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instrument as in EEC and CERT; or moving to an outcome-based
obligation, the most common type being a cap and trade mechanism.
For more information see box after paragraph 59. Both these
approaches could be extended to include currently excluded heat
emissions, largely in the SME sector. Both approaches would limit
transaction costs by placing the obligation on fuel suppliers rather
than individual households or SMEs. Both approaches have a range
of pros and cons, and these were presented in the document and
further detailed in stakeholder responses. A summary of responses
was published on the Defra website in December.*® The key findings
were that:

= there was no consensus on the key question on whether to
move away from a measures-based policy such as EEC to one
based on absolute reductions in energy/carbon (e.g. cap and
trade);

= most stakeholders, though not all, believe the phasing should be
aligned with those of EU ETS the five-year carbon budgets
proposed under the Climate Change Bill;

= all stakeholders would like to see the separation of any social
obligation from the environmental obligation; and

= all stakeholders believe that further work to raise consumer
demand for low carbon products and services will be vital to
underpin any post 2011 obligation.

64. Building on the Call for Evidence responses, various hybrids of these
approaches are also under consideration. The Government aims to
issue a further public consultation by autumn 2008.

Question 4: Options for including SMEs in the carbon market are
broadening the SO or creating a entirely new upstream instrument for
SMEs. Which do you prefer and why? What other levers could be used,
and what are the advantages and disadvantages of these approaches?

An alternative hybrid approach to the SO

65.0ne proposal for a hybrid option that attempts to provide the certainty
of outcome benefits of a cap-and-trade mechanism, while continuing
to encourage investment in measures in UK buildings would be to:

= provide an overarching cap-and-trade system for heating fuel (gas,
fuel oil)*! suppliers which will cover emissions from households (and
potentially non-domestic users outside the CRC);

= allow suppliers to comply with their cap-and-trade obligations by
installing/financing projects in homes (and possibly small businesses)
similar to EEC/CERT measures and receive a carbon credit
equivalent to the life-time carbon savings of the measure for so doing;

% www.defra.gov.uk/environment/climatechange/uk/household/supplier/index.htm
31 Electricity is still a component of SO.
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* incorporate a buy-only link to the EU ETS to ensure consistency of
carbon price; and

» incorporate a mechanism to safeguard the integrity of the carbon
price.

66. Potential projects could include domestic energy efficiency projects,
such as those currently supported by EEC/CERT. In addition,
because of the potential expansion of the scheme both in size and
scope (to potentially include some small non-domestic users), a wider
range of projects could be supported including more ambitious district
heating schemes*?.

Question 5: What are your views about the hybrid SO, do you think it
would be effective to abate carbon through investment in measures?
How else might a hybrid system look or function?

3.4. Policy impacts on fuel poverty

67.Fuel poverty is defined as the need to spend more than 10% of
income on fuel to maintain a satisfactory heating regime. The
Government is committed to meeting a statutory target to take steps
to eradicate fuel poverty, as far as reasonably practicable in the
households of vulnerable people by 2010 and in all households
across England by 2016.%*

68. The impact of carbon markets and pricing will in most cases lead to
increasing consumer prices, given that some, if not all of the carbon
price will be passed through to consumers. In the context of the heat
market this may mean increasing gas bills and as such creates a
threat to the feasibility of the Government’s fuel poverty
commitments.

69. Linking small heat producers to the EU ETS would most likely lead to
increases in the price of domestic heating fuels; and analysis by
BERR suggests that around 170,000 to 400,000 extra households
would be brought into fuel poverty by 2020 for the level of prices
indicated in Table 3.1.

Table 3.1: Fuel Poverty impacts of Carbon Pricing on Gas users

Carbon Price Increase in Gas Prices in Fuel Poverty Increase in UK
2020 (Approx)

13 €/tCO2 7% 0.17m

30 €/tCO2 16% 0.4m

Source: BERR Analysis®*

% Analysis suggests that once carbon prices are in the region of €30, and if discount rates for
investment are comparable to public sector discount rates, then a number of district heating projects
become viable.
% The Welsh Assembly Government has a commitment to eradicate, as far as practicable, fuel
&overty from vulnerable households by 2010 and among all households by 2018.

Scenarios based on UK unilateral residual ETS effort required to meet GHG targets after
accounting for the impact of other policies: 30% GHG target, 20% renewables target, and low and
high savings from energy efficiency respectively.
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70.However, it should be noted that a solely measures-based approach
to the SO also would lead to a significant increase in energy prices
and thus increase pressure on fuel poverty, although this may be
compensated to some extent by cost-saving measures delivered into
fuel-poor homes. A comparable but probably considerably less
stringent policy, CERT 2008-11, is expected to cost the average
household approximately £36 per year, although again, the financial
benefits to householders outweigh the costs.®

71. At this time it is unclear what the impact on fuel poverty of including
small heat emitters under a hybrid scheme would be. Further fuel
poverty analysis will be taken forward under the ongoing SO work
programme.

Question 6: Would you anticipate significant impacts on fuel poverty as
a result of means to limit heat emissions? In what ways might these
impacts might be limited?

% www.defra.gov.uk/corporate/consult/cert2008-11/index. htm
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Chapter 4 Renewable heat

This chapter explains what is meant by renewable heat and the role it can
play in meeting renewable energy and climate change goals. The potential
for each technology, the barriers faced and the impacts of existing policies
are explored. The chapter considers options to bring on renewable heat.

4.1. What we mean by renewable heat

72.Renewable energy is produced from energy flows that occur naturally
and continuously in the environment. Heat produced using renewable
energy is generally low-carbon in nature, although harvesting and
transporting the fuel and manufacturing the technology will generate
some CO; emissions. Renewable heat can thus contribute towards
our goals on tackling climate change. By using renewable energy to
meet our heating (and cooling) needs we would also diversify our
energy systems with, potentially, a beneficial effect on the security of

energy supply.

73.Renewable heat currently (2005) makes up 0.6% of final UK heat
demand®®, having been in slow decline in recent years. The majority
of renewable heat currently comes from wood combustion in the
domestic and industrial sectors. See Figure 4.1

Figure 4.1: Breakdown of renewable heat sources 1990—-2006
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Source: DUKES: www.berr.gov.uk/energy/statistics/source/renewables/page18513.html

% http://stats.berr.gov.uk/energystats/dukes07.pdf p. 196, and www.berr.gov.uk/files/file40156.pdf
p.22. Note that the 0.6% figure does not allow for that proportion of electrical heating which is
powered by renewable electricity.
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74.1n March 2007, EU heads of government agreed that 20% of the
Union’s energy demand should be met from renewable sources by
2020. This is a challenging target, which will require a step change in
the deployment of renewable energy, including for heat.

75.0n the basis of cost effectiveness and feasible technical potential, we
have identified the following as the renewable heat technologies most
likely to play a role in the UK heat sector in the short- and medium-
term:

* biomass;
» heat from waste, including biogas/anaerobic digestion (AD); and
* microgeneration heat

76.The cost-effectiveness of these technologies is considered in detail at
Annex Il where our analysis of the heat marginal abatement cost
curve is set out.

Biomass heat

77.The term biomass can refer to any plant or animal material, though in
practice most biomass heat applications use woody fuels such as
wood pellets, wood chips, or logs. Energy crops®’ can also be used
for heating, though they are primarily used to make transport fuels
and/or direct combustion for electricity generation (including co-firing).

78.Biomass heat can be deployed at a wide range of scales. Modern,
automated boilers and stoves for residential use are common in
several countries e.g. Austria and Sweden. At intermediate scales
biomass heat can be used by light industry, hospitals, schools and,
potentially, district heating systems, while large industrial biomass
boilers can range up to around 500 MWy, in size. (Solid biomass
usually burns at lower temperatures than fossil fuels, so may not be
suitable to provide heat for high temperature industrial processes.)

79.Biomass produces less energy per unit of fuel than fossil fuels,
making them more bulky to transport and store. In practice this
means that it may be most easily deployed where space is available
for storage e.g. rural areas with lower housing density. However,
subject to air quality issues (see paragraph 100), there is no reason
why biomass heat cannot be deployed at some level in urban areas.
The carbon impact of transporting biomass fuels is discussed in more
detail below in paragraph 95.

Heat from waste

80.Where there is no environmental or economic case for recycling,
recovering energy from waste can make an important contribution to
a well balanced energy policy. The fraction of the waste fuel that is
bio-degradable is classed as a renewable fuel. By 2020 it is
estimated that 25% of England’s municipal waste and around 6% of
commercial and industrial waste will need to be dealt with through

%7 Energy crops include short rotation coppice (willow or poplar), high-yielding varieties of willow or
poplar, ash, alder, hazel, silver birch, sycamore, sweet chestnut, or lime harvested on a longer
rotation; miscanthus, a woody grass from Asia, and others such as canary grass.
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energy recovery>®. Many countries already make greater use of
waste as an energy source than in the UK: for example around 29%
of the total heat requirement of Copenhagen City is met from waste
incineration plants.

81.Domestic, commercial and some industrial waste can be used to
generate heat for use in commercial and industrial processes or in
district heating networks. The combustion process can be used to
produce heat alone or heat and electricity i.e. combined heat and
power (CHP). A waste-fired CHP plant can typically make productive
use of 60—80% of the total energy content of the waste, compared to
around 25% in electricity-only waste to energy plants.

82.Emissions to the air from boilers using waste fuels must meet the
standards set out in the EU Waste Incineration Directive (WID).
These fuels can be in the form of mixed waste, separated waste such
as wood® or food waste or, increasingly, fuel derived from
processing of waste (Refuse Derived Fuel (RDF) and Secondary
Recovered Fuel (SRF)).

83.Wet waste (food and agricultural waste) can also be used to generate
heat through anaerobic digestion (AD). AD involves the fermentation
of materials in a closed vessel, producing a biogas which is largely a
mixture of methane and carbon dioxide. Biogas can be burned to
produce heat only or to fuel CHP, generating heat and power
together. Potentially, biogas can also be upgraded to ‘bio-methane’
which can be injected directly into the gas grid, although this
technology is at an early stage.

Microgeneration heat

84.Microgeneration is defined in section 82 of the Energy Act 2004 as
the small scale production of heat and/or electricity from a low carbon
source. There are three renewable microgeneration heat
technologies: solar thermal water heating®®, which uses the sun’s
energy to heat water for domestic and commercial use, residential-
scale biomass boilers which burn wood fuels, and ground- and air-
source heat pumps*, which draw heat from the ground and air to
provide water and space heating. Current penetration of these
technologies is relatively low, with only an estimated 100,000 solar
water heaters and around 1500 ground source heat pumps*?. There
is significant use of heat pumps in other countries such as the USA,
Italy and Sweden (where around 10% of households have ground
source heat pumps).

85.In theory solar PV and micro wind turbines could be used to provide
electricity for electrical heating, but at present this would be a far from
cost-effective heating option for buildings with access to mains

% Defra, 2007, Waste Strategy

% WID exempts clean waste wood.

“9 Solar thermal systems can potentially also provide space heating, and these are increasingly
common on the Continent. At present in the UK the technology is almost exclusively for water
heating only.

L Other less common types of heat pumps, such as water-source, are also entirely feasible.

“2 private communication, UK Residential Heating Forum, 2007.
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electricity and the gas grid. Work on micro-CHP is being undertaken
by the Carbon Trust but at present the technology uses gas rather
than renewable fuels.*®

Question 7: Is our view of these technologies correct? Have we left out
any technologies that could make a significant contribution?

4.2.

4.3.

Impact of existing policies on renewable heat
86. The Energy White Paper, Climate Change Programme, Waste

Strategy, Biomass Strategy and Microgeneration Strategy all include
policies to encourage the deployment of renewable heat. These
include the following.

The EU ETS and Carbon Reduction Commitment will increase the
cost of emitting carbon and so encourages the uptake of low/zero
carbon heat generation.

The Carbon Emissions Reduction Target (CERT) will provide support
for microgeneration heat, but uptake is likely to be low while more
cost-effective abatement opportunities are available.

The proposed banding of the Renewables Obligation provides
support for CHP plants fuelled by biomass or energy from waste.
These plants by definition generate useful heat. However, the reward
is only provided against the renewable electricity generated, so there
is no incentive to produce more than the minimum amount of heat
required to meet Good Quality CHP standards.

The requirement for houses built after 2016 to meet zero-carbon
standards, which may require the deployment of renewable heat
technologies. This, and new planning regulations**, are likely to
require and accelerate the deployment of microgeneration and small
scale renewable heat technologies for new homes.

The Government’s Bio-Energy Capital Grants Scheme, Defra’s Bio-
Energy Infrastructure Scheme and its Energy Crops scheme, the
Carbon Trust's Biomass Heat Accelerator project, and work
undertaken by the Regional Development Agencies and Forestry
Commission are supporting development of the biomass supply
chain.

The Government’s Low Carbon Buildings Programme is an £86
million scheme that provides capital grants for the installation of
microgeneration technologies.

Potential for renewable heat and issues slowing deployment
87.Last year the Government commissioned Ernst and Young (E&Y) to

assess the cost effectiveness of renewable heat technologies®. Their
analysis showed that the economics of renewable heat was very site-
and technology-specific. Factors that affected competitiveness

43 Carbon Trust interim report available at
www.carbontrust.co.uk/publications/publicationdetail.htm?productid=CTC727
*4CLG, 2007 Planning Policy Statement: Planning and Climate Change, see,
www.communities.gov.uk/documents/planningandbuilding/pdf/614742

5 www.berr.gov.uk/files/file41432.pdf
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included the fuel being displaced, location, and access to renewable
fuel supplies. E&Y found that the most competitive form of renewable
heat was large scale biomass heat displacing electrical heating. The
economics of renewable heat look less attractive against gas, which
accounts for almost 70% of heating fuels. Areas off the gas grid,
mainly rural, are also likely to have more space to store bulky
renewable heating fuels and air quality issues will be less of an issue.
It appears that the main market for renewable heat at present lies off
the gas grid.

88.0CC analysis suggests that the total annual market potential for
renewable heat in the UK could be at least 40 TWh by 2020, or 6% of
the projected heat demand. This projection assumes lower domestic
heat demand as a result of existing policies. It has been difficult to
project commercial and industrial heat demand in 2020, and the 6%
figure is based on existing demand for those sectors.

Figure 4.2: Breakdown of market potential in 2020 by technology
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Source: OCC analysis from Renewable Heat Initial Business Case, Ernst &Young

89.Renewable heat faces a range of market and regulatory barriers that
could prevent it from achieving its full potential. The majority of
renewable heat technologies are unlikely to be cost-competitive with
conventional heating fuels, although this depends very much on
location. Each of the technologies face a range of further issues
inhibiting take-up. In the following sections we have discussed the
potential for each technology, the barriers to deployment they face,
and actions that could overcome these barriers. We conclude with an
overall discussion of market barriers and possible financial support
mechanisms.

Biomass heat

90.The UK biomass industry is at an earlier stage of development than
those in many other European countries. The supply of biomass
stoves, biomass boilers and fuel in the UK is dominated by small and
medium scale enterprises. The supply of biomass boilers has not yet
adapted to rapidly increasing demand.
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91. Analysis suggests that (on the assumptions made for this OCC
analysis) at least 4% of UK heat demand could be met by biomass
heat by 2020; further details on the figures are set out in Annex II.
Biomass appears to be the leading contender among the presently
available technologies to deliver renewable heat by 2020. However
the sector is affected by a range of regulatory constraints and
economic barriers, and how successfully these can be tackled will
determine how fast the sector can grow. The Government is already
taking actions in response to the report of the Biomass Taskforce*°
which will help to remove the barriers faced by the sector. These
barriers are considered in more detail below.

Lack of arobust biomass fuel supply chain and concerns about
sustainability

92.Much of the existing UK biomass heat market depends on local, and
in some cases informal, supplies of biomass as well as imported fuel.
There are some large biomass plants, including Balcas’s wood pellet
plant in Enniskillen, Northern Ireland. However for biomass heat to be
attractive to users, a well developed, robust biomass fuel supply
chain will be needed that can ensure year-round, long-term supply of
biomass fuels to agreed standards. The biomass would be sourced
from sustainable indigenous or imported sources. In a successful
project carried out by Forestry Commission Wales, biomass supplies
are underwritten by ear-marking existing forestry resources as
reserves in the event of insufficient supply (in the Welsh case
confidence in biomass has significantly increased, even though no
recourse to the reserves have proved necessary). The Forestry
sector in England differs from that in Wales, however, drawing on the
Welsh example Forestry Commission England might also consider
potential models for supporting supply.

93. Potentially, additional harvesting from currently unmanaged
woodlands could increase indigenous woody biomass production by
2 million tonnes per year in England alone, and Forestry Commission
England has set out policies to encourage the exploitation of this
resource?’. Regional Development Agencies have also been active in
encouraging the biomass supply chain in their areas, and could have
a significant role to play in taking the sector forward. A greater
proportion of the UK’s substantial waste wood stream could also be
used — this is discussed in more detail in paragraph 105 below.

94.Woody biomass fuels could also be sourced from global biomass
markets, and these are already accessed by some UK consumers.
The EU’s 20% target for renewable energy in 2020 is likely to
increase demand for biomass fuels across Europe, and this will have
implications for the future of the global biomass market. Future trade
and tariff policy on biomass could also affect the shape and efficiency
of the market.

46 www.defra.gov.uk/farm/crops/industrial/energy/biomass-taskforce/pdf/btf-finalreport. pdf
4 Forestry Commission,,2006, A wood fuel strategy for England
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95.The long term use of imported biomass needs to have regard for the
sustainability of the source and the emissions arising from the
transport of the material (e.g. some of the UK’s wood pellet supply is,
for example, at present harvested from sustainable forestry in
Scandinavia and the Baltic countries and brought to the UK by ship).
The Government is already looking at sustainability standards for
biofuels and this could be useful for further analysis of biomass heat.
A recent report associated with the Renewables Obligation*®
suggests that transporting biomass by sea generates only a modest
additional amount of CO, emissions.

96. As reflected in comments made to the OCC, the biomass industry
does not believe that existing policies are likely to increase demand
for renewable heat significantly. The industry suggests that sustained
demand, with long-term contracts, is a necessary spur for the
development of a secure and profitable supply chain (the ‘chicken
and egg’ nature of the overall problem has been remarked on before).

97.Existing government guidance on sustainable procurement is entirely
compatible with using biomass heat where it offers value for money.
However, it does not recommend the technology specifically. The
Government is already taking action to look at the role biomass can
play in reducing emissions including through the ‘Building Schools for
the Future’ initiative. More could be done, especially in the NHS, if
reliability can be guaranteed.

Question 8: Is our analysis of potential biomass fuel supply accurate?
Do you have evidence relating to the long-term sustainability of biomass
supply, or demand pressures from other EU countries?

Lack of quality standards for biomass fuels

98. There are currently no agreed quality standards for biomass e.g. for
pellet size, moisture content, which means purchasers must rely on
suppliers’ own specifications. This presents a problem since boilers
work most efficiently and reliably with fuel of a specified standard.
Lack of quality standards also reduces confidence in the biomass
markets and risks damaging appliances and potentially increasing air
pollution.

99. A quality standards scheme for the biomass fuel market could provide
peace of mind for consumers while imposing an acceptable
compliance burden on suppliers. Biomass fuel standards have been
under discussion at EU level for some time, and the 2005 Biomass
Task Force recommended that the UK adopt these EU standards as
they emerged. Developing an EU standards regime has proved a
lengthy process (although it is expected to conclude in 2010) and it
may be worth exploring how this work could be incorporated into a
UK solid biofuel certification scheme at an early stage. It has been
suggested that developing a voluntary, industry-led quality assurance
scheme could be practical and beneficial. Such a scheme would need

“8 BERR 2006, Sustainability of co-firing in the UK.
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to be consistent with any future EU standards that emerge to allow
their immediate implementation.

Lack of understanding of the impact of biomass heat on air quality
and exemption for clean appliances

100. Biomass appliances do emit some fine particulate pollution (PMo).
In some European countries e.g. Austria, biomass combustion for
heating has given rise to air quality problems. Newer and cleaner
appliances produce significantly lower emissions*® but it is unclear
what the cumulative impact of a widespread uptake of biomass
heating would be on air quality in the UK. Research is being
undertaken by Defra to model the impacts for different levels of
biomass which will inform further work on renewable heat.

101. The Clean Air Act (CAA) limits the pollution that can be emitted in
‘smoke control areas’: biomass boilers can only be used if they meet
strict pollution standards and have been exempted by the
Government from the CAA provisions. Modern biomass appliances,
almost all of which are imported from continental Europe, generally
meet these standards. However, there are mixed views as to whether
improvements could be made to the process. Improvements could
help to reduce administrative burdens, particularly on the small and
medium companies that represent the bulk of the biomass heat
sector.

Question 9: Do you agree with the assessment of the potential for heat
from biomass and the barriers to its deployment? How can these
barriers best be tackled? Are there other barriers which should be
addressed?

Heat from waste

102. Analysis suggests that the potential for heat from waste is greater
than 4 TWh/y by 2020°°. Around 1.5 TWh of this would come from
burning waste in industrial boilers and CHP plants. This includes
some use of waste wood as part of the general waste stream. The
remaining 2.5 TWh could come from using biogas derived from
anaerobic digestion (AD) as a fuel for CHP plants. Several barriers
limit the uptake of heat from waste, the most important being the lack
of public support for the siting of energy-from-waste plants and the
lack of district heating systems to allow use of their heat. This latter
point is discussed in Chapter 6.

Lack of awareness of the benefit of using waste for creating
renewable heat

103. Evidence from stakeholders suggests that there is a lack of
understanding of the potential for generating heat from waste among
local authorities and the public. This manifests itself in part in the
planning process but also in local authorities’ failure to take
advantage of opportunities for using heat from waste to reduce

49 www.dtu.dk/upload/subsites/norlca/proceedings%202006/reenaas%20et%20al.pdf
0 Analysis based on E&Y figures and future waste scenarios set out in the 2007 waste strategy
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reliance on landfill and fossil fuels and reduce CO, emissions in the
local area.

104. The Government periodically issues guidance to local authorities
and others on waste planning and strategy, and climate change. The
last waste planning guidance was Planning Policy Statement 10 (PPS
10) issued in 2005; accompanied by a good practice guide and
guidance on the preparation of Municipal Waste Management
Strategies.

Restrictions on the use of waste wood

105. Currently, at least 8 million tonnes of waste wood are landfilled
each year. This represents a largely untapped fuel resource for
renewable heat. The Environment Agency has recently issued
guidance on the distinction between waste wood and wood that
arises from forestry and is not likely to be contaminated and therefore
not subject to disposal under waste regulations. This should help to
remove any remaining such wood from the waste stream that could
be used for heat, although it should be noted that much of this is
already extracted for other uses. The remaining wood has varying
degrees of contamination and can only be burnt in facilities that
comply with the Waste Incineration Directive (WID) air quality
standards. Work is already being undertaken by Defra to increase the
number of WID compliant facilities.

Difficulties in measuring the contribution of waste to renewable heat

106. The Renewables Obligation (RO) indirectly supports heat from
waste by allowing operators to claim certificates (ROCs) for the
renewable fraction of electricity produced from energy-from-waste
CHP. However, waste operators have reported that it has so far been
impossible to access these ROCs due to technical difficulties in
demonstrating the size of the renewable fraction. The recent
consultation on the RO banding sought views on whether the level of
biodegradable waste should be deemed to be at a particular level to
make it easier to claim ROCs. The Government response to this
consultation concluded that, subject to parliamentary approval, waste
will be considered as having 50% of its energy from biomass unless
there is reasonable doubt that the biomass energy content reaches
that level. Operators will be able to claim a higher proportion if they
can provide evidence that this is the case, and the Government and
Ofgem are seeking to develop a proportionate and practical
methodology for measurement of the biomass energy content of
waste.

Limited knowledge of the potential of biogas for heat generation

107. Defra is currently considering how local authorities, business and
agriculture could be encouraged to use anaerobic digestion (AD) as a
way of dealing with their waste, reducing use of fossil fuels and
reducing both CO; and methane emissions. This includes looking at
how markets could be developed for the biogas which is generated
from AD.
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108. As mentioned above, biogas that has been upgraded (‘re-formed’)
to bio-methane could be injected into the gas grid and transported
using the existing infrastructure, avoiding the need for new heat
distribution systems — a parallel with renewable electricity
production.

109. Several European countries are looking at the use of bio-methane
in the gas grid (e.g. Germany®*) and a small number of
demonstration projects have been established. The Government is
currently considering how this technology could be assisted in the
UK. A lack of data means we do not yet have a good understanding
of the potential of bio-methane technology, and the Government
would welcome contributions on this issue.

110. Grid-injected bio-methane would have the potential to increase
renewable electricity, heat and/or transport depending on the end use
of the gas. Potentially this could complicate any support mechanism.
One suggestion has been that grid-injected bio-methane should
attract support under the RO proportionate to the electricity produced
by an equivalent amount of methane used directly for power
generation. An obvious alternative would be for the bio-methane to
attract support based on any future mechanism to support renewable
heat; and other options clearly exist.

Question 10: Do you agree with this assessment of the potential for heat
from waste and the issues restricting deployment? How can these
barriers to heat from waste best be tackled? Are there other barriers
which we have not identified?

Question 11: Do you agree with the assessment of the potential for heat
from biogas and bio-methane, and the barriers to its deployment? How
can these barriers best be tackled? What is the potential contribution
from biogas and bio-methane to meeting UK heat demand? Are there
particular difficulties with including bio-methane in a renewable heat
support mechanism?

Potential for microgeneration heat technologies and barriers to
deployment

111. Solar thermal water-heating units have been the most popular form
of microgeneration in the UK, some 100,000 units have been installed
so far. There are fewer heat pumps (of all types) in the UK, with an
estimated number of 1500.

112. Like other forms of renewable heat, microgeneration heat
technologies are most commercially attractive when installed off the
gas grid to replace relatively expensive technologies such as
electrical and oil heating. At present they do not appear competitive
against gas central heating, although it should be noted that many
existing units are installed in homes on the gas grid.

51 www.r-e-a.net/content/images/articles/Simon%20Ford(1).pdf slide 9 onwards.
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113. Analysis of the potential for solar thermal water heating (including
that by E&Y) suggests that it could provide hot water to 1 million
homes by 2020, generating around 3.2 TWh per year of renewable
heat. This would represent a 20% annual growth rate from the current
stock of 100,000 units®?.

114. Analysis of the potential for heat pumps®>® suggests that if 120,000
homes installed heat pumps by 2020, this would deliver 1.2 TWh per
year of renewable heat. Industry stakeholders believe there is
potential for more use of heat pumps at commercial level. Ground
source heat pumps (GSHPs) are more efficient — in the sense that
they should produce more useful heat from each unit of electricity
used to power the pumps — than air source pumps, but have higher
installation costs and require a suitable amount of land>*. This makes
their potential market smaller. Because heat pumps generate low
grade heat both types work most efficiently with underfloor heating
rather than radiator-based systems typically used in UK homes. This
may mean extensive adaptations within the house to exploit the heat
produced, or installation of a top up boiler. GSHP technology can be
applied at scales above microgeneration assuming suitable amounts
of land are available.

Barriers to microgeneration heat

115. Most of the barriers to microgeneration heat are common to those
of the other microgeneration technologies and have been described
in the Government’s Microgeneration Strategy>> (2006). The strategy
identified four main barriers to widespread adoption: high costs,
information constraints, technical constraints and regulatory
constraints. Through the implementation of the microgeneration
strategy the Government and the industry have already begun to
make progress in some of these areas, but we are aware that more
work is needed.

Question 12: Are there any other significant non-financial barriers
specific to the deployment of renewable heat technologies as well as
those set out at paragraphs 87-115 above? How might Government
address them?

Question 13: For microgeneration heat technologies, do you agree with
the above assessment of their potential, and the barriers to their
deployment? How can these barriers best be addressed? Are there other
barriers we have not identified?

*2 The 20% figure for annual growth is compatible with the industry’s own future forecasts.

*3 From E&Y and analysis for the Carbon Emissions Reduction Target.

** Ground source heat pumps can be installed using vertical shafts, greatly reducing the amount of
land required.

% BERR, 2007, Microgeneration Strategy at
www.berr.gov.uk/energy/sources/sustainable/microgeneration/strategy/page27594.html

46




Heat Call for Evidence January 2008

4.4. Financial support mechanisms for renewable heat

116. The cost-effectiveness of renewable heat technologies varies.
Some technologies are cost effective now in some situations (such as
large scale biomass heating off the gas grid) while others are much
less competitive. Most renewable technologies are some way from
being commercial compared to gas heating. The Government
believes that the data on the cost-effectiveness of the various
renewable heat technologies could be more robust, and would
welcome evidence on this issue.

117. The Government’s analysis (set out in Annex Il) suggests that the
production of renewable heat is unlikely to grow rapidly in the short-
to medium-term, even with a single, economy-wide cost of carbon
(discussed in Chapter 3), and the removal of non-market barriers
(considered above). The industry has expressed the view to the OCC
that a financial support mechanism of some kind will be needed to
bring on renewable heat production, and that this would complement
the support for renewable energy provided through the RO and the
Renewable Transport Fuels Obligation (RTFO).

Question 14: Do you believe that financial support is essential,
desirable, or not essential to achieve a significant increase in the uptake
of renewable heat? Is your answer the same for all technologies and
fuels?

Question 15: What level of support would bring on how much of each
renewable heat technology? How cost-effective would you judge this to
be in relation to other ways of reducing emissions? Can you supply
supporting evidence based on the costs of equipment, infrastructure or
renewable fuels?

4.5. Potential support mechanisms for renewable heat

118. On 19 November 2007 the Prime Minister announced that the
Government will “introduce new measures to bring forward renewable
heat”. As well as barrier removal, a range of support policies could be
considered: regulatory, financial, or a combination of the two. The
Government's Planning Policy Statement on Climate Change®®
requires planners to promote green growth and speed up the shift to
renewable and low carbon energy, including the development of
decentralised renewable energy generation networks.

119. A support mechanism could be designed in a numbers of ways,
depending on the mechanism’s objectives, and what we judge would
be most effective. Achieving a high level of renewable heat
penetration is plainly important, but the overall cost to society and the
cost of CO, abatement relative to other technologies could be other
factors. A mechanism could be technology-neutral or technology-
specific (such as the banding that has been proposed for the RO). It

% www.communities.gov.uk/news/corporate/614965
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could favour installation in certain areas (e.g. off the gas grid) or
those which resulted in the replacement of certain technologies.
Support could be supplied per measured unit of heat generated, or on
the basis of an assumed amount of heat generation over the
technology’s lifetime; this support might vary over time depending on
economic conditions, or with the cost of emitting CO,. Consideration
of how any mechanism would relate to existing policies such as
CERT, the proposed supplier obligation and the Carbon Reduction
Commitment (CRC) would also be necessary.

120. Three propositions commonly put forward to support renewable
heat, both in the UK and internationally are capital grants, a
mechanism that would reward renewable heat producers per
megawatt hour of heat produced — referred to here as ‘feed-in
tariffs’, or policies that centre on placing an obligation on heat
suppliers to use renewable heat. Many variations to each proposal
can be suggested. These propositions are examined in more detail
below.

Capital grants

121. Capital grants have been made available for various types of
renewable heat technologies. For example, Defra has (and intends
to run further rounds of) the Bioenergy Capital Grants Scheme which
supports the installation of biomass-fuelled heat and combined heat
and power projects in the industrial, commercial and community
sectors in England. Grant schemes are simple in principle (and
relatively simple to administer compared to a feed-in tariff or
obligation based mechanism), and can be deployed quickly.
However they have the same limitations as other grant schemes, in
particular the absence of long-term certainty for investors that a
legislation-based mechanism can provide. The scope for a grant
scheme to deal equitably with the full range of renewable heat
technologies might be limited (for example, it might be difficult to
prioritise those able to deliver at scale) and may have dead-weight
costs. Finally, capital grants are inevitably subject to public
expenditure constraints.

122. The Government has established the Environmental
Transformation Fund (ETF) as part of its work to support innovation
and the deployment of low carbon technologies. The domestic
element of the ETF, led by Defra and BERR, is a dedicated fund that
brings together the Government’s existing and new funding
commitments within the UK to support the demonstration and
deployment of energy and energy efficiency technologies. Over the
CSRO7 period Defra’s budget is £170 million and BERR’s £200
million, creating a domestic fund of at least £370 million.

A feed-in tariff for renewable heat

123. A feed-in tariff for renewable heat would reward the production of
renewable heat with a payment for every unit of energy (MWhy,)
generated. As suggested above, the payment per MWhy, could be
uniform across technology types or it could be banded.
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124. A feed-in tariff would need to be funded. One option could be to
raise a levy on fossil fuel heat suppliers, which would include gas
suppliers, and possibly heating oil, coal and LPG suppliers to cover
the costs of the feed-in tariff. Under this option a central agency might
be set up to collect and distribute the money. The extra cost would
likely be passed through to consumers. The main benefit of a feed-in
tariff is often said to be that it would give generators of renewable
heat a guaranteed income stream, while it carries the risks that
Government either sets the tariff too high (meaning consumers are
subsidising the technology too much) or too low (meaning that less
renewable heat would be brought forward than anticipated).

125. A clear definition of what qualified as a renewable heat technology
would be required, though this could be expected to include biomass
and biogas heat, the heat output of CHP fuelled by biomass, waste
and AD, renewable microgeneration heat technologies, and
(potentially) heat generated from bio-methane injected into the gas
grid.

126. Linking payments to heat generated rather than installed heat
generation capacity would be most suitable for medium to large
renewable heat facilities to ensure they were properly maintained and
used. This would incentivise the use of the biomass boiler where a
heating system has more than one boiler — for example where the
operator is using one boiler as a backup heat source and another as
the primary heat source. This approach would effectively require
eligible installations to be metered. Checks would also be needed to
ensure that the heat was being used gainfully, and also that the fuel
used was genuinely renewable. Such an approach is clearly
predicated on the assumption that deploying heat meters would be
technically and economically feasible.

127. A payment in return for metered heat output could be impractical
for microgeneration heat technologies, which might need an
alternative approach. This might be a payment up-front (or in a few
instalments) that reflected the lifetime potential heat output of the
appliance. A similar approach has been taken in Australia and is
known as ‘deeming’.

128. A feed-in tariff does not rely on any of the existing heat suppliers to
be engaged in delivering projects, as the payments could be
channelled direct to the generator of the renewable heat. This may
facilitate a wider variety of operators coming forward but risks failing
to act as an effective incentive to change the behaviour of existing
market players.

A renewable heat obligation

129. An alternative would be to mirror the type of instrument which the
Government currently uses to bring on renewable electricity and is
introducing for renewable transport fuels: the Renewables Obligation
requires licensed electricity suppliers to source a specific and
annually increasing percentage of the electricity they supply from
renewable sources. If they cannot source the required electricity, they
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must pay a penalty buy-out price. At the end of the each year the
buy-out fund is redistributed amongst all those suppliers who did
source renewable electricity. Parties covered by an obligation on
renewable heat would be required to generate or source a certain
percentage of the heat they supplied renewably or, if the obligation
allowed trading, to purchase sufficient certificates to demonstrate that
this had been done by others. An obligation could be put on fossil fuel
heat suppliers, which would include gas suppliers and possibly
heating oil, coal and LPG suppliers. If those covered by the obligation
could not produce or source enough renewable heat themselves or
present sufficient purchased ‘renewable heat certificates’, they would
have to pay (at a pre-announced price) into a buy-out fund per MWhy,
shortfall. This might be returned to renewable heat suppliers, as in
the Renewables Obligation. As with the costs of a feed-in tariff
mechanism, the costs of an Obligation would also be likely to fall on
consumers.

130. An obligation-based mechanism would let the market — in the

shape of heat suppliers — seek out the most cost-effective forms of
renewable heat. They would be likely to channel investment into
larger scale heat projects, including biomass heat projects off the gas
grid, and into larger scale renewable CHP projects (which would also
generate RO certificates for the renewable electricity produced). One
option would be for different technologies to receive different levels of
support (similar to the banding proposed for the RO). In effect, the
major heat suppliers would need to develop a much greater
involvement in renewable heat supply including purchasing
microgeneration. In this way an obligation would differ from a feed-in
tariff system. If well designed there could be considerable
congruence between the outcome on the ground of the two types of
mechanism.

Comparing the different options

131. All three of these mechanisms have advantages and

disadvantages. These are summarised here.

The mechanisms vary in complexity. Capital grants are likely to be
the simplest mechanism to administer. A feed-in tariff would require
reliable measurements of an eligible appliance’s renewable heat
output, and regular assessments would need to be made of the
appropriate level of tariff(s). The latter could be a complex task,
although it would be done centrally. An obligation would require
administrative mechanisms to assess whether obligated parties had
met their obligation, and to operate the buy-out fund.

There is considerable uncertainty about the rate of possible growth
of renewable heat, making it difficult to set the trajectory of the
increase required under an obligation. This would need to be
consistent with the UK’s contribution to the 2020 renewables target.

A feed-in tariff has no direct link to Government targets and so
would not respond to under-supply in the same way as an
obligation; the latter increases the level of financial reward to those
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projects which are delivering. It may therefore take some time to
determine what level of feed-in tariff is required to bring about the
growth required for the optimal contribution to the UK’s share of the
2020 renewables target.

= An advantage of a feed-in tariff support mechanism would be that it
rewarded the use of renewable heat with a guaranteed and
predictable income stream for investors. It would also have the
advantage, in the absence of information on take-up rates, of
offering a way of testing the ability of the renewable heat market to
expand. Under an obligation-based policy there would be
uncertainty over the extent to which the market would make use of
the buy-out price. This could make investment less attractive as it
would involve greater risk for investors. There is also a risk of the
Government defining a trajectory for the obligation that proved
either too optimistic or too pessimistic. Conversely, a disadvantage
of a feed-in tariff is that the Government needs to select the right
level(s) of support, with the risk of under- or over-supporting
renewable heat.

= The costs of both a feed-in tariff scheme and an obligation-type
instrument would be likely to be passed on to the consumer.

» Given the dominance of a few large players in the gas supply
market, competition issues would need to be taken into account in
the design of any scheme.

= Government analysis suggests a 1% increase in gas prices could
bring 20,000 households into fuel poverty. A support mechanism
that delivered a 6% level of renewable heat in 2020 might move
40,000-50,000 households into fuel poverty, equivalent to an
increase in gas bills of around 2.2%. (Such an analysis is very
sensitive to the value of support provided and the success of other
Government programmes to tackle fuel poverty.)

Question 16: If you believe a funding mechanism is needed to expand
renewable heat, do you have any ideas for a different mechanism to the
three set out above? What are your views or preferences between the
various options set out here? Do any of the options create particular
barriers to certain heat technologies or fuels? Are there particular
difficulties with including bio-methane in a renewable heat support
mechanism?

Question 17: Is it reasonable to assume that heat meters can be installed
to enable a support mechanism linked to heat produced?

Question 18: Are there any additional problems that you foresee with
any of the options? If so, what are they?
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Chapter 5 Heat markets

This chapter seeks views on how Government might encourage use of heat
that is currently discarded into the environment (surplus heat). The chapter
discusses the concept of a heat market to clarify thinking about the different
interests of the businesses that would be involved in such a market and the
regulatory framework to support competition. The actual creation and
funding of a local heat distribution system is considered in the next chapter.

132. In the UK our energy strategy is based on the principle that
independently regulated, competitive energy markets are the most
cost-effective and efficient way of delivering our objectives — both of
energy security and cleaner energy, as well as delivering affordable
energy. This chapter discusses the current state of the heat market
and the opportunities to increase the trade in heat, particularly heat
that is presently discarded into the environment.

133. The market for direct heat purchases is still underdeveloped.
Rather than buying heat direct, heat is generally produced by homes
and businesses from fossil fuel, mainly gas, or electricity, which have
mature and competitive markets. Nonetheless there is some direct
supply of heat in the UK: about half a million homes are on district
heating systems, with the payments for heat often rolled into the
residents’ rents; and a number of industrial parks supply steam or hot
water to their tenants with prices paid for the heat arrived at by
negotiation.

5.1. Surplus heat

134. Any residual heat which is not useful to a business is generally
emitted into the environment; e.g. thermal power stations (coal, gas,
nuclear, energy from waste and biomass) discard between 50% and
80% of the energy content of the fuel.

135. Use of this surplus heat, discarded by power plants and other high
temperature industry, can be a low-carbon alternative to the direct
use of heating fuels for low temperature users.

136. This surplus heat might still be hot enough to be used by other
industries or businesses that use heat at a lower temperature. Figure
5.1 below shows the range of temperatures of heat used by different
industrial processes. We know very little about the amount of heat
discarded into the environment by businesses or the locations of
potential customers of this heat.
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