








support for the upfront costs of biomass heating installations, the production of biomass heat began to
show important growth. Through the Wood Energy Plan, 1 398 boiler plants were installed between 2000
and 2005 to exceed the target of 1000 by 2006 (ADEME, 2006). The Wood Energy Action Plan guidance
scheme created a “green flame” label for highly efficient heating appliances, assuring a high quality
standard. The 2005 tax credit which offered further financial support for biomass, was accompanied
with a 23.6% increase in annual sales of biomass heating appliances in 2005%.

Geothermal

The geothermal heat market has grown continuously since 1998, about 97% of which is used for space
heating® (Fig B9) (WEC, 2004). A total of 326 MW had been installed by 2000, 396 MW by 2002, 421
MW by 2003, and 841 MW by the end of 2004 of which 550 MW was direct-use heat such as GHPs
(EREC, 2004a; EurObserv’ER, 2005). ADEME estimated that 2 000 to 3 000 new homes are connected to
geothermal heating per year®. In 2005, about 83% of direct-use geothermal heat capacity (243 MW) was
connected to district heating to give 4 030 TJ/yr of heat.

The development of direct-use (low-temperature) geothermal heating capacity, specifically geothermal
district heating systems and GHPs has grown due to the support of the French Electricity Board, the
French Ministry of Environment and ADEME.

French policy in support of geothermal heating began in the 1980s with the implementation of the
Risk Coverage Fund. The high 19.6% VAT tax on heating network subscriptions created a barrier to the
development of geothermal energy heating which was successfully countered by ADEME’s 2000 plan
for direct financial compensation for connection to geothermal based heating networks. This policy
supported the connection of 10 600 households to a geothermal heating network by 2004 (EurObserv’ER,
2005). Moreover, 30 000 additional residences were connected to existing geothermal district heating
systems by 2006 through CPER (EGEC, 2006). Additional incentives, including a tax credit in the 2005
Finance Law and a reduction in VAT in 2006, are expected to further enhance the development of
geothermal heating.

Figure B9 « Heat generated from direct-use geothermal in France from 2000 till 2004
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Source: EREC, 2004a; EurObserv’ER, 2005.

56. 430 000 biomass installations were sold in 2005, accounting for this increase.
57. Greenhouse heating accounts for 2%, and fish and animal farming 1% of the French geothermal energy use.
58. At the end of 2004, 150 000 French homes utilized geothermal heating technologies.



Conclusions

Renewable heat in France has been supported by tax credits for renewable heating, reduction in VAT,
and direct subsidies. Following the 2005 switch in financial support from direct investment incentives
to a 40% tax rebate (recovered with an income tax declaration), the solar thermal market growth in
France has grown significantly (ESTIF, 2006c). The tax rebate scheme has simplified the process for
consumers, because it is no longer necessary to apply for incentives prior to the installation of the
system (REW, 2006).
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Carrot. Under the 1990 ERP-Umwelt und Energiesparprogramm, Environment and Energy Saving
Program, soft loans generally 2% below market levels were established for a range of RETs. Low-
interest loans are available to private companies for up to 50% of the cost of renewable installations
from the German public bank, Deutsche Augleichsbank (DtA). Credit terms range between 10 and 20
years, with a 2 to 5 year redemption holiday (IEA, 2004). While most of the funding has gone to support
wind energy and solar PV, solar thermal and biomass heat are also eligible for support. Loans offered
under this programme can be combined with loans offered under the Kreditanstalt fur Wiederaufbau
(KfW) Environment Programme. Between 1990 and 2005 €10.7 billion in support was provided for RET.

Guidance. In January 1990, an Information Centre for Heat Pumps and Refrigeration,
(Informationzentrum fir Warmepumpen und Kaltetechnik), was established to improve information
distribution for consumers, manufacturers and energy suppliers in support of the heat pump market.
Running through 2001 with partial government funding, the Centre now runs as an independent

association without government support.

Carrot. In 1993 Solarthermie 2000 was launched to improve the economic viability of solar thermal
systems with grants for up to 50% of investment costs. Its primary aim was to demonstrate the feasibility
of 1) large-scale solar thermal heating systems in residential and public buildings and 2) solar driven
small district heating systems. The programme included long-term monitoring to show the operational
performance, the technical feasibility of the concepts, and the cost/benefit ratio of large-scale solar
thermal plants. This was 1) Long term behaviour of solar-thermal systems 2) Solar-assisted demonstration
plants in public buildings and 3) Large scale solar-assisted district heating plants with seasonal storage.
(SHC, 2006) A target cost level for future installations of €13/kWh thermal was established. After 10
years of successful execution, the programme was completed in 2003.

Carrot. Solarthermie2000plus was launched in February 2004 as a successor programme to Solarthermie
2000 aiming to increase the percentage of heat and hot water demand supplied by solar thermal
technologies from 10-30% to 60% by 2012. As in the original Solarthermie 2000 programme, grants for
up to 50% of investment costs are available to public institutions, foundations, public utilities, and
private companies. The mechanism focused on large scale central, solar thermal plants, especially solar
assisted district heating (with and without seasonal storage) solar air-conditioning and process heat.
A particular focus of the programme has been placed upon pilot systems, enabling researchers to test
results under real conditions then to modify the technology to develop well-functioning and market
orientated systems. Eligible solar thermal collectors must have a minimum area of 100 m? (IEA, 2004;
SHC, 2006). €4 M is to be provided annually from 2004 to 2012 giving a total investment of €36 M.



Carrot. Under the 1995 Home Grant, (Eigenheimzulage), federal grants were provided for the purchase
of houses and flats if solar thermal collectors or heat pumps are installed. Up to €256 per year over a
period of eight years was available. This program was completed in 2004.

Carrot. From 1995 until 1998 a subsidy was paid per kW renewable heating capacity installed as part
of the Market Stimulation Programme. Also known as the 100 Million Programme, the MSP provided
capital grants of up to 30% of the investment costs of solar collectors and heat pumps. Over its lifetime
more than €47.7 M (93 M DM*) were invested in renewable energies. €8 M was allocated to GHPs (ISI,
1999). A subsidy of €300/kW of installed thermal capacity was paid at the start of the programme, later
decreased to €200/kW (EGEC, 2006). Solar water heaters for swimming pools were initially excluded.
Subsidies for geothermal installations were subject to certain standards. The programme was phased
out in 1999 and replaced with the German Market Incentive Programme (EGEC, 2007).

Carrot. An Ecotax was implemented in Germany in 1999 incrementally increasing the tax on fossil
fuels and electricity from €0.0205/litre light fuel oil or €0.0064/kWh gas (SHC, 2006). The ecotax was
expanded in 2003. Beginning in 2002, bioenergy has been exempted thereby increasing the price of
conventional fuels, and effectively lowering the playing field for renewable heat.

Carrot. The successor to the Market Stimulation Program was the Marktanreizprogramm (MAP) (German
Market Incentive Programme) that came into force on September 1 1999 (see Good Policy Practices, Section
4). This programme provides grants, long-term and low-interest loans, and/or partial release of debts in
support of renewable energy-based heating systems. Individuals and small and medium-sized businesses
are eligible to apply for grants and soft loans for solar thermal collectors, biomass boilers, biogas plants,
heat pumps driven with renewable electricity, and geothermal heating systems. MAP has also provided
incentives for large-scale systems for apartment buildings, district heating systems, generating process
heat, and solar cooling systems. Although it was designed to support a number of renewable heating
technologies, most of the funding available has been allocated to support solar thermal installations.

MAP funds are mainly sourced from the revenues of Germany’s Eco-tax®. It has been amended several
times since its introduction, altering the eligible technologies and the level of support (Langniss and
Seyboth, 2007). An annual budget of €100 M was allocated in 1999 for all supported technologies. By 2005,
this had increased to €180 M and €217 M in 2007 (European Biomass Association, 2006; ZSW, 2007). Grant
levels for individual technologies fluctuated in response to annual changes in the budget (Table B3).

Table B3 « MAP grants available by technology type in 2007

Technology Size Grants available in 2007

Solar €40/m? (minimum €275)

Hot water <40 m? €70/m?

Combined hot water and space heating <40 m?

Process heat <40 m? €70/m?

Cooling <40 m? €70/m?
Biomass

Wood pellet and/or €24/kW

combined pellet boilers <100 kW (minimum €1 000)

Wood chip boilers €500/system

Wood gasification boilers Between 15 kW and 30 kW €750/system

Note: Large scale solar collectors and biomass systems over 100 kW may receive a bonus for using innovative technologies
in addition to basic grants.

Source: ZSW, 2007

59. €1=1.95 DM.

60. Although the MAP programme is administered by the German Federal Office of Economics and Export Control (BAFA), MAP
grants are administered by the Bundesamt fiir Wirtschaft and loans by the Kreditanstalt fiir Wiederaufbau (IEA, 2004).




Between 2000 and 2005, the MAP had supported a total of 482 374 projects with an investment volume
of over €4.6 billion (BMU, 2006). Without specification, a majority of funding went to support solar
thermal heat (Table B4).

Table B4 « Number of applications that received funding
under the German MAP 2000-2005

Solar thermal Biomass GHPs Total
2000 26 056 3228 111 29 395
2001 72 098 6 660 543 79 301
2002 82 150 9903 181 92 234
2003 68 541 6 023 3 74 567
2004 90 496 12 049 1 102 546
2005 82175 22 156 104 331
Total 421516 60 019 839 482 374

Source: BMU, 2007

Although the MAP grant and subsidies are attributed credit for much of the success of the policy, loans
were also offered through the programme (Table B5).

Table B5 « Loans approved by renewable technology
through the German MAP from 2000-2005

Resource technology Number of loans approved Value (€)
Biogas 1218 509 623 205
Biomass 1 081 166 189 280
Hydropower 251 45 587 754
Geothermal 8 18 371 420
Solar thermal 3 225 656
Total 2 561 739997 315

Source: BMU, 2007.

Guidance. Since 1999 solar thermal information campaigns have been publicly co-financed, typically
for 50% of campaign costs. The “Solar - naklar!” campaign has been supported since its inception;
the “Initiative Solarwarme Plus” since 2003; and the “Warme von der Sonne” campaign since 2005
(ESTIF, 2006a).

Carrot. The 2000 CO, Reduction Programme, (CO, Gebaude Sanierungsprogramm), was established
to support energy saving measures in the residential sector. Although the programme targets energy
efficiency, low-interest loans with interest rates 2% below market interest levels are available through
KfW for renewable heating technologies. Renewable installations receive only 2% of the total credit
volume awarded (IEA, 2004). In January 2007, grants were also made available under this programme.

Carrot and Stick. In 2002 the Combined Heat Power (CHP) Law, (KWK Modernisierungsgesetz), was
established® mandating the purchase of electricity generated in CHP plants. In addition, premium
prices (levels of which depend on the technology and age of the plant) for CHP generated electricity
were established, reflecting the mechanism of the German feed-in law, (EEG). Only those renewables
exempted from the EEG are eligible for support under the CHP Law. Biomass co-firing in fossil-fuelled
power plants and biomass-fired CHP plants larger than 20 MW benefit.

61. This law replaced the 2000 KWK Vorschaltgesetz law on combined heat power.



German Federal states (Lander) have also contributed significantly in support of renewables for heat
production.

Evaluation

A total of 621.9 PJ of heat was produced in Germany in 2004. Just over 13% was consumed by the
industrial sector with the remaining 85% by the residential sector (IEA, 2007a).

The percentage of renewable energies within the total energy demand for heat in Germany has been
increasing steadily from 3.5% in 1998 to 5.9% by 2006 (BMU, 2007). Most renewable heat is generated
from biomass although, the solar thermal and geothermal markets have also shown important growth
(Figure B10).

Figure B10 « Renewable heat generation in Germany by sector from 1995 till 2006
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Complications in the design of the MAP lay in its stipulations for mandatory co-financing for
district heating plants. State-level support programmes do not exist to supply co-financing thereby
disqualifying MAP funding for district heating plants through until 2005 when these conditions were
mended (EGEC, 2006).

Solar thermal

The growth of the solar thermal market has been rapid, although the contribution to the total heat
supply is negligible (only 0.2% in 2006) (BMU, 2007). Germany is now a leader in the European solar
thermal market, with the most installed capacity in 4% of German homes, primarily for solar hot water
although installations of combination systems for both water and space heating are increasing.

Solar thermal production grew by 25%-50% per year from 1990 to 2001 (Figure B11). Annual growth
rates in the 21t century have fluctuated in accordance with the funding of the MAP, but have remained
positive. By the end of 2006, over 5 600 MW (8 Mm?) of solar thermal capacity had been installed (SHC,
2006; EurObserv’ER, 2006; BMU, 2007).

Low-interest loans in the 1990 ERP Environment and Energy Saving Program provided support for solar
thermal systems from 1990. Grants of the 1993 Solarthermie 2000 programme,®? the 1994 Solarthermie200

62. Solarthermie 2000 during 10 years of operation funded 63 large solar and 7 district heating systems by 2003 (IEA, 2004).




Plus programme, and the Home Grant Scheme also furthered solar thermal market growth, but the
largest increase was seen after the 1999 implementation of the MAP and the initiation of information
campaigns. Low interest loans available through the 2000 CO, Reduction Programme were utilized only
to a very limited extent (ESTIF, 2006a).

Figure B11 « Solar thermal heat generated in Germany from 1990 till 2006
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Source: ESTIF, 2006c. Heat values were calculated based on capacity conversion factors for Germany as reported in SHC, 2007.

Most of the funding available through the MAP was allocated to solar thermal, a contribution of public
funding worth €588 M between 1999-2005, triggering a total investment of €4.7 billion for an average
annual solar yield of 6.2 PJ (ZSW, 2007). Over 90% of the solar thermal installations in Germany have
received financial incentives allocated through MAP (IEA, 2004). The stop-and-go funding available
through the MAP has been criticized for the fluctuation in applications and solar thermal installations
that resulted (Figure 36). The flux in installations may also have been due to a strongly increased
feed-in tariff for solar PV systems in 2004, causing consumers to favour PV systems (ESTIF, 2006a).
Amendments to the MAP in 2005 provided a higher incentive to larger, combination solar thermal
systems and a lesser incentive to domestic hot water systems, causing the average system size to
increase.% Despite a reduction in MAP support in March 2006, consumers are continuing to invest
heavily in solar thermal technology.

Biomass

About 94% of German renewable heat is biomass,® with roughly half consumed in the residential sector
(Figure B10). Currently, biomass generates over 302.0 PJ of heat (BMU, 2007). Most biomass heat
comes from forest and wood processing residues. In addition, there is a strong tradition of residential
woodstoves with approximately 7 M fireplaces and woodstoves installed in private households as of
2007, though they are not the main form of heating and used irregularly.

Between 1990 and 2001 the production of biomass heat increased at a steady rate of 4% per year®
and began to grow substantially in 2002. Although support provided from the 1990 ERP Environment
and Energy Saving Programme’s low interest loans was accompanied with some market stimulation,
most of the market growth occurred with the introduction of MAP subsidies and Ecotaxes. The MAP

63. In early 2006, applications averaged 11.4 m? per system collector area, up from 10.1 in 2005 and 9.7 in 2004 (ZSW, 2006).
64. Ninety-five percent of available solid biomass in Germany is used for heating purposes.
65. 9 000 pellet boilers less than 35 kW and 80 large CHP plants were installed between 1998 and 2001.



has been the main driver behind the recent improvement in modern biomass boiler technology with
15 700 biomass-fired heating systems supported between 1999 and 2002. By 2006, biomass systems
received €96.1 M from MAP funding. MAP support was further supplemented by the 2002 CHP Law
and from the federal states that contributed about €235 M in state funding between 1991 and 2001
(European Biomass Association, 2006).

The German package of incentives created a more level playing field with conventional fuels especially
through the implementation of the Ecotax and the subsidies offered through the MAP.

Geothermal

Despite the increases in geothermal heating capacity, the supply of geothermal heat accounts for only
a small percentage (0.1%) of the total heat energy demand. The total production of geothermal heat
increased from 5.4 PJ in 2003, to 5.76 PJ in 2005, and 7.6 PJ in 2006 (Figure B12) (IEA, 2004; BMU, 2007).
Barriers to the development of geothermal heat in Germany include high costs of resource drilling and
the high salinity of German resources (IEA, 2006d).

Figure B12 « Generation of geothermal heat in Germany from 1995 till 2006
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While deep geothermal heating market growth has been slow, the market for heat pumps has grown
substantially, bringing Germany to the top of the European market. Installations of direct-use, low-
temperature applications (including geothermal heat pumps, district heating, space heating, and bathing)
grew from 32 MW in 1995 to 505 MW in 2005% (WEC, 2004; Lund et al., 2005). An additional 126 MW of
geothermal direct-use capacity is planned for installation between the years 2005 and 2010.

Prior to the introduction of subsidies offered under the MSP, an important support mechanism for
geothermal heat, almost 53% of heat pump installations used an ambient resource. Reflecting the
subsidies for ground-source heat pumps in 1995, the market shifted away from ambient resource heat
pumps. The 1995-1999 MSP subsidies supported the development of roughly 1 000 new geothermal
plants each year, leading to a modest, but stable market development (EGEC, 2006).

66. 2 200 TJ/yr (79%) of low-temperature geothermal heat supply comes from 400 MW capacity of GHPs. The remaining
comprises individual space heating, (15 TJ/yr); 89 MW of district heating (589 TJ/yr); and swimming and bathing
(106 TJ/yr) (Lund et al., 2005).



When MAP was first established, subsidies were not available for public municipalities. As most geothermal
district heating companies in Germany are owned by municipalities no funding was allocated for the
development of geothermal district heating systems through the MAP until 2005 when these conditions
were clarified (EGEC, 2006). However, even then financing was only made available to plants completed
in the same fiscal year of application. As the construction of geothermal plants often requires lengthy
time-lags, the MAP has not offered significant support for geothermal heat (EGEC, 2006).

Conclusions

Most of the support to date for renewable heating in Germany has been in the form of carrot-based
financial incentive schemes which have been successful in stimulating the development of renewable heat.
Marketing campaigns for solar thermal contributed significantly to the development of this market.

MAP subsidies for renewable heat successfully stimulated growth in solar thermal and small scale
biomass heating markets with a total investment of €665.4 M in renewable heating projects. Support
for geothermal heat through the MAP has remained minimal, primarily due to complications in the
language and stipulations of eligibility. Most of the support for geothermal heat may be attributed to
the precursory MSP programme.

Funding from the MAP budget has been unreliable. In addition to criticism for inadequate communication
of funding to potential investors; stipulations for mandatory co-financing for district heating plants
from German states often disqualifying district heating systems; and the burden on the public budget;
have led to discussions in the revision of support for renewable heat in Germany. Several innovative
instruments are under consideration for a new Renewable Heating Law, possibly to be implemented
in 2009:

1 administrative ordinances to regulate the use of renewable energies;
1 price regulations which set a minimum price for renewable energies; and

1 quantity regulations which set the amount of renewable energy to be generated each year
(Nast et al., 2007).
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Carrot. Section 486B of the Finance Act 1998 offers a tax relief to corporate investors for investment
in renewable energy projects. During the lifetime of the incentive, the corporate tax was reduced
to 12.5%. In 2002, an amendment restricted the eligibility for tax relief on capital assets to active
participants in projects (DCMNR, 2003).

Carrot. Since 2001, the Irish Public Sector Buildings Programme promoted energy efficient design,
technologies and services in new and retrofit public sector projects with direct financial support.
€12.7 M was available through 2006 to cover up to 50% of the costs of implementing energy efficiency
measures including solar thermal technologies. The Model Solutions Investment Support Scheme also
demonstrates energy efficient solutions in new and existing public sector buildings and offers good
practice examples to encourage replication in the wider commercial building market (IEA, 2006e).

Carrot. Sustainable Energy Ireland (SEl), the government authority responsible for the promotion
of renewable energy, introduced the Pilot Bioheat Boiler Deployment Programme in 2005. This
programme provided grants of up to 25% of specific capital costs for biomass boilers for large buildings
and small industrial sites with the aim of accelerating the uptake of biomass boilers for space heating
in Ireland. It was in place from November 2005 to June 2006 (IEA, 2006e).

In the Budget 2006 the Irish Minister of Finance announced a €65 M multi-annual investment programme
for the period 2006-2010 that included financial support through grant schemes for renewable heating
technologies (SEIl, 2006a). Programmes that were developed included the Greener Homes Scheme, the
Bioheat Boiler Deployment Programme and the Combined Heat and Power Deployment Programme.
Following a high level of initial demand, a further €24 M was allocated in Budget 2007, bringing the total
level of subsidy-based support for REHC technologies to €89 M.

Carrot. The Greener Homes Scheme, launched in 2005, provides grants to Irish households for the
purchase of renewable energy heating systems for new or existing residences. Grants are intended
to cover approximately 30-40% of installation costs. Administered by Sustainable Energy Ireland, the
scheme allocates funding for REHC technologies:

Solar thermal space or water heating: €300/m? to a maximum of 12 m?
Geothermal heat pumps: €4 000-€6 500 depending on the source

Biomass stoves and boilers: €1 100-€4 200 depending on the resource and boiler type.




A total of €27 M was allocated and grants have been available since March 27 2006 (SEI, 2006a). The
novel program saw an uptake in the first year of 7 times that which was anticipated, with 13 000
applications. Roughly 45% of the funding is for biomass boilers, GHPs acount for 28% and solar thermal
installations 27% of funding support (DCMNR, 2006).

Carrot. The Bioheat Boiler Deployment Programme, launched in 2006, replaced the Pilot Bioheat
Boiler Deployment Programme. This new programme, administered by Sustainable Energy Ireland,
provides grants up to 30% of specific capital costs of boilers fuelled by wood chips and wood pellets in
large buildings and small industrial sites until 2010. Grant eligibility is primarily for boilers of size 60 kW
to 1 000 kW (SEI, 2006a).

A total of €22 M was allocated for the Bioheat Boiler Deployment Programme from 2006-2010 under
budget 2006. Grants have been available since June 6%, 2006. The program was extended in 2007 to
enable community and voluntary groups to apply for funding and to include other renewable technologies
(see Budget 2007 below).

Carrot. The Combined Heat and Power Deployment Programme launched in 2006 is administered by
SEI. It provides grants for both biomass- and fossil-fuelled CHP, with the larger portion of the funding to
be directed at biomass. Grants up to 35% of specific capital costs (in the case of biomass CHP) and 30%
(in the case of fossil-fuelled CHP) will be provided until 2010. There is no limit on the size of biomass-
fired CHP installations that are eligible for funding (DCMNR, 2006). The programme aims to deliver 10
to 15 MW, of biomass CHP as well as 100 to 200 small-scale fossil fuel CHP installations.

A total of €11 M was allocated for the five year period. Grants have been available for fossil fuelled CHP
since August 3 2006, while grants for biomass CHP will be launched in April 2007 (SEl, 2006a).

Carrot. In Budget 2007 the Irish Minister of Finance announced additional funding for renewable
heating technologies. An extra €20 M was allocated to the Greener Homes Scheme; and renewable
heating in large buildings and small industrial sites was allocated an additional €4M. The Bioheat Boiler
Deployment Programme was replaced with the Renewable Heat Deployment Programme (ReHeat),
with the addition of solar thermal collectors and GHPs as eligible technologies and the expansion of the
programme to include community organisations as eligible applicants. The lower 60 kW limit on biomass
boiler size was also removed.

Evaluation

Heating demands accounted for 45% of the energy market in Ireland, equivalent to 218.2 PJ (SEI, 2006a).
Growth of renewable heating has been slow in Ireland, although around 8.4 PJ (200ktoe) thermal energy
was supplied from renewables over the past few years, mostly biomass. Virtually no solar thermal or
geothermal heating existed in the country in the 1990s (Figure B13), but now some growth is being
witnessed.

Solar thermal

The market for solar thermal has seen important growth in Ireland since the beginning of the 215t century
(Figure B14). However, despite the current growth rates, the penetration of this technology remains
relatively small as compared with neighbouring European states. Only 0.84 MW of new solar thermal
capacity was installed in 2003 and 1.4 MW¢” in 2004 giving the total installed capacity at 5.3 MW. A 75%
growth rate in the market between 2004 and 2005 brought estimates of total installed capacity to 7.5-
7.8 MW (EurObserv’ER, 2005; ESTIF, 2006c).

67. Equivalent to around 2000 m? of solar collector area.
68 .Resulting from an annual increase of 3 500 m? of installed surface area, or 2.5 MW.



The first incentives offered specifically for renewable heat in Ireland were in support of solar thermal
technologies in 2001. Since that time, additional capital grants and subsidies have been offered for solar
thermal through the Greener Homes Scheme and Renewable Heat Deployment Programme (ReHeat)
arising out of Budget 2006 and Budget 2007.

Figure B13. Renewable heat generation in Ireland by sector from 1990 till 2004
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Biomass

Biomass accounts for almost all of the renewable heating, although the total contribution of this
renewable heat resource has been limited, accounting for approximately 4% of total process/space
heating in 2005. Most of the biomass was solid biomass, 70% of which was utilized for industrial heat at
panel board mills and sawmills and the remainder as firewood used for domestic heating (SEI, 2006a).

Substantial incentives for biomass based heating were not offered until 2005 with the initiation of the
Pilot Bioheat Boiler Deployment Programme. Between 2005 and 2007 the Irish government implemented
several support schemes for biomass heat technology development. The Renewable Heat Deployment
Programme (2007) and the Greener Homes Scheme (2006) constitute significant steps forward for
support that has historically been very low.

Geothermal

Most of the geothermal use in Ireland is for space heating using GHPs (Lund et. al, 2005). In 2000 there
was no reported low-temperature geothermal heating capacity. However, both the Greener Homes
Scheme and Renewable Heat Deployment Programme (ReHeat) support deployment of geothermal
heating technologies so growth has since been fairly strong. In 2005, 20 MW of geothermal direct-use
capacity had been installed, most as GHPs (Lund et al., 2005).

Conclusions

For most of the 1990s no incentive schemes existed for REHC in Ireland. All initiatives implemented since
2000 have been financial incentive schemes. The previous lack of incentives resulted in insignificant
growth of the technologies but more recently, incentive schemes have initiated the growth of biomass,
solar thermal and GHP markets.




Recent policy development targeting renewable heating constitutes an important step forward.
However, due to the novelty of the instruments, it is likely that their effects will not be quantifiable
for several years to come.

Figure B14 « Solar thermal heat production in Ireland from 1990 till 2005
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Carrot. In 1991 Decrees of the Italian Ministry of Industry (17/7/1991) established norms for awarding
subsidies for up to 50% of the costs of district heating systems. These grants are part of articles 11,
12, and 14 of Law 10/91. This law defined renewable energies and efficient technologies in public
buildings as a “crucial” and “urgent” target but despite mandatory targets the law was barely applied
(Corrado, 2007)

Carrot. Financial Law 449/97 passed in 1998, created a tax deduction for individuals and private
companies for costs related to renewable energy installations including solar thermal and biomass.
Designed in support of the construction sector, it allowed a fiscal reduction of 41% for costs related
to building restructuring for renewables carried out during 1998 and 1999. For projects installed up
until 2006 the reduction was 36% (Calderoni, 2007). Deductions were taken from the taxable base of
individual revenues within 10 years and limited to €77 468 per building unit, per applicant, per year
(IEA, 2004). Financial Law 448/98 reduced the percentage deduction established in Financial Law
449/97 from 41% to 36% (IEA, 2006e).

Carrot. A carbon tax on coal, natural gas, and fuel oil was approved by the Italian government in 1998.
This tax was inaugurated in 1999 and then completely phased in over a period of 5 years (IEA, 2004).

Guidance. The Presidenza del Consiglio dei Ministri (CIPE) approved the Italian White Paper for
the Valorisation of Renewable Energy Sources on August 6 1999 outlining specific targets for each
renewable sector, including solar thermal, geothermal, and biomass heat. Guidelines, strategies, and
objectives for renewable development were established. The targets for renewable heating generation
were defined 60.6 PJ by 1997, 88.2 PJ by 2002, 113.7 PJ by 2006, and 147.0 PJ by 2010 (Altener
Programme, 2001).

On December 21 1999 CIPE approved the National Programme for the valorisation of Agricultural
and Forestry Biomass. The primary goal of this legislation is to promote the use of agro-zoo-technical-
forestry biomass for the production of electricity, heat, and biofuels for transport. This programme set
targets to produce 334.9 PJ- 418.7 PJ of energy from biomass by 2012.




Carrot and Guidance. The National Programme for Solar Thermal Energy, administered by the
National Agency for New Technologies, Energy, and the Environment (ENEA), was established on
December 22 2000 as part of the Decree of the Ministry of the Environment number 99. This programme
establishes norms, functions of actors, and funds for installing solar thermal systems on buildings.
By creating a qualified network of designers and installers, the programme aimed for 1.5 M m? solar
thermal surface area by 2005 and 3 M m?by 2010. The 2005 target was not met with a total installed
capacity of only 550 000 m?, suggesting that 2010 targets may be difficult to achieve (Calderoni,
2007). Funds for the Thermal Solar Energy Programme originate from the national incomes of Carbon
Tax and regional budgets (Altener Programme, 2001).

In conjunction with the National Programme for Thermal Solar Energy, the Ministry of the Environment
established the Communi Solarizzato Programme, a tax and financial incentive system for solar
thermal installations especially within the central and southern regions of Italy. The aim was to support
the installation of solar thermal plants on public buildings and the creation of new, small companies in
the environmental sector (Calderoni, 2007).

The subsidies and tax incentives offered are available to investors simultaneously so that they may take
advantage of both. 41% of investment costs are eligible for deduction from income tax® and in addition,
€9 M was allocated in the form of subsidies available for up to 50% of the investment cost of a system.

Although a total installation of 72 000 m? collector area was projected for support, relatively low
interest by Italian public administrations has led to a total installation of only 12 000 m? (Calderoni,
2007). The programme has been criticized for allocating sums which are too low, thus restricting the
number of possible installations which could have received funding (EubObserv’ER, 2006).

Carrot. In 2000 the Italian Financial Law (Article 29, Finance Law 2001) created a Tax Credit for
Geothermal Energy and Biomass of €20.65 /MWh available to users connected to a geothermal or
biomass fuelled district-heating grid (IEA, 2004).

Quantitative targets were established by the Italian government in the Decrees of Ministry of Industry
24 April 2001 and Ministry of Production Activities 20 July 2004. Initially the 2001 Decree was
established to support REHC technologies from 2002-2006. Due to a delay in the application of these
decrees, they were replaced by the 2004 Decrees of the Ministry of Production Activities which postponed
targets through the period 2005-2009 (IEA, 2006e).

Carrot. In 2002 the Italian Ministry of Environment (MATT) initiated a subsidy programme BNELADG
(Bando nazionale per Enti Locali e Aziende Distributrici Gas) targeted towards local authorities and
municipally owned gas-distribution companies. It provided 30% of design, component, and installation
costs of low-temperature solar thermal units for domestic hot water, swimming pool heating and
space heating and cooling. In addition, 100% of the costs for monitoring systems were provided, to
a maximum of 10% of total project cost. Approximately €6 M was made available, €4 M for public
authorities and €2 M for natural gas utilities (ESTIF, 2006a; Calderoni, 2007). Minimum requirements
were established: the total surface area of a qualifying installation must be above 20 m?, although
several smaller installations of a minimum 6 m? can also added in order to qualify; and the owner must
assure that the plant will remain in operation for at least 10 years. Targets were established for a total
solar thermal installation of 21 MW, or roughly 30 000 m2.

€1.5 M of the available €6 M has been assigned to solar thermal projects leading to a total investment
of €3.3 M for 3.5 MW total solar thermal installations, far below target. No awareness campaigns
were created upon inception of the programme, possibly accounting for the low response and interest
(ESTIF, 2006a). Hence the remaining finances were refunded on June 2nd, 2007 and allocated to a new

69. Tax deductions are spread over a period of five years.



programme, Il sole negli Enti Pubblici with a total budget of €10 M used to increase available subsidies
to 50% of installation costs (Corrado, 2007).

Carrot. Also in 2002, the Italian government began to provide regional subsidies to both the public and
private sector to support solar thermal under the Governmental Decree of July 24 2002 entitled Bandi
Regionali per Enti Pubblici e Privati. This programme, worth €15.5 M was financed in part from federal
and regional governments. On average, contributions to the total costs of a solar thermal installation
are in the order of 30%. Regions are free to choose whether the subsidy will be provided in terms of
installation costs or energy generated. This program targeted a total investment of €54 M to support an
equivalent of 75 000 m? of solar collector area (Calderoni, 2007).

As of May, 2007 roughly 50% of the funding had been allocated with that remaining transferred to support
a new programme of €10 M for up to 50% of costs for solar thermal installations in public buildings. 75%
of costs are eligible for funding for installations by Italian energy service companies.

Carrot. The ltalian government gave a VAT reduction from the usual 20% to 10% for solar thermal
systems. Until 2005, 36% of total installation costs could also be deducted from taxes for a period of 10
years. This was increased to 55% over a 3 year period in January of 2007.

Carrot. In January 2006 the Italian Governmental Decree of November 3 established capital
contributions up to a total of €30 M for biomass or natural gas based high efficiency, CHP plants. The
specific capital amount allocated depends on the type of energy source used with 30% of capital costs
(up to a maximum of €300 000) available for units fed by biomass or by hybrid natural gas and biomass
units (European Biomass Association, 2006).

Stick. Law number 192/05 made it mandatory for new or refurbished public buildings to supply 50% of
their domestic hot water needs with solar thermal. New private building owners were required to design
the conventional heating system such that solar thermal systems could be easily integrated in the future
(Corrado, 2007). This law was revised with Law 311/06 which strengthened the obligation and extended
it to include mandatory installations on private buildings. With this revision, renewable heat no longer
had to be supplied strictly by solar thermal, but rather from a choice of renewable technologies.

Stick. On January 1 2005 the Italian government established a White Certificate Scheme primarily
for energy savings and energy efficiency targets. Large gas and electricity supply companies with
more than 100 000 customers must meet mandatory targets for energy savings in end-users under this
scheme. Unlike other white certificate schemes in France or the U.K., Italy placed its obligation on
distribution companies rather than on electricity and gas retail suppliers. Targets were set for a total
savings of 120 PJ by 20097, or 230 PJ in total between 2005 and 2009. Certificates are issued to obliged
parties who have paid for energy efficiency measures. A minimum price for white certificates (or a
guaranteed cost of recovery) was fixed at €0.017/kWh energy saved. In addition, a penalty has been
imposed in the case of non-compliance.

Solar thermal applications have been specifically included in the Italian White Certificate scheme and
energy savings that result from solar thermal technologies are explicitly outlined. GHPs and biomass
systems are also eligible energy efficiency measures. District heating and CHP have also been given
specific qualifications under this scheme. A calculation sheet has been made available from the Italian
Authority for Gas and Electricity (AEEG) to assess the gross specific savings in toe /m? of solar thermal
collectors installed (ESTIF, 2006a). This instrument is relatively novel for promoting REHC.

Guidance. The National Commission for Solar Energy (CNES) was established by the Minister of
Environment in August 2006 with the aim of defining the mid- and long-term strategies for the diffusion
of solar technologies (Corrado, 2007).

70. Annual mandatory targets of the White Certificate Scheme are monitored by the AEEG.




Noteworthy support for renewable heating has also originated from regional and local governments. For
example, the local government of Turin province allocated €100 000 as 30% of the installation costs for
each of 3 large-scale solar thermal systems and also provided planning and installation design support
(Calderoni, 2007).

Evaluation

Total thermal energy production from renewable energy resources grew from 131.7 PJ in 2002 to 148.8
PJ in 2003 (Figure B15) (IEA, 2007a).

Figure B15 « Renewable heat generation in Italy by sector from 1996 till 2005
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Source: EC, 2006b; SHC, 2006. Where data was unavailable, numbers have been extrapolated.

Solar thermal

Solar thermal heating has grown significantly in Italy (Figure B16) although its contribution to the total
heat supply remains negligible. Solar thermal heat production increased from only 293 TJ in 1997 to 586
TJ in 2002 and 669 TJ in 2003 (SHC, 2006). In 2004 nearly 38.5 MW (60 000 m?) was installed, bringing
the total to 320 MW, an annual increase of 14% (EuObserv’ER, 2005; SHC, 2006). In 2005, a 25% increase
in installations of 50.4 MW (72 000 m?) brought the total to 371 MW. In 2007 a study of the Italian solar
thermal market suggested that it had historically been underestimated with 130 MW (186 000 m?) of
new capacity installed in 2006 and 200 MW (286 000 m?) forecast for 2007 (Zingale, 2007).

Nearly 30% of Italian solar thermal installations have been in Trento and Bolzano regions due to the
subsidies offered by regional governments and the proximity to the well-developed Austrian market
(SHC, 2006). Nearly half of the systems installed are imported, mainly from Austria, Australia, Germany,
Greece and Israel, and roughly 84% are flat plate collectors (Zingale, 2007).

Support schemes for solar thermal began in 1998 with the Financial Law 449/97 tax reduction. Subsidies
were first provided in 2000 as part of the National Programme for Thermal Solar Energy which also
aimed to create a network of qualified expert designers, engineers and installers. Further financial
incentives were available from 2002 with the MATT subsidy programme and the 2004 Comuni Solarizzato
programme. Although MATT funding contributed to a total investment of €3.3 M in solar thermal
installations, roughly 3.5 MW, only €1.5 M of the original €6 M budget was allocated and installations



were far below target. As such, an important opportunity to develop the solar thermal market in Italy
has been missed, although the subsequent program, Il sole negli Enti Pubblici may enable the Italian
solar thermal industry to recover this lost support. The Italian White Certificate Scheme indirectly
promotes solar thermal installations by qualifying these technologies as eligible energy savings. The
anticipation of the energy efficiency requirements may have stimulated the significant growth in the
solar thermal market in 2005.

Figure B16 « Solar thermal heat production in Italy from 1990 till 2005
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Biomass

Over 92% of renewable heat in Italy is from solid biomass, primarily wood, most of which is burned in
domestic heaters (SHC, 2006). Biomass based district heating has grown since the late 1990s with 210
MW installed as of 2006 (European Biomass Association, 2006). Pellets, traditional firewood and gross
agricultural residues are widely used. Although there is significant domestic pellet production of roughly
160 000 t/yr (increasing by 14-15% annually on average), annual production cannot satisfy growing
demand for nearly 300 000 t/year. As such, Italy imports large quantities of pellets annually (European
Biomass Association, 2006).

Biomass heat has been supported since 1998 with the Financial Law 449/97 tax reduction scheme.
Further tax credits were approved in 2000, although delayed to 2002 due to administrative complications.
Capital contributions were first offered for biomass fuel in CHP plants in 2006 after approval in 2004.
Additional support was included in the 2005 White Certificate Scheme with special qualifications for
biomass CHP and district heating. Despite several incentive schemes intended for biomass heat in Italy,
the growth of the market has been slow due to the lack of concrete, long-term measures in support.

Geothermal

Most geothermal resources in Italy are utilized in the production of electricity. In 2005 geothermal
heat totalled 11.1 PJ (IEA, 2006d). Most geothermal heat is dedicated to low-temperature bathing
(158.8 MW in 2005) and heat pumps (120 MW in 2005)'. The total capacity of direct-use, low-

71. Direct-use geothermal is also used in individual space heating, district heating, greenhouse heating, fish farming, and industrial
process heat.



temperature geothermal applications” increased from 307 MW in 1995, to 325.8 MW in 2000, 487 MW
in 2004, and 606.6 MW in 2005 giving 7.6 PJ of heat (Figure B17).

Figure B17 « Direct-use, low temperature geothermal heat production
in Italy from 1995 till 2005
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The only noteworthy incentive policy for geothermal heat was a tax incentive, offered since 2000.
Despite the relatively low incentive for direct-use geothermal heat the market has continued to grow.

Conclusions

Italy offered an important incentive for solar thermal under its 2002 MATT subsidy programme which
primarily due to poor awareness of possible constituents and its small budget has been unsuccessful in
allocating the entirety of its resource. As such, the MATT experience provides a relevant example for the
importance of well-established information campaigns to accompany carrot-based incentive schemes.

National legislation in support of renewable heat has not been strongly developed. Biomass constitutes
the majority of Italian renewable heat although legislation to support this technology and supply chain
has been poorly developed. Capital incentives have been available for solar thermal since the late
1990s but the market did not show significant growth until the implementation of the White Certificate
Scheme in 2005. Most of the geothermal potential in Italy is utilized for electricity production, and not
heat. Despite a lack of supportive instruments, the geothermal heat market has continued to grow.

72. The energy utilized from the installed capacity is often far less than the maximum potential and may therefore be misleading.



Annex B7. Japan

Instruments
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In 1993 the Japanese government gave the responsibility of promoting new energy and energy conservation
technology to the New Energy and Industrial Technology Development Organization (NEDO)”.

In June of 1997 a New Energy Law was introduced defining “New Energy” as an oil-alternative energy
resource including hydrogen fuel-cells, renewables, waste power, and CHP facilities. The law was
revised in 2002 to include biomass and cold energy from snow and ice. In May 2006 it was proposed
that the definition include geothermal, small-scale hydro, and waste energy from fossil fuels. The New
Energy Law acts as an umbrella policy under which a number of more specified policies exist. Incentives
were designed as grants and subsidies, preferential tax treatment, and loan schemes. Each category is
the responsibility of one of the Ministry of Economy, Trade and Industry (METI), Ministry of Environment
(MOE), Ministry of Agriculture, Forestry and Fisheries (MAFF), and the Ministry of Land Infrastructure,
and Transport (MLIT)

The first pillar of the New Energy Law, offers grants and subsidies for technological development
(RD&D), demonstration and field test projects, and introduction and dissemination. In addition to
several of the policies listed in detail below, the Subsidization for the Development and Promotion
of Biomass Utilization programme €8.6 M (¥14 400 M#) in 2005 and €9.6 M in 2006 and the Project for
Promoting the Introduction of High-efficiency Housing/Building Energy Systems, offering subsidies
for geothermal heat-pumps (GHPs) of €31,200 in 2006, have also been designed in support of renewable
heat, at least in part.

Carrot. Under the umbrella of the New Energy law, the Support Programs for Assisting New Energy-
Related Businesses (PSNEO) scheme was created. An incentive of one third of installation costs and
a guarantee for 90% of any debt accrued is provided. These incentives are available to private sector
firms that invest in advanced new energy technologies and facilities including solar thermal, differential
temperature energy, and waste heat (IEA, 2004). In 2004, an annual budget of €28.9 M was allocated for
all renewables including solar PV, natural gas co-generation, and others in addition to renewable heat
decreasing to €20.7 M in 2005 and increasing to €23.7 M in 2006 (Tomita, 2007).

Carrot and Guidance. The Project for Promoting the Local Introduction of New Energy (PLINE) scheme
under the New Energy Law offers subsidies for renewable energy projects including solar thermal, waste
thermal, water-source heat pumps, and biomass. Small hydro and geothermal energy generation are
ineligible.

73. NEDO was established initially in 1980 by the Japanese government to develop new oil-alternative energy technologies.
74. 1000 Y = €6




This project aims to promote the accelerated introduction of the “New Energy Facility Introduction
Project” as well as the “New Energy Introduction Promotion/Dissemination Project,” both of which will
be implemented by local governments. Subsidies are available under the jurisdiction of local governments
for up to 50% of the costs of installation, deployment, promotion of public awareness and related
activities of renewable energy facility costs up to €120 000. The public sector, private companies, and
non-governmental organizations are eligible to receive subsidies (Hirofumi, 2007; IEA, 2006e).

In 2002 amendments were introduced to the PLINE program. An annual budget of €99.6 M was allocated
in 2002, only part of which supported renewable heating technologies. (IEA, 2004) The PLINE scheme
is ongoing and in 2006 the budget was €27.6 M. By 2005, PLINE had supported 65 solar thermal plants,
4 biomass thermal plants, 9 biomass projects for snow/ice melting, and 7 waste thermal stations in
addition to 624 projects for renewable electricity production (Hirofumi, 2007).

Carrot. Under the New Energy umbrella the Japanese government allocated €4.5 M in 2000 under the
Subsidies for Environmentally-Friendly Community Energy Projects programme. These funds are
allocated for regional heat supply systems and waste power generation plants. It was the aim of this
policy to make the best possible use of waste heat or surplus electricity production (IEA, 2004) but was
terminated in 2002.

Carrot. Also under the New Energy Law, in December 2002 the Biomass Nippon Strategy (BNS) was
implemented in Japan through 2010. In 2005 the BNS budget had been allocated €12.2 M for RD&D, and
€143.3 M for biomass conversion facilities. The BNS targets the utilization of 80% of waste (including
paper waste, livestock waste, construction derived wood wastes, black liquors and sewage sludge) and
25% utilization of energy crops and other specified biomass energy sources. As part of the BNS a Biomass
Information Headquarters agency was established to act as a central base of information on biomass
in Japan. The government allocated approximately €600 000 in 2006 in support of biomass under this
strategy to include demonstration projects and subsidies for biomass projects conducted by municipal
governments and other private organizations (Kobayashi, 2004).

The second pillar of the New Energy Law offering preferential tax treatment for new energies offers a 7%
tax deduction of the standard purchase price of new energy facilities under the law titled Tax to Promote
and Invest in Reforms in the Energy Supply-Demand Structure. Under this system, installation owners
may chose a 7% tax deduction or a special accelerated depreciation wherein an amount equivalent
to 30% of the base acquisition value may be included as a non-taxable expense. Under the law titled
Local Energy Taxation System, the standard taxable value for property tax may be abated by one-sixth
for any individual or business entity that has installed a new facility for the duration of 3 years after
installation. Special tax measures are available to individuals or business entities which have installed
biomass facilities. For such systems, owners are allowed to choose between a 7% tax deduction and
an accelerated depreciation schedule, similar to above. In addition, with regards to the Local Energy
Taxation System, the standard taxable value for property tax may be abated by one-half for a period of
three years following installations and a further abatement of the standard taxable value for the business
office tax by one-half on both the asset-based and employment-based assessment is offered.

Under the third pillar of the New Energy Law, the Development Bank of Japan and the Japan Finance
Corporation for Small and Medium Enterprises offer loans for investment in renewable energy facilities
up to 40% of project costs to large companies and up to €4.3 million to SMEs.

Guidance. Awards have been provided by the MOE each year since 1998 to each renewable energy
sector. These awards target public awareness of renewables and introducing new technologies.

Stick. In May of 2002 the Law on Special Measures for the Utilization of New Energy established an
RPS for renewable energy. This law set targets for 760PJ (19.1 billion litres of oil equivalent) or roughly
3% of the total primary energy supply to be sourced from new energy forms by 2010 with an obligation



for renewables including solar PV, solar thermal, wind, waste power and thermal and biomass power
and thermal. Specific targets for heating technologies were established as follows: solar thermal, 36PJ
(from 30PJ in 2002); MSW 64PJ (from 65.6 PJ in 2002), and bioenergy heat of 123 PJ (IEA, 2004).

Evaluation

Japan generated approximately 256 PJ of heat in 2004, only 5% of which was consumed in the residential
sector. The remaining 95% was consumed in the commercial, public and industry sectors (IEA, 2007a).

Solar thermal

Production and deployment of solar hot water systems began more than 50 years ago in Japan, ensuing
three decades of solar thermal market development. However, in the late 1990s growth in the solar
thermal market began to stagnate, in part due to the government’s termination of low-interest loans
(WEC, 2004). Because of the strength of the yen and the comparatively low world petroleum prices
in the 1990s, solar thermal heating was not as economic as gas or oil water heaters (Tomita, 2007).
Moreover, 0.67 million m?of solar thermal surface area installed prior to 1990 were retired, accounting
for a decline in the total surface area and the total heat produced (Figure B18) (REN21, 2006).

At the end of 2001 around 7.360 M m? of glazed solar thermal collectors had been installed”> (WEC, 2004).
The Japan Solar System Development Association recorded an installed total of 7.6 M m?in 2004 76 with
0.2 M m? added in 2005. However due to retirement, the total decreased to 7.2 M m? or 5.0 GW

capacity.

Although the 1997 New Energy Policy offered support in the form of subsidies, tax incentives and
informational campaigns, it has been unsuccessful in countering the strong influence of cost
competitiveness with conventional heating technologies. Most of the incentives for solar energy in
Japan have been directed towards PV technologies and only in 2006 did the government began to target
renewable heat directly. Future deployment of renewable heat may therefore be able to reverse the
downward trend.

Figure B18 « Solar thermal heat production in Japan from 1990 till 2005
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Source: METI and IEEJ energy balance tables for Japan, 2006.

75. 7.219 M m? were flat plate collectors, and 0.141 M m? evacuated tube collectors.
76. This reflects an incremental increase of 0.3 M m?in 2004.



Biomass

There were no field surveys on the utilization of biomass in Japan prior to 2001 (Tomita, 2007). As
such, data on the growth of this important renewable heat resource is limited, and conclusions as to
the success of Japanese policies in this regard can only be taken with relative levels of assurance. The
thermal utilization of biomass in Japan increased from 27.2 PJ in 2002 to 32.6 PJ in 2003. The biomass
resource has been reported as having a relatively high moisture content, which may account for its
limited utilization for combustion.

Under the original 1997 New Energy Law biomass did not qualify for public support. It was not until the
2002 revisions that biomass heat was able to receive funding from projects such as PLINE and the BNS so
it is expected that the level of biomass use in Japan will increase. However, to meet 2010 targets will
require the 2007 demand levels to more than double.

Geothermal

Japan is a country of significant geothermal resources being one of the most tectonically active countries
in the world with more than 200 volcanoes. The direct use of geothermal hot water for natural baths has
a long tradition (WEC, 2004) that has influenced the geothermal heat market.

About 51% of total geothermal heat is used for space and domestic hot water supply”’. In 1995, 319 MW
of direct heat capacity had been installed increasing to 822 MW by 2004 and accounting for 10.3 PJ/yr
(including 409 MW of direct use for bathing) (Lund et al. 2005). It is estimated that GHPs accounted
for 13.3 MW of installed capacity in 2006, producing 67.8 TJ/yr of heat (NEF, 2007). Direct use of
geothermal heated springs for hot water accounted for a total of 4.9 PJ of heat in the same year.

Most of the incentives offered for renewable heat generation are not applicable to geothermal heat as
it has not been defined as a ‘new energy’ under the 1997 New Energy Law. As such, geothermal heat
has missed out on important support available to other technologies. However, proposals to include it
in the definition may have important implications for the future.

Conclusions

Japan has relied on one overarching policy in its support of renewable technologies, the New Energy
Law. This policy as it was first designed did not include biomass and geothermal heat. As such, these
technologies have lacked public support. This is likely to change, however, as the definitions were
amended in 2002 to include biomass, and the suggestion was made in 2007 to include geothermal heat.
The structure of the New Energy law that included 3 carrot-based mechanisms also included guidance-
based schemes. In order to reach targets set for 2010 under the Law on Special Measures for the
Utilization of New Energy, the use of renewable heat in Japan must increase substantially.

77. The remaining geothermal heat is used for bathing (11%), greenhouse heating (13%), snow melting (12%), fish breeding (9%),
air conditioning/cooling (2%) and industrial process heat (1%) (WEC, 2004).
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SenterNovem, the Dutch agency for energy and innovation under the Ministry of Economic Affairs, is
responsible for programmes on renewable energy and energy savings.

Carrot and Guidance. In 1994 the Dutch Government signed a long-term Agreement with the solar
industry and energy utilities for the implementation of solar hot water systems with objectives for
11 000 hot water systems by 1998 and 17 000 by 1999. Targets were not reached, with only 7 600 systems
installed in 1998 and 8 500 in 1999 (Novem, 2000). The total budget allocated was €143 M (6.5 M Dutch
Guilders™) over its four year lifetime. A subsequent Solar Domestic Hot Water Systems Agreement was
implemented in 1999 which increased 1994 targets to 5 PJ solar thermal of solar thermal energy by 2007
and 400 000 domestic hot water systems in 2010 (Novem, 2000).

In conjunction with this support for solar thermal systems, Novem (the precursor to SenterNovem)
was involved in information campaigns, radio programmes, and a contest. Over 5 000 professional
players in the construction field (housing associations, project developers, architects, consultancies,
local authorities and power distribution companies) received an invitation to nominate a municipality
to receive the title of ‘Solar System City 1999’. Novem supported initiatives from other players in order
to introduce the consumer to the technology (Novem, 2000) and through its Solar Domestic Hot Water
System Offer, quotations for solar thermal systems were made available. More than 4 000 consumers
made use of these quotation services, leading to 1,500 installations.

Stick. In 1995 under the Energy Performance of New Buildings, the Dutch government established
requirements for all new buildings to reach a performance standard. Solar thermal technologies and heat
pumps were included in the definition of how to reach a lower practical energy coefficient level. In 2000
and 2006 the acceptable level of this coefficient was lowered to 1.0 and 0.8 respectively (IEA, 2006e)

Carrot. The 1997 Energy Investment Allowance (EIA) supports sustainable energy use by industry.
Investment in certain renewable energy technologies (lists of eligible technologies are updated annually)
may be deducted from the taxable profit of financially independent tax-paying entrepreneurs. In 2006,
44% of investment costs in renewable heating construction and equipment, and/or CHP were eligible for
deduction. Eligible energy investments must be in excess of €2 100 per calendar year. A total tax relief
up to €108 M in energy investments is available. The EIA scheme is implemented by the Belastingdienst
(Dutch tax authorities) and SenterNovem (2006).

In addition to the fiscal incentives offered through the EIA, a budget of €99 M was allocated for businesses
investing in energy efficiency and renewable energy with 84% of applications coming from SMEs. A
majority of the funding has historically gone to support renewable electricity but CHP installations have

78. Exchange rate based on 2002 values when Dutch Guilders (f ) were replaced with the Euro: €1 = 2.20.




also been subsidized (SenterNovem, 2006). Based on 2005 project values, roughly €31 M was allocated in
support of renewable heat generation. Only a small percentage of the total EIA allocation was allocated
for renewable heat projects between 1997 and 2006 in the order of €211 M (SenterNovem, 2005).

Carrot and Guidance. In 2001 Energy Premium (EPR) and Energy Performance Advice (EPA) schemes
were established. The EPR provides a subsidy of 50% for renewable energy projects including heat
pumps and solar boilers in households and social housing corporations. EPA is a consultation service
to provide possible measures that may be taken to improve the energy performance of a dwelling or
office building. If and when the suggested measures are carried out, the EPR will subsidize part of the
project. Both the EPR and the EPA were financed by means of an energy tax (REB). As the growth of
renewable energy systems did not achieve intended targets, the government ended EPR funding in 2002
(IEA, 2004). Funding for EPA energy consultations continued, but in 2004 the budget was cut to €20M
(IEA, 2004).

Carrot. July 2003 saw the passing of the Environmental Quality of Electricity Production Act (MEP),
subsidizing the production of renewable energy, especially from biomass. This replaced the former
producer compensation Regulating Energy Tax. The reduction in fiscal advantage was theoretically
replaced with an equal rise in feed-in subsidies from the MEP financed through a levy placed upon all
electricity consumers of €52 in 2005. Biomass heat production is indirectly supported through the feed-
in subsidies offered for CHP energy production. Subsidies for biomass energy production have ranged
from €0.41 to €0.70 per kWh.

Stick. Energy Performance Requirements, employed in 2006 for new buildings, require the calculated
total energy consumption to be below a specified level. The 20% reduction of energy allowance
announced is expected to lead to a higher use of solar collectors and heat pumps. There is not yet a
requirement for existing buildings due to administrative costs (SHC, 2006).

Guidance. Demonstration projects have been undertaken to encourage the development of deep
geothermal energy projects (EGEC, 2006).

Evaluation

The Netherlands consumed 125.9 PJ of heat in 2004, 48% in the industrial sector, 7% in the
residential sector, 24% in commercial and public services, and 6% in agriculture and forestry
(Figure B19) (IEA, 2007a).

Figure B19 « Heat consumption in the Netherlands by sector in 2004
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Biomass accounted for the majority of renewable heat in the Netherlands, solar thermal and geothermal
heating markets have also shown growth (Figure B20).



Figure B20 « Renewable heat generated in the Netherlands
by sector from 1995 to 2006
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Biomass
The gross heat production from solid biomass was 5.0 PJ in 2004, most of which was generated
in CHP plants (EurObserv’ER, 2005). Most of the biomass market growth has been the result of a

growing demand for its use in CHP, while dedicated biomass has not increased significantly since
1995 (Figure B21).

Although some growth in biomass CHP was stimulated with the ongoing 1997 EIA policy scheme, most
market growth accompanied the 2003 MEP subsidy. All support for biomass heat has been in the form
of carrot-based subsidies.

Figure B21 « Biomass heat generated in the Netherlands: a comparison
of dedicated biomass heat to biomass CHP from 1995 till 2006

Heat generated (TJ)

45 000
40 000
35 000
30 000
25000
20 000
15 000
10 000

5 000

0 —
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Source: Statline, 2007.

== Total biomass heat
= Biomass co-fire
== Dedicated biomass




Solar thermal

Deployment of solar thermal began in the mid 1970s especially for larger installations, then declined
in the 1980s (WEC, 2004). Following the implementation in the 1990s of the Solar Domestic Hot Water
Systems Agreement and its precursor, solar thermal installations increased steadily at a rate of 30 000-
35 000 m?/yr until 2003. Despite this increase, the targets were not met. In the early 1990s the market
increased again with the establishment of a voluntary agreement between the solar energy industry
and energy utilities. In 1995 further support was offered through the regulation for Energy Performance
of New Buildings for which solar thermal technologies offered an opportunity for buildings to reach
given performance standards. The extension of these performance requirements in 2006 is expected to
encourage further market development.

By 2001 nearly 15% of all new residential dwellings used solar hot water with a total of 269 112 m? of
installed surface area’ (SHC, 2006). Residential installations account for 66%, large collective systems
14%, and swimming pools 20% (WEC, 2004).

The 2001 EPR subsidy scheme further boosted investments in solar thermal systems, although subsidies
were removed in 2002 (IEA, 2004). Following the decrease in available funding, the number of solar
thermal installations declined 40% between the years 2003 and 2004 with an annual installation of only
40.8 MW (58 304 m?) bringing the total to 353 MW, (EurObserv’ER, 2006). In 2004 all financial support
for solar thermal was ceased (ESTIF, 2006a) and as a result, market growth fell in 2005 with only 27.6
MW (39 500 m?) of new installations bringing the total to 375 MW (EurObserv’ER, 2005). The Energy
Performance Standards, acting alone were not sufficient to support solar thermal market development
at the rates that had been witnessed in prior years.

Geothermal

Prior to 1995 there was no shallow or deep geothermal capacity reported in the Netherlands. By 2000,
10.8 MW of GHP capacity had been installed, increasing to 253.5 MW by 2004 (Lund et al., 2005).
Support was received through the 1995 Energy Performance of New Buildings scheme. Heat pumps were
an important alternative to assist buildings in reaching the required energy efficiency performance
standard. Subsidies and information schemes were also offered in 2001. Additionally, demonstration
projects have been employed to encourage the development of deep geothermal energy projects®.

Conclusions

Support for renewable heat in the Netherlands was initiated in the 1990s with schemes for solar thermal.
The largest contribution of renewable heat comes from biomass with significant growth in the amount
of biomass utilized in CHP. While direct subsidy schemes have contributed to this growth, feed-in tariffs
for biomass electricity generation in CHP also offered an attractive incentive (EC, 2006b).

Currently there is very little support for renewable heat although some support remains for renewable
heating installations through the EIA. The main instrument is the energy performance requirement for new
buildings which is incorporated in the implementation of the Energy Performance of Buildings Directive.

79. 201 877 m? were flat plate collectors, 2 000 m? evacuated tubes and 65 235 m? unglazed.
80. No data is available on the total installation of deep geothermal capacity in the Netherlands.
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heating technologies

Basic fund for renewables
and energy efficiency

Carrot. A CO, tax has been imposed in Norway since 1991 from which renewable energy projects are
exempt (IEA, 2005).

Stick. As of 1999, local authorities were given the ability to impose a mandatory connection of new
buildings to district heating plants. This regulation, Imposed Connection to District Heating, applies to
district heating plants greater than 10 MW (IEA, 2004).

Carrot. From 1999-2002 the Norwegian government exempted investments in renewable energy, heat
pumps, and district heating from the general 7% investment tax under a Renewable Energy Investment
Support (RE Tax Treatment) scheme. With the abolition of the general investment tax in April 2002,
this support scheme was also completed (IEA, 2004).

Carrot. Enova SF, a new state-owned central agency of the Norwegian Ministry of Petroleum and Energy,
was established in June, 2001 to manage the Ministry’s energy fund. The Enova SF Energy Fund has
provided investment support for new energy technologies and education measures for industry commercial
and household sectors since January 2002. Its aim is to reduce the use of electricity for heating purposes
and to promote new environmentally friendly forms of energy production (SHC, 2006). A target for
renewable heat was set at 14.4 PJ annually, being equivalent to the heat requirements of over 100 000
Norwegian households. This target was based on a total renewable energy goal of 43.2 PJ by 2010.

A budget of €680 M (NOK 5.6 billion)®" was established for the first ten-year period from which the Enova
Energy Fund received approximately €81.6 M in 2006. Initially funds came in part from a €0.0012 /kWh levy
on electricity transmission tariffs and in part from the national budget (IEA, 2004; SHC, 2006). From 2005
the Energy Fund is fully financed by the grid tariff supplement. Because there is a time gap of typically 2-3
years between the confirmation of funding from Enova and the initiation of project construction when the
subsidies are awarded, there is a discrepancy between the yearly amount granted and paid (Table B6).

Enova has designed a programme specifically for renewable heating in order to achieve its specified
targets by supporting new heating plants, distribution systems for heating, and sustainable supplies
of biomass. It provides economic support for projects throughout the value-chain from extraction,
transport and production of biomass, to the development of heating plants and distribution systems.
Very little support is available for solar thermal.

81. 1 Norwegian krona (NOK) = €0.12




Table B6 « Funds allocated for renewable heat generation
under the Enova SF Energy Fund in Norway

TJ Granted € M Granted €/capita Paid out € M Paid out €/capita
2002 597.6 6.12 1.32 5.16 1.11
2003 943.2 4.92 1.06 2.64 0.57
2004 943.2 11.16 2.42 3.96 0.85
2005 1065.6 13.92 3.01 1.8 0.39
2006 2 451.6 42.12 9.13 0.96 0.20
Total 7182 78.24 14.52

Source: Enova SF Annual Report, 2007

The level of funding available for renewable heating projects has fluctuated. Initial investment subsidies
of 20-25% for projects based on bioenergy, waste heat, solar and heat pumps were reduced to 10% in
2003. Currently Enova contributes up to 15% of the project costs for heat distribution and heat generation
based on renewable energy. Stipulations exist for the financial eligibility of this funding. For example,
subsidies for heat production based on wood chips are available only to installations which produce at
least 216 TJ /yr; for sawmill waste at least 36 TJ /yr; and for GHPs over 7.2 TJ/\yr (IEA, 2005).

Carrot. In 2002 the Norwegian State Housing Bank began to offer Incentives for Non-electric Heating
Technologies in the form of loans available for builders to incorporate solar thermal systems, biomass
boilers and GHPs in new constructions®?. Other incentives are offered for water-based central heating
distribution systems and heat pumps which may be combined with solar heating systems, and bioenergy.
Levels of available support depend on individual cases. Development and pilot projects with high
environmental ambitions may receive grants and loans up to 80 - 90 % of project costs. The bank has
stated a goal of a 50% reduced energy demand in half of all new houses built in 2010 (SHC, 2006).

Carrot. From January 12007, the Basic Fund for Renewable Energy and Energy Efficiency, managed by
Enova, was established to provide subsidies for renewable energy in terms of actual energy generated (€
/kWh). This fund, supporting all renewable resources, was allocated €1.2 billion in 2007. It is estimated
that the annual contribution to the Basic Fund will be around €105 M.

Evaluation

Heat production in Norway in 2004 totalled 11.4 PJ which 15% was used by industry, 17% in the
residential sector, 67% in the commercial and public services sector, and less than 1% in agriculture
and forestry (Figure B22). Due to the abundant hydro resource, electricity prices are comparatively
low in Norway, which has led to popular use of electric heat. With the deregulation of the electricity
market in the early 1990s electricity prices dropped further, hence electricity remains the most
common source of heat.

Beginning in 2000, renewable heat, primarily biomass, began to increase noticeably (Figure B23).
Geothermal heat, especially from heat pumps increased in this timeframe, coinciding with the beginning
of the Enova SF Energy Fund. Solar thermal grew slowly in comparison with other RETs for heat. Prior
to the implementation of the Enova SF Energy Fund, the comparatively low price for electrically-based
heat generated from hydro possibly inhibited the growth of renewable heat.

According to the Norwegian Water Resources and Energy Directorate, district heating systems produced
3.3 PJ of heat in 1990, 5.7 PJ in 2000, and 9.1 PJ in 2004. In 2005, solid biomass accounted for 15% of
the district heat supply and heat pumps 6% with most of the energy coming from refuse incineration

82. See www.husbanken.no.



plants (Statistics Norway, 2007). The amount of biomass and heat pump energy in the district heating
systems is increasing. The 1999 mandate for new buildings to be connected to district heating systems
and the 7% investment tax exemption available between 1999-2002 are likely to have influenced the
increase in district heating infrastructure.

Figure B22 « Heat consumption in Norway by sector
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Figure B23 « Renewable heat generation in Norway from 1990 till 2005
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Solar thermal

As of 2005, approximately 7.2 TJ of heat was generated by solar thermal in Norway so the commercial
market for solar heating remained relatively small (SHC, 2006).

Solar thermal was offered direct financial incentives under the 2002 Incentives for Non-Electric Heating
Technologies scheme. While the Enova SF Energy Fund does offer some support for solar thermal, it is
comparatively low compared with bioenergy and geothermal.

Biomass

Norway has a considerable domestic biomass resource. However, its exploitation for heat was low prior to
2000. About 25.9 PJ of biomass heat was generated in 2003 by the many households that combust wood
for space heating (IEA, 2004). Combustion of biomass in district heating systems is complicated by the
dispersed nature of Norwegian settlements, and is therefore only possible in a few locations (IEA, 2005).




Since the implementation of the Enova SF Energy Fund and its investment support for heat generated
from wood chips and saw mill waste in 2001, biomass heat increased significantly. ENOVA has contracted
a total of 2.9 PJ of biomass heat projects with around 1.8 PJ supported in 2004 alone (IEA, 2005). In
2006 an additional 3 biomass heat projects were granted €480 000 for 360 TJ of heat production.

Geothermal

There was no shallow or deep geothermal capacity reported in Norway in 1995. By 2000, however, 6 MW
of shallow, geothermal heat-pump capacity had been developed, and 600 MW by 2005 (an estimated 3.0
PJ/year). Geothermal installations are reported to be primarily large geothermal heat pump systems for
commercial building or community dwellings, most of which are ground-water based (Lund et al., 2005).
The market for GHPs has been growing since 2001 (Figure B24), mostly for residential installations.

Figure B24 « Annual geothermal heat pump sales in Norway from 1992 till 2003
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GHPs were included in the 1999-2002 exemption from the 7% investment tax. The combination of
incentives offered under the Incentives for Non-Electric Heating Technologies scheme and the Enova SF
Energy Fund in 2001 has seen significant growth in geothermal heat.

Conclusions

Norway has had abundant access to inexpensive and clean hydro power which has lead to extensive
use of cheap electrical heating. Due to constraints on further local expansions of hydro power, various
policies have been introduced in support of alternative energies, including a package of regulation, tax
measures and subsidies for renewable heat. In addition, a major policy shift was introduced in 1998
aimed at curbing electricity-use patterns. As a result, Enova was established to manage the subsidies
for energy saving, renewable heat and new renewable electricity production.

Enova has been crucial for the growth of renewable heat in Norway, allocating more than €142 M
for 7.2 PJ of contracted energy generation between 2001 and 2006%. As funding for renewable heat
continues to increase under the Enova SF Energy Fund, it is expected that renewable heat in Norway
will increase in the future.

83. Atotal of €70.9 M was allocated for renewable heat in 2001; €4.7 Min 2002; €11.3 M in 2003; €13 M in 2004; and €42 M in 2006.
In 2006 59 projects were supported to produce 2.5 PJ of heat.
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Carrot. In 1991 the Spanish government approved a National Energy Plan which included an Energy
Saving and Efficiency Plan (PAEE) and set the objective to increase renewable energy to 46.0 PJ by
2000, 20.9 PJ of which was specified for renewable heat. Individual targets were established by sector.
Subsidies offered through PAEE were managed by the Institute for the Saving and Diversification of
Energy (IDAE)®. Although PAEE had targeted a 12% increase in energy efficiency by 2000, only 4.4% had
been achieved by 1995.

Carrot. In December 1999 Spain’s Plan for the Promotion of Renewable Energy (PFER) (Instituto para
la Diversificacion y Ahorro de la Energia) came into force for the period 2000-2010. It applies to all forms
of renewables, each with individual targets. It is divided into one stage running from 1999-2006 and the
next from 2006-2010. A 37.6 PJ target for biomass applications was established (IEA, 2005); a target for
200 MW of high-temperature solar thermal installation was set for 2010 to give an estimated an annual
output of 1.5 PJ (WEC, 2004); and a 2010 target of 4.5 M m? low-temperature solar thermal surface area
was set for the residential sector, new homes, apartment blocks, and hotels. Based on 2006 population
levels, this target would translate into 0.11 m? /capita of solar thermal capacity.

A budget of €60 million was made available in financial incentives under PFER including €300 million in
loans from the Instituto Oficial de Credito (ICO) for RET. In 2005, solar thermal technologies received
€13.39 M and biomass €12.7 M through various support programmes (IDAE, 2006a). The Aid Programme
for Solar PV and Solar Thermal, established as a financial incentive under PFER, provided subsidies for
solar thermal projects that were initiated in 2002 and completed before October 2003 (IEA, 2004). The
financing available under PFER was amended under the provisions of PER (see below) in May 2005.

Carrot. A revised PFER policy, the Renewable Energy Plan for 2005-2010 (PER), was approved in
August 2005. 2010 renewable targets were increased to more than 837 PJ, or 12.1% of the total final
energy demand® with technology specific renewable heating targets set for 186.2 PJ, 146.5 PJ levels in
2004. Solar thermal targets were set for 4.2 M m? surface area, which would bring the Spanish total to
4.9 M m? by the end of 2010. Biomass heat was targeted to increase by 24.4 PJ /yr until 2010 with 15.8
PJ in the industrial sector and 8.6 PJ in the domestic sector.

A broad package of measures has been incorporated in PER which includes €681 M in public investment
and €2.8 M in tax incentives. However, based on 2005 spending data, only 9% of the total was allocated

84. IDAE is a public business entity, established in 1984, in support of energy efficiency and the rational use of energy across Spain.

85. Due to the unexpected increase in energy consumption and energy intensity in Spain, the targets for renewable energies
established under PFER, set at 12%, were revised.




to solar and biomass®. Should this trend continue, roughly €61 M will have been made available for
renewable heat by 2010 (IDAE, 2006a). The energy industry finances 77% of PER, the private sector 20%,
and the public budget the remaining 3% (IEA, 2006e).

The Aid Programme for Solar Thermal, part of PER, offers direct financial support for a maximum of
37% of the cost of equipment and installation. Innovative projects are eligible for up to 50% of total
costs (IDAE, 2006b). For the 5-year lifetime of PER, contributions, paid in terms of capacity installed,
depend upon the size and type of installation (Table B7).

Table B7 « Specifications for solar thermal funding eligibility under
the PER Aid Programme incuding for solar cooling

Category Available disbursement
Entire solar thermal system €1 160/kw or €812/ m?
System components Up to 14 kW or 20 m? €1 160/kW or €812/m?
Over 14 kW or 20 m? €1 015/kW or €710.5/m?
Solar cooling €1 450/kW or €1,015/m?

Source: IDAE, 2006a

The Aid Programme for Solar Thermal offers a greater incentive for solar cooling installations and is
one of the few programmes to do so. About €348 M was allocated for this programme, an equivalent
of €70 M /yr. Reflecting PER’s allocation of financial responsibility, industry will supply €1.8 M, the
private sector €536 922, and the public budget, €348 078.

The Aid Programme for Biomass, also part of PER, provides a maximum of 30% of the costs of biomass
equipment, installation, and project engineering for installations in domestic and commercial buildings
to a maximum of €500/kW of installed capacity. The amount of allocated subsidy was calculated based
on additional costs of biomass systems minus the net economic benefit of the first five years of operation
(IDAE, 2006b). An estimated €283 M is available for biomass installations through this programme,
equivalent to €56.6 M/yr.

Stick. In March 2006 the Technical Building Code, (Codigo Técnico de la Edificacion) was adopted in
the Spanish Royal Decrees 314 and 315 of 17 March 2006 under the auspices of PER. Implemented in
September 2006, it requires that all new buildings and all those undergoing renovation cover 30-70% of
their hot water demand with solar thermal energy. It applies to all buildings, independent of their use.
Specific percentage requirements depend on geographic location and individual demand of the building
for domestic hot water. Simultaneously, a Council for Building Sustainability, Innovation and Quality
(CSICE) was established to ensure compliance and participation in Spain (ESTIF, 2006b).

Regional incentives for renewable heat have been especially successful. The template for the national
Technical Building Code, Barcelona’s Solar Thermal Ordinance, was established in 2000 (see Good Policy
Practices in Section 4).

Evaluation

Biomass accounted for an estimated 172.6 PJ of heat in 2005, the highest renewable energy contribution
(EurOberv’ER, 2006). Although solar thermal markets have grown in recent years, the total contribution
has remained comparatively small with only 2.6 PJ in 2005 (SHC, 2007). Geothermal heat is negligible
with only 347 TJ produced in 2005.

86. 2005 budget allocations did not include geothermal heating technologies.



Although there were no large scale public CHP plants in Spain as of 2004, small, industry-operated
plants are common with roughly 4.54 GW_ of new capacity installed between 1991 and 2001. By 2004,
almost 25.1 PJ of biomass energy was combusted in CHP plants (IEA, 2006e). The development of CHP
has been supported by PFER’s third party finance (for 6.7% of the installation costs) and premium prices
made available for CHP energy generation®” (EREC, 2004c).

Solar thermal

Despite an abundant solar resource, the solar thermal market in Spain did not begin to grow significantly
until early in the 215t century. The total installed capacity grew from 58.3 MW (83 285 m?2) in 2002 to 383
MW (546 900 m?) in 20058 (SHC, 2006) providing around 2.6 PJ of heat (Fig B25).

Much of the solar thermal development has been the result of local or regional incentives as well as
federal policy instruments. Federal incentives for solar thermal were introduced in 2002 under the Aid
Programme for Solar PV and Solar Thermal. Further support for solar thermal was introduced in 2006
with the Technical Building Code that, building on the model of Barcelona, is expected to result in
significant growth of the market.

Following the Barcelona Solar Thermal Ordinance, 40% of all new buildings in the area included solar hot
water. Per-capita installed capacity (m?/1 000 people) leapt 15-fold, from 1.1 in 2000 to 16.5 in 2004.
This Ordinance initiated 428 solar thermal installations, a total of 31,050 m? of solar thermal surface
area by December 2005, reflecting an increase of 1.78% (EC, 2006a). Pamplona’s solar ordinance,
which entered into force in mid-2004, caused a 50% increase in solar thermal collectors in one year
(REN21, 2006).

Biomass

The biomass resource comes primarily from the agricultural sector. Nearly 60% is consumed in the
residential sector, estimated to be over 84.5 PJ. Most of the remainder is combusted for heat by industry
(IEA, 2006€) with consumption increasing with estimates of 165.2 PJ in 2004 and 172.6 PJ in 2005.

Figure B25 « Solar thermal heat generation in Spain from 1995 till 2005
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Source: IEA, 2006b. Where data was unavailable, numbers have been extrapolated.

87. In 2001 the premium paid to small CHP generators was €0.24 /MWh for a maximum of 70% of total annual production
(EREC, 2004c).

88. The annual installation in 2005 was 106 885 m? or 74.8 MW thermal (EurObserv’ER, 2005).



Spain has exported biomass to the UK for use in co-firing boilers, has evaluated ways to increase the
domestic use of biomass for power generation, and is encouraging power generators to explore co-
firing (IEA, 2005). Political support for biomass heat was begun in 1991 with the introduction of PAEE
and its targets for 20.9 PJ of renewable heat. Further support was offered within the PFER and PER
programmes, specifically the Aid Programme for Biomass initiated in 2005. With the additional €283 M
in subsidies for biomass installations, it is expected that biomass use for heat will increase further in
the coming years.

Geothermal

In 2000 there was no reported low-temperature geothermal heating capacity in Spain. By 2005,
22 MW of low temperature, shallow geothermal capacity had been installed for uses including
greenhouse heating (69%), space heating (22%), and swimming and bathing (12%) to give a total heat
demand of about 347 TJ/yr. There has been no development of geothermal heat pumps reported in
Spain (Lund et al., 2005).

Political interest in the development of geothermal heating projects has been limited. Most of the
financial incentive schemes do not include geothermal energy (IEA, 2005) and the PAEE initiated the
development of only two geothermal heat plants (EGEC, 2006). The small geothermal heat market in
Spain reflects apparent disinterest or lack of resource.

Conclusions

While Spain has made a strong effort to develop renewable energy production in recent years, most of
the political focus has been on renewable electricity. Much of the growth in renewable heating has been
at levels insufficient to reach national targets.

The 2000-2010 Spanish PFER has been only partially successful in achieving its targets. Although the
consumption of renewable energy in Spain had increased by 113.0 PJ between the 2000 programme
initiation and 2005, the increases have not been sufficient to meet the ambitious targets of the plan.
For example, by the end of 2003, only 42% of the overall objectives of renewable energy installations
for the first period of the plan (1999-2006) had been achieved. In addition, the benefits and growth of
individual RETs has been disproportionate. Only 18.3% of 2006 targets for solar thermal installations
were achieved by the end of 2003 and by 2004 only 18% of the 2010 objective for biomass (6.6 PJ) (IEA,
2005; IDAE, 2006b). Solar thermal installations remained below target in 2005, installing only 700 000
m? of the 2010 targeted 4.8 M m? (SHC, 2006).

The energy consumption and energy intensity in Spain have been increasing more quickly than the
government had anticipated when it established its 12% targets for renewable energy under PFER and
PER. This increase in energy demand has further complicated the ability of the policies to reach their
intended targets (IDAE, 2006b).

Incentive schemes of the regional governments such as those in Andalusia, Barcelona, Catalonia, and
the Canary Islands have been responsible for most of the growth of the solar thermal industry (SHC,
2006). The success of regional programs initiated in support of solar thermal technologies and based on
stick, regulatory schemes, has led to the implementation of a similar federal program.

Spain is a pioneering nation in making the implementation of solar thermal technologies obligatory in
new and refurbished buildings. Because the Technical Building Code obligation at the national level has
only recently been implemented and is applicable only to new and renovated buildings, the impact on
the solar thermal market is most likely to be felt only in the coming years. However, this policy is a
milestone in the political support for renewable heating.
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Carrot. Between 1981 and 1985, interest-free state loans were available to single family and multi-
family dwellings in support of geothermal heat-pumps (GHPs). Direct reimbursement subsidies and
income tax reductions were also offered in step with the total cost of installations (EGEC, 2006).

Carrot. From 1991-1996 CHP subsidies were provided for investment in biomass-fired plants. In order to
be eligible, the CHP plant was required to use at least 85% biomass for a period of five years for a total
of €440 /kW,_ (SEK* 4 000 /kW.). Existing heating plants that were retrofitted to CHP based on biomass
were eligible for 25% of retrofit costs up to a maximum of €440 /kW.. Fossil fuel CHP plants that were
converted to biomass were eligible to receive 25% of the conversion costs to a maximum of €440 /kW..
Funds for these subsidies were exhausted by 1994.

An additional €49.5 M was allocated in 1998 for a five year period (Helby, 1998) with a maximum of
€330 /kW, available per installation. Subsidies were limited to new plants and CHP plants that were
retrofitted for biomass. Within one month of the beginning of the programme applications had been
filed for more than 3 times the amount of funding available.

Carrot. Substantial energy taxes have been employed since 1991. In addition, a carbon dioxide tax and
a sulphur tax were introduced at this time to target environmental objectives. In the spring of 2000 €3.3
billion of tax revenue was transferred to focus on energy use over a ten year period. In other words,
taxes on energy use and emissions were increased, offsetting a corresponding reduction in taxes on
employment (Swedish Energy Agency, 2006). About €2.2 billion in revenue was collected in 2002 and €3
billion in 2003. The high CO, taxes (around €100/t CO, in 2006) had the most significant repercussions
due to the exemption of bioenergy (see below) (Ericsson et al., 2004).

For district heating systems, a full CO, tax and 50% energy tax is employed on fossil fuels used for
heat and in CHP plants (Johannson et al., 2002). To maintain competitiveness, Swedish industry was
exempted from the energy tax in 1993 and the CO, tax was reduced to 25% for the industrial sector.

The Energy Taxation Exemption for Biomass when used in district heating created a cost competitive
advantage for biomass since biomass-based heat can be produced at a much lower cost than heat from
fossil fuels (Johannson et al., 2002). However, in industrial sectors that are not subject to the full CO,
tax, biomass based heat is not cost competitive with heat produced from coal and gas.

89. 1 Swedish krone (SEK) = €0.11




Carrot and Guidance. The Swedish National Board for Technical Development (NUTEK) issued a
Technology Procurement in 1994 for heat pumps with the intention of promoting energy efficient
technologies and assisting their market development. This system of support, first introduced in 1984, is
managed by the Swedish National Energy Administration and reviewed periodically. €0.1 M was allocated
to a heat pump procurement competition as a grant for the winning, most efficient technologies with
guaranteed sales of 2 000 units. In addition, information campaigns were created as a follow-up (Olerup,
2001). Two designs of GHPs won this award and spurred the market for this technology.

Carrot. In 1997 grants were introduced for investment in district heating systems and connection of group
and individual heating systems to reduce the amount of electric heating in Swedish residences. Subsidies
were available to a maximum of €1 100-€3 300 per district heating system connection, dependent
upon connection specifications and central boilers. These grants were temporarily withdrawn in 1999,
reinstated, and then removed in 2002 (IEA, 2004).

Carrot. Grants have also been provided in support of biomass energy crops for use in energy systems.
€550 /ha is provided for growing short rotation forest plantations such as Salix.

Carrot. An Investment Grant for Solar Heating has been available since June 1 2000. This grant of €0.27
/kWh of calculated yearly supply is available as a one-off payment to subsidize the cost of installations
of solar heating systems for space heating and/or domestic hot water production. Grants, administered
by the county councils and the National Board of Housing, Building, and Planning, are available to
Swedish home owners, apartment buildings, and certain types of commercial premises (IEA, 2004;
SNEA, 2006). A total of €1.1M was available in 2000 and increased to €2.2 M in 2001 (IEA, 2006e).

Guidance. In March 2001, the Eco-energy Municipality Programme began, providing information on
renewable energy resources aiming to contribute to the decisions of Swedish Energy Policy. Through this
programme municipalities are offered seven different educational packages (IEA, 2006e).

Carrot. ATax Deduction for Installation Costs of Biomass Heating Systems (Proposition 2003/2004:19)
was in place from January 1 2004 through to December 31 2006. This tax credit, applicable to income
tax returns for 30% of the equipment and installation costs of biomass heating systems (IEA, 2004), was
available to household space and water heating distributed via a central piping network and was limited
to roughly €1,600 per household (European Biomass Association, 2006). A formal action plan for biomass
was introduced in December 2005 and adopted in June 2006 (COM2005 628).

Carrot. A conversion grant was introduced on January 1 2006 aimed at reducing the use of oil and
electricity for heating purposes in residential and commercial buildings. It is available through 2010 for
conversions to district heating, biomass-fired heating systems, GHPs and/or solar heating (SNEA, 2006).

Evaluation

In 2006 the demand for space heating and domestic hot water was about 306.0 PJ of which 10% was
consumed by industry, 57% by the residential sector, 29% by commercial and public services, and less
than 1% by agriculture and forestry (Figure B26). Roughly 4% of heat is lost in the substantial district
heating network (IEA, 2007a).

Overall the Swedish heating system is exemplary in its use of renewables, primarily biomass. Although
solar thermal and geothermal contributions have been comparatively small, the markets have shown
growth in recent years (Figure B27).

Sweden has developed an extensive district heating sector, influenced by grants offered in support.
Between 1990 and 1999 there was a fourfold increase of the use of bioenergy district heating systems
(Johansson et al., 2002). Today district heating accounts for approximately 40% of the heat market.



Figure B26 « Distribution of heat demand in Sweden by sector in 2006
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Figure B27 « Renewable heat generation in Sweden by sector from 1990 till 2006
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Figure B28 « Generation of solar thermal heat in Sweden from 1990 till 2005
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Solar thermal

Historically the market for solar thermal systems in Sweden has not been strong although growth has
been evident in recent years. Between 2001 and 2005 the installed capacity of solar thermal increased
from 135 MW (192 157 m?)* to 145.8 MW (220 000 m?2) (Figure B28) (ESTIF, 2006c).

Investment grants for solar thermal introduced in 2000 were an important support mechanism. Following
the implementation of this financial incentive scheme, the declining trend in the solar thermal heating
market was reversed.

Biomass

The forest industry is a major economic sector in Sweden which may have had a significant role in the
success of the political support for biomass. Utilization of forest by-products for heat was supported by
this strong industrial lobby.

The use of biomass for heat has increased significantly since 1990 (Fig. B27), primarily coming from wood
fuels including short rotation Salix, black liquors in pulp mills, peat, MSW, straw, and energy grasses
(IEA, 2004). Most of this heat production is from solid biomass utilized in CHP plants that increased
from more than 50% of total fuel by energy in 2004 to more than 62% in 2006. The gross biomass heat
production was 92.1 PJ in 2004, 32.7 PJ of which was generated in dedicated biomass plants and 60.3
PJ in CHP plants. Biomass utilization in CHP declined slightly from 60.3 PJ in 2004 to 59.0 PJ in 2005
(EurObserv’ER, 2005).

Support for biomass heating from the Swedish government has been largely indirect through the
exemption from the high energy and CO2 taxes employed making it the least cost option for heat
production in many instances. Subsidies offered for biomass based CHP since 1999 have successfully led
to a majority of heat production originating from biomass.

Geothermal

Sweden has more installed GHP capacity than any other EU nation (EC, 2006b), gaining in popularity since
the 1980s. Most heat pump sales in the 1980s and early 1990s were ambient resource (air) heat pumps.
In 1994 however, the total 47 MW installed capacity for ground-source GHPs began to grow substantially
(Figure B29) to reach 377 MW in 2000 and 3 840 MW by 2005, and accounting for approximately 36 PJ/yr
(Lund et al., 2005). However in 2005 the market stagnated from an annual increase of 47% to only 1%.
Overall GHPs have become an important export product.

About 30% of all single-family houses in Sweden use a GHP (Hellstrom, 2006). Residential geothermal
heating applications are the most common with an average size of 12 kW, but several large-scale
installations for district heating networks have also been constructed with an average size of 900 kW
(Lund et al., 2005).

Government subsidies and interest-free state loans provided for geothermal heating installations from
1981 to 1985 contributed to an increase in heat pump sales (EGEC, 2007). The growth of the heat pump
market, however, truly began in the early 1990s as a result of the government procurement scheme and
competition that promoted the technology (Olerup, 2001).

Conclusions

Strong support measures for renewable heating in Sweden have brought the country into an exemplary
position. Exemption of biomass from the high energy taxes resulted in bioenergy deployment, direct
investment grants for solar thermal have stimulated the market, and GHPs have been extensively
deployed to meet domestic heat demands.

90. 156 522 m? were flat plate collectors; 1 704 m? evacuated tubes and 33 931 m? unglazed (WEC, 2004).



Figure B29 « Geothermal heat pump market development in Sweden
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Annex B12. United Kingdom

Instruments
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Financial support and installation advice is provided through the Energy Saving Trust and Energy
Efficiency Best Practice in Housing programme. Action Energy also provides information and advice for
businesses on geothermal installations (EGEC, 2006).

Carrot. In 2000 the Energy Crops Scheme, a 6-year grant scheme worth a total of €26.9 M (£17.9 M°') was
implemented. Grants of €2 400 /ha for willow (Salix) or €1 500 /ha for poplar (Populus) were available for
the establishment of short rotation coppice and €1 380 /ha for the vegetative grass Miscanthus. Grants
were also allocated for legal costs, office accommodation, office equipment purchase, IT equipment,
recruitment costs and the purchase of harvesting machinery. To be eligible for a grant, crops had to be
grown for power generation, CHP, or heat production. Additionally, there needed to be evidence of an
end use or market within a reasonable radius of the cropping land (IEA, 2004).

Carrot and Guidance. In 2001 the British government launched the UK Carbon Trust, a private company
to assist businesses and the public sector in making carbon reductions. Through this programme financial
incentives are available for renewable heating, as well as information services including a helpline,
publications, seminars, and training events. The Carbon Trust has annual government funding in excess
of €103.5 M in grants through the Department for the Environment, Food, and Rural Affairs (DEFRA),
although much of this funding goes to energy efficiency projects (Carbon Trust, 2007).

Carrot. The Community Energy Programme announced in 2001 provides capital grant support primarily
for public sector district heating systems but also the use of biomass for heat®2. Approximately 16% of
the funding allocated for this programme has financed biomass. Until March 2007, the €75 M programme
aims to improve and refurbish community and household heating systems with a primary focus on CHP
plants. Financed by the Treasury’s Capital Modernisation Fund, the Community Energy Programme was
to be extended by €15 M in 2004. However, the Climate Change Programme Review opted to allow this

91. 1 pound sterling (£) = €1.50
92. See http://www.defra.gov.uk/environment/energy/communen.htm.



programme to expire on schedule and to revoke the additional funding based on the assumption that
other financing schemes such as the Bio-Energy Capital Grants Scheme would be a more cost-effective
means of delivering carbon savings.

Carrot. In April 2002 the UK Renewables Obligation required that all electricity generators supply a
certain percentage of their electricity generation with renewables. Although designed in support of
renewable electricity, biomass heat generation in CHP plants received indirect support.

Carrot. The Bio-Energy Capital Grants Scheme, implemented in 2002 promoted the efficient use of
biomass, particularly energy crops, by awarding capital grants for the cost of biomass-fuelled heat
equipment. This scheme is only open to industrial, community, and commercial sectors in England
(DEFRA, 2006a). Of the €99 M allocated, €15 M is for electricity generation, €27 M to demonstrate
advanced energy crop technologies and production of energy crops and wood fuel for CHP, €3 M for
industrial heat produced by energy crops and forest wood fuels, and €4.5 M for CHP projects using
energy crops and biomass (IEA, 2004).

Initially, the Bio-Energy Capital Grants Scheme was jointly funded by the Department of Trade and
Industry (DTI) and the National Lottery’s Big Opportunities Fund (BIG). The second round of the scheme
was funded entirely from BIG, with the third, most recent round sourcing its funds from DEFRA. This
round also introduced competition, applicants being required to bid for the minimum percentage of
grant aid that will enable their project to succeed. Individual grants can be allocated in amounts
between €37 500 and €1.5 M. An additional €3 M was provided in April 2006 for an extension of the
scheme focused on biomass heat and CHP (DTI, 2006b).

Guidance. The Community Renewables Initiative (CRI) was allocated €3 M over 2002-2006 for providing
information and facilitating community based partnerships to promote small-scale renewable energy
(Biomass Task Force, 2005). With this DTI funding, 10 local teams were established to provide advice and
support for the development of community-based, renewable energy projects. After successful monitoring
and evaluation of the process and outcomes, the CRI secured further funding through to April 2007.

Carrot and Guidance. The Clear Skies Initiative, launched in 2003, provides grants and information to
household and community renewable energy projects including solar thermal and biomass installations.
Support for geothermal demonstration projects was also provided through the Clear Skies Initiative (IEA,
2004; EGEC, 2006). From 2003-2008 a total of €18.75 M is to be allocated for all renewable projects
(Biomass Task Force, 2005). Households can receive grants in the range of €750-€7 500 and non-profit
community organizations can receive up to €150 000 for grants and up to €15 000 for feasibility studies.

Guidance. In 2005 the Biomass Heat Acceleration Project was launched by the Carbon Trust. With a
budget of €7.5 M for five years, it aims to accelerate the commercial development of biomass heat by
addressing supply chain risks and raising awareness. The UK Carbon Trust will partner with new and
existing biomass sites and their supply chains to develop case studies on how to best deploy biomass
technology. Performance benchmarks are to be established and potential cost reductions will be outlined.
Supply models and risk mitigation strategies are analyzed in order to make recommendations on optimal
design, installation, and operation options for new biomass heating sites (Carbon Trust, 2007).

Carrot. The Bio-Energy Infrastructure Scheme was allocated €5.25 M to help develop supply chain and
market infrastructure for wood and straw energy fuels. Under this scheme, up to €300 000 per group or
business is available for 100% of training costs; up to 40% for specialist machinery; and a sliding scale
established (100% the first year, 80% the second, 60% the third) for administrative set-up costs for
producer groups. Administered by DEFRA, the scheme aims specifically to help develop the supply chain
required to harvest, store, process and supply biomass for heat, CHP, and electricity end users. Funding
is available from 2005-2008 (DEFRA, 2006b).




Carrot. On April 1 2006 the Low Carbon Buildings Programme (LCBP) was launched to replace the
Clear Skies Initiative®. This programme, managed jointly by the UK Carbon Trust and DTl, offers grants
to two categories of applicants: households and community organizations, and medium and large
generation projects by public, not-for-profit, and commercial organizations. Grants are awarded under
the first category up to 50% of the cost of purchase and installation of renewable energy installations
to a maximum of €45 000. A total of €45 M was budgeted for an initial three year period and in March
2007, an additional €75 M was announced. Funds are available for household renewable energy heating
technology installations:

1 solar thermal hot water, €600 maximum regardless of size and subject to a 30% limit;

1 heat pumps, €1 800 maximum regardless of size and subject to a 30% limit;

1 wood pellet heaters and stoves, €900 maximum regardless of size and subject to a 20% limit; and
1 wood-fired boiler systems, €2 250 regardless of size and subject to a 30% limit.

Grant levels for CHP plants have yet to be defined.

Carrot. As part of the Climate Change Programme Review a new grant scheme was announced in support
of biomass boilers and CHP in the commercial, industrial and community sectors. For the first two years
of the five-year programme, €15-€22.5 M has been introduced at the end of 2006 to complement the
extension of the Bioenergy Capital Grants Scheme (DTI, 2006b).

Regional governments have also offered incentives in support of renewable heating in the UK.

Evaluation

Approximately 30% of total energy demand is for space and process heating. In 2004, 92.2 PJ of heat
was generated, 56% of which was consumed by industry, just over 2% in the residential sector, and 41%
in commercial and public services (Figure B30) (IEA, 2007a).

Figure B30 « Heat consumption by sector in the UK
Residential 2%

Service 41%

Industry 56%

As of 2005, only 1% of total demand was supplied by renewable sources and 8% met by CHP systems which
utilize a combination of conventional and renewable fuels (Future Energy Solutions, 2005). Despite a
number of existing support mechanisms for CHP including the Climate Change Levy exemption, capital
allowances for CHP equipment, and the Community Energy Programme, there has been little growth in
CHP (Future Energy Solutions, 2005).

Most renewable heat is from solid biomass, primarily wood with very little heat currently generated by
geothermal or active solar heating (Figure B31).

93. See http://www.lowcarbonbuildings.org.uk/home/.



Figure B31 « Renewable heat generation in the UK by sector from 1990 till 2005
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Solar thermal

Historically, solar hot water (SHW) collectors have been used only to a limited extent. Until 2001, most
solar thermal installations were for swimming pool heating (WEC, 2004). However, the market has
grown in the past five years by 160% (Figure B32) (DTI, 2006a).

Until 2003, virtually no federal incentives were offered in the UK for solar thermal. Then following
grants and information support programmes offered under the 2003 Clear Skies Initiative, the solar
thermal market began to increase with annual installations going from 15.4 MW in 2003 to 17.5 MW in
2004. Total capacity increased by 12% from 123 MW**in 2004 to 137.8 MW in 2005 (EurObserv’ER, 2005;
ESTIF, 2006c). Further support offered under the 2006 Low Carbon Buildings Programme financing up to
30% of solar thermal installation costs is likely to encourage important development in this market.

Figure B32 « Generation of solar thermal heat in the UK from 1990 till 2005
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94. In 2004, solar thermal generated 266 TJ for domestic hot water (DTI, 2006a)



Barriers to the development of solar thermal in the UK include a lack of cost competitiveness with
conventional technologies, informational barriers, and a shortage of skilled installers.

Biomass

In 2003, biomass provided 1% of total heat supply (DTI, 2006b), mostly used for residential space
heating. Industries producing surplus wood have historically utilized this excess for space and process
heat. However, with the tightening of environmental legislation and emission controls in the late 1990s,
it became more cost competitive for industries to switch to fossil fuel heating systems than to upgrade
wood heat combustion systems, thereby causing a decrease in biomass heat generation (Figure B31)
(Future Energy Solutions, 2005). As a result of fuel substitution by industry, present biomass heat
demand is only half what it was 10 years ago.

Most of the political incentives for renewable heat have been in support of biomass, several initiated
by 2000. In addition to the 2000 Energy Crops Scheme offering grants for biomass supply, the 2001
Community Energy Programme, the 2002 Bio-Energy Capital Grants Scheme, the 2003 Clear Skies
Initiative, the 2005 Bio-Energy Infrastructure Scheme, the 2006 Low Carbon Buildings Programme, and
the grant scheme included in the 2006 Climate Change Programme Review, all offer financial incentives
for the upfront capital costs of bioenergy equipment and installations. The Bio-Energy Infrastructure
Scheme also offers funding for training costs. Information programmes were included in the Community
Renewables Initiative (2002) and the Clear Skies Initiative (2003).

The 2000 Energy Crops Scheme had provided grants for 668 ha of Miscanthus and 660 ha of short rotation
coppice until 2005. The 2002 Bio-Energy Capital Grants Scheme had allocated €6.3 M for biomass boilers
by 2005 with funding for the construction of 22 MW of biomass fuelled heating installations earmarked in
2006° and 73 MW of biomass-fired power stations in 2007° (DTI, 2006b). The 2003 Clear Skies Initiative
provided around €80 000 for domestic wood-fuelled heating projects by 2005 and €2 M for community
biomass projects””. The Community Renewables Initiative provided information in support of the
construction of 89 bio-energy projects by way of over 3 000 phone calls and emails by 2005 (Biomass
Task Force, 2005).

Despite overall growth of biomass heating capacity, the number of annual installations has fluctuated
unpredictably (Fig B33). During the 1990s when no federal incentives existed, annual installations were
static. With the initiation of several supportive instruments in the late 1990s and early 21 century,
annual installations began to increase. The 2002 Renewables Obligation implemented for renewable
electricity likely also influenced the growth of biomass in CHP (Future Energy Solutions, 2005).

The lack of a well established supply chain remains a barrier for biomass heat as it is necessary to assure
areliable quality and supply within a reasonable transport distance. Biomass supply must be “processed
economically to the right specification for the boiler application concerned” (Future Energy Solutions,
2005). Support for the biomass supply chain is therefore an important component for furthering biomass
heat production.

95. Total funded-installations in 2006 included 100 biomass boilers with a total capacity of 12 MW and a biomass CHP system with
2.7 MWe and 10 MWth capacity.

96. Power stations are planned at Lockerbie (43 MW) and Wilton (30 MW).

97. Clear Skies funding went to 59 domestic projects (25 wood-fuel boilers and 34 wood-fuel stoves) and 61 community
biomass projects.



Figure B33 « Growth of the solid biomass capacity in the UK from 1990 till 2004
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Geothermal

Very little geothermal heat production capacity has been installed in the UK. No deep geothermal
heating sources exist, and very few low-temperature, shallow geothermal installations have been
developed, although the heat pump market has begun to increase (Figure B34) (EGEC, 2006; Lund et al.,
2005). Most geothermal heat comes from individual heat pump installations with only one community,
2 MW_, geothermal district-heating plant in Southampton (Future Energy Solutions, 2005).

th?

The amount of low-temperature, shallow geothermal heat capacity (primarily ground-source heat
pumps) increased from between 2.3 MW-2.9 MW in 2000 to 10.2 MW by 2004, producing an estimated
45.6 TJ/year (EurObserv’ER, 2005; Lund et al, 2005).

Long-term federal support for geothermal heat has been negligible. However, financial support for
demonstration projects under the 2003 Clear Skies Initiative and grants for heat pumps under the
2006 LCBP have begun a new trend could initiate further market growth. The comparatively low levels
of geothermal heat development in the UK likely reflect the lack of public support. An increasing
awareness of shallow geothermal, specifically the use of groundwater for heating domestic, commercial
and public buildings and GHPs has been reported (Lund et al., 2005).

Figure B34 « Generation of geothermal heat in the UK from 1998 till 2006

Heat generated (TJ)
200

180
160 -
140 -
120
100 [
80
60
40 |
20

0
1998 1999 2000 2001 2002 2003 2004 2005 2006

Sources: EurObserv’ER, 2005; Lund et al, 2005.




Conclusions

As confirmed in the 2004 Royal Commission report on Environmental Pollution “there is a significant gap
in government energy policy regarding heat production”. Policies for renewable heat have been slower
to develop than in many other EU countries but are now numerous. Most support has been in the form of
financial subsidies for the development of biomass heat and CHP. Despite these incentives, the biomass
heat market has remained relatively small in comparison with other European nations.

Until the Clear Skies Initiative in 2003 and its 2006 LCBP successor, there was virtually no political
support for the development of solar thermal or geothermal heating in the UK. Growth in these markets
has begun in recent years, although they remain in the early stages of development.

A Renewable Heat Energy Obligation was considered by Parliament in 2005 in association with the passage
of the Energy Act®®. Parliament allowed the Secretary of State to introduce requirements for retail
suppliers of heat to demonstrate the contribution of a certain percentage of biomass, geothermal and
solar thermal energy resources to the heat supply. In conjunction with a full review of the possibilities
for promoting renewable energy, an assessment of a Renewable Heat Obligation was published in April
2007. If established, such an obligation would mark an important innovative milestone in the promotion
of renewable heat.

98. The proposal for a renewable heat obligation has been strongly promoted by the Renewable Power Association and Friends
of the Earth.



Annex B13. European Union

Instruments

Developments by the European Union (EU) in support of renewable energy were initiated in 1997 with
the Commission White Paper ‘Energy for the Future: Renewable Sources of Energy - White Paper for
a Community Strategy and Action Plan’. This paper formulates indicative targets for 12% of total
energy consumption to be supplied by renewables in Member States by 2012 based on their own
potential. Following the establishment of unique national objectives, strategies are developed in order
to achieve them.

White Paper targets were set implicitly recognizing that 5% must be renewable heat. Technology specific
targets were set in Annex Il of the White Paper as: solar thermal, 100 M m2 by 2010; biomass, 5 652 PJ
by 2010; direct geothermal heat 9 TJ and geothermal heat pumps (GHPs) 9 TJ also by 2010. The White
Paper also contains a strategy and action plan towards these goals. Although technology specific targets
were outlined in the White Paper, they were never included in the EU legislation. It has been estimated
that the renewable contribution to the total primary energy supply is unlikely to be met. Based on
current trends the EU will not exceed 10% by 2010 (EC, 2007a).

The Buildings Directive (2002/91/EC) targets energy performance in buildings through minimum
efficiency standards for new buildings and a new system of certification. Member states are advised to
examine the feasibility of alternative energy systems including CHP, district heating, and heat pumps.

The EU CHP Directive (2004-8 EC) for the promotion of cogeneration based on a useful heat demand in
the internal energy market provides a range of measures to promote CHP, aiming in the short term to
support existing installations by creating a level playing field in the market. It creates a framework for
a scheme of guarantees of origin of CHP electricity. In addition, it requires that Member States ensure
transparent, non-discriminatory access to the electric grid. Guidelines for the implementation of this
Directive are established, and Member States must report regularly on their actions and progress in
supporting CHP.

In January 2005 the European Union Emissions Trading Scheme (EU ETS) was established as the first
multi-national emissions trading scheme in the world. CO, emissions from energy-intensive companies
are limited, or capped and companies which emit less than their allocated amount of allowances may
sell credits to companies which exceed their limits. Companies are thereby offered an incentive to
invest in projects which limit their CO, emissions. The EU ETS therefore acts indirectly to support
renewable heating markets, especially biomass heat.

The EU Biomass Action Plan (COM(2005) 628 Final), adopted in December 2005, proposes actions to
increase bioenergy deployment in heat, electricity, and transport. Designed to increase the contribution
of energy from forestry, agriculture, and waste materials in EU Member States, the plan set targets
to double biomass heat production by 2010 to 3 140 PJ. When the plan was adopted in 2005, the EU
supplied 4% of its energy needs from biomass.

The European Parliament adopted a resolution® in February 2006 asking the European Commission
(EC) to table a Directive Proposal to promote renewable heating and cooling. The EC responded by
initiating an impact assessment of different options for a renewable heating and cooling directive.
A specific proposal for heating and cooling was not included in the 2007 Energy Climate Change

99. European Parliament Resolution P6_TA (2006)0058 with recommendations to the EC on heating and cooling from renewable
sources of energy




Package. However, in March 2007 the European Commission agreed on 20% binding targets of the EU’s
overall energy consumption to be supplied by renewable energy by 2020 as part of the Renewables
Roadmap. Although no specific targets were set for electricity and heat, a binding minimum target
of 10% was established for transport fuels to be supplied with biofuels. The Roadmap states that in
order to meet the 2020 target, the contribution of renewable heating and cooling could more than
double, compared with the current share of 9%. Most of this could come from biomass and will involve
more efficient household systems and highly efficient biomass-fired CHP with smaller contributions
from solar thermal and geothermal. Differentiated national targets are to be derived for individual
Member States (EC, 2007a).

Evaluation

The total estimated heat demand in the EU was 16 517 PJ in 2003 and is growing at an average rate of
1.9% annually (Ecoheatcool, 2006). About 40% of the heat demand originates from industry, 42% from
the residential sector, 14% in the service sector, and 4% in agriculture (Figure B35). The gross renewable
heat generation has increased since 1995.

Figure B35 « Heat demand by sector in European Union Member States

Agriculture 4%

Service 14%

. Residential 42%

Industry 40%

Source: EcoheatCool, 2006.

Solar thermal

Although Europe accounts for 10% of the worldwide market and growth is occurring (Figure B36), solar
thermal heat accounted for only 0.2% of the heat market in 2006 (EC, 2007). In addition to domestic
SHW deployment, there are 87 large scale solar thermal collectors in Europe with a total installed
capacity of 120 MW. The largest plants are in Denmark (13 MW) and Sweden (7 MW).

By 2005, 16 MmZ, or 11.2 GW of solar hot water capacity had been installed, with most development in
Cyprus, Malta, Greece, and Austria (Figure B37).

Although several directives may have provided indirect support for solar thermal, the EU White Paper
was the only one to set technology specific targets. Despite increases in solar thermal markets across
the EU, especially in Germany, Austria, and Greece, the target of 100 Mm? of solar thermal surface area
by 2010, as established in the White Paper of 1997, is unlikely to be met. The surface area installed has
increased from 6.5 Mm2 in 1995 to 9.6 Mm?2 in 2000 and to 14 Mm? by 2005 (ESTIF, 2006c). Therefore,
to reach 2010 targets would necessitate 17.2 Mm? of solar thermal panels being installed across the EU
annually beginning in 2006.



Figure B36 « Development of the solar thermal market
in the EU-15 from 2000 till 2005.
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Figure B37 « Share of total heat market by solar thermal in EU Member States
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Biomass

Most renewable heat is generated from biomass (Figure B38), but with wide ranging shares across
member states (Figure B39).

Wood chips and pellets accounted for 5.7% of renewable heat generation in 2006 (EC, 2007). Most of the
biomass market growth was in Germany with 71.1 PJ added between 2004 and 2005.

The first EU directive to influence the growth of the biomass heat market was the White Paper with
biomass specific targets. Other directives such as the EU ETS may have had indirect influence, for
example by granting biomass heat eligibility from CO, reduction measures. The 2005 Biomass Action
Plan was the first concrete support offered at an EU level. Despite increasing national initiatives in
support of bioenergy, likely to have been influenced by EU Directives, it is unlikely that the 2010 targets
for bioenergy will be met.



Figure B38 . Gross heat production from RES in EU-15 from 2001 till 2005
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Figure B39. Share of biomass heat in EU Member States
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Geothermal

Geothermal heat production has been increasing steadily with over 64 PJ in 2005 generated by
approximately 7 488 MW of installed capacity (Figure B40). GHPs accounted for much of this heat
(36.6 PJ) with an installed capacity of 5 379 MW (EurObserv’ER, 2006). However, the total contribution
of geothermal heat has remained negligible at only 0.4% of 2006 total heat supply (EC, 2007).

Hungary (690.2 MW), ltaly (486.6 MW), and France (291.9 MW) had the highest levels of installed
capacity in 2005 (GIA, 2006). The highest contribution of heat from heat pumps is largely in Sweden
with an installed capacity of 1 700 MW, France (549.5 MW), Germany (632.6 MW), and Austria
(611.5 MW) (GIA, 2006) (Figure B41).

Most support for geothermal heat has been in the form of installation targets and support for research
activities such as the Enhanced Geothermal Innovative Network for Europe and the Soultz-sous-Foréts
pilot project involving France, Germany, ltaly, Switzerland, Japan and the US.



Figure B40. Geothermal heat generation in the EU from 2001 till 2005
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Figure B41. Share of geothermal heat in EU Member States
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Source: EC, 2007.

Conclusions

Renewable heat has not received the same level of political attention from the EU as has renewable
electricity. Although a new directive is under discussion which would for the first time direct substantial
attention to renewable heat, current directives on CHP, biomass, buildings, emissions trading, and the
White Paper encourage coherent policies at the national level in support, although often indirectly.

Steps have been taken by the EU to support renewable heat although development has not matched
the intended objectives. In May 2004, the Commission concluded that the 2010, 12% target for total
renewable energy consumption established in the White Paper would not be reached because of a lack
of deployment of renewable heating technologies.

EU directives may act as substantial drivers for the development of policies in Member States in support
of renewable heat. There is good potential at this level to initiate substantial increases in the future.
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