2013 2014
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OVERVIEW
Oil &Gas Market

Market Intelligence Group

Naturalgas Switzerlandalso has gas reserves, but in most cases these are too small to just
exploitation. The only exception is Finsterwalacerng, where a total volume of 73 million
cubicmeters (the equivalent of aboB€6 of Switzerland's annual gas consumption) was
exploited between 1985 artP94, whichmeans that Switzerland's gas requirements have to
be met entirely througlmports. Thenatural gas supply to Switzerland is guaranteed thanks
to a large portfolio of suppliers from diversified geographic locations, reliable partners and
mainly longterm procurementcontracts. 7%o of gas used in Switzerland is supplied from
Western Europe (Netherlands, Germany and Norway).

Oil:In Switzerland, as in most of the OECD countries, the two oil crises in the 1970s
highlighted the risks of a unilateral energy supply. Since then, the share of petroleum
products incountry'senergy consumption has fallen from 80% in 1973 to 51.2%li, and
the oil intensity of the Swiss economy decreased by almost &alin the other

industrialized countries due mainly to the growing importance of the tertiary sector. This
trend is likely to continue. Howev&wisil consumption dropped by only 11% to about 10
million tons/year between 1975 and 2014 (0.3% of world requirements). That is why the
Federal Council is envisaging more vigorous measures to reduce consumption.

www.energymarketprice.com
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Natural Gai
Consumption/Import;

Switzerland; important
transit corridor at the heart
of the European gas marke

(100% gas imports).

Natural Gas contribution
towards the country's overall

end energy consumption is
around 12%.

5
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Natural Gas consumption (GWh)

95% of the gas consumed in
Switzerland is produced in the
Netherlands, Russia, Norway,

32000 Germany and Algeria

31000

30000 Householdsepresent the

largest consumer group with a
share of around 40%, followed
by the industrial sector with
around 330.

29000

28000
27000
26000

25000
2005 2006 2007 2008
Source Swis®lectricity statistics

Natural Gas imports (GWh)

2009 2010 2011 2012 2013 2014

Russiamgas importednto
Switzerlands mainly supplied
by the German company
E.ON.

Therecurring political or
economic tensions between
Russia and itseighboring
countries have not had any
direct consequence on the
security of supply of
Switzerland who does not
import gas directly from
Russia.

2005

2006
Source Swisglectricity statistics

2007 2008 2010 2011 2012 2013 2014
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NaturalGasRegulato

The official supervison
authority

The Swiss Federal
Pipelines Act
entered into effect in
1964

[ U Accordingo present energy policy, the gas market will obéliberalisedafter the electricity
market

U Inview of the high level of integration of the Swiss gas industry into the European supply network,
the question of opening up Switzerland's market cannot be ignored over the long term, even if the
majority of Swiss households and companies are in fact satisfied with the existing providers and

supply quality

U The development of the gas market opening in Switzerland is to maintain its competitiveness in the
future andto adjust networkaccess preserving the financial and operational interests of network
operators TheConfederation plans within this framework to enact a law on the gas market by 2020.

V¥ Theofficial supervisory authorityThe Swiss Federal Office of Energy (SF@dt) of Federal
Department of Environment, Transport, Energy and Communication (DETEC)

Other cantonal and private specialized institutions, such as

- TheSwiss Federal Inspectorate for Pipelines

- TheSwiss Federal Office for the Environment (FOEN)

TheSwiss Gas Industry Associatipformulates principles for local gas suppliers to evaluate charges
for using their networks

& b 9 adalculation modet aims to guarantee nowliscriminatory third party access to each local
gasnetwork

U based on an agreement under private law

U local distributors can reject requests for transport from third parties

Market Intelligence Group
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NaturalGas Main suppliers: distribution (%)

Mainsuppliers
E.ON Ruhrgas
GasTerra 20% A fnergy
GDFSuez SA ‘

Source gaznat.ch

= GDF Suez = E.ON Ruhrgas GasTerra = Other

Gaznat's higipressure transport network comprises over 600 km of pipelines as well as
56 stations. It is connected to the highessure European network in five different R
LRAYGAY [ [/ dz2NBE [ [2dz0A8NBXZ . I NR2YYSESX hoSNE

Gaznat draws off natural gas for its network: from the East, from the Transitgas

international gas pipeline which crosses Switzerland from North to South and from the

West, from the transport arteries coming from France. From Obergesteln, located in

GKS / 2yO0OKSa @rftftSes GKS wKsyS 3Fl A LALISTEAYS 245y
network to the Transitgas gas pipeline.
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NaturalGas
Transport
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Gaznat's higipressure transport network

comprises over 600 km of pipelines as well ag 56
stations. It is connected to the higinessure e
European network in five different points: La =

| dZNBX [+ [2dzASNBT . |-
Ruswil.

Gaznat draws off natural gas for its network: a
from the East, from the Transitgas internatioa
gas pipeline which crosses Switzerland fro

North to South and from the West, from the g

transport arteries coming from France. From

. Source: gaznat.ch
Obergesteln, located in the Conches valley, the

@ Grenoble

wKsy S 3Fa LALISEAYS 26)SR o0& {e¢Araadla 02
Gaznat's network to the Transitgas gas pipeline.

Source gaznat.ch .
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Oil market] Switzerland imports all of the
overview| Petroleum it consumes, includin
in the form of crude oilThe
O 2 dzy iivdlBfisties are
majority-owned by the private
 sector and have a combined
" output covering 456 of total
Yomestic demand for petroleum
products.

Switzerland does not
have domesti(
production of crude oil
Swiss oil demand is fu
covered by imports

Theretail market is fullfiberalizec
anddominated byBP, Exxon, She
and Tamoil. In addition, more th
p: 2F GUKS O2dz
sell biofuels.

Wholesaleand retail prices are mainly influenced by the relevant quotation prices and
exchange rates, which are driven by the global market fundamentals and expectations.

Government interference is limited to determining the level of the excise tax and VAT. In
addition, contributionstothe s®@F f £ SR Ddzf N} yiSS CdzyR 6 a9 Y.
imports of oproducts in order to finance the stockpiling system.
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Oil Consumption Consumption of oil products
16 000
Swiss oil consumption 14000

dropped by only 11% to
about 10 million 12000
tons/year between 1975 10000
and 2014 :

é 8 000
Oil consumptionin | £ o,

Switzerland is primarily in
the transport and 4000
residential sectors, which

2 000
respectively represented
56% (dominantly 0 _
) 1971 1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013
gaSOIIne) and 22% EFuel oil EMiddle distillates B Aviation fuels O Gasoline uLPG*™ m Other*
(heat'ng O||) Of a" O|I Use * Consumption includes international bunkers.  ** LPG includes LPG, NGL, ethane and naphtha. Other also includes direct use of crude oil and

other hydrocarbons.
© OECD/IEA 2015

Theimports of crude oil : : .
and petroleum products Oil net imports ( metric tonnes per year)
are mainly undertaken by
pipelines, rail tank cars
and Rhine barges. Among 10000000
these transport means,

12000000

. 8000000 = EnerquMarketiric—
pipelines play the most
important role, sharing 6000000
over 43% of the total oil 4000000
imports.
P 2000000 Source: knoema

0

. 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 WWW.energymarketprice.com
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Fuel prices in Pump prices for diesel and gasoline ($)
Switzerland 25

Gasoline and diesel
are the main fuels
consumed in
Switzerland, after

0.5
Oil is bought on 0 Source: worldbank.org
the spot market | 2006 2008 2010 = 2012 2014 2016
of Rotterdam =8—Diesel = 136 1.52 177 | 206 179 | 141
\=@=Gasoline 127 = 13 166 = 188 | 174 141
==f==Dicse| ==@=Gasoline
Gasoline:

Arax excise CHF 0.731/liteg since 1 January 2000

Amergency stock leqyCHF 0.0042/liter (fixegldoes not fluctuate with the oil price)
Antroduction of CO2 tax is not planned

Arax component about 50%

Arhe lowest gasoline prices in Europe

Diesel:
A xcise taxatiog CHF 0.789/litec since 1997
A mergency stock leqyCHF 0.0042/liter

Miesel is taxed more heavily than gasoline, therefore Switzerland has less diesel vehicles
Ao CO2 tax planned

Market Intelligence Group www.energymarketprice.com
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As a country possessing few raw materials, Switzerland has no direct access to
fossil energy carriers but has to rely on their import. It can however make use in
different fields of renewable energy sources available within the country.

Threemain forms are concerned:

U heatfrom heat pumps, solar thermal power, geothermal power and bigmass

U electricity from hydropower, wind power, photovoltaics, geothermal power and
biomass;

U gas and liquid fuels extracted from biomass

Of all renewable energy sources, biomass isrtbst heterogeneousBiogenic
waste, used woodyood stemmindgrom forestry activities, useful plants,
agricultural residuer food remains can all hgilized In Switzerland, it is currently
mainlyused togenerate heat and electricity.

www.energymarketprice.com
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Renewable energy
overview

Renewable Energy sourcep

as hydropower and wood
would continue to play a
leading role, while new
renewable energy sources
are in strong growth.
Altogether renewable
energies coveabout 1/50f
final energy consumption.

Wind

In 2014, in Switzerland, therg

were 37 wind farms with a total
output of approx. 100 gigawatt
hours (GWh) of electricity pel
year.

Windpower production
increased by 13% in 2014
arrivingat 363.2 TJ.

Market Intelligence Group
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Primary production of renewable energy (GWh)

1700
1500
1300
1100
200
700
500

300

100
2009 2010 2011 2012 2013 2014

® Hydro ®Solar = Wind ® Biomass Source stiftungkev.ch

Installed capacity of renewable energy (GWh)

1000

2009 2010 2011 2012 2013 2014

H Hydro ®Solar ®Wind ®Biomass .
Source stiftungkev.ch

www.energymarketprice.com
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Solar

The future looks very

bright since PV is

considered to reach a
quite remarkable

share of possibly over
20% of the electricity
demand.

Market Intelligence Group

Solar power has enormous potential: by 2050 it would be possible to meet around 20 percent of the
current level of electricity demand in Switzerland through the use of photovoltaic systems

SwissV market decreased by 5% in 2014 to about 305 MW newly installed capacity (37 W/capita).
Thiswas due to another reduction of Feed in TarFi3) (by approx. 20% during 2014. However, thanks to
this reduction, the Swiss Federal Office of Energy aocielase theyearly cap for PV to > 100Wp.
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CO2 emission$ Greenhouse gas emissions (CO2 equivalents)

)

Overall, greenhouse ga
emissions decreased
between1990 and 2014
(the decrease in 2014 i$
due to the mild winter).
However, the status and
development of the
indicator are evaluated
as negative because,

according to the COAct,
Switzerland has
committed to reducing
domestic greenhouse ga
emissions by 20% by
2020.

0= EnerauMarkeTPric

U7

Swisgyreenhouse gas
emissions have
decreased considerably
from 97.9 in 2013 t0 90.7 Source www.bafu.admin.ch/co2tatistik

CO2 equivalents 2014.
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