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G E N E R A L  F R A M E W O R K

Throughout  2007, the f ramework for photovoltaic technology

development  in the public sector did not  experience any part icular

changes: Research and development  act ivit ies persisted on the level

of  previous years whereas support  for new pilot  and demonst rat ion

systems cont inued to be very limited. The lat ter cont inues to pose 

a barrier to the rapid t ransfer of  result s f rom R&D into indust rial

solut ions and products. On the other hand and driven by the rapid

growth of  the worldwide photovoltaic market , indust ry development

cont inued to be st rong with new ent rants and product ion facilit ies

announced.

Energy policy mat ters remained constant ly high on the polit ical

agenda with various important  decisions at  government  and

parliament  level all throughout  the year 2007. Early in the year, 

the federal council announced the main energy policy goals along

four main priorit ies, namely in- creased energy ef f iciency, increased

use of  renewable energies, new large scale power plants and a

specif ic foreign policy for energy. In spring 2007, the parliament

decided for the int roduct ion of  a CO2 tax in the heat  and power

sector and concluded the debate for a new act  on the liberalisat ion

of  the elect ricit y market . In September, the Department  of  the

Environment , Transport , Energy and Communicat ions announced

act ion plans for energy ef f iciency and renewable energy.

Of greatest  relevance for photovoltaics and other renewable energies

is the new act  concerning the liberalisat ion of  the elect ricit y market .

Af ter the reject ion by public referendum of  the f irst  at tempt  on this

subject  in 2002, a new law has now been adopted. Within this law, a

goal of  addit ional 5 400 GWh from “new” renewable energies by

2030 is formulated. The feed- in tarif f  model was decided as the main

support  scheme to be implemented. However, the law also includes

green power market ing as a possible market  model and the two

promot ion schemes may be changed during the lifet ime of  a power

system. To support  the deployment  of  renewable elect ricit y through

the feed- in tarif f  model, a levy of  0,6 cCHF per kWh of  consumed

elect ricit y has been decided, yielding a total annual amount  of  about

320 MCHF. This amount  is divided into maximum cont ribut ions 

f rom each of  the renewable energy technologies. 

Following the adopt ion of  this law in March 2007 by the Swiss

parliament , the rest  of  the year was devoted to elaborat ing the

concrete terms and details. The act  came into force on 1 January

2008 and actual payments in the feed- in tarif f  scheme will

commence in 2009. This represents an important  advance for 

the Swiss photovoltaic market  deployment . It  should allow the

photovoltaic sector to follow a steady albeit  quite limited growth

over the years to come. Increased interest  in renewable energy 

in general and photovoltaics in part icular could be observed

throughout  the year 2007.

Finally, the f ramework for the energy research remains otherwise

unchanged: The energy research st rategy is def ined by a 4 year

energy RTD master plan, with 2007 as the last  year of  the period

2004 – 2007. The master plan developed by the Federal Commission

for Energy Research (CORE), in cooperat ion with the Swiss Federal

Off ice of  Energy (SFOE), is based on st rategic policy goals (energy &

environment , science & educat ion, indust ry & society). During 2007,

the next  4 year energy RTD master plan, covering the period 2008 –

2011 was adopted. It  conf irms the important  posit ion of  photovoltaic

RTD in the Swiss energy RTD landscape.

N AT I O N A L  P R O G R A M M E

Switzerland has a dedicated nat ional photovoltaic RTD programme

which involves a broad range of stakeholders in a st rongly coordinated

approach (www.photovoltaic.ch). This nat ional photovoltaic programme

focuses on R&D,D in a system and market  oriented approach, f rom

basic research, over applied research, product  development , pilot  

and demonst rat ion projects all the way to market  st imulat ion. As

indicated above, act ivit ies in pilot  and demonst rat ion projects were

limited during 2007. On the technical level, thin f ilm solar cells and

building integrat ion are the foremost  topics of  priorit y. The

programme is organised along the ent ire value chain and addresses

the crit ical gaps f rom technology to the market  place. Thorough

component  – in part icular for photovoltaic modules and inverters –

and system analysis aims at  increasing ef f iciency, reliabilit y and

performance. Accompanying measures to raise the qualit y and

reliabilit y of  photovoltaic power systems include work on standards

and design tools. On the market  side, deployment  has so far mainly

been driven by voluntary green power market ing programmes 

of  ut ilit ies. This will now change to the feed- in tarif f  scheme as

explained above. Finally, the programme places emphasis on

informat ion and communicat ion in order to raise the awareness 

for opportunit ies involving photovoltaics.

Through the bias of  Task 9 of  the IEA PVPS Programme, the subject  

of  technology co- operat ion with developing count ries cont inues 

to be expanded. During 2007, the f irst  term of  the interdepartmental

plat form for the promot ion of  renewable energy in internat ional 

Fig. 1 -  Extension of  t he solar power system on t he football st adium Wankdorf

in Bern t o 1,35 MWp (PV design, engineering and installat ion: energiebüro®,

Ingenieurbüro Hostet t ler, Minder Energy Consult ing, TRITEC; photo: TRITEC).
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co- operat ion – REPIC – was successfully concluded (www.repic.ch).

This plat form supported dif ferent  photovoltaic projects of  Swiss

ent it ies in developing count ries. The four part icipat ing government

agencies decided to extend the REPIC plat form for a second term 

and to int roduce energy ef f iciency as an equal topic to be promoted

in the future.  

R E SE A R C H ,  D E V E L O P M E N T  

A N D  D E M O N ST R AT I O N

The Swiss Photovoltaic RTD Programme is based on a 4 year RTD

master plan, covering the period 2004 – 2007. In the last  year 

of  this period, overall 55 projects, supported by various nat ional 

and regional government  agencies, the research community 

and the private sector were conducted in the dif ferent  areas of  the

photovoltaic energy system. Market  orientat ion, cost  reduct ion,

indust rial viabilit y and t ransfer as well as increased ef f iciency and

reliabilit y are the main object ives of  the technical R&D. 

For solar cells, the main focus remains on thin f ilm solar cells 

with projects in a wide variety of  materials (amorphous and

microcrystalline silicon, compound semiconductors, dye- sensit ised

cells). During 2007, emphasis on t ransfer f rom R&D to indust rial

processes and products cont inued. Work on thin f ilm silicon at  the

Universit y of  Neuchâtel concent rated on the ef f iciency and repro-

ducibilit y of  micromorphous solar cells as well as the rapid large area

deposit ion of  it s individual layers of  amorphous and microcrystalline

silicon, including work on t ransparent  conduct ive oxides (TCO) and

intermediate ref lector layers. In the area of  thin f ilm silicon, st rong

co- operat ion with the companies VHF- Technologies and oerlikon

solar cont inued. During 2007, the equipment  manufacturer oerlikon

solar extended it s act ivit ies as a leading supplier of  manufacturing

systems of  thin f ilm silicon solar cells on glass and was able to

acquire a number of  important  large orders. With regard to CIGS

solar cells, the Federal Inst itute of  Technology in Zurich focused the

work on high ef f iciency f lexible CIGS cells on plast ic and aluminium.

During 2007, the spin- of f  company FLISOM, act ive in this solar cell

technology, cont inued it s ef forts towards an indust rial product . 

For dye- sensit ised solar cells, work cont inued on new dyes and

elect rolytes as well as high temperature stabilit y of  the devices.

Exploratory work was undertaken on new solar cell concepts (organic

solar cells) at  the Swiss Federal Laboratories for Materials Test ing

and Research EMPA.

Emphasis cont inues to be given to the applicat ion of  building

integrat ion, both for new solut ions involving thin f ilm solar cells 

as well as for new mount ing systems and st ructures for sloped roofs

and facades.

With the ongoing market  development , qualit y assurance of  products

and systems, as well as standardisat ion, cont inue to be of  high

priorit y. The cent res of  competence at  the Technical Universit ies of

Burgdorf  and Lugano carefully evaluate products such as PV modules,

inverters and new systems. Long term experience with the operat ion

of  photovoltaic power systems is carefully t racked for a number 

of  grid- connected systems, ranging between 10 and 25 years of

operat ion. Cont inuous development  of  system solut ions has resulted

in a number of  indust rial products which are increasingly being

exported. 

Along with the examples of  the solar powered airplane project

SolarImpulse (www.solar- impulse.com) by Bert rand Piccard and the

solar powered boat  project  PlanetSolar (www.planetsolar.org), both 

of  which plan to t ravel around the world by air and respect ively on

water in the coming years, the solar powered car project  Solartaxi

(www.solartaxi.com) started it s actual t rip in 2007. By the end of

2007, it  had reached the Asia Pacif ic area and was in Bali during 

the UNFCCC Climate Change Conference.

Internat ional co- operat ion cont inues to form a st rong pillar of  the

R&D act ivit ies with 11 projects running in the 6 th and 7 th f ramework

RTD programmes of  the European Union during 2007, of  which 

3 are integrated projets. Swiss research groups are part icipat ing 

in the integrated projects FULLSPECTRUM, PV- ATHLET and

PERFORMANCE. Internat ional projects are also carried out  as part  

of  programmes such as the European Space Agency: The project

envisolar aimed at  the increased use of  satellit e based solar radiat ion

informat ion in solar energy indust ries and for monitoring purposes.

The co- operat ion within the IEA PVPS programme has remained a

further st rategic act ivit y. Founded in 2005, a nat ional IEA PVPS pool

receiving support  f rom the elect ric ut ilit ies of  the cit y of  Zurich, the

Cantons of  Basel as well as Geneva, the Mont - Soleil Associat ion and

SWISSOLAR cont ributed to the Swiss expert  part icipat ion in IEA PVPS.

The support  to Swiss IEA PVPS act ivit ies could thus be broadened, in

part icular for act ivit ies in Tasks 2 and 10.

Fig.  2 -  Minergie- P- eco of f ice building Marché Int ernat ional in Kempt t hal wit h

45 kWp solar power system (archit ect : Beat  Kämpfen, PV design and engineering:

Suntechnics, photo: Suntechnics).

Fig.  3 -  Zero energy mult ifamily buildings Eulachhof  in Wintert hur wit h 176 kWp

solar power system (PV design and engineering: Amstein & Walthert , TRITEC,

photo: TRITEC).
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On the programme level, internat ional co- operat ion is also taking

place through the PV- ERA- NET project  (www.pv- era.net ) and the

European Photovoltaic Technology Plat form (www.eupvplat form.org).  

I M P L E M E N T AT I O N

Up to 2006, market  implementat ion of  PV systems was mainly driven

by green power market ing schemes of  ut ilit ies. Since the

int roduct ion of  the naturemade® labels for renewable elect ricit y,

ut ilit ies have started int roducing dif ferent  product  brands, some with

a mix of  dif ferent  renewable energy sources and others with

technology specif ic products, e.g. the product  "Premium Solar" by 

the ut ilit y of  the cit y of  Zurich. Solar elect ricit y is thus part  of  mixed

green power products, according to naturemade star® labelled

brands. With a st rong and consistent  market ing approach, t ypically

around 5 % of  the customer base can be at t racted to pay the

comparat ively high prices for solar elect ricit y, in the best  cases. With

mixed products, more customers can be at t racted. Small scale

private, domest ic and non- domest ic systems form a complementary

part  of  the Swiss photovoltaic market  which is served by local

businesses. 

In expectat ion of  the int roduct ion of  the feed- in tarif f  scheme,

interest  for photovoltaic projects st rongly increased throughout

2007. As the new promot ion scheme allows projects back to 2006 

to be promoted under the feed- in tarif f  scheme, many new projects

were init iated during 2007. In part icular, farmers with their large

roof  buildings have become very interested in realising photovoltaic

projects. 

I N D U ST R Y  ST AT U S

Some years ago, Swiss indust rial PV products covered mainly system

components such as inverters, both for grid- connected and stand-

alone applicat ions, components for elect rical connect ion, mount ing

systems for building integrat ion and custom designed PV modules.

Over the past  years, indust rial act ivit ies in the area of  solar cells,

solar modules and manufacturing equipment  for both of  these areas

have considerably increased. 

In the inverter area, some products have achieved a high export  

rate. The Sputnik Company produces grid- connected inverters at  a

capacity of  190 MW/year. The Studer Company produces stand- alone

inverters and is also very successful in export ing. ASP solar is the

third company act ive in the inverter area.

On the PV indust ry supply side, an increasing number of  companies

are serving the worldwide photovoltaic market , e.g. wiresawing

machines for silicon ingots f rom Applied Materials Switzerland

(formerly HCT) as well as f rom Meyer & Burger; st ringing, tabbing

and soldering machines for solar cells f rom KOMAX or measuring

equipment  for PV module manufacturers f rom Belval. Swisswafer is

extending it s product ion capacity for silicon ingots and wafers. 

Solar plugging systems are of fered by Mult icontact  as well as Huber

& Suhner. The Alustand® and SOLRIF® mount ing systems for building

integrated applicat ions have been very successful on the market .

Sarnaf il, now a part  of  the SIKA Company, has developed a f lexible,

watert ight  f lat  roof  PV system based on thin f ilm silicon solar cells

and is taking part  in a joint  venture with the American company

Solar Integrated Technologies (SIT). 

As indicated above, indust rial act ivit ies evolve in the f ield of  process

equipment  (oerlikon solar) and products based on thin- f ilm

technology (Flexcell® f rom VHF- Technologies, FLISOM). In 2007,

oerlikon solar received a number of  large orders for indust rial

product ion equipment  of  amorphous silicon solar cells and newly

int roduced the product ion equipment  for micromorphous solar cells.

Using oerlikon solar’s technology, the project  of  a 30 MW product ion

line by the Pramac Company, to be implemented in the southern 

part  of  Switzerland near Locarno, was announced. During 2007, 

VHF- Technologies announced the plan for a 25 MW product ion line

for thin f ilm silicon solar cells on f lexible subst rates. Furthermore,

Swiss Solar Systems (3S) is building some of  the world’s largest  

Fig.  4 -  Indust rial product ion equipment  for t hin f ilm (amorphous and 

micromorphous) silicon solar cells f rom oerlikon solar (photo: oerlikon solar).

YEAR NUM BER OF TOTAL NUM BER INSTALLED ENERGY SPECIFIC

NEW SYSTEM S OF SYSTEM S CAPACITY PRODUCTION ENERGY PRODUCTION

[M WP DC] [M WH] [KWH /  KWP]

1989 60 60 0,3

1990 110 170 0,8 400

1991 210 380 1,8 1 100

1992 110 490 3,1 1 800 800

1993 110 600 4,0 3 000 810

1994 80 680 4,8 3 500 800

1995 60 740 5,4 4 000 815

1996 80 820 6,2 4 700 825

1997 130 950 7,4 6 000 880

1998 150 1 100 9,2 7 100 860

1999 125 1 225 11,0 7 700 770

2000 100 1 325 13,0 10 000 810

2001 125 1 450 15,0 11 000 800

2002 75 1 525 17,0 12 000 810

2003 75 1 600 17,9 15 100 875

2004 100 1 700 19,5 15 700 815

2005 200 1 900 23,8 17 800 850

2006 250 2 150 26,1 21 000 845

T A B L E  1 :  SW I SS P H O T O V O L T A I C  E N E R G Y  

ST AT I ST I C S F R O M  1 9 8 9  -  2 0 0 6

( G R I D - C O N N E C T E D  SY ST E M S)

(grid- connected systems)
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PV module laminators. 3S has cont inued the st rategic cooperat ion

with the German company Schmid. 

Based on the long term experience and the large number of  

installed systems, considerable know- how is available amongst

engineering companies for the design, const ruct ion and operat ion 

of  a large variety of  dif ferent  applicat ions, ranging f rom small scale,

stand alone systems for non- domest ic, professional applicat ions and

remote locat ions, over small domest ic grid- connected systems to

medium and large size grid- connected systems in various types of

advanced building integrat ion. 

The total export  volume of  Swiss photovoltaic products is est imated

to more than 500 MCHF in 2007. Besides an increased interest  

f rom the manufacturing indust ry, the f inance sector cont inues to

promote f inancial services directed towards renewable energy.

Increased investments have occurred in the renewable energy 

sector, including photovoltaics, and dedicated funds are operated 

by important  f inance organisat ions. This t rend is manifested by the

regular investment  analysis reports published by the Bank Sarasin.

M A R K E T  D E V E L O P M E N T

The market  development , so far mainly driven by green power

market ing schemes of  ut ilit ies, supported by a few remaining

promot ional programmes and act ions in some cantons, has experi-

enced a st ronger development  in expectat ion of  the feed- in tarif f  to

be int roduced soon. The annual market  volume for grid- connected

systems is est imated to a value around 6 MWp, which is about  

twice the market  size of  previous years. The total installed capacity

has thus risen to about  36 MWp (Figure 5), corresponding to about  

5 Wp/capita. The PV energy stat ist ics have been established by

t racking the energy produced by grid- connected PV systems and

their stat ist ical dist ribut ion since 1992 (Table 1). The total energy

product ion of  grid- connected photovoltaic systems up to 2006 is

thus approaching 21 GWh.

F U T U R E  O U T L O O K

Regarding photovoltaic technology in Switzerland, the broad support

of  the nat ional PV programme can be expected to cont inue with an

ever- increasing focus on indust rial developments, new products for

niche markets and ongoing internat ional involvement . For solar cells

and modules, the ef forts to bring Swiss technology to the market

place is expected to materialise in further indust rial act ivit y. Ef forts

in the technology development  will concent rate on market  oriented

approaches and cont inuous qualit y assurance. The st rategy to

promote internat ional co- operat ion on all levels will cont inue,

related to act ivit ies in the 7th Framework Programme of  the 

European Union, the European PV Technology Plat form, the IEA PVPS

programme and increasingly in technology co- operat ion projects.

St ronger co- operat ion with other European PV RTD Programmes and

joint  projects will be established in the f ramework of  the PV- ERA-

NET project . 

With the int roduct ion of the feed- in tarif f  scheme in 2008, becoming

operat ional in 2009, the next  years will be most  interest ing concerning

the domest ic market  development . On the supply side, new players

can be expected, leading to increased compet it ion. On the demand

side, st ronger market ing act ivit ies and end- user orientat ion will need

to take place in order to reach and sat isfy new customers. Due to 

the present  limits built  in the feed- in tarif f  scheme, some of  the high

expectat ions may not  be fulf illed in the short  term and the policy

debate is expected to cont inue.
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Fig. 5 -  Evolut ion of  t he installed photovolt aic capacit y in Swit zerland between1984 and 2007 (t ot al and grid- connected, 

est imated values for 2007).


