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Public Policy & The Solar Market

Expanding the market for solar
technology is a continual focus of
the IEA Solar Heating and Cooling
Programme. Through its work on
technology development and
research complimented by its
design and market activities, the
SHC Programme is working to
increase solar’s market share.
Another avenue is the use of pub-
lic policies. This article explores
how different policies can increase
solar energy’s share in the energy
market.

The underlying political motive
for public support of renewable
energy sources (RES), including
solar energy, energy efficiency
or any other new energy tech-
nology, is to achieve major mar-
ket impacts to meet important
policy objectives, such as reduc-
tion of greenhouse gas emis-
sions and improving energy
security. Secondary outcomes
from RES policies, such as
increased employment or new
business opportunities, are
viewed positively and some-
times may even become the
overriding justification for public
expenditure in RES.

Why Are Solar Policies
Needed?

One of the main reasons solar
energy has not penetrated the
mass market is its higher cost
compared to traditional fuels,
and the fact that the market
does not capitalize on the small-
er external costs of RES and the
non-energy benefits. Further-
more, in commodity markets

such as energy and buildings,
innovations or new technologies
seldom form the basis for a
competitive advantage — price
does.

In general, energy utilities and
the construction business often
behave like conservative oligop-
olies when addressing solar
energy use. The R&D expendi-
ture of energy utilities, both in
Europe and North America, has
decreased by 60-80% over the
last ten years demonstrating the
lack of appreciation for innova-
tions in these industries. It is for
this reason that public support
and public market interventions
are necessary and justified to
create a fair opportunity for
solar energy to enter the
market.

What Types of Policy
Approaches Are Used?
Public policies used to support
solar energy and its market
expansion fall into five main
categories: |) research, tech-
nology, demonstration (RTD)
support, 2) financial instruments
such as subsidies, 3) fiscal
instruments such as taxation,
4) legislative measures such as
directives or norms, and 5)
information. In practice, these
five major policy categories are
split into tens of different policy
variants.

What Are the Best Policies
for Market Expansion?
The success of policies cannot

continued on page 4
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PRESENTED TO
PROF. BECKMAN

This year's SHC SOLAR
AWARD was presented to
Professor William Beckman,
Professor Emeritus at the
University of Wisconsin in
the United States, at the
World Renewable Energy
Congress (WREC) Pioneer
Awards ceremony in
Denver, Colorado, USA.

The award is given to an
individual, company, or
private/public institution
that has shown outstanding
leadership or achievements,
with links to the IEA Solar
Heating and Cooling Pro-
gramme, in the field of solar
energy at the international
level within one or more of
the following sectors:

continued on page 5
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water heating

How Government Can Support
Solar Water Heating

A range of options used by
governments to support solar
water heating markets have been
tried and tested in countries
throughout the world. This article
discusses some of these options.

Why Support the Sales of
Solar Water Heaters?
Many governments throughout
the world actively support the
sales of solar water heaters.
The reasons that governments
provide this support vary, but in
most cases they include:

» Industry development.
There are greater economic
benefits arising from the sales
and installation of solar water
heaters than in using conven-
tional energy fueled water
heaters. Investment in labor
intensive products that save
costs in capital intensive indus-
tries lead to economic benefits
across the community.

> Security of energy service.
With a solar water heater, hot
water availability is less likely to
be interrupted by disruption to
conventional energy supplies.
> Cost savings. Solar water
heaters will result in lower run-
ning costs, which in almost all
situations give a pay back on the
additional capital investments
within a few years.

» Reductions in greenhouse
pollution. The installation of a
solar water heater has the
potential to cut in half the

greenhouse pollution associated
with water heating in most of
the world.

Barriers to Increased Sales
The barriers confronting solar

water heaters sales are primarily:

> Up front costs. A solar water
heater is more expensive than
the conventional alternative, this
leads to a more complex deci-
sion making process.

» Not a consideration. Many
people planning to purchase a
water heater do not even con-
sider a solar system.

Types of Government
Support

The types of government sup-
port offered generally address
one or both of the barriers
noted above. Support to reduce
up-front costs includes direct
rebates (subsidies), low interest
loans and tax incentives. To
increase the likelihood that solar
is considered as a purchasing
option; governments can sup-
port distribution of information

to purchasers and sales interme-
diaries or can ensure considera-
tion of solar hot water as an
option through regulation.

Rebates/Subsidies

Rebates can vary in complexity
and comprehensiveness. Gener-
ally, those that are performance
based will produce better
responses from industry.

Disadvantages of Rebates

and Subsidies

The major problem with subsi-
dies and rebates is the cost to
the government if the program
is funded through general taxes.
When funding is taken directly
from government budgets then
the more successful the program
the greater the cost for the
taxpayer.

A lack of continuity can be
catastrophic to industry and lead
to a boom/bust situation. For
example in Germany, sales of
900,000 m?in 2001 dropped to
560,000 m?in 2002 due to a
drop in rebates from 125 to 86 /

Table |I. Examples of Subsidy Schemes

Type of Program  Country Subsidy
System based United Kingdom £400 per system
(“Clear Skies”)
Area based Germany I'10 persgm
If provides >350 kWh/sg m pa
Performance based' Australia Varies by size and performance

(tradeable certificate) Currently approx.

$AUD36/MWh
saved over |0 years
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m” for a short period of time.
(See Figure |.) The tradeable
certificate scheme in Australia
avoids this problem as the fund-
ing flows directly from electricity
retailers as they purchase
Renewable Energy certificates to
meet their mandated target
under the Mandatory Renew-
able Energy Target (MRET)
scheme.

Low Interest Loans

In New Zealand, the govern-
ment provides the interest on a
loan for approved systems
between 2 m? and 7 m? in col-
lector area. In addition to the
subsidies described above, Ger-
many also provides reduced
interest rates for loans to pur-
chase solar water heaters.

Tax Incentives

In Europe, a number of counties
offer a reduction in the GST or
VAT on the purchase price of a
solar water heater.

Disadvantages of Loans and
Incentives

The major disadvantage of tax
incentives and low interest loans
is that the amount of subsidy for
the purchaser depends on costs
and not on performance of the
system. In the United States in
the 1980s, federal and state tax
rebates paid up to 70% of the
costs of a new system. And,
although inflated prices and spe-
cial deals created low consumer
costs, the systems often per-
formed poorly.

Provision of Information
Descriptive information is avail-
able from the websites of most
government authorities respon-
sible for promoting renewable
energy and many non-govern-
mental agencies.

Some websites provide per-
formance data for different sys-
tems and collectors.

Advertising is another compo-
nent of many government cam-
paigns. Soltherm has document-
ed a number of these activities
across Europe.

Governments also are involved
in training intermediaries, such as
plumbers, which not only leads
to improved installation prac-
tices, but also greater confidence
in purchasing solar water
heaters.

Regulations

Regulations requiring the installa-
tion of solar water heaters also
are used. Below are several
examples.

Israel
For over 20 years, solar water
heaters have been required on
all buildings in Israel less than 27
metres high. As a result of this
requirement, solar water heaters
represent over 80% of the hot
water systems in Israel, and sup-
ply an estimated 3% of the total
primary energy for the country.
Currently, Israel pas the great-
est level of uptake of solar
water heating in the world (600
m? of collector for every thou-
sand persons).

! Performance based subsidy provides support that varies depending upon the ability of the sys-
tem to deliver differing amounts of hot water at differing solar savings levels.
2Uptake is the solar hot water collector area in operation per 1000 population.

Figure 1. Sales of solar water heaters in Germany
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Barcelona and other Spanish
Municipalities

The Municipality of Barcelona
has required solar water heating
on new residential buildings
since 1999. Since that time, a
significant number of other
Spanish municipalities have
passed “Solar Ordinances” lead-
ing to a | 0-fold increase in solar
heating in Spain.

Victoria, Australia

The State of Victoria has recently
proclaimed regulations requiring
the installation of sustainability
options, either a solar water
heater or a rainwater tank in
new houses.

In all these cases, the regula-
tions require savings of greater
than 60% of the energy used by
a conventional water heater.

Conclusion

A range of support schemes for
the sales of solar water heaters
have been tried and tested in
countries throughout the world.
The effectiveness of such
schemes vary naturally, however,

continued on page 4
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continued from page 3

Table 2. VAT Incentives

Country VAT General VAT on Solar Water Heater
United Kingdom 17.5% 5%

France 19.6% 19.6% to 5.5%

Italy 20% 10%

Portugal 7% 12%

Ireland 21% 12.5%

these and other schemes demonstrate that they can create incen-
tives for manufacturers to develop more cost effective products as
well as incentives for customers to install systems that will produce
the best savings for their individual needs.

In general, programs that provide performance based incentives
and stable funding over an extended period of time produce the
most sustainable result.

Contributed by Ken Guthrie of the Sustainable Energy Authority
Victoria, Australia, e-mail: ken.Guthrie@seav.vic.gov.au

solarheatinginfo

Further information on solar heating can be found on the
following web sites:

www.seav.vic.gov.au and www.orer.gov.au information
on the performance of solar water heaters sold in
Australia, Australian state subsidy program and the
tradeable certificate program.

www.bsi-solar.de information on German market.
www.icaen.es information on Barcelona ordinance.
www.greenplumbers.com.au information on an
education program for plumbers to support sales of
solar water heaters.

www.clear-skies.org information on UK renewable
subsidies.

www.soltherm.org information on European support
programs and campaigns.

www.solarenergy.ch information on collector and
system performance test results.

www.estif.org information on European solar thermal
market.

public policy

be viewed in isolation. Several other factors, such as social and
cultural factors, energy price, innovation system, in addition to
public policies have an influence on the outcome. Therefore,
when planning or assessing the polices on market expansion one
needs to pay attention in particular to national or local conditions,
stage of market entry of solar energy (e.g., stages of technology
diffusion), and price factors (e.g., competition basis).

Several countries report major growths in solar energy use. For
example, during the last few years world markets for solar ther-
mal systems have grown by around 20% a year. Much of this is
due to public policy measures, notably subsidies. An increasing
share, notably outside the IEA countries, comes from solar being
the best buy option.

European and some Japanese market expansion successes can
be directly attributed to major volume policies that significantly
compensate the price difference between solar and traditional
energy thus allowing the market conditions for solar energy to
become very favorable. In such cases, the public sector becomes
a major shareholder of solar energy and the success of the poli-
cies depend on the political goodwill and continued financial sup-
port over a long period of time. Less known polices are so-called
“market transformation” policies in which the public sector acts as
a catalyst and creates a strong partnership with the market, both
with users and producers.

These catalytic policies or micro-economic instruments require
more understanding of the market and its needs, strong compe-
tence in technology commercialization, strategic visions, better
risk taking, more flexibility, etc. than traditional macro-economic
volume instruments. When judging the success of policies one
should not just look on the impacts achieved, but also to recog-
nize the public costs. And, we should not forget the cases in
which solar energy is already competitive and the focus is on busi-
ness strategies to expand the market.

Could International Collaboration Have an Impact?
Some countries seem to be more successful than others in intro-
ducing solar energy to the market, but relating this to just a policy
success would be too simple. In practice, understanding the rea-
sons and conditions for success and their relation to policies
remains elusive.

Sharing and analyzing experiences with solar markets and poli-
cies from different countries could lead to the more effective use
and design of policy instruments in the form of best policy guide-
lines tailored to specific conditions being national or local. An
international collaborative effort also may provide the basis for
more common international solar policies that would provide the
necessary critical mass to accelerate market deployment of solar
energy and create links to major international agreements and
global trends.

Contributed by Prof. Peter Lund at the Helsinki University of
Technology.
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What is a PV/Thermal Solar System? > Market and Commercialisation of PV/T.
This solar technology combines photovoltaic To investigate and identify the critical
technologies and solar thermal technologies design parameters and commercial per-
into one system to produce both electricity formance criteria, which determine the
and heat. The typical systems are solar col- targets and conditions for successful new
lectors with photovoltaic systems integrated components and systems developed and
in the collector-surface or photovoltaic panels evaluated in the Task.
used as a solar air collector. By combiningthe > Energy Analysis and Modelling. To pro-
production of electricity and heat, the overall vide the necessary understanding of the
efficiency can potentially be higher for a energy transfer processes in PV/Thermal
specific collector-area than the efficiency of Solar Systems in order to define, model,
traditional "side-by-side" photovoltaic and predict and improve the energy perform-
solar thermal systems. ance of the systems. Systems to be con-
The objective of this new Task is to catalyze sidered are flat plate and concentrating
the development of high quality and com- technologies as well as air and liquid for For more information contact the Task 35
mercially competitive PV/Thermal Solar heat transfer. Operating Agent, Henrik Sarensen, e-mail:
Systems. To achieve this, the Task will focus » Product and System Development, Tests  h.soerensen@esbensen.dk
on increasing the general understanding of and Evaluation. To experimentally devel-
these systems, developing components, op, test and evaluate PV/Thermal Solar
contributing to define internationally accepted System components and concepts based
standards on performance, testing, monitor- on the findings in Subtask B and the
ing, and providing key selling points for the experiences from products and compo-
systems. nents already on the market.
The five focus areas of the Task are: » Demonstration Projects. To gain the

knowledge from existing full scale and pro-
mote new demonstration projects of
PV/Thermal Solar Systems in order to do
document energy performance, expecta-
tions to reliability, durability and economi-
cal feasibility.

» Dissemination. To provide efficient and
targeted information of the task results to
all stakeholders of the Task, and to make
this information available to the target
audiences through various media and for-
mats according to the preferences of the
target audience.

continued from page |

» Technical developments

» Successful market
activities

> Information

Prof. Beckman is the second
recipient of the Award. He is
recognized for the co-develop-
ment of TRNSYS, a world
renowned building energy
analysis and research tool.
TRNSYS has been used in IEA
SHC work for over 25 years.
His book, “Solar Engineering of
Thermal Processes,” continues
to serve as a reference for
experts participating in IEA SHC

she solar update october 2004 5

projects. In addition to develop-
ing tools and reference materi-
als, Prof. Beckman has taught
many SHC experts as director
of the Solar Energy Laboratory
at the University of Wisconsin.
And, he has authored over |31
journal articles.

In addition to his contributions
to the IEA SHC Programme,
Prof. Beckman served as Presi-
dent of the International Solar
Energy Society and was selected
as a Senior Fulbright Scholar at

CSIRO in Australia. He also was

a Visiting Staff member of CSTB
in France.

Mr. Crawley
presents SHC
Solar Award to
Prof. Beckman at
World Renewable
Energy Congress
in September
2004.



The Solar Heating and Cooling (SHC) Programme is not only making
strides in R&D, but also impacting the building sector. This section of
the newsletter highlights solar technologies that have been developed

m r k .I. I or conceptualized in a SHC Task and are now being commercially
G e p G C e manufactured, marketed or used.

Sustainable Solar Housing
Gaining Market Share

The IEAs SHC Programme and
Energy Conservation in Buildings
and Community Systems
(ECBCS) Programme are working
together to substantially increase
the market for sustainable solar
housing by 2010 in participating
countries by providing home
builders and institutional real
estate investors with convincing
demonstration projects and need-
ed design information drawing on
international experience.

An energy performance stan-
dard was selected of |5 kWh/m’a
with the exception of single family
houses in Nordic climates, which
were given a target of 20
kKWh/m?a. In very cold, sunless
winter climates the target had to
be relaxed for detached houses
because of their very high surface
to volume ratio. Task participants
also set a standard of 60 kWh/m?
for primary energy use for the
sum of space heating, domestic
water heating and electricity for
technical systems. (Primary energy
is the amount of energy back at
the source, for example, the kWh
of chemical energy from burning a
fuel to generate electricity plus
kKWh of line transmission losses
from the plant to the house to
meet its end-energy needs). At
the beginning of SHC Task
28/ECBCSAnnex 38 in 1999,
these performance targets
seemed ambitious, but have
proven to be achievable in the
market place. A few examples
include:

» Germany: By the end of 2003
more than 4,000 Passivhouses
were built (performing more

than four times better than
houses built to the current
building code)

> Austria: The Government
financed a program to docu-
ment the first 1,000 houses
meeting this standard on an
internet site.

» USA: The Department of
Energy is running a Zero
Energy Homes Research
Initiative. Homebuilders
across the United States are
constructing very low energy
houses - down to “Zero
Energy Homes” (ZEH). On
an annual basis, the primary
energy value of electricity pro-
duced by photovoltaic panels
integrated in the construction
exceed the primary energy
demand for space heating,
domestic water heating and
technical systems on an annual
basis.

To share national successes in
building high performance hous-
ing, a workshop, “Sustainable Low

Energy Housing in Europe: Suc- The Swiss Wegere row houses.
cess Stories from International Building costs: + I 1%; 200 /m? living area
Experts,” was held April 29th, Operating costs: - 71%; 8.8 /m’ living area

2004 in Lillehammer, Norway.

Under the sponsorship of the

Norwegian State Housing Bank,

experts from seven countries

presented successful projects

including their marketing strate-

gies. At the workshop, the

following topics were examined:

> Driving forces behind
sustainable housing

> National trends in low energy
housing

> Cost trends

> Experiences in cooperation

with market players
continued on page 7
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> Valuable selling points for such
houses in your country

Switzerland, one of the present-
ing countries, described three
apartment building projects and
a row house development. The
capital costs were 8-14% higher,
primarily due to the greater insu-
lation levels, super windows,
mechanical ventilation with heat
recovery, and increased quality
control during construction. As
such housing becomes increas-
ingly common, these additional
costs will diminish.

The lesson repeatedly learned
in many countries is that such
projects are best marketed for
their superior comfort, quality
of construction and very low
impact on the environment.

For more information contact the
SHC Task 28/ECBCS Annex 38
Operating Agent,

Robert Hastings, e-mail:
robert.hastings@freesurf.ch

SHC Programme
Collaborates with Solar
Industries and Trade
Associations

Responding to a lack of aware-
ness of solar heating and
cooling’s potential to respond to
global concerns, such as climate
change, energy security and grid
reliability, members of the IEA
SHC Programme and represen-
tatives of European and North
American solar industries and
trade associations met during the
7th SOLAR 2004, an interna-
tional symposium held annually
in Gleisdorf, Austria. The goal of

the meeting was to identify ways
these groups could support each
other’s work.

With the participation of 23
people from the [EA SHC
Programme, industry and five
trade associations from Europe,
Canada and the United States,
the discussions on a new vision
for solar heating and cooling, the
need for continued R&D, and a
methodology for converting
installed area to MW were
open and constructive.

At the conclusion of this

workshop, the participants:

> Agreed on a methodology to
convert area of installed solar
thermal collectors into MW.
Using this method, the global
installed capacity of solar
thermal systems is over
70,000 MW.

> Agreed on a justification for
continued R&D for solar
heating and cooling systems
and designs.

> Agreed on a new vision for
the role of solar heating and
cooling systems and designs
in meeting important national
and international goals.

> Agreed on a draft
Memorandum of
Understanding to be submit-
ted to the governing bodies
of the IEA SHC Progamme
and the trade associations for
signature.

Papers from the meeting will be
available on the SHC web site
(iea-shc.org) in November 2004.

Thanks To...

Welcome To...

The Swiss Sunny
Woods apartment
building.

Building costs: + 5%;
1703 /m? gross floor
area (exterior walls
included and PV roof
excluded)
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The International Energy Agency
was formed in 1974 within the
framework of the Organization for
Economic Cooperation and Devel-
opment (OECD) to implement a
program of international energy
cooperation among its member
countries, including collaborative
research, development and
demonstration projects in new
energy technologies. The 20
members of the IEA Solar Heating
and Cooling Agreement have
initiated a total of 34 R&D projects
(known as Tasks) to advance solar
technologies for buildings. The
overall program is managed by an
Executive Committee while the
individual Tasks are led by
Operating Agents.

SO@LARUPDATE

The Newsletter of the |EA Solar Heating and
Cooling Programme

No. 42, October 2004

Prepared for the IEA Solar Heating and Cooling
Executive Committee
by
Morse Associates, Inc.
1808 Corcoran St., NW
Washington, DC 20009 USA

Editor:
Pamela Murphy

This newsletter is intended to provide information
to its readers on the activities of the IEA Solar
Heating and Cooling Programme. Its contents do
not necessarily reflect the viewpoints or policies of
the International Energy Agency, the IEA Solar

Heating and Cooling Programme Member
Countries, or the participating researchers.

www.iea-shc.org

Current Tasks and Operating Agents

TASK 25

Dr. Hans-Martin Henning
Fraunhofer-Institut fir Solare
Energiesysteme ISE

Abteilung Thermische und Optis-
che Systeme, Heidenhofstr. 2
D-79110 Freiburg, GERMANY
hans-martin.henning@
ise.fraunhofer.de

TASK 27

Mr. Michael Kohl

Fraunhofer Institute for Solar
Energy Sytems

Heidenhofstr. 2

D-79 110 Freiburg, GERMANY
Michael.koehl@ise.fraunhofer.de

SHC TASK 28/ ECBCS
Annex 38

Mr. Robert Hastings
Architecture, Energy &
Environment GmbH
Kirchstrasse |

CH 8304 Wallisellen,
SWITZERLAND
robert.hastings@freesurf.ch

Member Countries

TASK 29

Mr. Doug Lorriman
Namirrol Ltd.

38 Morden Neilson Way
Georgetown, ON
CANADA L7G 5Y8
dlorriman@cogeco.ca

TASK 31

Dr. Nancy Ruck

79 Amaroo Drive

Smiths Lake, NSW 2428 AUS-
TRALIA

Ncr | @austarnet.com.au

TASK 32

Mr. Jean-Christophe Hadorn
BASE CONSULTANTS SA

51 Chemin du Devin
CH-1012 Lausanne
SWITZERLAND
jchadorn@baseconsultants.com

TASK 33

Mr. Werner Weiss

AEE INTEC

Feldgasse 19

A-8200 Gleisdorf, AUSTRIA
w.weiss@aee.at

SHC TASK 34/ECBCS Annex 43
Ron Judkoff

Director, Buildings & Thermal
Systems Center

National Renewable Energy Lab
(NREL)

1617 Cole Bivd.

Golden, CO 80401 USA
ron_judkoff@nrel.gov

TASK 35

Mr. Henrik Sgrensen

Head of Branch Office and
Energy and Indoor Climate
Section

Esbensen Consulting
Engineers Ltd.

Carl Jacobsens Vej 25D
Sukkertoppen-Copenhagen
DK-2500 Valby
DENMARK
h.soerensen@esbensen.dk

Executive Committee Members

CHAIRMAN

EXECUTIVE SECRETARY
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