PHOTOVOLTAICSIin 2010
PV 2010

A STRATEGIC PLAN FOR EUROPE

1. INTRODUCTION

Solar photovaltaics (PV) is the current commercidly available energy technology offering the
least negative impacts and sgnificant environmental and socid benefits.

These benefits indude:

PV is a clean dectricity technology which avoids carbon dioxide greenhouse gas
emissions (savings of over 50,000 tonnesin 1994).

high energy ratio (energy used to manufacture PV can be generated by PV more
than three times over)

PV is the mogt suitable technology for urban on-Ste generation (e.g. on buildings,
and sound barriers) with no additiona visud intruson, noise or exhaust emissons

PV isin many cases the least cogt solution to providing reliable energy to off grid
gpplications in Europe and globdly. There are thousands of occasionally occupied
buildings in Scandinavia and remote homes in southern Europe dectrified with PV.

PV isthe principa practical and economic technology for providing small amounts of
eectricity (for lighting, radio & TV) to the billion people in the developing world who
now have no accessto eectricity

Development of the European PV industry and market leads to employment cregtion
throughout Europe over awide range of new technology skills.

It is a European Union objective to stabilise Europe's carbon dioxide emissons at their 1990
levels by the year 2000 in order to counteract the threat of globa warming. The European
Union gpproved in 1993 the ALTENER programme which aims to develop the use of
renewable energy sources in Europe and increase trade in renewable energy products
internationaly.



The ALTENER programme's specific target is to effect a 180M tonne reduction in carbon
dioxide emissions by doubling the use of renewable energy sources by 2005. The programme
ams to treble the production of eectricity in Europe from renewable energy sources.
Photovoltaics can play an important role in clean dectricity production in Europe.

The drategic photovoltaic action plan presented here has been developed by the European
Photovaltaic Industry Association (EPIA) after supply and demand side andyses and is an
ALTENER supported project of the Directorate General for Energy of the European
Commission. (DGXVII).

2. OBJECTIVESAND SCOPE

The objectives of the drategic plan isto create a framework for the sustainable growth of the
European Photovoltaic Indugtry in partnership with the increased production of European and
developing world eectricity from a renewable energy source (photovoltaics) and to increasse
internationd trade in European PV products. The time frame considered is up to the year
2010.

The plan has been developed with due consderation of the ALTENER targets and aso the
conclusions and recommendations of other studies including The European Renewable Energy
Study (TERES, DGXVII, 1993) and the conclusons of the 1994 Madrid conference an
Action Plan for Renewable Energy Sources in Europe (DGXII, XIII, XV11, European
Parliament STOA Programme).

The drategic plan has aso been developed after a generd invitation and discusson with the
European PV indugtry to submit recommendations and prioritise initiatives.

3. STATUS OF EUROPEAN PHOTOVOLTAICS

The shipment of PV modules worldwide in 1994 was approximately 70 MWp - an increase
of 15% on 1993. European companies (excluding European owned indugtries in the USA)
increased their share of the market to just over 30% (22MWp) and produced more than the
Japanese PV industry.  The higtoric share of PV modules by European companiesis shown in
Figure 1 and the gpplications for which they were destined shown in Figure 2.

It is estimated that more than 2500 people are employed in the European PV sector. There
are 13 principad PV module manufacturersin the EU15 and othersin Croatiaand Russa. The
European Photovoltaic Industries Association (EPIA) represents the principa PV module
suppliers and leading consultants.

Theingalled capacity of PV within the EU15 Sates at the end of 1994 was approximately 70
MW contributing approximately 0.06 TWh in 1994 a smal fraction of the total European



electricity consumption (<0.005 %). However this percentage would save some 50,000
tonnes of carbon dioxide per year in comparison to being generated by fossil fud plant.

The European PV indudry is not only the fastest growing PV industry but aso the most
technologicaly advanced. For example European companies produce the most efficient PV
modules (BP Solar Saturn modules), very cost effective wafers (Photowatt) and advanced cell
technologies (eg. Eurosolare). European companies are dso at the forefront of new
technology development such as Cadmium Tdluride.  European companies lead in smdll
systems and consumer products (e.g. NAPS and Intersolar) and in vaue terms the European
PV industry exceeds that of the main USA and Japan companies because the European
companies are more active in systems aswell as modules
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Fgure 2 PV Module destination by application history
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4. MARKET DEVELOPMENT ISSUES

4.1 Europe

The principd barriers to the more rapid dissemination of PV in Europe are summarised in

Table 1 dong with possible solutions to overcome these barriers.

Tablel

Barriers to the widespread use of photovoltaics in Europe

BARRIER

SOLUTION

Grid Connected

High PV cost -Transitional support through levies
-Support for large-scale production facilities
High unit energy costs relative to | -Support for large scale production to reduce

conventional power plant

costs

-Include external costs of conventional
power

-R&D on efficiency improvement

User uncertainty

-Demonstration and promotion (ALTENER
and THERMIE

Regulatory grid connection barriers

-Legislation

Utility constraints:

Interconnection needs

-develop and standardise utility connection

lack of demonstrated performance

-Demonstration and promotion

unattractive buy back prices

-transitional price support

Legislation not supportive of PV

-Carbon taxes, transitional levies, non-fossil
fuel obligations required

Lack of awareness

-Architects and planners information
programmes (ALTENER)

Lack of standards, utility certification

-Standardisation and utility certification
programme

Stand Alone

High PV cost

-Support for large scale production

lack of awareness of potential

-Information programmes (ALTENER)

Consumer reluctance

-Guarantee of performance

-Industry charter

-Education programmes

Subsidises diesel powered electricity in
island communities

- Remove subsidies or support PV

Consumer Goods & OEM Market

lack of awareness of OEM's

-OEM seminars

lack of know-how & skills in OEM's

-OEM seminars and training programmes

Table 2

Additiond barriersin the non-EU, non-devel oping country markets

BARRIER

SOLUTION

International competition from USA and Japan

-Improve competitiveness on price,
performance and product range




High cost of identifying market

-Export promotion support

High cost of servicing market

-Distributed manufacture and support




4.2 International M arkets

In the internationa non-developing country markets the principa barriers to the development
of the market for European photovoltaics are the same as for the European markets with two
additiona barriers. These additiona barriers are the greater competition from the US and
Japanese PV industry, particularly in their home markets and the high cost of seeking out
projects and markets.

4.3 Developing World

The impact that photovoltaics can make on the developing world is potentialy enormous. The
proposed EU initiative Power for The World: A Global Photovoltaic Action Plan notes
that there are more than 1 billion people in the developing world without ectricity and that 10
W)p per capitais sufficient for surviva, development and basic needs for lighting, water, hedlth,
education and socid development. A market assessment of stand aone PV in the developing
world suggests a potentid market of 16 GWp with the gpplications as shown in Figure 4.

Figure4  Devdoping world stand adone PV market potentia
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PV is acknowledged as the most practica and economic solution (on alife cycle and in some
cases capitd cogt bads) to meet the energy requirements of the 1 billion people without
eectricity in the developing world.  There remain sgnificant barriers to market development
however as summarised in Table 3.



Table 3

Barriers to the widespread uptake of European photovoltaicsin the

devdoping world

BARRIERS

SOLUTIONS

Lack of funds of many potential users

-International support

Lack of appropriate financing schemes

-Innovative finance schemes / credit

Price distortions

-Reduce subsidies on fossil fuels

Lack of awareness - decision makers

-Information programmes

Lack of awareness - users

-Information / advertising programmes

Lack of technical skills

-National / regional training programme

Lack of infrastructure support (eg. preventative
maintenance, repair service)

-Ensure programmes are of critical mass
to allow cost of infrastructure support
-Integrated programmes

Lack of standardised products and quality
control

-Product standardisation and certification
-Product specification and monitoring

Institutional problems with project planning
and implementation

-Facilitate longer term projects
-Define responsibilities of organisations
-Project management training

Import duties

-Lobbying

Government supported competition from US
and Japanese PV industries

-EU supported programmes




5. PRIORITY MARKETS
5.1 Europe

A comprehensive demand side assessment of the PV market has been undertaken as part of
the ALTENER PV2010 study and reported in Volume 3 of the study reports. As a result
priority markets have been identified.

The recommended gpproach for Europe is that of sgnificantly increasing the contribution of
eectricity generated from photovoltaics in Europe (and the developing world) in line with the
ALTENER objectives thereby creating a sustainable photovoltaic industry that can maintain its
internationally competitive pogtion.

The priority gpplication areas for Europe are shown in Table 4.The redisation of these targets,
coupled with the cumulaive inddlaion of 200MWp of PV by 2010 for “specidist”
applications, including military/sgnaling, cathodic protection and communications purposss,
would guarantee atota of 2000 MWp of PV capacity ingtaled in Europe by 2010.

Table4 Priority markets for PV in Europe - EU15

APPLICATION AREA POTENTIAL CUMULATIVE TARGET
(MWp) IN 2010 (MWp)

PV roofs 620,000 900

PV facades on| inabove 400

commercial and

institutional buildings

Other grid connect - 400

Isolated buildings 150 100

511 PV Roofs

The generation of eectricity by roof mounted photovoltaicsis attractive because:
generdion is on-gte thus reducing transmisson losses and transmisson costs
there can be savings on avoided roofing tile costs
there isno additiona land usage for the power generation
digtributed PV has a more widespread and higher profile

visud impact islimited (and sometimes enhances surroundings)

an



The ingalable PV capacity on European roof tops has been edtimated as 618 GWp or
approximately 1.6 kWp per inhabitant. The potential European eectricity production could
thus be as high as 500 TWh per year.

There has been dgnificant PV roof top experience within European member countries. In
Germany the 1000 roof programme generated 60,000 enquiries which resulted in 2,250
ingdlations (1-6 kWp) during 1990-1994. The totd ingtdled power is approximately 6
MWop. In Austriaa 200 kWp PV rooftop programme was launched in 1992. 1n 1994 Japan
launched a 70,000 PV roof programme.

512 Commercial and ingtitutional building facades

The benefits of distributed grid-connected photovoltaics on the facades of commercid and
inditutiona buildings are smilar to that of roof mounted PV with an additiona benefit that often
the building dectricity demand profile is more closdly maiched with that of the solar energy
resource (limited eectricity requirements at night).

There have been severd PV facades (aso known as cladding or curtain walling) ingdled in
Europe the most recent being the 1994 recladding of the University of Northumbria computer
building at Newcastle, UK with 40 kWp of PV and opened in January 1995.

The building facade market is consdered a priority market for European PV dectricity
production because of:

the ability to benignly integrate PV into building e ements
the potential savings on conventiond facade materid used
the relatively higher financid contribution the building users can meke.

many buildings are owned and operated by local and regiond governments who may
support the objectives of clean technology dectricity generation

it is an gpplication of renewable energy in the urban built environment and be can
applied in the renovetion of large european cities (a pecific area of interest of the EU
1994 Actions de Preparation, d'/Accompagnement et de Support -APAS).

It should be noted that roof mounted systems are generdly of greater interest in the lower
latitudes of Europe whereas building facades (with the exception of PV sun-shades) are of
greater interest in the higher latitudes (because of the lower solar dtitude). The British
Photovoltaic Association (PV-UK) recently proposed a 100 PV facade programme for the
UK.



513 Other Grid Connect

In addition to building mounted grid connected PV there remains significant potentid for
photovoltaics:

mounted on motorway and railway sound barriers
grid-support and non-building mounted distributed PV

and in the longer term
for multi-megawait power plant in southern Europe
Noise abatement has become a mgor issue in many communities as new high speed rail links

are introduced. At least two European railways are investigating combining sound deflecting
barrierswith the ingtdlation of photovoltaics.

514 | solated buildings

It was estimated in 1987 that the total European (EU12) population that lives permanently or
seasondly  without dectricity was approximately 1.2 million manly in the isolaed
Mediterranean areas and that around 70,000 houses would be less expensvely dectrified
with PV (totalling 50 MWp) than through grid extension.

With the isolated dwellings and occasiondly occupied building market in Finland, Sweden and
Audria dong with idand communities presently supplied by diesd fudled generator sets in
southern Europe a potential market of some 150 MWp of PV is estimated (after consideration
that many summer houses in Scandinavia are dready using PV systems).

The European isolated building market is consdered a priority area because:

the use of PV is often economic even without consderation of externa costs

many of the dwellings are in regions designated for regiona EU support

19



52 Global Markets

The andlysis of the globad markets has identified priority regions and gpplications. These are
summarised in Table 5.

These markets have been given priority with respect to a European PV Industry plan because
they are markets that are presently underdeveloped and thus where concerted and co-
ordinated market development is required.

In comparison there are edablished markets for the European PV indudry in
telecommunications, navigatiiond aids, cathodic protection etc. where the market is aready
free and competitive. Developed regions such as North America, Japan and Audrdia are
dready key markets for many European PV companies and thus aready being monitored.

Table5 Priority applications and markets outsde of Europe

APPLICATION REGION COMMENTS
Solar home systems India -very high recent growth
-international support
-60m ecu PV project underway
Solar home systems Indonesia -proven market
Health care systems -World Bank GEF project initiated
-50 MW government target
Solar home systems China -high potential
Industrial (telecommes, -indigenous industry outdated
navaids etc.) -World Bank projects under
consideration
Solar home systems Central Asia -high potential
(CIs and -many Nomadic families
Mongolia) -international support developing
-CIS PV industry underdeveloped
Solar home systems South Africa -high potential
Health care systems -OPEC, US, EU support developing
Solar pumps
Solar home systems Magrheb -high potential
Health care systems -EU programme support
Solar pumps -past initiatives (e.g. PV Euromed)
Solar home systems Brazil/ -high potential
Solar pumps Argentina & -relatively high income in some
SouthAmerica -rural areas
PV roofs and facades OECD -urban redevelopment
- high level of interest

12



53 Forecast Of The Year 2010 Pv Market

A business as usual market forecast assuming a 15% growth in the market and the market
segmentation as determined from andyss is shown in Figure 5. In this scenario annud
shipments would reach 630 MWp/yr in 2010.

The largest two markets would be :

solar home systems mainly in the developing world
grid-connected smdl scale sysems mainly in the indudtriaised countries

Figure5 World PV Market forecast to the year 2010
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6. ACTION PLAN

A drategic action plan is proposed here for the development of the European PV Industry and
Market to create a framework for the sustainable growth of the industry and increased
eectricity generated from a clean energy technology. The plan calsfor the following:

Targetsfor ingaled PV in Europe by 2010
- and resulting carbon dioxide saving contribution

Target for European manufacturing capacity by 2010
- and resulting employment generation

Proposed programmes and recommended policies

6.1 TheYear 2010 Targets

The proposed European photovoltaic targets for 2010 are summarised in Table 6.

Table 6 Proposed 2010 European photovoltaic targets

PARAMETER YEAR 2010 TARGET
Cumulative installed PV capacity in Europe 2000 MW
- PV roofs 900 MW

- PV facades 400 MW
- PV grid plant 400 MW
- Isolated homes 100 MW

- Other 200 MW
Manufacturing capacity 1000 MW/yr
European share of international PV trade >40%
Solar homes supplied to the developing world 20 million

These targets are considered redistic and have been proposed taking into consderation the
various barriers and proposed programmes and policies to overcome these barriers and the
needs for a sustainable European PV industry.

For comparison targets and forecasts by other EU reports are presented in Table 7.

=



Table7 European PV targets

PARAMETER 1994 PV2010 | ALTENER TERES TERES MADRID

Existing | Proposed Plan
Year 2010 2005 2010 2010 2010

Installed PV in 70 2,000 500 1,135 6,730 16,000

Europe (MWp)

PV Electricity <0.05 2.0 1.0 1.25 7.4

(TWh/yr)

Manufacturing 35 1000 - - - 2,000

Capacity (MW/yr)

European share of | >30% >40% - - - 500 MWp

international trade

in PV

CO2 savings <0.05 2 1 7 15

mill. Tonnes/yr

TERES = The European Renewable Energy Study, 1993 (DGXVII)
MADRID = Action Plan for Renewable Energy Sources in Europe , 1994 (DGXII, DGXIIl, DGXVII)

It should be noted that to achieve 2000 MWp ingaled in Europe by 2010 requires a
consgent 20% annua growth in European PV ingdlaions. (An annud growth of 45% is
required to achieve the Madrid plan)

A European PV manufacturing capacity of 1000 MWplyr requires an investment of some
2,000 MECU.

6.2 Proposed Programmes
6.2.1 European 500 MW grid connect programme

Lack of awareness and confidence among the genera public and decison makers are
important barriers to the diffuson of PV technology. The comparatively high capitd cost of PV
systems is dso a Sgnificant obstacle to acceptance of PV, but module costs are heavily linked
to production volumes, which in turn are linked to consumer demands.

PV is therefore in something of a “Catch 22" dtuation. Until the technology proves its vaue
and gains consumers confidence, demand is likely to remain low and production costs will
reman high.

Programmes of support for PV - whether these be at the European level, funded through the
Commission of the European Union, nationd leve, with funding from nationa government, or
a the locd level where regiond authorities or individud states provide the financia backing -
are essential to overcome this trend.

A




Government backing of PV, in the form of grants or subsdies for new ingdlations, will serve
not only to increase the number of practical demondrations but dso will be seen as an
endorsement of PV power generation systems.

The benefits of PV as a source of dectricity in Europe are more than sufficient to judify a
magor programme of public support, amed at developing the market to the targeted 2000
MWp ingaled by 2010 and a commercidly sustainable market of around 350 MWplyr.

To meet the overall target of 2000 MWp ingtalled in Europe by 2010 a 10 year (1995-2005)
trangtional market enablement programme is proposed with the following key projects.

100,000 PV roof project
(average size = 3 kWp, total = 300 MWp)

2,000 PV building facades project
(average size = 50 kWp, total = 100 MWp

large scale power plant
(0.1-1 MWp range, total = 100 MWp)
(including noise barriers)

The scde of the programmeis shown in Figure 6

Figure6  Annud ingdlations of the proposed European 500 MW grid connect programme
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The 10 year enablement programme is gppropriate in that it would result in a total of 500

MWp inddled by the year 2005 thereby meeting the existing Altener 2005 PV target. It
would aso enable 25% of the PV2010 goal to be reached.
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Importantly, the programme will assgt in teking PV from the stage where only the “innovators’
- those willing to take a risk with a comparatively new technology - will buy such systems, to
the stage where the market is more mature, system costs have decreased and there is no
longer a percaived risk in accepting the technology.

The proposed public funding support would be a relatively large component of the cog,
initidly (49%) dropping off linearly to zero in 2006.The expected annud investment costs for
each of the three sectors (Roofs, Facades and Power plants) during the period of trangtiona

support are defined in Table 8. The totd cost of the programmeis shown in Figure 7

Table 8 Annua investment costs by sector of the EU 500 MW grid connect project
1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005
Annual roof costs (MWp) 19.0 26.0 39.7 72.6 133.1 | 183.2 | 224.3 | 268.2 | 299.2 | 328.5
Annual facade costs (MWp) 14.0 2.1 33.7 40.2 53.8 71.9 85.4 101.1 | 1175 | 1285
Annual plant costs (MWp) 6.0 11.1 155 19.2 26.8 37.5 46.8 58.6 72.3 84.3
Support level (%) 49 45 40 35 30 25 20 15 10 5
Roof subsidy (MECU) 9.3 11.7 15.9 25.4 39.9 45.8 44.9 40.2 29.9 16.4
Facade subsidy (MECU) | 6.9 113 | 135 (141 (161 |180 |171 |152 |117 |64
Plant subsidy (MECU) | 29 5.0 6.2 6.7 8.0 9.4 9.4 8.8 7.2 4.2
Programme cost (MECU) | 19.1 |28.0 |355 |46.2 |641 |732 |713 |642 |489 |27.1
Figure7  Overdl cod of the EU 500 MW grid connect project
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The proposed contribution from public funds would be at three levels.
European  60%
National 30%
Loca 10%
The public funding required for trangtiona support over the proposed 10 year programme is

shown in Figure 8 where it is assumed the support falls linearly from 49% in 1996 to zero in
2006. Thisissummarisedin Table 9.

Figure8  Trangtional support contributions to the proposed EU 500 MW grid connect
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Table9 Codts of the 500 MW grid connect programme

MILLION ECU

Total costs PV roofs 3617
Total costs PV facades 1545
Total costs other grid connect 1038
Total programme costs 6200
Local contribution 48

National contribution 143
EU contribution 287

1N



At the end of the 10 year programme, PV module costs are expected to have decreased to
around 2.50 ECU/Wp. The practicdl experience gained in producing, sdling, ingdling,
operaing and maintaining an ever increasing number of systems will move the technology from
a specidig fidd to a more customary one which will help to reduce overdl system costs
sgnificantly. The system price predictions are illustrated in Figure 9.

Figure 9 Price predictions for grid connect systems
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When the trangtiona support programme ends, it is expected that the grid-connect PV
industry will have reached a suitable stage of maturity and will have achieved the cost
reductions needed to enable it to sustain further market growth without externd support.
Continuation of the growth after 2005 together with non publicly supported ingalations would
account for the other 75% of the proposed 2000 MWp ingtalled in Europe by 2010.

Figure 10 and Figure 11 illugtrate the unit energy costs from roof mounted grid connected PV
sysemsin southern Europe and facade systems in central Europe. The beneficid effect of the
trangtiond support for the consumer isclear.  Thefind resulting unit energy codsin the year
2010 are competitive with conventiond energy codts if externa environmenta and socia costs
are taken into consderation for conventiona foss| fuelled eectricity.



Figure10 Unit Energy Cods. roof integrated sysems in southern Europe
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Figure1l Unit enerqy cods building facades in centra Europe
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It is proposed that many of the building mounted ingdlations would be high profile buildings
and innovative ingalations attracting public atention and support and encompassing urban
development and renovation.

It is proposed that the 500 MW grid-connect project also be supported by a programme of
enabling and market devel opment measures notably:

for building mounted grid connected systems

country by country review and recommendations on utility legd congraints

promotion to architects and planners (which is aready being done as part of the
ALTENER in some countries

provide product development support (continuation of JOULE programmes in this
ares)

guarantee of performance for customer
guarantee of eectricity buy-back at sdling price
tax incentives (such as accelerated depreciation)

for grid-connected PV plant generally

a non fossl fud obligation on utilities to generate a proportion of output with
specified new renewable energies

standardisation and certification of utility connected equipment

alevy on foss| fued dectricity as currently applied by some regionsin Europe

6.2.2 European 100,000 I solated building project

One area of activity in the EU APAS programme is a survey of non-eectrified houses in
Southern Europe. It is proposed that this activity be followed with a target dectrification with
PV of 100,000 isolated buildings throughout the EU but mainly in Southern Europe. The
barriers to widespread dissemination of stand aone PV in Europe have been outlined earlier in
this report. To counter these barriers it is proposed that a series of enablement measures be
introduced under Altener or regional EU programmes. The proposed measures are:

Promoation of PV to potential users
financid incentives a the regiond or nationd level



In addition it is proposed that the PV industry seek to establish methods of guaranteeing the
performance of systemsto build up user confidence in the systems.

6.2.3 Developing World Programme

The EU Power for the World Initictive, the Solar Energy Initiative of the World Bank and
Globd Environment Facility (GEF) programmes in India and Zimbabwe demondrate the
growing support for the use of PV in developing countries to meet basic and development
needs.

EPA fully supports these initiatives and recommends that a 2010 target of 20 million
European enabled (supplied or funded) solar lanterns or rurd household (solar home systems)
areingalled by 2010 with an gpproximate ingtalled PV capacity of 2000 MWp.

The key elements recommended for the developing world programme are:

co-operation between the EU, World Bank, UN, GEF, ADB and others in financing
and implementing the mgjor development programmes

Egtablishment of regiond revolving funds and appropricte financing schemes
supported by industry, NGO's and international development agencies to operate in
co-operation with developing country organisations. An EPIA lead organisation to
devel op projects should be considered

The European industry should play or more active role in formulating World Bank,
ADB, UNDP, GEF PV deveoping country projects by providing advice and
seconding personnd to mgor programmes

Enhanced infrastructure support to PV programmes in developing countries (training,
project management, support centres)

The European PV indudtry is experiencing aggressive competition at present in the developing
world market, particularly from the US PV industry. The US industry has established close
links with USAID and US DoE to develop the market in key areas such as India, Indonesia,
Mexico and Southern Africa. The US DoE has aso sponsored seconded positions in World
Bank departments. In Indonesia for example the market was developed by Europe but is
now being commercidised by the US industry through US supported programmes.

A temporary transtiona support programme is thus recommended to counter the US industry
market initiatives as summearised in Table 10.



Table10 Elements of the proposed deve oping world market development  programme

ACTIVITIESRECOMMENDED
Establishment of a European Renewable Energies Export Council
to facilitate export promaotion missons
Support and secondments to GEF, World Bank, ADB, IADB
Project identification missons

6.2.4 L ow cost manufacturing partner ship investment programme

The study team supports the proposa of the Madrid Conference for a partnership investment
programme for new large scade manufacturing plant. This should be achieved asfollows:

a CEC invitdion to the PV indudry, dectricity utilities, and European invesment
funds to participate in the development of large 50 MWp+) PV manufacturing plant

long term contracts from the utilities for PV a agreed prices and quantities
guaranteed number of PV procurements for developing world projects

committed enhanced support for ALTENER, THERMIE, ERDF, Cohesion Fund,
and other EU programmes to support the introduction of PV

incentives for the indugtry for existing production processes which could for example
be linked to achievementsin developing the process and overcoming bottlenecks

incentives for balance of system suppliers for improved equipment

support for companiesto provide al necessary assstance to potentia users



6.2.5 Increased R& D support for new PV technologies

The benefits of JOULE programmes in the development of new PV technologies such as PV
cladding and new manufacturing techniques are well recognised. It is recommended that such
support should be continued and enhanced up to the year 2005 and prioritise on:

new low cost manufacturing techniques

standardisation and certification of products for
- utility connection
- isolated dwdlings
- developing country solar home systems

6.3 Benefitsto the European Union of the proposed programmes

Various detailed computer models are available for the purpose of andysing the market
potentia for new energy technologies and ng the associated costs and benefits of
policies to encourage market penetration.

Anintegrated computer based world PV market model has been developed for the purpose
of this study, incorporating the correlations between interdependent market parameters, such
as shipments and manufacturing capacities, indtalled PV generation capacities, market shares,
investments required for manufacturing capacity increases, generated employment, etc. This
mode checks for and detects incong stencies between available market figures and estimates
given in literature. This provides a sound base for the estimate of unknown market parameters
and for the development of market scenarios and extrapolations to the year 2010.

6.3.1 Employment

The employment generated by the PV sector has been estimated separately for the areas of
origin of PV equipment (PV+BOS manufacturing, services and wholesdes) and for the areas
of destination (locd retailers, inddlation, maintenance) and, assuming the Business as Usual
Scenario, will total in year 2010 more than 150.000 employed (of which 32.000 in Europe).

The employment model has clearly made evident, how PV technology will produceintimea
marked multiplicator effect on employment, since the large mgority of PV employment will be
generated in the areas of degtination of PV equipment, and mostly by the demand for
maintenance and sarvicing activities arigng from the accumulation in time of long-lasting small-
scde PV indgdlations. Furthermore, PV employment will be particularly beneficid to the
European economy since:

it isentirdy additional, no employment in other sectorsis subgtituted, snce PV
technology does not replace other conventiond technologies,



it isdigtributed over the territory, since linked to the diffusion of PV systems, and not
to some concentrated power generation facility;

ensures continuity in time and presents no seasondity;

employment is created precisaly in those areas, which mostly need economic
development simulation, i.e. the remote rurd areasin the developing world as well
asin less developed aress of the industridised world.

If the proposed programmes are supported and the target of 2000 MWp of PV ingdled in
Europe is achieved it is estimated that a minimum 58,000 additional jobs would be crested in
Europe. Thisisshownin Table 11 for the various enhanced market growth scenarios over the
business as usual case. The breakdown of employment for the business as usual scenario is
presented in Figure 12.

Table1ll Scenariosfor annud market growth rate, investment reguirements and

employment generation to 2010.
Europe
What is required to reach in year 2010 a whole world PV market scenario of: (assuming 32% of capacity
installed in EU)
World Investment for Cumulative Cumulativ PV sector
PV manufacturing Annual installed PV sector Remarks e installed Employment
market capacity shipments capacity Employement capacity
growth increase
rate

% year % of sales MWplyear MWp Employed MWp Employed

15% 7,2% 630 3.900 152.000 Business as usual, will 1.200 32.000
develope
spontaneously

20% 9,3% 1.240 6.300 261.000 Achievable by 2.000 56.000
eliminating market
barriers

25% 11,1% 2.380 10.200 453.000 Requires consistent 3.300 98.000
market stimulation

30% 12,8% 4.460 16.700 783.000 Requires breakthrough 5.300 170.000
in technology and costs

35% 14,4% 8.160 27.300 1.345.000 Extreme scenario 8.700 294.000

6.3.2 CO, Emissons Reductions

The savings in carbon dioxide emissions resulting from the displacement of cod fired dectricity
generdion plant with an energy technology that does not emit CO, during the generation
process would be gpproximately 2 million tonnes per year. Even assuming that PV was
displacing power plant representative of the average European electricity generating plant with




associated CO, emissons of 0.55 tonnesMWh, (rather than dirty coa power plant), annua
savingsin CO, would amount to approximately 1.1 million tonnes per year.



Figurel1l2 Employment forecast in the PV sector to 2010 - business as usua case
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6.3.3 Security of Supply

One of the important objectives of the ALTENER Programme is to reduce Europe's
dependence on imported energy. Energy dependence is undesirable as supplies from externa
sources are vulnerable to mgor disruption, whether this be caused by war or politica
upheavd, as the recent gulf crises demondrated, or embargoes, as the two oil crises of the
1970s highlighted. Energy dependence can dso contribute to nationd debt and has
implications for trade ba ances with many nations struggling to pay for imported energy.

Photovoltaics and other renewable energy technologies provide energy independence by
alowing countries to utilise their sustaingble indigenous energy sources. This consderation is
likely to increase in importance as many European countries’ reserves of foss| fudls (eg. North



Sea oil and gas) gradudly diminish. It is dready of mgor importance to many developing
countries that have no readily accessble conventiond energy resources, and are forced
towards crippling nationa debts resulting from fuel imports, particularly as many of these areas
are epecialy wdl blessed with natural solar resources.

6.34 Rural Water Supply, Health Care and Education

Paticularly in rurd aress, PV can make a dgnificant contribution to the qudity of life of
innumerable smal communities. PV pumping systems are dready in evidence, for ingance, in
many smdl villages in West Africa, helping to meet demands for drinking and irrigation water
when hand pumps have proved inadequate. In such cases thisis an invauable utility which not
only helps to meet basic potable water needs, but which also leaves loca inhabitants free to
tend crops or establish smal business for trading.

Hedth care and education needs can be smilarly enhanced. PV provides the opportunity to
meet essentia lighting, water pumping, refrigeration and communications requirements. This
can have a sgnificant impact on the success of education schemes and regiona hedth care
programmes.

6.3.5 Model Comparisons

An dternative modd, SAFIRE', which performs a similar function to the integrated compuiter
based PV market modd mentioned above (although it is not dedicated to the PV market
alone) was aso used to analyse the associated costs and benefits of the proposed
programmes for comparison purposes.

The forecasts from SAFIRE, indicate that if the proposed programmes are supported and the
target of 2000 MWp of PV ingdled in Europe is achieved a minimum of 23,000 jobs would
be created, and a net saving of approximately 650 thousand tonnes of CO, emissonswould
be realised by 2010 compared to 1995 figures. The prediction for carbon dioxide emissions
savings takes into account &l CO, released during the PV production process.

" SAFIRE was financed under the JOUL E Programme by the EU’s DGX |1 and developed by a consortium
comprising ESD Ltd (UK), ZEW (Germany), FhG-1Sl (Germany), |ER (Germany), IARE (France) and
Coherence (Belgium)
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PHOTOVOLTAICSIN 2010
PV2010

A STRATEGIC PLAN FOR EUROPE

SUMMARY

This report presents a drategic plan to the year 2010 for the sustainable growth of the
European Photovoltaic Indugtry in partnership with the increased production of eectricity in
Europe (and the developing world) from photovoltaics and increased internationa trade in
European photovoltaic products.

The plan has been developed as part of a European Commission Directorate Generd for
Energy (DGXVII) ALTENER supported study undertaken by the European Photovoltaic
Industry Association (EPIA).

The drategic plan cdlsfor the following targets

PARAMETER YEAR 2010 TARGET
Cumulative installed PV capacity in Europe 2000 MW
- PV roofs 900 MW

- PV facades 400 MW
- PV grid plant 400 MW
- Isolated homes 100 MW

- Other 200 MW
Manufacturing capacity 1000 MW/yr
European share of international PV trade >40%
Solar homes supplied to the developing world 20 million

To meet these targets the plan recommends the following programmes:.

A European 500 MW grid connect programme comprising:
- 100,000 PV roof project
- 2,000 PV building facade project and
- 100 MW power plant project

European 100,000 isolated building project

20million Solar Home System Developing World Programme



Manufacturing partnership invesment programme
Increased R& D support programme



