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The UK has recently adopted an ambitious 80% 
reduction target in CO2 emissions by 2050 in 
an effort to combat climate change. Emissions 
associated with the domestic sector, primarily 
from electricity use and heat generation in homes, 
account for 27% of UK emissions, and will have 
to be dramatically reduced. Studies suggest 
extensive refurbishment of the existing housing 
stock and highly insulated new-build will not be 
enough, and that utilisation of low-carbon energy 
is essential. This could include a decarbonised grid 
and onsite low-carbon energy generation. 

Microgeneration is the onsite generation 
of low- and zero-carbon heat and electricity in 
domestic, public and commercial properties. 
This includes generating electricity or heat from 
solar or wind power; renewable heat from wood 
burners and other biomass boilers; and other 
low carbon technologies such as heat pumps and 
combined heat and power (CHP) generators. The 
five most common microgeneration technologies 
in the UK domestic sector have been investigated: 
solar thermal hot water, solar photovoltaics 
(PV), ground source heat pumps (GSHP), micro-
wind turbines and wood-fuelled boiler systems. 
Microgeneration could contribute to UK energy 
policy not only in emission reductions, but also 
in energy security, as the diverse decentralised 
system is more resilient; combating fuel poverty, 
through renewable energy supply in poorer 
households; and increasing competitiveness 
through tapping the microgeneration market and 
increasing renewable generation. 

The Low Carbon Buildings Programme (LCBP) 
was launched on 1 April 2006, giving grants to a 
variety of microgeneration installations in homes, 
public buildings and businesses. We focus on 
Phase 1a – the domestic stream, analysing data 
from the first two years of LCBP grants.

The total number of approved applications for 
installations using LCBP grants in the two years 
was 5,595, of which 5,572 were of the five main 
technologies: 3,339 of these were solar thermal. 
There were 3,122 applications in the first year 

and 2,450 in the second – a drop of 34% drop 
in applications per month. The largest drop in 
capacity was in PV and wind, which saw grants cut 
at the end of the first year: PV through a reduction 
in number and in average size of installations; 
and wind through a large drop in number of 
installations, which was partly the result of a 
lack in confidence in the previously popular small 
rooftop wind turbines. Solar thermal installed 
capacity dropped 22% despite no change in grants. 
The only marked increase was in the small market 
of wood-fuelled boilers. 

Total cost (price excluding VAT) variations 
were different for the different technologies. For 
solar thermal installations, the average cost was 
just under £4,000, with very large variation, and 
little correlation to the estimated capacity of the 
installations. Some of this variation is due to fixed 
costs and site-specific differences, but there are 
also different profit margins among installers. In 
contrast, PV installations had excellent correlation 
between capacity and total cost, with a 2kWp 
installation costing just over £12,000 on average. 
The common rooftop 1kWp micro-wind turbine 
had the steadiest cost, averaging just under 
£1,400. Larger 5–6kWp mast-based wind turbines 
cost averaged 3,200£/kWp to £3,650/kWp. GSHPs 
have significant fixed costs due to the high costs 
of laying ground pipes. A GSHP with a thermal 
output of 10kW cost £9,000 on average. Wood-
fuelled boilers showed very large variation in cost, 
with no correlation to capacity – the average total 
cost was nearly £9,000, with a standard deviation 
of nearly 50%. Large price variations were found 
between installers for most types of installation, 
and larger-volume installers were not necessarily 
cheaper. While site-specific costs vary for most 
technologies, there are almost certainly different 
profit margins as well.

Prices of installations are expected to reduce 
over time for new technologies. This is often 
presented as a learning curve, in which prices drop 
over time with learning and economies of scale. 
Technological learning is global, but institutional 

Executive summary
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learning, which could reduce fixed costs, is 
UK specific, and sometimes company specific. 
Inflation-corrected prices showed no significant 
change over the two years for solar thermal, GSHP 
or wind. Wood-fuelled boilers showed a price drop 
of up to 25%, but the small market and high price 
variability reduce certainty. Only PV installations 
showed a clear price reduction of ~10% over the 
two years. The lack of price reductions could 
indicate lack of institutional learning, or the lack 
of a competitive market resulting in high profit 
margins – a price umbrella. A larger, competitive 
market should result in prices coming down. 
The solar thermal market warrants further 
investigation: it is the largest and most mature, 
and should no longer be in price umbrella, yet there 
were no signs of prices dropping, and large price 
variations between installers, brands and regions. 
In contrast, PV shows good correlation between 
price and capacity, prices dropping, and little 
regional variation in prices.

There are regional variations in uptake and 
cost. These are partly explained by geographic, 
demographic and income variations, but regional 
policies and other parameters must also play a part. 
The overall highest uptake of microgeneration was 
in the South West, with nearly 250 installations 
per million people; Wales and the South East had 
2/3 this uptake. London had relatively low uptake 
for all but solar installations, which might be 
explained by the urban environment. Scotland had 
the lowest overall uptake, which might indicate 
installations under Scotland-specific schemes. 
Prices varied between regions, especially for solar 
thermal, GSHP and wood installations, but without 
a clear pattern, i.e., no one region was the most 
expensive for all technologies, nor the cheapest. 

There were over 300 different installers used 
under LCBP, most of whom had only a handful of 
installations over the two years, although there are 
a few larger companies. Many companies install 
microgeneration as only part of their business, e.g., 
solar thermal installers might also be plumbers. 
Most installers install only one microgeneration 
technology. However, a quarter to a third of 
installers of the newer technologies with smaller 
markets are also installers of solar thermal, 
allowing ‘piggybacking’ on this more established 
market. 

The first aim of the LCBP was to support a 
holistic approach to carbon reductions. We find 
no sign of installers considering the house as a 
whole system, nor any incentive for them to do so. 
Householders do not have access to independent, 
holistic advice on the best carbon saving actions 
for their house.

The second aim of the LCBP was widespread 
demonstration of emerging  microgeneration, 
especially building-integrated technologies. The 
thousands of installations did demonstrate the 
technologies, but did not drastically increase the 
microgeneration stock, making it hard to define 
it as ‘widespread demonstration’. Adding the 
newest technologies, e.g., fuel cells and household 
CHPs, might change this picture.

The third aim of the LCBP was to measure 
price trends in costs, with the expectation that 
prices would be reduced over time. There is a 
mixed picture: three technologies showed no price 
reduction, wood shows a probable reduction and 
PV showed a definite reduction.

The last aim of the LCBP was to raise 
awareness, including developing skills and 
communicating the potential of microgeneration 
to change attitudes and behaviour of customers. 
However, in the absence of a consistent, growing 
market, with no onus on installers for information 
provision, it’s hard to see development of skills for 
installers and other professionals, nor how they 
will change customers’ attitudes.   

Policy and grants surrounding microgeneration 
need to be clear and consistent, allowing longer 
term planning for the industry and clarity for 
consumers. One promising option for change 
is the forthcoming feed-in tariff (FIT). The LCBP 
constrained the market due the limited size of 
the grant pot and the unclarity surrounding its 
continuation and eventual replacement. It is 
unsurprising that there has been limited growth. 

There is a need for policies that support a 
holistic approach to both refurbishment of the 
existing housing stock and new build, treating 
microgeneration as part of a wider energy and 
emission savings agenda from the UK housing 
stock. This includes ensuring consumers have 
access to good, independent information 
on household energy including different 
microgeneration technologies.
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Introduction

1.1  The climate change challenge – 
domestic emissions

The ongoing threat presented by climate change 
has led to the adoption in the UK of an 80% 
reduction target in CO2 emissions by 2050, 
compared to 1990 levels (HM Government, 
2008). This ambitious target poses challenges 
for all sectors in the UK, not least of them the 
domestic sector. Emissions associated with the 
domestic sector account for 27% of UK emissions 
(DEFRA, 2008) – these are the emissions from the 
generation of heat and electricity for homes. The 
ways in which these technologies and strategies 
could be deployed to meet government targets 
have been studied in the past, notably in reports 
such as 40% House (Boardman et al., 2005) 
and various others (e.g., Boardman, 2007; SDC, 
2006; WWF, 2008). In order for this sector to 
play its part, there must be a dramatic reduction 
in energy usage through a more thermally 
efficient building fabric and the use of more 
efficient lights and appliances. This implies both 
extensive refurbishment of existing homes and 
the building of highly insulated new homes, as 
well as some changes to lifestyles and behaviour. 
However, studies suggest that this alone is not 
enough to meet the government’s CO2 emissions 
reduction target and that utilisation of low-carbon 
energy is essential. This could be delivered via a 
decarbonised electricity grid, or from onsite low- 
and zero-carbon generation of electricity and heat. 

1.2 Microgeneration
This study focuses on microgeneration, a term 
peculiar to the UK. It refers to a basket of 
technologies for generating low carbon heat and 
electricity in domestic, public and commercial 
properties, for use onsite or export to the national 
electricity grid. These include: renewable electricity 
generation from solar photovoltaics or small 
wind turbines; renewable heat from solar water 
heating, wood burners and other biomass boilers; 
and low carbon technologies such as heat pumps 
and combined heat and power (CHP) generators. 

Generation of energy on-site brings with 
it many benefits over the current centralised 
supply model. First, using low- and zero-carbon 
technologies can lower emissions and help the 
government towards its renewable energy and 
CO2 emission reduction targets. Second, it can 
improve energy efficiency and security by reducing 
demand for primary fossil fuels and reducing 
transmission losses. It can also increase system 
resilience through a decentralised, diverse supply. 
Microgeneration can potentially make consumers 
more aware of the energy system in general and 
begin to relate the energy used and produced in 
the home with climate change.

While microgeneration can be used by 
small businesses and in public buildings and 
community installations, this study focuses on 
domestic installations. The five most common 
microgeneration technologies in the UK domestic 
sector are investigated: solar thermal hot water, 
solar photovoltaics (PV), ground source heat 
pumps (GSHP), micro-wind turbines and wood-
fuelled boiler systems. There are approximately 
100,000 microgeneration installations in the UK, 
the large majority of which are solar thermal. 
Installations of the other four technologies are in 
the hundreds or low thousands (Element Energy, 
2008).

1.3 Policy drivers 
Energy policy in the UK has four main drivers: CO2 
emission reductions, energy security, fuel poverty 
and competitive markets. Microgeneration has the 
potential to help all of these (DTI, 2006; Element 
Energy, 2008): microgeneration installations are by 
definition low- or zero-carbon, and can therefore 
lower emissions. The decentralised generation, 
with renewable energy and diverse fuels, increases 
the resilience and diversity of the system, 
increasing energy security. Low carbon energy 
generation, and especially renewable onsite 
energy supply, could help combat fuel poverty if 
installed in poorer households. Furthermore, the 
untapped microgeneration market could help the 
UK become more competitive. 
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While they have great potential, 
microgeneration installations are currently 
hindered by high up front cost and long payback 
times, low capacity of supply chains and skilled 
installers, planning and regulatory issues, and 
social and cultural barriers. Long-term investment 
by government, through R&D investment, grants 
to lower installation costs, or feed-in tariffs 
(FITs) to shorten payback times can help the 
technologies in the short term, as they emerge 
into the market, and bring forwards technologies 
which are not yet market ready. This could 
lead to price reduction in the future through 
technological development and economies of 
scale (Bergman et al., 2009; Element Energy, 
2008; Micropower, 2007; Watson et al., 2006).

Government has a key role in the development 
of environmentally beneficial, but not yet cost 
effective technologies. Whilst it is true that 
most microgeneration technologies are not yet 
cost-effective, innovation theory suggests that 
subsidising an industry in its early stages will lead 
to a reduction in cost as experience increases. 
The cost reduction of the technologies is largely a 
global effect, but the learning of the installation 
industry, which includes various fixed costs, can 
reduce prices with learning within the UK. With 
the scale of CO2 emissions cuts to be made by 
2050, microgeneration technologies may be vital 
in the medium to long term. However, it is the 
short-term investments made now that ensure 
that there is a microgeneration industry ready to 
deliver in high volume and low cost at a later date.

While in some countries, such as Germany 
and Spain, FITs are successfully employed to 
encourage uptake of microgeneration, in the UK a 
different support mechanism has been employed 
since 2006 – a grant scheme known as the Low 
Carbon Buildings Programme.

1.4 The Low Carbon Buildings 
Programme (LCBP)

On 1 April 2006 DTI (now BERR, with energy 
policies latterly moved to the newly created 
DECC) launched the Low Carbon Buildings 
Programme, to replace the DTI’s Clear Skies and 
Major Photovoltaics Demonstration programmes. 
The former provided grants for solar thermal, 

micro-wind, wood-burning stoves and ground-
source heat pumps, whilst the latter provided 
grants for solar photovoltaics. The aims of the 
programme, apart from consolidating existing 
support mechanisms into a single scheme, are 
(BERR, 2008): 
1. To support a more holistic approach to 

reducing carbon emissions from buildings by 
demonstrating combinations of both energy 
efficiency measures and microgeneration 
products in a single development.

2. To see demonstrated on a wider scale emerging 
microgeneration technologies (with a focus on 
building integrated technologies).

3. To measure trends in costs of microgeneration 
technologies. It is expected that these 
costs should reduce over the lifetime of the 
programme against a 2005 baseline.

4. To raise awareness by linking demonstration 
projects to a wider programme of activities 
including developing skills and communicating 
the potential of microgeneration to change 
the attitudes and behaviour of consumers. 
Larger scale projects will seek to engage the 
construction industry in project replication 
by demonstrating the business case for 
developing low carbon buildings.

Phase 1 of the LCBP offered grants for 
microgeneration installation in domestic 
buildings, community organisations, public, 
private and the non-profit sectors (BERR, 2008). 
Phase 2, launched in December 2006, provided 
grants for installations in public and not-for-
profit sectors, including local authorities, housing 
associations, schools, colleges, universities, 
hospitals, public service organisations and 
registered charities. Phase 2 requires installers 
to act as subcontractors to larger Framework 
Suppliers, who wholesale the microgeneration 
equipment in high volume and at low cost, and 
also take overall responsibility for the quality of 
the installation. Therefore not all microgeneration 
installers are able to participate in Phase 2. 
However, all accredited installers can participate 
in Phase 1. After the launch of Phase 2, Phase 1 was 
left with two Streams: Phase 1a provided grants 
to households, and Phase 1b provided grants to 
businesses, including housing developers. Phase 
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1b ended in 2007, leaving no grants for large new 
development. This paper focuses only on Phase 1a 
– the domestic stream.

The programme originally set out to support 
solar photovoltaics (PV), wind turbines, small 
hydro, solar thermal hot water, ground source 
heat pumps, and wood or wood pellet fuelled 
stoves and boilers. Air source heat pumps were 
included from 2/6/2008 (BERR, 2008), and there 
are plans to add micro-CHPs, including fuel cells. 
The holistic approach to CO2 emissions reductions 
were achieved by making grants conditional 
upon the homes having certain energy efficiency 
measures: cavity wall and loft insulation had to be 
present where relevant; all heating systems had 
to include a thermostat and a timer; and energy 
saving light bulbs had to be installed (REUK, 
2008).

In the domestic stream, it is useful to divide 
the first two years of the LCBP into the ‘first year’, 
May 2006 – March 2007, and the ‘second year’, 
May 2007 – May 2008. This division is due to a 
freeze on grants for a review in April 2007, after 
which the programme was relaunched with lower 

maximum grants for PV and micro-wind, and no 
change to  the rest. The change to PV was severe, 
effectively lowering the percentage of total cost 
that the LCBP grant would pay. The grants during 
these two periods are detailed in Table 1.

1.5 This analysis
This work examines data from the domestic 
stream of the Low Carbon Buildings Programme 
(Phase 1a). The data were analysed for an 
overall view of the installations of the five main 
microgeneration technologies in terms of the 
number of each type of technology installed, 
diversity of prices, installers and brands, and 
regional variations. Trends in number, type and 
installation prices over the first two years have 
been determined, with particular reference to 
whether the change in grants from the first 
year to the second made a difference to the 
installations. Finally, it was considered whether, 
and to what extent, the LCBP met its aims over 
the first two years.

Table 1 LCBP grants for 
domestic microgeneration 
installations during the 
first two years of the 
programme (BERR, 2008).

	Technology	 Grants	–	First	Year	 Grants	–	Second	Year

 Solar photovoltaics (PV) Maximum £3,000 per kW  Maximum of £2,000 per kW
  Overall maximum £15,000 Overall maximum £2,500
  or 50% (lower of the two) or 50% (lower of the two)

Micro-wind and Maximum of £1,000 per kW Maximum of £1,000 per kW
Small hydro Overall maximum £5,000 or 30% Overall maximum £2,500 or 30%

Solar thermal Maximum of £400 or 30% Maximum of £400 or 30%

Ground source heat pumps Maximum of £1,200 or 30% Maximum of £1,200 or 30%

Wood pellet fed  Maximum of £600 or 20% Maximum of £600 or 20%
heaters/stoves 

Wood-fuelled boiler systems Maximum of £1,500 or 30% Maximum of £1,500 or 30%
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The Low Carbon Buildings Programme

2.1 History and criticisms
The LCBP has had a rocky history, with frequent 
regulation and funding changes, and much 
criticism, which began before the programme got 
under way. The LCBP was announced in November 
2005, with a planned budget of £30 million over 
three years: £9.5 million per year, and £1.5 million 
to fill in the gap from previous programmes. Many 
in the micro-renewables industry considered the 
sum ‘a pittance’ (ENDS, 2005). The Renewable 
Power Association pointed out an inherent 
tension in the Government’s Micro-Generation 
Strategy Consultation between the emphasis on 
a limited number of large scale projects, such as 
school buildings, and the DTI’s claim of a need 
for ‘innovative and holistic’ projects, and claimed 
the wording would effectively exclude the vast 
majority of householders from the programme 
(RPA, 2005). There is a tendency in government 
towards larger, non-domestic installations as 
they are more cost effective, but this misses the 
point that ‘early adopter’ households could be key 
drivers of the potentially large domestic market.

The domestic stream of the LCBP was originally 
awarded £6.5 million for three years, with £3.5 
million to be spent in the first financial year  
(1 April 2006 – 31 March 2007). However, by 
October 2006, £3.6 million had already been 
allocated (ENDS, 2006), raising fears that the 
booming microgeneration market would cause 
the funds to dry up. In response, the government 
re-allocated £6.2 million LCBP funding to the 
housing stream, and limited funding to £500,000 
a month (ENDS, 2007b). These measures caused 
‘panic buying’ with the allocated funds running 
out in 20 days in December 2006, 12 days in 
January 2007, and a mere 12 hours in February 
2007 (ibid.). In March 2007, within 2 hours of 
LCBP opening for applications for the month, 
189 projects had been allocated over £635,000 
(Renew, 2007). The Renewable Energy Association 
(REA)1 argued against capping the fund, warning 

the limit to demand would put off many potential 
investors (ENDS, 2007b).

Following these troubles, the LCBP was 
temporarily suspended in April 2007 for 
restructuring. The DTI claimed the industry was 
having trouble keeping up with demand, and LCBP 
data did in fact show that of 6,379 awarded grants 
only 1,991 (31%) had been paid on commissioning 
of the installation (ENDS, 2007d). But the industry 
and REA claimed this was due to applicants 
delaying installation within the allotted 6 months, 
pointing out that of the 3,300 grants awarded 
between May and October 2006, only 769 (24%) 
had failed to use the money, most of those 
having withdrawn their applications or had their 
applications refused (ibid.). The need for planning 
permissions may have had an effect – B&Q 
revealed that many micro-wind turbines were 
returned to stores, one third because of refused 
planning permission (ibid.).

The LCBP reopened in May 2007 with an extra 
£6 million allocated from the budget, providing 
a total of £11.9 million for the household stream, 
with the monthly cap removed. However, in 
an attempt to ration the budget, rather than 
it effectively being a ‘first come, first served’ 
policy, maximum grants were capped at £2,500 
per household, a severe reduction for PV (down 
from £15,000), and to a lesser extent for wind 
and hydro (down from £5,000). The cap also 
made installation of more than 1 technology 
(e.g. combined solar thermal/PV) financially 
unattractive. In addition, stricter conditions 
applied, with shorter grant offer periods 
and tighter extension policies. While fewer 
installations required planning permission, 
these now had to be obtained before application 
(Renew, 2007). The reduced grants were heavily 
criticised by the renewables industry, Friends of 
the Earth and others (ENDS, 2007a; Renew, 2007; 
Seager & Walsh, 2007). 

In the months after the relaunch, no requests 
were rejected, suggesting the restructuring 

1  The Renewable Energy Association (REA) represents renewable energy producers and promotes the use of sustainable energy in the 
UK, and has over 500 members (REA 2008). 
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had in fact weeded out speculative applicants 
– before the relaunch, nearly one quarter of the 
applications were withdrawn, rejected or not 
claimed in time (ENDS, 2007c). Fears of a drop 
in PV applications due to the reduced maximum 
grant did not immediately materialise, as the 
first two months saw 132 grants (66 per month) 
compared with 490 applications (44 per month) 
before the suspension (ibid.). However, later 
figures showed that in the first nine months after 
the relaunch, the number of household grants for 
all technologies dropped by 66% from an average 
of 279 a month to 95 a month, with average grant 
size down by 50% from £1,866 to £932 (ENDS, 
2008d). This included the number of micro-wind 
grants dropping by 90%, and PV grants by over 
60%, with average grant size for PV down from 
£7,502 to £2,412 (ibid.).

A flurry of activity occurred in early 2008. 
In March, CLG announced that solar panels 
and micro-wind turbines would be permitted 
developments, not requiring planning permission, 
although certain limitations applied (ENDS, 
2008a). In the same month, after BERR announced 
there would be no further changes to the LCBP 

Figure 1 The Low Carbon 
Buildings Programme 
timeline (REA, 2008).

household grant scheme (ENDS, 2008c), the REA 
denounced the scheme as the SLOW Carbon 
Buildings Programme, ‘slower to spend its budget, 
slower to attract interest from householders 
and slower to see actual renewable energy 
installations in homes. It shows breathtaking 
complacency by government.’ (REA, 2008). The 
REA published a graph showing the low uptake 
following the monthly allocations and the 
relaunch, see Figure 1. Also in March, a review 
on electricity exported from microgeneration 
(Ofgem, 2008) found that while electricity 
suppliers were offering a fair price for exported 
electricity, payback times could still be 20 years 
or more; furthermore, despite expected reform 
of the Renewables Obligation, it was unlikely to 
make microgeneration play a significant role in 
the 2020 renewable energy targets. In April, BERR 
announced a simple 12 month extension of the 
household stream until June 2010 (ENDS, 2008c), 
suggesting this would suffice to boost demand 
with no changes to the grants. Once again the 
industry disagreed, with the REA stating that 
‘making a failing programme fail over a longer 
period is not a solution’ (ibid.). 
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2.2 Practicalities 
One of the key features of the LCBP is that in 
order to access the grants, a householder must 
use an accredited installer for the work. The 
accreditation scheme was established to ensure 
quality of workmanship and business practice on 
behalf of the installers, and to avoid the ‘cowboy’ 
reputation that arose in the solar thermal industry 
after the oil crisis of the 1970s. Here a rapid and 
unregulated upscaling of the industry attracted 
a minority of installers with dubious business 
practice which tarnished the image of the nascent 
industry. It is envisaged that the accreditation of 
installers under the LCBP will avoid this problem 
for the industries growing up around the newer 
technologies.

In order to become accredited, the installer 
pays an annual fee of £1500 per technology to 
the scheme, and must also complete an annual 
check on the quality of an installation and submit 
documents to show financial transparency and 
good business practice. It is worth noting that 
the installation survey is not a check on the 
performance of the system, and therefore does 
not guarantee high quality system design, nor 
that the householder will be generating the 
amount of electricity or heat that they expect. 
Instead this system check has a much stronger 
focus on health and safety and that relevant 
building and wiring regulations are met. As such 
it is a check on the quality of workmanship, 
rather than a check on the quality of the 
microgeneration system itself.

However, the accreditation scheme itself 
may be acting as a barrier to the growth of the 
microgeneration industry. The annual fee of £1500 
per technology is substantial for a small business, 
which must be recouped in extra sales in order 
for it to be worthwhile becoming an accredited 
installer. This is particularly true for solar thermal 
and ground source heat pumps, where plumbers 
have all the technical skills to install such a 
system. Many small plumbing businesses may 
wish to incorporate solar thermal or GSHP into 
their portfolio of work (alongside bathrooms etc.) 
without making it a major part of their business. 
Without a significant volume of microgeneration 
work it is not worth their while becoming 

accredited, so it is very likely there are domestic 
installations occurring outside of the LCBP. This 
is less likely to be the case for the electricity 
generating technologies PV and micro-wind, 
where there is no obvious trade to fall back on.

A second barrier arose in the early days of 
the LCBP. Under the Clear Skies and the Major 
Photovoltaics Demonstration programmes, 
accreditation was undertaken by the Building 
Research Establishment (BRE)  and the Energy 
Saving Trust, respectively, and this continued 
under the LCBP until January 2007. BRE took over 
the united scheme, but did not start again until 
July 2007, meaning no new market entrants could 
get accredited for much of the first year of the 
LCBP.

In July 2008, BERR opened microgeneration 
accreditation to new certification bodies. As 
application for LCBP household grants requires 
certified installers and products, it was hoped 
this would make it easier to meet application 
requirements (ENDS, 2008b). There is, however, 
no evidence that a lack of certification bodies was 
a bottleneck for accreditation, nor is it clear how 
homogenous standards for accreditation would be 
kept with different bodies offering certification. 

From a customer point of view, the installation 
process proceeds as follows. In order to access the 
grants, the householder must use an accredited 
installer and the LCBP website provides a list of 
installers, broken down by technology and region 
covered. The householder will usually obtain a 
site survey and quote from the installer, and if 
the price is attractive they are now in a position 
to apply for the grant. The grant application is 
filled out by the householder and submitted to the 
LCBP, although in practice they will usually receive 
assistance from the installer, especially where 
technical details are required. It is this data from 
the application forms that is utilised in this study. 
Grant approval is automated and virtually instant. 

Once approved, the householder has a certain 
period of time to get the microgeneration system 
installed – 3 months for solar thermal, 4 months 
for PV or micro-wind, 6 months for GSHP or wood-
fuelled boilers. The householder must also fulfil a 
list of energy efficiency criteria in order to address 
the holistic approach to CO2 emissions reductions 
desired by the scheme. Householders must: 
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insulate the whole of the loft of the property 
to meet current building regulations; install 
cavity wall insulation throughout the property 
where practicable; use low energy light bulbs in 
appropriate light fittings in all the main rooms 
in the property; have installed basic controls for 
the central heating system including controls to 
ensure the boiler only operates when there is a 
demand for heat and a programmer or timer for 
the property as a whole.

Once the microgeneration system is installed, 
the installer must supply the householder with 
a commissioning certificate. The householder 
submits this to the LCBP, along with a receipt 

for payment for the system. Once the LCBP has 
received this information, they then reimburse the 
householder with the grant money. It is important 
to note that the householder has to pay the 
installer in full before being reimbursed with the 
grant.  Reduction of up-front costs is often cited 
as an argument in favour of grant-based incentive 
schemes (as opposed to feed-in-tariffs), yet as 
the LCBP operates, the grant does not reduce 
the up-front costs. While it would be possible to 
award grants in advance through installers, there 
are many installations that do not go ahead, 
complicating matters, and the system would 
potentially be open to abuse. 
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Installations over the two years

3.1 The data
The data from the LCBP was obtained from 
BERR as a table of all the applications for which 
installation grants were approved during the 
period May 2006 – May 2008. However, that does 
not always mean the installation was completed; 
some of these installations were complete and 
paid for at the time the data was retrieved, some 
were in the middle of the process explained in 2.2, 
some were never installed for various reasons, 
such as running over the time limit for installation 
from grant approval. The LCBP data relies on self-
reported details from householders, often assisted 
by the installers. This does mean some data is 
inaccurate or erroneous, and some details are 
lacking. In this report, this was compensated for 
by omitting data which was obviously erroneous, 
e.g., prices which were an order of magnitude 
too large or small, energy outputs which were 
unreasonable for current technologies, and by 
looking only at those installations with complete 
data in the more detailed analysis. Data was only 
corrected for a small number of entries where 
this could be done easily and with certainty, e.g., 
where the energy output for a standard micro-
wind turbine was incorrectly filled in.

The data used did not include personal details, 
with each grant applicant identified only by 
region, property type (house / bungalow / flat; 
detached / semi / mid-terraced), number of 
bedrooms and month of application. Technology 
details include technology type (e.g., solar thermal 
hot water), installer, equipment manufacturer and 
model, and collector area (for solar installations). 
Energy details include estimated energy yield, 
and heat or electricity output as appropriate, as 
well as proportion of load met by installation and 
the primary fuel displaced. Grant details include 
whether the grant had been paid, the size of the 
award, the estimated installation cost at time of 
application and the actual amount paid. The last is 
the total cost – the price the consumer paid to the 
installation company excluding VAT.

The total number of approved grants for 
installations over the two years was 5,595, of 

which 5,572 were of the five main technologies. 
The 23 installations of biomass or small scale 
hydropower were not included in the analysis; air 
source heat pumps had not yet been admitted 
into the programme during the time period 
considered. Nearly one in five of the applications 
in our data was not complete (i.e. the grant was 
not yet paid). These are mostly recent applications 
which have been approved but are not yet 
installed or have been installed but are still being 
processed. The applications with incomplete data 
were included in the initial analysis of number 
of installations by technology and total installed 
capacity, but omitted in the more detailed analysis 
of each technology. 

Solar thermal installations are by far the 
largest in number, comprising more than half of 
the installations. They are also among the least 
well documented in terms of their technical 
details. The expected energy output per installed 
capacity as declared varies by over two orders 
of magnitude, which is certainly inaccurate. 
Because systems are sized in order to meet a 
domestic hot water demand, the declared values 
of expected energy output are more accurate than 
the declared installed capacity. Therefore this 
analysis uses MWh per annum as the measure of 
system size for solar thermal, whereas the other 
technologies use the more conventional capacity 
measure of kW installed. Out of 3,339 successful 
applications listed, only 2,841 are used in the 
detailed analysis – removing those for which 
the final total cost is not documented, as well 
as some outliers. For example, approximately 
2% of applications were removed as they listed 
the expected thermal output outside the range 
of 500–10,000kWh/year, which are considered 
to be plausible values for domestic installations. 
Still, many listed energy outputs are likely to be 
inaccurate, and therefore total cost of a system, 
rather than price per kWh, was used in some of 
the analysis. 

Photovoltaics (PV) installations are sold purely 
on the basis of their rated peak capacity (kWp). 
The relationship between annual energy output 
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and installed capacity is well documented (Jardine 
& Lane, 2002), and can be predicted with industry 
standard modelling software. More simply the 
value of 750kWh/kWp used in SAP calculations 
can be used (BRE, 2005). Out of 919 applications, 
766 installations with full information are used. 

For wood-fuelled boiler systems, 173 of the total 
270 with full data are used for further analysis 
with final costs being the most common missing 
data. The thermal capacity bears little correlation 
to the price, and here too the data may be 
inaccurate, so the analysis mostly uses total cost 
of the system, as with solar thermal. 

Of the 444 ground source heat pump 
applications, 282 have full information, once again 
the final costs are the major missing data. 

For micro-wind, out of 600 applications, 541 
have full information. The standardisation of 
a few types of turbines led to a focus on three 

brands, with 1kWp, 5kWp and 6kWp rated power, 
which make up 482 of the full information 
applications.

3.2 Comparing the first year to the
second

It is instructive to examine the number of 
systems installed in the first and second years 
of the LCBP in order to examine the effects of 
the restructuring. This is illustrated in Figure 2, 
including installations for which data is 
incomplete, and without compensating for the 
shorter ‘first year’ compared to the ‘second year’. 
The changes in the grants from the first year to the 
second (Table 1) were accompanied by a drop of 
22% in the number of grant applications from the 
first period to the second (34% drop in applications 
per month). The change in grants directly affected 

Figure 2 Number of 
installations by technology 
in the first two years of 
the LCBP.

Figure 3 Installed energy 
capacity by technology in 
the first two years of the 
LCBP.
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only PV and wind installations, but may have had 
broader effects as a perceived change of policy. 
Wind saw the largest fall in applications (68%), 
but this may not be entirely due to the change 
in grants available. During this period, evidence 
amassed that small urban rooftop systems did not 
perform as well as previously expected (Brinkley, 
2006; Jowit, 2009; Vaughn, 2009; Which? 2009), 
resulting in an increasing lack of confidence in the 
product. The reduction in grants also played a part, 
although the £2,500 cap only affected the larger 
turbines rather than the (relatively) inexpensive 
rooftop models. The larger models saw a drop of 
more than 50% in installations from the first year 
to the second, compared to more than 90% for the 
rooftop wind turbines. 

The other technologies were not hampered 
by technological issues in this way, so 
consumer confidence in the technology should 
have remained high, unless the micro-wind 
problems detrimentally affected confidence in 
microgeneration per se. Nonetheless, solar thermal 
installations dropped by 22% from the first year 
to the second despite no change in the grants. 
Only applications for wood increased considerably, 
doubling from the first period to the second. PV 
applications dropped only 12%, but the size of 
installations also fell, probably due to the lower 
maximum grant. 

Figure 3 shows the total installed capacity 
per year. These are estimates based on averages 
of installations with complete data multiplied 
by total number of installations. The figures 
are normalised to compensate for the 11- and 
13-month ‘years’. GSHP and wood are measured in 
installed kW thermal capacity; PV and wind in kW 
peak electrical capacity (kWp); and solar thermal 
is in MWh/yr thermal output. Installed capacity 
fell considerably: kWp installed per year was 45% 
lower for PV in the second year compared to the 
first, and 65% lower for wind1. Installed thermal 
capacity of wood boiler installations increased 
69%, while GSHP remained nearly unchanged,  
and solar water heating output fell by ca. 30%. 

The drop in PV uptake from the first year to 
the second year of LCBP is illustrated in Figure 4. 
The number of PV installations fell by 12% from 
the first period of LCBP to the second, probably 
due to a reduction in the maximum grant. The 
number of smaller installations (<2kWp) actually 
increased, leading to a step change decrease in 
the average size of installations from 2.7kWp to 
2.0kWp. The maximum £2,500 grant makes a 
greater percentage contribution to overall cost 
for smaller, cheaper systems. The combined drop 
in installation size and number led to the overall 
estimated drop of 45% in installed capacity per 
month.

1  These figures are normalised to one year, compensating for the ‘first year’ being 11 months and the ‘second year’13 months.

Figure 4 PV installation 
sizes by month of 
application; monthly 
averages; and yearly 
averages.
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Wood is the only technology that showed 
significant growth, with twice as many 
installations in the second year compared to the 
first. This could be the result of policy support 
for biomass, considering wood installations are 
associated with more employment opportunities 
than solar or wind power (SDCS, 2005), or simply 
following a trend of increased wood boilers 
in continental Europe. However, the absolute 
number of installations is still small, so this is 
speculative. There is huge variation in number of 
applications for installation per month, with the 
first year showing no clear trend, and the whole 
two year period showing only a weak trend of 
increase (correlation of R2 = 0.32), see Figure 5.

The trends observed across all technologies 
clearly demonstrate the critical dependence of the 
market for microgeneration, and the surrounding 
installation industry, on the policy environment 
in which it operates. Whilst it is disappointing 
to see a decline in the rate of installations over 
the course of a programme designed to promote 
the growth of the industry, it is not entirely 

unsurprising given the structure adopted in 
the first and second years. For any grant-based 
system of support, the overall size of the fund 
available will inherently determine the amount 
of installations that can occur, and should those 
funds be spent early and not topped up, then the 
rate of installations will have to drop. By cutting 
the funding for some technologies, it raises the 
cost to the householder above their threshold of 
willingness to pay, and thereby reduces demand. 
This can be contrasted to a feed-in-tariff (FIT) 
based scheme, where the level of support per 
installation remains constant, and the number 
of resultant installations is that which meets 
demand for the product at that level of subsidy. If 
the FIT is effectively paid for by a levy on energy 
bills, the size of the levy can be set to be sufficient 
to meet demand. The first two years of the LCBP 
therefore serve as a case study on the dependence 
of emerging markets on the level and form of 
policy support, and the limitations of a fixed 
percentage grant funding approach for growing 
developing markets.

Figure 5 Number of 
approved applications per 
month for wood-fuelled 
boiler systems.
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Costs

The literature on costs of microgeneration 
is typically concerned with the cost of the 
technology – the microgeneration device itself. 
However, it is important to note that the cost of 
a microgeneration system, fully installed, is more 
complex and includes many other components 
and non-capital costs.

Table 2 shows a breakdown of the cost of an 
installed system for each of the microgeneration 
technologies. Costs can be broadly broken down 
into capital equipment (the physical components 
of the installation), and installation costs covering 
labour, business running costs and profit. The 
capital equipment costs can be broken down 
further: first, there are the microgeneration 
device and associated essential components, the 
costs of which are essentially scalable with the 
size of the installation. Additionally, there are a 
number of components, termed balance of system 
components (BOS), which are essential to the 
installation, but where price is fixed (or at least 
less variable) with the size of the system. Many 

of the installation costs could also be considered 
fixed costs. Any installation is therefore going to 
have a mix of fixed costs, and those which are 
scalable by the size of installation – resulting in 
economies of scale for larger systems. The term 
total cost is used here to refer to the price the 
consumer paid excluding VAT.

4.1 Solar thermal and photovoltaics 
Solar thermal installations list a variation of 
expected energy output over two orders of 
magnitude. The discussion here is limited to those 
in the range of 500–10,000kWh/year –  plausible 
values for domestic installations (a system 
generating 2000kWh/year would meet half an 
average house’s hot water demand). The large 
‘cloud’ of installations in Figure 6, with estimated 
energy yield of 500–3,000kWh/yr, shows a huge 
range of prices, with most in the £1,000–£8,000 
range. The average total cost for a solar thermal 
installation is ~£3,930, with a standard deviation 

Table 2 Breakdown of 
system installation costs 
for different technologies.

	 	 Capital	equipment	 Capital	Equipment
	 Technology	 (Microgeneration)		 (BOS)	 Installation	costs

 GSHP Heat pump Plumbing System design
  Collector area  Labour
    Overheads and Profit

 Solar Thermal Collector area Roof mounting System design
   Hot water tank Labour
   Plumbing Scaffolding
   Controls Overheads and Profit

 Solar PV PV modules Roof mounting System design
  Inverter Wiring Labour
   Meters Scaffolding
   Isolation switch Overheads and Profit

 Micro-wind Wind turbine Roof mounting System design
  Inverter Wiring Labour
   Meters Scaffolding
   Isolation switch Overheads and Profit

 Wood Boiler Plumbing System design
    Labour 
    Overheads and Profit
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of £1,180. By comparison, the NHBC Foundation 
estimate £3,000–£7,000 for retrofit, depending  
on supplier, and £1,000–£4,000 for new build 
(NHBC Foundation, 2008). This range can be 
partially explained by relatively low equipment 
costs, with labour costs varying considerably 
between jobs, by house geometry, length of pipe 
run and walls to break through, ease of roof 
access, scaffolding requirements etc. resulting 
in extremely variable prices for a given size of 
a system. However, given the history of the 
industry, profit margins are also highly variable. 
It is possible that consumers’ poor understanding 

of the expected energy generation of an installed 
system is also a factor in the very low correlation 
between the estimated energy yield and the total 
cost of the system (R2 = 0.16). Looking at the bulk 
of installations with a reported expected output 
of 500–3,000kWh/yr lowers this correlation 
to R2 = 0.04. Comparing total cost to reported 
area of solar panels did not result in a better 
correlation. All of the above suggests a large group 
of ‘standard’ installations, for which there is no 
connection between area or expected output and 
cost, and a smaller number of larger installations 
which inherently cost more.

Figure 6 Total cost of 
solar thermal systems as a 
function of energy output.

Figure 7 Total cost of solar 
photovoltaic systems as 
a function of installed 
capacity.
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PV installations are marked by a large number 
of different types of equipment, made by a 
large number of manufacturers (although a 
few are dominant), and with many different 
installers. Overall there is a very good correlation 
between price and installed capacity (R2 = 0.90), 
as Figure 7 shows – better than any of the other 
technologies – with most installation costs 
close to the trendline. This is because the cost of 
system components is a greater percentage of the 
total cost than in other technologies, and with a 
global market for panels sold by only a handful 
of wholesalers in the country, there is very little 
variation in price between the costs of the capital 
equipment. There is likely to be some variability 
in installation costs and profit margins between 
both jobs and installers, but this is a small fraction 
of the total cost.

The linear fit can be used to offer rough guides 
to average market prices, with the constant 
giving an indication of the fixed costs and the 
slope the price per unit of energy generation. PV 
should cost, on average, £2,100 + £4,980/kWp, 
or an average of just over £12,000 for a 2kWp 
installation. This is consistent with estimates 
for a domestic retrofit installation of £6,000/
kWp (NHBC Foundation, 2008) and the results of 
the UK Photovoltaic Domestic Field Trial, which 
found average cost of £3,430/kWp for PV modules 

excluding installation, and a total retrofit cost of 
£5,030–£7,430 (Munzinger et al., 2006; Staffell 
et al., forthcoming). Solar thermal would have 
an average total cost of £2,930 + £544/MWh/yr; 
an average sized installation with an estimated 
output of 1,850kWh/yr should therefore cost the 
consumer roughly £4000 (excluding VAT). For 
solar thermal there are widely variable costs, 
indicating potential profiteering, and this is a vital 
consumer issue. A more widespread knowledge of 
the average costs paid for different sized systems 
may prevent this, and lead to better value for 
money for householders installing solar thermal 
systems.

4.2 Wind, heat pumps and wood 
For wind, there are only a limited number of 
models available, and thus a few standard 
electricity outputs, so a different analysis is 
necessary. Although smaller rooftop installations 
are considerably cheaper to install than the larger 
mast-based turbines, rooftop turbines fell out of 
favour in the later part of the LCBP, as detailed 
earlier, with the last grant for the Windsave 
WS1000 awarded in November 2007 (data 
continue to May 2008). A comparison of total cost 
by capacity suggests a very high correlation of 
cost to installation size – see Figure 8. However, 

Figure 8 Total cost of 
micro-wind as a function 
of installed capacity.
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1  This limited analysis creates one regional bias in the results: it neglects Northern Ireland where 15 micro-wind turbines were installed, 
14 of which were large 18.5–20kWp turbines. These installations account for the majority of such large installations in the UK, and may 
warrant separate analysis.

the figure makes it clear that the large majority 
of installations fall into a specific turbine size, and 
that the prices for each of these varies greatly. 
It is impossible to see all of the micro-wind 
installations in the figure, as the circles fall one on 
top of the other when the prices are similar for a 
given turbine size – this is especially true for the 
many 1kWp micro-wind turbines. 

More than 75% of LCBP micro-wind 
installations were one of three products: the 1kWp 
Windsave WS1000; the 5kWp Iskra AT5-1; and the 
6kWp Proven Engineering Products WT6000. The 
remaining analysis looks at these three products1. 
The average total cost of LCBP installed Windsave 
WS1000 1kWp was £1,374 (stdev £95), for Iskra 
AT5-1 it was £18,426 (stdev £1,382), or £3,649/
kWp, and for the Proven WT6000 it was £19,170 
(stdev £2,640), of 3195£/kWp. The small rooftop 
system cost less than half per kWp than the larger 
models, partly because of the cheaper installation 
with no mast required, but also because the larger 
volume of Windsave production reduced prices. 
These prices roughly match the NHBC estimates 
of £1,700 for a 1kW installed rooftop turbine 
and £3,000/kWp for 1–6kWp free standing wind 

turbines (NHBC Foundation, 2008).
Ground source heat pumps (GSHPs) show some 

correlation (R2 = 0.47) between size of installation, 
as measured in kW thermal output, and total 
cost, see Figure 9. However, price variation is very 
large, with installation of similar thermal outputs 
differing by a factor of 4 in their total cost. This is 
partially to be expected due to the difficulty and 
disruption involved in installing the heat pump 
collector area. Furthermore, site-specific plumbing 
issues also contribute, as they do with solar 
thermal. The linear fit translates to an average 
total cost of approximately £4,400 + £460/kW. 
This suggests fixed costs are much higher than 
those for solar installations, estimated at over 
£4,000, due partly to the high costs of laying 
ground pipes. A GSHP with a thermal output of 
10kW would therefore cost on average £9,000. 
By comparison, NHBC (2008) estimate capital 
cost at £6,000 and the Energy Saving Trust (EST, 
2004) estimate capital costs of  £600–£1,000/kW 
for a horizontal pump and £800–£1,250/kW for a 
Vertical pump, adding up to £6000–£12,500 for a 
10kW heat pump. Both of these estimates exclude 
the heat distribution system. 

Figure 9 Total cost of 
ground source heat pumps 
as a function of installed 
capacity.
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Wood-fuelled boiler systems show a very large 
variation in price, with no correlation between 
total cost and the size of the system, as measured 
by expected thermal output (R2 = 0.008). 
However, the variation in total cost of similar 
size boilers is striking, with boilers of a common 
size – 14.5–15kW – varying in total cost from £3,175 
to £16,479, more than a fivefold difference (see 
Figure 10). This suggests other factors determine 
the price of the installation, and could be 
explained partly by technical differences between 
models and differences between installations. 
The average total cost of wood-fuelled boilers 
is about £8,860, with a standard deviation of 
nearly 50% – £4,140. For comparison, NHBC (2008) 
estimate the capital cost of  a 15kW wood pellet 
boiler at £6,000+, for both new build and retrofit; 
BERR (2008) estimate a 20kW pellet boiler cost at 
£5,000 – £14,000 installed, including the cost of 
the flue and commissioning.

4.3 Cost changes over time
One of the key goals of the Low Carbon Buildings 
Programme was to “measure trends in costs of 
microgeneration technologies”. Furthermore, the 
scheme “expected that these costs should reduce 
over the lifetime of the programme against a 
2005 baseline”, which is consistent with theories 

of technological learning. This suggests that 
as manufacturers gain production experience, 
working in competitive markets in which 
lowering prices can give one brand an edge over 
competitors, there should be a reduction in capital 
costs over time, especially in newer technologies 
(e.g., Mackay & Probert, 1998). The relationship 
between cost and production experience is 
sometimes expressed as a learning curve, in which 
the cost is expressed as a function of time or total 
produced capacity to date. Typically, learning 
curves have a steep slope earlier on, with prices 
falling rapidly, and then they slowly level off 
as maturity and market saturation are reached 
(Mackay & Probert, 1998). There is “overwhelming 
empirical support for such a price-experience 
relationship from all fields of industrial activities, 
including the production of equipment that 
transforms or uses energy” (IEA & OECD, 2000,   
p. 11).

The simplest expression of learning curves is 
often as a negative exponential reduction in price 
by capacity installed: C(X) = aX-b, where C is the 
specific capital cost per unit of production, X is the 
cumulative production, a is the specific cost of the 
first unit produced, and b is the learning elasticity. 
The learning rate is a function of b, and expresses 
the drop in cost for a doubling of capacity, (i.e. 

Figure 10 Total cost of 
wood-fuelled boilers as 
a function of installed 
capacity.
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a learning rate of 20% means costs drop 20% 
when capacity is doubled). Empirically estimated 
learning rates allow prediction of future price 
changes.

There are various studies of estimated 
learning rates for microgeneration technologies 
(e.g., Kahouli-Brahmi, 2008; McDonald & 
Schrattenholzer, 2001; Neij, 2008), and these could 
be used to estimate expected price decreases 
over the two years of the LCBP. The capacity in 
question is the global capacity, with UK variation 
in uptake not expected to affect global prices for 
most microgeneration technologies (EST, 2005). 
For example, PV has long-term estimated learning 
curves of 18–20% from the late 1970s onwards 
(EST, 2005; McDonald & Schrattenholzer, 2002). 
Looking at worldwide capacity increase in PV in 
the years up to 2007 (EPIA, 2008), and assuming 
the growth trend continued to 2008, the expected 
price drop over the two years 2006–2008 would 
be 14–16% . In practice this has not occurred 
because a worldwide rise in demand led to silicon 
shortages, raising PV module price in recent years.

When looking at total installation costs, 
it is important to note that the technological 
learning rates described above refer only to the 
cost of the capital equipment. The remaining 
installation costs are also expected to show an 

‘institutional learning curve’. This is UK specific, or 
indeed even company specific. As installers gain 
experience, they will find cheaper supply chains, 
and their installation practice will become more 
streamlined and faster, reducing the installation 
costs accordingly. Therefore when looking at 
total installation costs over time, the expected 
changes are a combination of technological and 
institutional learning curves.

The LCBP data shows that for solar thermal, 
GSHP and micro-wind there was no statistically 
significant trend (R2 < 0.1) in normalised total cost 
over the first two years of LCBP, after correcting 
for inflation by monthly RPI, see Figure 11. Wood 
installation prices showed a great variability; 
while the average total cost shows evidence of 
a 25% price drop, the low correlation (R2 = 0.11) 
makes it hard to reach a firm conclusion. Only PV 
showed clear evidence of change: a 10% drop in 
total cost with reasonable confidence (R2 = 0.40). 
In summary, there were no clear drops in price 
for three technologies, and only one shows clear 
evidence of the price reductions expected from 
theory.

There are various reasons for the lack of price 
drop for microgeneration in the UK over the 
first two years of the LCBP, including technology 
specific problems. One possible explanation is 

Figure 11 Trends in 
monthly average prices 
by technology, corrected 
for RPI.
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the price umbrella, a theory first put forward by 
the Boston Consulting Group (BCG, 1968). This 
describes what happens to the price charged 
for a product versus its cost of production as 
the market matures (see Figure 12). Initially, the 
market leaders set the price lower than cost to 
help establish a market. As costs reduce, however, 
there is no incentive to reduce the price charged, 
as there is little competition. This area, where 
prices remain constant and high, is known as 
the price umbrella and is indicative of a market 
with only a few players. As the market grows the 
situation is unstable with many actors operating 
with high profit margins, and eventually a 

shakeout phase causes prices to fall and margins 
to reduce (IEA & OECD, 2000). Finally there is a 
stable phase, where a competitive market exists, 
and price more accurately reflects costs. It is 
argued that the microgeneration market in the 
UK has too few players to be truly competitive 
and is operating within the price umbrella. This 
would also suggest that more market entrants 
and a larger volume of installations are required 
before costs will reduce post-shakeout. This is a 
plausible explanation for the technologies with 
few installations, but questionable for the larger 
solar thermal market (see section 5.1).

Figure 12 Price and cost 
for a new technology, by 
cumulative output (BCG, 
1968; IEA & OECD, 2000).
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Installer base and product comparison

The total cost of a microgeneration system will 
inherently be affected by the choice of product 
or brand, and the installer used. This chapter 
analyses the difference in prices charged between 
installers and by products used. Installers are not 
named, as this might unfairly present some in a 
negative light on the basis of one small part of 
their business, but some of the more common 
product brands are listed. It is worth noting that 
many microgeneration installations happen 
outside the LCBP funding programme, as well as 
(non-domestic) installations funded by the other 
streams of the programme, making it harder to 
draw general conclusions from the data. The data 
are analysed by technology.

5.1  Solar thermal
Solar thermal installations in the LCBP were made 
by approximately 200 different installers1, ranging 
from general plumbers to full time solar thermal 
installation companies: 38 installed only one 
system2, whereas the five largest installed 130–160 
systems each. Such a structure does not pose a 
problem to the solar thermal installation industry 
– the livelihoods of general plumbers are not 
dependent on marketing solar thermal systems, 
as they have other work to fall back upon, and the 
larger specialist solar thermal companies will, in 
general, have sufficient work to run a successful 
business. Furthermore, as stated earlier, there 
are probably more solar thermal jobs installed 
outside of the LCBP scheme to avoid the costs of 
accreditation.

Average installation prices vary considerably. 
Even looking only at the larger companies 
(those with 20 or more installations) shows an 
average total cost range of £2,790 to £4,650. 
Figure 13 shows average total cost charged by 
different installers and standard deviation, by 
increasing number of installations made. The 
leftmost column, marked by an arrow, shows 
the average of the 38 companies which made 

only one installation under LCBP. The largest 
companies are not necessarily cheaper, nor are the 
single installers necessarily more expensive. This 
provides further evidence for a lack of institutional 
learning and varying profit margins. There are 
thousands of solar thermal installations per year, 
a few hundred installers, and installations in 
the UK have been available since the 1970s. The 
size of the market and its long-standing nature 
suggest this is not a case of a price umbrella, and 
the dynamics of the solar thermal market warrant 
further investigation. 

It is worthwhile comparing the difference 
between installers with the difference between 
manufacturing brands. 50 different manufacturers 
are listed3, 5 of which were used in only one 
system, whereas the three most popular brands 
– Genersys Plc, Schott (Rayotec) and Thermomax 
– were used in 300–500 systems each. Despite 
inherent cost differences between evacuated tube 
and flat plate technology, the variation in price is 
slightly smaller than for installers. Installations 
using the larger manufacturers (used in more 
than 10 systems) showed a total cost variation 
of £3,010 to £4650, as shown in Figure 14. Brands 
which were installed at an average total cost in 
the middle range of £3,800 to £4,200 accounted 
for 70% of the installations, while only 38% of 
installation were with installers whose average 
price was in this middle range. This suggests 
that total cost has more to do with the choice of 
installer than the choice of brand.

5.2 Photovoltaics
59 different PV installers are listed in the LCBP 
grants, of which 19 installed only 1 or 2 systems 
each, while the three largest installers are 
responsible for a total of 290, more than a third  
of the installations. Unlike solar thermal,  
there is no obvious fall-back trade work, so 
many of these companies will be relying on 
Phase 2 work (should they be subcontracted 

1  26 of the chosen 2,841 listed no installer. These were ignored in installer analysis.
2  These companies might have installed more solar thermal systems outside the LCBP programme.
3  55 of the chosen 2,841 listed no manufacturer. These were ignored in manufacturer analysis.
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Figure 13 Average total 
cost of solar thermal 
system by installer, 
ordered by number of 
installations.

Figure 14 Average total 
cost of solar thermal 
system by brand, ordered 
by number of installations.

to a Framework Supplier) or the installation of 
other microgeneration equipment. 29 of the 59 
companies offering PV also installed solar thermal 
systems, suggesting a niche of solar companies 
capable of offering both technologies.

The average cost of a system installed varies 
less for PV than for solar thermal. Average cost 
among installers of 3 or more systems (the largest 
installed 113 systems) was from £5,350/kWp to 
£7,730/kWp. Again, the larger installers are not 
necessarily cheaper, see Figure 15, suggesting a 
lack of competitive markets and possibly a price 
umbrella. The 10% drop in inflation-normalised 

prices over the two years might indicate some 
institutional learning in the market, but it could 
have more to do with the supply prices of the 
technology.

Breaking down PV sales by manufacturer of 
the main equipment gives a different picture, 
see Table 3: 21 brands were installed under the 
LCBP, but Sanyo products are used in over 45% 
of PV systems, and the ‘big three’, Sanyo, Sharp 
and Kyocera together account for over 70% of 
installations. The ‘big three’ have similar average 
prices, around £6,000/kWp. The expensive 
outliers are niche building-integrated products, 
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Figure 15 Average cost/
kWp of PV system by 
installer, ordered by 
number of installations.

Table 3 PV installations 
by main equipment 
manufacturer.

	 	 	 	 	 stdev	of
	Main	equipment		 	 number	of	 average	 average
	manufacturer	 product	type	 installations	 cost/kWp	 cost

 Atlantis Crystalline silicon rooftiles 1 £8,204 —

 Imerys Rooftiles Crystalline silicon rooftiles 1 £9,520 —

 Romag Crystalline silicon glass 
  laminates 1 £11,872 —

 SES Crystalline silicon glass 
  laminates 1 £9,008 —

 Uni-Solar Amorphous silicon 1 £3,929 —

 Mitsubishi Crystalline silicon modules 3 £5,418 £244

 Naps Systems Oy Crystalline silicon modules 3 £6,947 £1,356

 Solara AG Crystalline silicon modules 4 £5,767 £667

 Isofoton Crystalline silicon modules 5 £5,449 £2,625

 Redland Roofing/
 BP Solar Crystalline silicon rooftiles 7 £8,304 £934

 GB-SOL Crystalline silicon modules 8 £6,314 £967

 Solar Century Crystalline silicon rooftiles 9 £7,458 £1,129

 SolarWorld Crystalline silicon modules 19 £6,389 £752

 Suntech Crystalline silicon modules 21 £5,271 £625

 BP Solar Crystalline silicon modules 29 £6,464 £704

 Schuco International Crystalline silicon modules 29 £6,304 £780

 Sunpower Crystalline silicon modules 29 £5,595 £597

 Schott Solar Crystalline silicon modules 41 £6,843 £951

 Kyocera Crystalline silicon modules 97 £6,001 £1,234

 Sharp Crystalline silicon modules 99 £5,865 £875

 Sanyo Crystalline silicon modules 355 £5,938 £713
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such as solar roof-tiles and solar glazing materials, 
as opposed to the more generic retrofitted 
modules. Product choice for PV in the UK is 
dominated by the wholesale market. There are 
only a handful of wholesalers in the UK, and 
the market reflects what the wholesalers are 
promoting. Thus whilst the Sanyo HIT modules are 
more expensive per kWp wholesale, they are the 
most popular product in the UK as they are being 
promoted by their wholesaler.

5.3 Wind
The three main micro-wind installations were 
analysed for differences by installer. 231 out of 273 
of the 1kWp rooftop WS1000 were installed by the 
same company (most of the rest list no installer 
name). While there is a fair range of prices, 
ranging from £1,000 to £1,500 (with one single 
purchase at nearly £1900), most were priced near 
the average price of £1,373, with approximately 
5% purchased at under £1,200. In fact, prices were 
fairly standard for the most part, with more than 
half of the installations costing between £1,420 
and £1,430. This is largely the result of a sale 
through the B&Q store network, which sold the 
WS1000 at a standard price of £1,498 (=£1,426.67 
without VAT) including system installation, which 
was subcontracted.

Similarly, for the 5kWp Iskra AT5-1, 63 out of 
the 68 installations were by the same company, 
with the other five installed by five different 
companies. The dominant company’s installations 
cost from £16,180 to £23,500.

By contrast, the 6kWp Proven WT6000 was not 
dominated by a single installer. Figure 16 shows 
the trend for 17 installers (of two or more systems) 
for which vary in average total cost from £17,460 
to £22,880. 

5.4 Ground source heat pumps
Of the 39 companies that installed GSHPs in 

the first two years of the LCBP, one third installed 
only one system, and another third installed 
2–4 systems. There is very large variation in 
average price (£/kW thermal output) among the 
26 companies that installed two or more GSHP 
systems, with the most expensive costing on 
average more than double the cheapest – more 
than £1,200/kW versus less than £600/kW – see 
Figure 17. Once again, price is not necessarily 
lower for the more established installers, with 
the largest installer charging just over half the 
price of the second largest. However, the type of 
installation, most notably vertical or horizontal 
coil, and other site considerations could explain 
part of the difference. These costs are consistent 

Figure 16 Average total 
cost of Proven Engineering 
WT6000 micro-wind 
turbine by installer, 
ordered by number of 
installations.
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with estimates of £600–1000/kW for horizontal 
installations and £800–1250/kW for vertical ones 
(EST, 2004).

The different installation companies have 
different average size of installation which affects 
their average total cost, but those with similar 
average size of installation do not always have 
similar average costs. For example, among the 
companies with average installation size 10–11kW 
average price varies from £6,000–£12,000. Again, 
horizontal or vertical coil could explain part of the 
difference, but there could also be a difference in 

profit margins. Figure 18 shows the cost in £/kW 
by heating capacity for the two largest installers, 
and for the most common installed product, the 
NIBE Fighter 1120, available with an output range 
of 5–17kW. The curves show the trend of reduced 
cost per kW with increasing thermal output. 
Different installations of the same product or 
installed by the same company can vary greatly 
in cost, with some installations more than double 
the price of seemingly similar installations. 
Where one installer is consistently cheaper than 
another, this could be the difference between 

Figure 17 Average total 
cost of ground source heat 
pump by installer.

Figure 18 Total cost of 
GSHPs for the largest (A) 
and second largest (B) 
installers, and for one 
common product, the NIBE 
Fighter 1120.
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Figure 19 Average total 
costs of wood-fuelled 
boiler systems by installer.

Figure 20 Average total 
costs wood-fuelled boiler 
systems by model, with 
number of systems 
installed.

the installations they carry out, or different fixed 
costs, but it could also show different profit 
margins. 

5.5 Wood-fuelled boiler systems
For wood-fuelled boiler systems, 40 different 
installers are listed, of which 14 made only one 
installation under the LCBP. The variation in 
average cost per installation is very high, as shown 
in Figure 19, with the most expensive charging 
an average 3.7 times as much as the cheapest. As 
with GSHP, the larger installers are not necessarily 

cheaper, with most popular installer (22 systems) 
charging an average total cost of £6,509, while the 
second most popular (21 installations) averaged 
£10,892 – 67% more expensive.

Prices also vary considerably by manufacturer 
and model of the main equipment. Looking at the 
more popular ones (5 or more installations), there 
are 9 different models and 10 different brands, 
representing 65% and 84% of installations, 
respectively. The average cost of the most 
expensive is more than twice that of the cheapest, 
both for models and brands, see Figure 20 and 
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Figure 21. This contrasts sharply with the lack of 
correlation between total cost and the expected 
thermal output (Figure 10). The wood-fuelled 
boiler market is the smallest of the technologies 
analysed, and the variation could represent an 
immature market.

5.6 A microgeneration industry?
Whilst it is convenient for government to combine 
all the microgeneration technologies into one 
grant scheme, in many ways they are all very 
different. The technologies are all at different 
stages of technological development, from the 
mature solar thermal, to the less market-ready 
micro-wind. They all serve different functions – an 
electricity generator is technically very different 
from a device providing heat. Consequently, 
the skills required to install the various 
microgeneration technologies are also different. 
The energy and emission saving potential also 
varies greatly among the different technologies.

The analysis above has conveniently been 
broken down by technology, to provide an 
overview of the status of each one. This section 
examines the cross-correlation between them – to 
what extent is a microgeneration industry being 
developed as opposed to a series of technology 
specific niches? In particular, is the Low Carbon 

Buildings Programme developing an industry 
capable of delivering the “holistic approach to 
reducing carbon emissions from buildings” it set 
out to?

There are at least 370 companies who have 
installed microgeneration under the LCBP, of 
which the largest share is solar thermal (218). 
The other technologies have smaller installation 
bases with 60 companies installing solar PV, 51 
installing micro-wind, 49 installing GSHP and 49 
for wood-fuelled systems. There are therefore 
some companies that are installing more than 
one technology – although 313 companies are 
technology specialists, 47 companies install two 
products, 9 install three and one installs all 5. A 
breakdown of the extent of cross-correlation is 
shown in Table 4.

The most specialised niche is that for solar 
thermal, closely followed by ground source 
heat pumps. Of the companies that install 
solar thermal 78% only install this technology. 
Companies selling the other technologies are 
slightly less likely to rely on one technology only, 
76% of GSHP installers are technology specialists, 
dropping to 69% for micro-wind, 67% for wood-
fuelled boilers and 52% for PV. This follows a 
rough trend of market maturity, with companies 
installing the less mature technologies less 

Figure 21 Average total 
costs of wood-fuelled 
boiler systems by brand, 
with number of systems 
installed.
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Table 4 Installation 
companies installing more 
than one technology.

likely to concentrate on that technology only, 
instead offering a diversity of products to remove 
technological risk.

The newer technologies also seem to be 
piggy-backing on the more established solar 
thermal industry, although this could represent 
solar thermal installers diversifying into new 
technologies. Whilst the number of companies 
offering solar thermal also offering another 
technology is small (less than 10% for any given 
technology), the reverse is not true: a quarter to 
a third of the companies offering GSHP, solar PV, 
micro-wind or wood-fuelled systems will also be 
offering solar thermal.

There are interesting skills-based synergies 
between some of the microgeneration 
technologies that are reflected in Table 4. Solar 
PV and solar thermal naturally share a common 
renewable resource, and the roof mounting 
products and skills for the two technologies 
is the same. GSHP and wood-fuelled systems 
share plumbing skills and requirements with the 
solar thermal industry. Solar PV and micro-wind 
share the fact that they are renewable electricity 
generators, including inverter operation, and 
rooftop working skills, and there is a substantial 
niche of companies offering both products. This 
might also reflect public perceptions of wind and 
sun energy as the ‘classic’ renewables, in contrast 

to wood-fuelled systems, and less familiarity 
with ground source heat pumps. However, some 
products seems to share little synergy (i.e. micro-
wind and GSHP) serving as a reminder that all 
microgeneration technologies are different.

5.7 Summary
The overall picture of microgeneration installation 
base is one of a few hundred companies, most 
of which have only a handful of installation 
jobs a year. While there are installations that 
fall outside the LCBP, for many this is still not 
enough for full time employment. In other words, 
microgeneration is probably a sideline to main 
work, which could for example be plumbing, 
especially for solar hot water and heat pump 
installers, or various refurbishment jobs, etc. 
The low volume of the microgeneration jobs 
is associated with high profit margins, which 
cannot be expected to come down until there 
is a larger volume of this work. Similarly, larger 
more profitable companies have no reason to 
bring their prices down until they run the risk 
of being undercut – this is consistent with the 
‘price umbrella’ discussed earlier. If this is indeed 
the case, then the LCBP is not a large enough 
programme to reach the ‘shakeout’ phase where 
prices drop. 

	 	 ...	only		

...	also	install
	 		 install
	Of	the	companies	 that	tech-	
	 that	install	…	 nology	 GSHP	 PV	 STHW	 Wind	 Wood

 Ground Source Heat Pump 76% n/a 4% 25% 2% 4%

 Solar Photovoltaic 52% 3% n/a 32% 25% 5%

 Solar Thermal Hot Water 78% 6% 9% n/a 6% 7%

 Wind Turbine 69% 2% 29% 24% n/a 4%

 Wood-fuelled Boiler System 67% 3% 6% 33% 4% n/a
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Regional variations

Many of the microgeneration devices utilise flows 
of renewable energy in the environment, and all 
have specific installation requirements. Some 
locations are therefore better suited to some 
technologies than others in terms of the available 
renewable resource, or installation requirements. 
Micro-wind is better suited to open rural or 
suburban locations, and operates poorly at most 
sites within an urban context. Ground source heat 
pumps are disruptive to retrofit, and are not well 
suited to dense urban locations where collector 
area and access for bore-hole machinery are 
limited. Wood-fuelled boilers are best sited close 
to a supply of biomass, although delivery and 
storage of fuel are also limiting factors. The two 
solar technologies can be installed in any location 
with a south-east to south-west facing unshaded 
roof space, and in the absence of other choices, 
are well suited to the urban environment. This 
section analyses the LCBP data disaggregated by 
region, to see if these expected differences are 
indeed observed.

6.1 Number of installations
An overall comparison of quantities of 
microgeneration in the 12 regions of the UK shows 
clear differences, see Figure 221. The South West 
and the South East dominate: the South West has 
the largest number of installations of wood, GSHP 
and wind installations, and is second in number 
of solar installations. The South East leads in the 
solar installations (PV and solar thermal), and has 
the most installations overall, as these are the 
most numerous. Adjusting the installations by 
regional population2 changes the picture slightly, 
see Figure 23: The South West has the highest 
overall uptake of microgeneration, 50% higher 
than South East and Wales, and also the highest 
solar thermal uptake. The South West and South 
East lead on PV; and the South West and Wales 
lead on the non-solar technologies – wind, GSHP 
and wood installations.

There were large variations between regions, 
for example 880 solar thermal installations in 
the South East, but only 3 in Scotland. Scotland 
has many domestic large wind installations, 
as suitable for its weather and low population 
density, but relatively few of all other 
technologies. Overall, Scotland has the lowest 
uptake through the LCBP, and showed the largest 
drop in installations per month from the first 
year to the second (down 72% compared with 
the UK total 33% drop). However, This might 
indicate more installations under Scotland-
specific schemes, such as the Scottish Community 
and Householder Renewables Initiative (now 
rebranded Energy Saving Scotland). Northern 
Ireland has a fair number of GSHP and wood, and 
several large micro-wind installations, but few 
solar installations. London is lagging in almost 
all technologies except solar thermal, although 
this urban region might have limited capacity for 
other technologies.

While weather and population size and density 
play an important role, they do not explain all 
the differences, for example, the high level of 
installations in Wales, and especially the relatively 
high number of solar installations in what is not 
known as the UK’s sunniest region. There is no 
doubt cultural and economical differences play 
a part, as do the local and regional suppliers and 
installers, and regional grant schemes. These 
differences are not further researched in this 
report.

6.2 Regional price variations
Finally, regional differences in prices for each of 
the technologies are analysed. This is limited to a 
statistical analysis; exploration of regional grants 
and dynamics of the different markets are beyond 
the scope of this report. 

Solar thermal installations show regional 
variations in price as well as in number, see 
Figure 24. Northern Ireland and Scotland each 

1  The data for Figure 22 and Figure 23 include all approved applications, as in Figure 2.
2 Population data are estimates for mid-2006 (Office for National Statistics, 2008).
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Figure 22 Number 
of microgeneration 
installations by region and 
technology.

Figure 23 Number 
of microgeneration 
installations per 1 million 
people by region and 
technology.

Figure 24 Average total 
cost and cost by output of 
solar thermal installations 
by region.
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had only a handful of installations3, while other 
regions had dozens or hundreds. Excluding NI 
and Scotland, the North West was cheapest in 
total cost at £3,467 and the North East the most 
expensive at £4,272 (23% dearer), while Wales 
was cheapest for energy output at £2.07/kWh, 
with London the most expensive at £2.81/kWh 
(36% dearer). However, the standard deviations 
(error bars in Figure 24) are even larger than the 
differences between regions, supporting the 
earlier conclusion that factors such as installers, 
brands and site specific costs play a large role in 
determining prices. 

The cost of PV did not vary hugely between 
regions, ranging from £5,713 in the South West 
to £6,425 in the East Midlands, just 12% more 
expensive, and the standard deviations are also 
smaller, see Figure 25. This reflects the overall 
trends in costs in the PV market, where the kWp 
of the installed system is the major factor of 
cost. The average size of installation varied more, 
with the North East and Northern Ireland having 
both the fewest installations and the smallest, 
averaging 1.79kWp and 1.95kWp, respectively. 
The largest average installation was in the West 
Midlands, 2.81kWp, although the reasons for this 
variation are unclear.

The choice between the two common wind 
turbines with masts, the 6kWp WT6000 and the 
5kWp Iskra AT5-1, could depend on region, as the 
prices vary differently throughout the UK, see 
Figure 26. The WT6000 is cheapest in the South 
West and the East of England, with an average 
total cost of just over £18,500, and most expensive 
by a large margin in the South East, at £22,400, 
21% more expensive. The South East and the East 
Midlands are not only the most expensive, but 
have the largest variation in price. By contrast, the 
Iskra AT5-1 5kWp is cheapest in the East Midlands 
and the East of England, at £17,400, and the most 
expensive in the North East and Scotland, costing 
over £20,000, up to 17% more expensive. The 
variation in price is noticeably smaller than for 
the WT6000 in almost every region. In Northern 
Ireland, 14 large wind turbines of 18.5–20kWp 
were installed under the LCBP, but neither of the 
smaller turbines had any successful applications. 
In London one Iskra  AT5-1 was installed, and no 
WT6000.

The rooftop 1kWp Windsaver WS1000 shows 
hardly any variation in price by region. Regional 
average total cost varies from £1,340 to £1,430, 
less than 10% difference, see Figure 27. This is 
not surprising given the overall small variation in 

Figure 25 Average cost/
kWp of PV installations by 
region.

3  The data for price variations only uses installations with full data.
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price, due largely to sales in B&Q at a standard 
price (see 5.3).

The fact that overall wind prices show little 
variation might have to do with the small number 
of specific products that make up the bulk of 
the market, and that installers are likely to be 
purchasing directly from the manufacturer, 
resulting in similar capital costs for the 
installation.

Figure 26 Average total 
costs of two common 
5–6kWp micro-wind 
turbine installations by 
region.

Figure 27 Average total 
costs of rooftop WS1000 
micro-wind turbine 
installations by region. 

Average total costs for GSHP (ignoring 
London and Scotland, each of which had only 
one installation), ranged from £694 in Northern 
Ireland to £1,029 in the North East, nearly 50% 
more, see Figure 28. Installations in Northern 
Ireland were smaller on average than in the East 
Midlands, the second cheapest region, despite 
the cost/kW generally decreasing with size. The 
lower total costs in Northern Ireland might point 
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Figure 28 Average cost 
per kW thermal output of 
ground source heat pump 
installations by region. 

to it being a separate market from the rest of 
the UK. However, as this is based on only 11 GSHP 
installations in Northern Ireland with complete 
data, it is hard to draw clear conclusions. 

Finally, the relatively few wood-fuelled system 
installations show a great variation in price, 
see Figure 29. The nine installations in the East 
Midlands were the cheapest with an average 

Figure 29 Average total 
cost of wood-fuelled boiler 
system installations by UK 
region.

total cost of £6,190, while the eight installations 
in the East of England were the most expensive, 
costing 88.5% more on average, at £11,666. The 
two regions with the most installations, the 
South West (66) and Wales (39), were among the 
more expensive. These variations support the 
notion that wood-fuelled boilers are an immature 
market.
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Discussion and conclusions

This report examines the microgeneration market 
in the UK by analysing data from the first two 
years of the Low Carbon Buildings Programme. 
Analysis includes changes in uptake and price over 
time, and differences based on technology, region, 
installer and manufacturer. Not all installations of 
microgeneration were through the LCBP, making 
this an incomplete picture. Also, the analysis is 
limited to installations for which there is complete 
data, including actual price paid and output energy 
estimates. This excludes some of the data, but 
should not distort the statistics. 

The price for the consumer includes the 
technology itself as well as balance of systems, 
installation including manpower, and profits of 
the company. To stress this, the price paid for 
installations (excluding VAT) is referred to as ‘total 
cost’. These costs must be unpacked if a detailed 
analysis of potential price reduction is to be done. 
It is also worth noting that the technical data is 
that input by the customers when applying for a 
grant, and is not always full and accurate, although 
the requirement for invoices should eliminate 
errors in total costs.

7.1 Summary
The analysis found a variety of trends in the LCBP. 
The number of installations dropped from the first 
year to the second, as did installed capacity. There 
was an especially large drop in installed capacity 
of photovoltaics (PV) and wind, due partly to a cut 
in grants for these two technologies, although the 
lack of confidence in small rooftop wind turbines 
also played a part. The drop was less pronounced 
for solar thermal installations, which did not have 
a change in grants. Only the small market in wood-
fuelled boilers increased from the first year to the 
second. The drop in installations of technologies 
which did not see a change in grants could indicate 
the industry’s lack of confidence in the domestic 
market due to inconsistent government policies, 
with a preference for the more profitable public 
and commercial installations.

The expected price reductions over time (when 
corrected for inflation) did not materialise for 

solar thermal, ground source heat pumps (GSHP) 
or wind installations. Wood-fuelled boilers show 
an overall reduction in price, but the small market 
and high price variability reduce certainty. Only 
PV installations showed a clear price reduction, 
roughly matching technological learning rate 
estimates.

There is a marked difference between the two 
solar technologies, solar thermal hot water and 
PV. Solar thermal, which is the most mature and 
has the largest market of the technologies, has a 
large variety of prices for similar size installations, 
with poorly reported energy capacity and savings, 
suggesting many consumers are not getting a 
good deal and providing some evidence of the 
notion of ‘cowboy installers’ in the solar thermal 
market. By contrast, the young PV market shows 
the best price correlation to capacity of any of the 
technologies. However, PV is still less efficient than 
solar thermal in the pure comparison of converting 
rooftop space to energy and emissions savings, 
even when considering that solar thermal offsets 
gas, a cleaner fuel than (grid) electricity. 

For micro-wind, the larger mast-based turbines 
are much more expensive per capacity than the 
smaller rooftop ones, due to the more difficult 
installations. However, the larger turbines have 
proven more effective generators than rooftop 
installations when suitably located. The smaller 
grants for wind power are insufficient for these 
larger installations; it is worth considering 
reinstating the larger grants so that households 
with space for mast-turbines (primarily suburban 
and rural) can benefit from these installations.

For most of the technologies, there were large 
price variations between installers  providing the 
same service, with no indication of larger-volume 
installers being cheaper. The main exception 
was the rooftop WS1000 wind turbine, which 
benefited from standard price sales at B&Q. Price 
variation by brand was smaller, suggesting price 
is determined more by the choice of installer 
than the choice of manufacturer. Site-specific 
costs vary for most technologies – such as ease of 
roof access or length of plumbing pipes needed 
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– and it could be that some companies take on 
any work they can, while others only take on the 
‘easiest’ jobs. However, there are probably also 
differences in profit margins and standard of 
work. For the smaller, newer technologies, the 
lack of price difference between small and large 
installers implies a lack of institutional learning 
and possibly a ‘price umbrella’ due a lack of 
competitive markets. Further investigation into the 
nature of fixed costs is needed both to ensure best 
practice in installation and to maximise consumer 
protection. This is especially the case for the solar 
thermal market, which is too large and mature to 
be in the price umbrella stage.   

There are significant regional variations 
throughout the UK in both uptake and cost of the 
different microgeneration technologies. These 
cannot be explained by geographic, demographic 
and income variations alone; regional policies and 
possibly cultural differences must play a part. The 
South West of England has the overall highest 
uptake (relative to population size), with Wales 
and the South East coming in second. London has 
relatively low uptake for GSHP, wind and wood 
installations, which might be related to space 
limitations in the urban environment. Scotland 
has the lowest overall uptake, with medium 
uptake of micro-wind, in contrast to its large wind 
farms, and low for all other technologies; however, 
the devolved government could indicate more 
installations under other schemes in Scotland. 
The prices of solar thermal, GSHP and wood 
installations vary greatly between regions, with PV 
and wind less variable. Wind turbine prices might 
be more regular due to few, standard products. 
However, small numbers of sales in some regions 
could confuse the picture, e.g., GSHPs seem to be 
cheap in Northern Ireland, but there were only 11 
installations with full data.

It is important to remember that 
microgeneration is a basket of different 
technologies, lumped together as energy 
and emission saving installations. It is worth 
considering whether microgeneration can be 
considered one industry. On the one hand, there 
is evidence that all of the newer technologies 
with smaller markets are ‘piggybacking’ on the 
solar thermal industry, with a quarter to a third of 

installers of every other technology also installing 
solar thermal. There is a similar cross over between 
PV and wind installers. On the other hand, most 
installers install only one technology, and different 
technologies might have little in common in terms 
of skills required. The market is also different for 
different technologies. This analysis suggests that 
PV is the ‘healthiest’ market, with good correlation 
between price and capacity, prices slowly dropping, 
and little regional variation in prices. By contrast, 
solar thermal is the least ‘healthy’, with large 
variation in prices between installers and in 
different regions, and no sign of prices dropping.

7.2  Discussion: has the LCBP achieved 
its goals?

This study allows an analysis as to the extent 
to which the LCBP aims (listed in 1.4) are being 
achieved.

The first aim of the LCBP was to support 
a holistic approach to carbon reductions by 
combining energy efficiency measures and 
microgeneration installations in the same 
development. The requirement for insulation 
measures before receiving a microgeneration 
grant does help put energy saving measures in 
order of direct reductions. However, inasmuch as 
can be learned from this study, there is no sign of 
installers considering the house as a whole system 
and installing the most appropriate technology 
(or technologies) for that property. There is no 
incentive to do so, and few installers offer more 
than one technology. Indeed, lack of holistic 
specialist advice forces householders to research, 
evaluate and choose between the different 
technologies, which have different attributes, costs 
and carbon saving potential. Such trade-offs are 
not trivial calculations to make and householders 
are generally unqualified to make such a decision. 
A further lack of holistic approach arises from the 
capping of the grants at £2500 per household 
which could preclude householders from installing 
more than one technology – forcing a choice 
between the provision of either low carbon heat 
or electricity, for example. These issues are partly 
a reflection of the lack of joined up government 
agenda, which the creation of DECC might help 
resolve. 
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The second aim of the LCBP was widespread 
demonstration of emerging microgeneration, 
especially building-integrated technologies. 
Over the first two years of the LCBP, thousands 
of installations were made; however, there was 
not a great increase in the scale of the domestic 
market for most technologies; in fact, the second 
year saw fewer sales than the first for some of 
them. The inconsistency in funding and the lower 
grants in the second year harmed the domestic 
microgeneration market, and probably slowed 
the spread of these new technologies, although 
many installers may have focussed on larger scale 
Phase 2 jobs instead. The newest technologies, 
such as fuel cell CHPs, are not yet eligible for LCBP 
funding. It is therefore hard to say whether the 
new domestic installations constitute ‘widespread 
demonstration’.

The third aim of the LCBP was to measure 
trends in costs, with the expectation that costs 
would reduce over the lifetime of the programme. 
This initial measurement of cost trends shows 
a mixed picture: correcting for inflation, three 
technologies show no signs of cost reduction 
over time in the domestic installation market, 
wood shows a probable reduction in cost, but the 
market is small and prices variable, and only PV 
shows a definite price reduction over two years. 
It is postulated that some of the microgeneration 
technologies in the UK are still in the ‘price 
umbrella’ phase, without a sufficiently large and 
competitive market to ‘shakeout’ high margins 
associated with a small market. If this is the case, 
the LCBP programme is not large enough to cause 
this change in the market.

As discussed earlier, it is worth differentiating 
the cost of the technology, which is expected 
to come down over time through effects of 
learning curves, from installation costs, which 
include manpower, scaffolding, connections, etc. 
The installation costs could come down with 
economies of scale and learning, although this is 
a separate process, and some of these are fixed 
costs. The institutional learning for reducing 
costs is arguably limited to the UK, unlike the 
technological costs. For example, the LCBP saw 
approximately 3,500 solar thermal installations 
out of a total UK installed base of at least 80,000. 

This 4% increase in experience is insufficient 
for significant price drops from skill learning 
and economies of scale. If this is the main cause 
of prices not dropping, it would indicate that 
the LCBP was too small to affect market prices. 
However, it could be argued that installation costs 
should fall faster: producers may have produced 
millions of solar panels worldwide, but many 
installers in the UK have only installed a handful 
of systems, so doubling their experience – and 
thereby lowering the prices – would take fewer 
installations. The fragmented market, dividing the 
experience between many small installers, makes 
things more complicated.

Finally, the last aim of the LCBP was to raise 
awareness, including developing skills and 
communicating the potential of microgeneration 
to change attitudes and behaviour of customers. 
However, in the lack of a consistent, growing 
market, it’s hard to see a development of skills 
for installers and other professionals. While this 
study shows no data on behaviour change, it 
is not clear how the installations are meant to 
change attitudes, with no clear onus on installers 
for information provision, let alone whole-system 
thinking. In a way, the LCBP was too successful – 
its money ran out without significant investment 
in marketing. The fundamental problem was a 
fixed grant pot, which was too small to subsidise 
the growing level of installations. The only 
options were increasing the overall size of the 
pot or reducing maximum individual grants. The 
latter was chosen, and unfortunately, this had 
the opposite of the desired effect, reducing the 
number and size of installations.

7.3 Policy conclusions
The nature of the microgeneration market has 
been at least partly dictated by the form of the 
grants schemes over the past few years. The 
inconsistency and lack of clarity in policy and 
grants rendered the market unable to plan for the 
medium or long term, as the future beyond the 
end of the LCBP grant scheme remained unclear. 
Meanwhile, the size of the market was inherently 
constrained by the size of the grant pot, so that it 
is unsurprising that there has been limited growth. 
There is a need for consistent grants and policies, 
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which allow longer term planning for the industry 
– and clarity for consumers. 

One promising option for change is the feed-in 
tariff (FIT), which is already in the pipeline for 
grid-connected photovoltaics. A blueprint for more 
comprehensive tariffs, including both heat and 
electricity, has been proposed by the REA (2009). 
If set at the right level, FITs can create demand, 
and suppliers can grow to meet this demand 
at an organic rate, with a longer-term future 
guaranteed. This risk reduction could support 
a growing microgeneration market (Mitchell, 
Bauknecht & Connor, 2006). FITs can be at least 
partly paid for as a levy on all energy users’ bills, 
reducing the need for government grants, and 
further incentivising consumers. 

The microgeneration market is made up largely 
of small companies, which tend to specialise in 
one technology only – indeed, sometimes only 
one brand. There are at least 300 companies 
which install microgeneration. Few installations 
per company necessitate high profit margins, 
especially if microgeneration installation is a 
significant part of the company’s work. There 
are some larger companies as well, but it seems 
there is not a competitive enough market for 
undercutting prices, resulting in price umbrellas, 
which the LCBP is not big enough to eliminate. 
This is a far cry from the holistic approach the 
programme was meant to support. 

There are various options for encouraging 
growth in the market other than the LCBP. For 
example, mandatory solar installations in new 
build (where feasible) would substantially increase 
the number of solar systems at relatively low 
cost. Subsidised cross-skills training for existing 
and new installers in different technologies could 
encourage a more holistic industry – this could 
build on the existing ‘piggybacking’ of the smaller 
technologies on the solar thermal industry among 
installers. While these steps do not guarantee the 

shake out of umbrella prices, a larger market with 
a broader skills base is a necessary requirement 
for a competitive market. The inclusion of 
microgeneration in CERTs could also stimulate the 
market, incentivising energy suppliers to support 
microgeneration.

The need for a holistic approach to both 
refurbishment of the existing housing stock and 
new build, including microgeneration installations, 
is well researched in 40% House (Boardman et al., 
2005) among others. The Renewables Innovation 
Review proposed a “technology blind capital 
grants programme combining [building integrated 
technologies] and energy efficiency technologies 
with the aim of building understanding and 
knowledge of these technologies in practice, and 
addressing market failures.” (DTI & Carbon Trust, 
2004). These approaches look at microgeneration 
as part of a wider energy and emission savings 
agenda for the UK housing stock, and could have 
useful input to microgeneration policies.

Consumers also suffer from the lack of holistic 
approach to household energy, with no easy 
method of comparing different technologies. Most 
consumers currently rely on advice from their 
installer for heating systems, without investigating 
further (Banks, 2000; Caird, Roy & Herring, 2008). 
Providing independent holistic advice on home 
energy, from insulation to microgeneration, is 
necessary, including the potential energy and CO2 
emission savings of different technologies. This 
would allow householders to weigh the pros and 
cons of each technology in the context of a real 
purchase decision for their home. Publishing price 
guidelines for different types of installations could 
help combat the high variability of prices, which 
in some cases is due to high profit margins, by 
giving consumers a benchmark for comparison. 
Publishing average market prices for the different 
technologies is a first step, of which this report is 
a start.
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