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Abstract 

The Feed-in Tariff (FIT) for micro-generating renewable energy technologies has 

been a topic of controversy across the British media. This report will look beyond the 

discussions on the cost implications of the scheme for consumer energy bills 

towards benefits for country as a whole as well as beneficiaries within the different 

groups of the British society. Based on a spatial GIS-based analysis, it will be 

demonstrated how Solar PV has spread across different parts of England and Wales 

and which areas benefit more than others. A correlation based analysis of Census 

data will link these spatial results to socio-economic aspects. The paper will show, 

how different parts of the British society stand towards Solar PV and attempt to 

characterize owners of a PV-installations based on Census output data. These 

findings are then put in context with current trends and other research papers in 

order to identify future trends as well as potential implications on British carbon 

reduction policies. 
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Introduction 

The history of Feed-in Tariffs (FIT) for Solar-PV in the UK has been a success story 

in terms of promoting this technology across the country. Whereas in 2008 only 22.5 

MWp capacity of PV were installed across the UK (DECC, 2010), the FIT led to a 

surge in installations peaking at over 1GWp capacity at the end of its second year1 

by eradicating some of the weaknesses preceding micro-generation support 

schemes suffered from. (Watson et al, 2008) The story of Solar-PV has however 

been partially side-lined by a very emotional debate between supporters and 

opponents of the technology and the support scheme leading to its rapid 

deployment. Exemplarily was the debate in the Guardian between George Monbiot 

on the one hand and Jeremy Leggett on the other. Monbiot, as a fierce supporter of 

large scale technologies such as nuclear power, was focussing on the high costs of 

the “solar panel rip-off” for the consumer, claiming that the technology is inefficient 

and not suitable to decarbonize the UK energy generation. (Monbiot, 2010) Legget, 

the founder of solar specialist Solarcentury, countered with the strategic potential of 

the technology in terms of cost reductions, efficiency gains and opportunities for the 

UK economy overall – a potential that can only be exploited with a strong domestic 

market. (Leggett, 2010) 

Despite the challenging carbon reduction targets set in the Climate Change Act of 

2008 (HM Government, 2008) and ambitious goals on renewable energy 

deployments to undermine those targets2, UK policy makers have so far considered 

Solar-PV to have only a minor role in the mix of low carbon technologies that will 

determine the country’s future energy supply. Various reports from the House of 

Lords study on The Economics of Renewable Energy (Lords, 2008) and the 

Government’s UK Renewable Energy Strategy (HM Government, 2009) to DECC’s 

2050 Pathway Analysis (DECC, 2010) have kept the impetus on large scale 

technologies such as nuclear power, offshore wind and Carbon Capture and Storage 

(CCS) technology. Solar-PV was mainly characterized as too expensive and 

uneconomic on UK weather conditions and was consequently only promoted as a 

micro generation technology within the FIT-scheme established in April 2010. The 

                                            
1
 This refers to the cut-off date for data collection in this report, which is set for the 31/03/12. 

2
 The targets for the deployment of renewable energy in the UK based on the Climate Change Act of 

2008 were laid out in “The UK Renewable Energy Strategy”. (HM Government, 2009) 
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main objectives to promote micro generation were to get larger parts of the 

population actively involved into decarbonising the UK’s energy supply and to raise 

awareness for the challenges ahead and the changes required that will affect the 

lives of most people across the country3; changes to the familiar landscape caused 

by wind farms and new electricity grids or rising electricity bills to fund the huge 

investment into new technologies to name but two. 

A few years down the line, the success of this strategy appears to be in peril by a 

growing number of setbacks around its core pillars. The future of nuclear power in 

the UK appears to be more and more uncertain with only two of the UK’s major 

energy suppliers left in the race for new reactors4. Of those two, Centrica is facing 

growing pressure from its shareholders due to the high financial exposure and 

potential financial losses due to foreseeable construction delays. (Gosden, 2012b) 

EdF on the other hand recently strengthened its position with life-time extensions on 

existing reactors and expected windfalls from the introduced carbon floor price. 

(Gosden, 2012a) Where this monopoly position may lead can already be seen in 

recent company statements regarding long-term price levels and guarantees in order 

to ensure financial feasibility of the project.5 Overall, there are signs that the future of 

nuclear power in the UK will be determined by the Government and it remains 

uncertain whether even EdF and Centrica will proceed if no agreement on direct 

subsidies can be reached soon6. (Peston, 2012)  

CCS technology is still unproven in large scale projects and carries a high financial 

risk for the companies involved, mainly due to the enormous investments needed for 

one single power station. There remain questions on the environmental impacts 

especially in the long term but the biggest challenge will be for the Government to 

eradicate the investment uncertainty by significant funding support and a clear legal 

                                            
3
 As laid out in “The UK Renewable Energy Strategy” (HM Government, 2009) 

4
 EON and RWE announced in March 2012 to drop their plans for new nuclear developments at the 

planned sites in Wylfa and Oldbury. (Gosden, 2012a) 
Scottish and Southern Energy (SSE) announced in November 2011 to pull out of the consortium 
around GDF Suez and Iberdrola that aims to develop new reactors at the Sellafield site. (BBC , 2011) 
5
 Guaranteed prices up to 140 GBP/MWh have been brought up by EdF recently in order to ensure 

viability of the project. (Gosden, 2012a) It should be kept in mind that this is the wholesale price and 
not the retail price that would finally affect energy bills and is likely to be even higher. 
6
 There are signs that changes of the original position set out in the coalition agreement are being 

reconsidered meaning another U-turn in the policy of the Coalition Government. (Harvey, 2012a) 
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frame work.7 The first support scheme, initiated under the last Labour Government, 

collapsed in 20118 and the new competition initiated by the current Government will 

have to prove its viability with an economy still in recession and significantly reduced 

European funding to support the project9. Overall, industry officials are clear that the 

UK Government needs to show more financial commitment if CCS is to become a 

key technology within the country’s future energy mix10. However even if the 

suggested demonstration projects go ahead and commercial as well as technical 

feasibility of the technology can be proven for large power stations, DECC does not 

expect a large scale deployment before the 2020s. (DECC, 2012b) 

Based on the installation figures and cost reductions for Solar-PV over the last two 

years, the Government has started to reconsider some earlier positions on the 

technology11 and raise its ambitions for the decade to come. For Example, Energy 

Secretary Greg Barker announced that the Government now expects over 4m 

homes with PV by 2020 amounting to a capacity of more than 22GW (Harvey, 

2012b), which compares to an upgrade into trajectory four within the Pathways 2050 

scenario from the originally expected trajectory one. (DECC, 2010) Besides strong 

cost reductions and the generous FIT-structure at the time, Ernst & Young identifies 

the main reasons for the rapid deployment with the proven and reliable nature of the 

technology that offers a low-risk investment with comparatively low capital exposure 

and is therefore very attractive for new entries into the energy generation market. 

(Ernst & Young, 2011)  

Considering the Government’s original ambition behind the micro generation 

scheme, to promote renewable technologies across a wide range of the UK 

population, it appears sensible to look a bit more closely at the more than 240,000 

PV-installations spread across the country. Who are these people and what drivers 

may have influenced their decision towards PV? Apart from DECC’s own research 

paper (DECC, 2012a) and Bahaj et al’s paper on the benefits of Solar-PV in social 

                                            
7
 These findings are summarized from DECCs latest report on CCS. (LCICG, 2012) 

8
 Longannet, the last CCS retrofit project initiated by the previous Labour Government was canceled 

in October 2011. (Gersmann, 2011) 
9
 £800m have been cut of the original proposed £2.4bn funding to support initial CCS projects by the 

European NRE300 fund. (Neville, 2012a) 
10

 As indicated by SSE CEO Ian Merchant, whose company is on the forefront of CCS deployment in 
the UK. (Neville, Guardian, 2012) 
11

 As expressed by the former Energy Secretary Charles Hendry for instance. (Hendry, 2010) 
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housing (Bahaj et al, 2006), very little has been published on the subject so far. A 

better understanding behind the individual drivers to invest into PV will however not 

only be valuable in the future design of the FIT-system but also essential in the 

design of other policy measures required for the targets set out in the Climate 

Change Act 2008. Further, it will help to broaden the view on Solar-PV in the UK 

away from the cost implications for the consumer and towards the wider benefits for 

regional development as well as benefits for certain groups within British society. 

This report will provide an analysis of spatial and social data from various sources on 

FIT-installations in England and Wales with the purpose of obtaining findings on 

following research questions: 

1. How are Solar PV installations spread across England and Wales and what 

regions benefit most? 

2. Is it possible to profile households with Solar PV installations based on 

Census data? 

3. Could the FIT scheme for Solar PV be described as a subsidy for the middle-

class?12 

Initially, the data sets used will be introduced alongside the methodology applied for 

the analysis. A discussion of the results will direct the findings towards the research 

questions outlined above and conclude with an outlook for further research. 

Analysis 

Data 

FIT-installation data 

Ofgem supervises the FIT-registration scheme and publishes a quarterly report that 

contains information for each installation that receives payment under the FIT-

scheme. The analysis was performed for the report containing data up to the 31st 

March 2012.  

 

                                            
12

 This debate was instigated by George Monbiot in the Guardian at the introduction of the FIT-
scheme. 
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Category Example Value for given research 

FIT ID FIT00000001 This was used to count the FIT-installations as each 

one has a unique ID. 

Postcode TR11 The postcode was used as a key to display the data in 

ArcGIS and to perform the analysis with other data 

sets. 

Technology Type 

Name 

Photovoltaic The original Ofgem data was filtered by this category 

on the attribute “Photovoltaic” as this was the subject 

of the analysis. The Ofgem file also contains 

information on other FIT-eligible renewable energy 

types. 

Installation Type 

Name 

Domestic No selection was made in this category 

Installed Capacity 

(kW) 

2.88 

The installed capacity was used for all analysis as the 

differences to declared net capacity were negligible. Declared Net 

Capacity (kW) 

2.88 

Application Date 07/04/2010 This date was used to calculate the average annual 

FIT-payments. 

Commissioned Date 24/03/2010 This date was used to calculate the accumulated FIT-

payments to cut-off date. 

Export Status Type Export 

(deemed) 

This data was used to calculate the export tariff. 

Tariff Code PV-R/0-4/01 
This data was used to determine the specific tariff for 

each installation in order to calculate the estimated 

FIT-payments. 

Description PV (<=4kW 

(retrofit))-

2010/11 

Country Name England The data was filtered for England and Wales. 

Government Office 

Region Name 

South West 

These attributes were not used. 
Local Authority 

Name 

Cornwall 

Accreditation No MCS-

00000110-C 

Table 1 Overview FIT-installation report by Ofgem 

On a spatial level, the data is constrained to postcode districts due to data protection 

reasons, which means that the location in the output file would be coded for example 

with SL5 instead of the full postcode SL5 8BE.  
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The category Installation Type was originally included to distinguish between private 

household installations (labelled “domestic”) and other forms, such as community 

schemes or larger commercial installations. As domestic installations account for 

98% of all installations however, it was decided that a distinction to other categories 

is not necessary within the scope of this analysis. Additionally, the majority of large-

scale installations (over 500kWp) had to be excluded due to missing postcode data 

in the Ofgem report, which made a distinction between small- and large-scale 

systems equally redundant. 

Census 2001 data 

Overview 

The analysis conducted for this report was based on the output of the 2001 Census, 

as results of the 2011 were not available in time for a comparable output level. 

However, some of the differences to be expected between the 2001 and 2011 

Census will be addressed within this report as the results of the Census data 

analysis are validated against a wider index conducted by Experian.  

The accessible data within the Birkbeck licensing agreement13 was restricted to “Key 

Statistics” and “Univariate Tables”14. In order to provide a maximum level of detail 

within the geographic output area, Univariate Tables were chosen over Key Statistics 

to conduct the analysis.15 

The aim of comparing FIT-installation data with Census data was to find out more 

about the people who chose to invest in Solar-PV in England and Wales and their 

motivation to do so. Based on the results of the analysis, a set of attributes will then 

be defined that can describe owners of PV-installations regarding their socio-

economic circumstances. 

  

                                            
13

 This can be viewed after login via CASWEB: http://casweb.mimas.ac.uk/  
14

 More information on terminology used within the Census 2001 can be found in the official report 
published by the Office for National Statistics. (ONS, 2004) 
15

 As stated in the official report. (ONS, 2004) 

http://casweb.mimas.ac.uk/
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Used data sets 

The first set of variables attempts to describe the economic circumstances of owners 

of Solar-PV systems based on the following Univariate Tables: 

 UV028 Economic Activity describes whether people are economically active 

or not. 

 UV030 Occupation provides an overview of the different professions 

economically active people follow to obtain an income.  

 UV031 National Statistics Socio-Economic Classification delivers an outlook 

on the positions people hold within a company. 

 UV034 Industry Sector shows how economically active people are spread 

over the different industry sectors. 

 UV050 Approximated Social Grade is a complementary index to be used in 

conjunction with UV031. It is conducted by the Market Research Society 

based on Census data and is mainly used for the analysis of spending habits 

and consumer attitudes. (ONS, 2004) 

The second set Univariate Tables describe the housing type as well as the 

household composition. 

 UV046 Household composition describes the number of people living together 

in one household. 

 UV050 Accommodation Type gives an insight into the type of housing. 

 UV059 Occupancy describes the living space in terms of rooms for each 

member of the household. 

 UV063 Tenure defines the ownership structure of the household. 

The Key Statistics table KS002 describing the age structure was used as a control 

variable to assist on the interpretation of the data. 

Experian data 

In addition to the Census data, the data sets provided by Experian were used as a 

wider social benchmark to compare with the results of the analysed Census data. 

The data set “Mosaic Public Sector Citizen Classification for the United Kingdom” by 

Experian is an index comprised of over 400 variables over a number of data sources 

for usage within the UK Public Sector. This includes data from the 2001 Census as 
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well but performs a projection of how these results are likely to look in 2010, based 

on a wide range of frequently updated survey based data sets. (Experian, 2009) The 

full index covers: 

  Demographics 

  Socio-economics and consumption  

  Financial measures 

  Property characteristics 

  Property values 

  Locational measures 

The Mosaic Public Sector data divides all UK households into 15 Groups. Groups 

are further divided into subgroups leading to an output of 69 Mosaic Types in total. 

Each group has an assigned “storyline” that describes the households within the 

group. Mosaic Types have further attributes to illustrate the social variety within the 

groups.16 

The data set “Median Household Income” provides estimates on average household 

incomes based on survey data from various sources. According to the Census 

Dissemination Unit (CDU), the data is calibrated against Census data as well as the 

Expenditure and Food Survey. (CDU, 2012) 

CDU describes the Experian data sets overall as reliable, validated and available 

with extensive documentation that proves the viability of the analysis and therefore 

good to use within the various parts of public services. 17 As the output however 

gives a more general view on how people live within the UK, this analysis will use the 

two Experian data sets to validate the results of the Census data analysis and to add 

some additional aspects that were not covered within the scope of the Census. 

                                            
16

 A full description of all groups and types can be found in the supporting documentation provided by 
Experian. (Experian, 2009) 
17

 This information is published on the CDU website, however without the documentation on the 
details of Experian’s data analysis. (CDU, 2012) 
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Spatial data 

The data used for the spatial analysis consists mainly of Ordnance Survey (OS) 

based boundary data sets available via the EDINA Digimap-portal18 (EDINA, 2012). 

In particular, following shape files were used for further analysis in ArcGIS: 

 England Postcode Districts 1998 

 Wales Postcode Districts 1998 

These two shape files were used as the base files for all further analysis as 

they display boundary data for all postcode districts in England and Wales. 

 

 European Regions 

This shape file was used as a support map to improve the quality and visibility 

of the output maps. First tests showed that output maps without geographical 

labels significantly reduce the readability compared to labelled maps that 

provide the user with a certain degree of guidance within the map. In order to 

balance the user’s need for orientation on the output map with the problem of 

potential information overload, the European Regions data set was chosen as 

a good compromise between these two opposing objectives. 

 

The solar irradiation data for the UK used to calculate an estimate for payments 

under the FIT-scheme was based on a UK-wide estimate provided by PVGIS. The 

authors calculated an estimate for the solar electricity generated per 1kWp of 

installed capacity. For the UK, a figure of 817 kWh/ 1kWp is given as an estimated 

output for a solar PV-installation on an optimized mounting angle, which has been 

used as a basis for further calculations within this report. (Šúri M. et al, 2006) This 

approach might be too general to determine the benefits of an individual installation 

as the annual amount of incoming solar irradiation decreases with increasing 

latitudes and regional differences may be big enough to influence individual 

investment decisions. The purpose within this analysis was however to give an 

indication on how different regions benefit differently from FIT-payments and the 

PVGIS-data has been classified as sufficient enough for that purpose.  

                                            
18

 The data is provided by Ordnance Survey licensed for use in UK higher education by JISC. 
(EDINA, 2011) 
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Research design and methods 

Method of analysis 

In order to answer the research questions two and three, it needs to be established 

whether there is a relationship between PV-installations and the variables within the 

social data. Exemplarily histograms comparing some of the census variables to 

either the number PV-installations or the installed capacity showed that a linear 

relationship appears plausible. It was therefore decided to use Pearson’s r as the 

method to determine the degree of that linear relationship. Each variable within the 

Census and Experian data was therefore tested for correlation against the number of 

PV-installations as well as the installed PV capacity. The level of analysis had to be 

postcode district level due to the fact that the Ofgem data set on PV-installations was 

not available in any more level of detail. 

Research question one is mainly covered by the spatial analysis carried out in 

ArcGIS. Further, maps were created to support the output of the correlation analysis 

and display some of the results from a geographical angle. 

Analysis of spatial data 

Analysis of FIT-data 

In order to utilise the FIT-data provided by Ofgem for further analysis, a number of 

modifications had to be made to the original file. 

The first step was to add the actual export tariff eligible for each FIT category. For 

that purpose, a look-up table was created to reflect the changes within the tariff 

structure over the duration of the FIT-scheme.19 The next step was to add the export 

tariff for those installations that are eligible to claim it, as the original file does not 

state the actual amount. Once the total tariff for each installation in GBP/kWh was 

determined, only the PVGIS figure on the annual electricity generated in kWh/1kWp 

and the installed capacity per installation in kWp had to be added to calculate the 

estimated annual payments for each installation: 

                    (   )         (
   

    
)           (   )              (

   

   
) 

                                            
19

 This was based on an overview provided by Feed-In Tariffs Limited. (Feed-In Tariffs Limited, 2012) 
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The calculation of the cumulated FIT-payments for each installation required a 

further step. Using the Datedif() function in MS Excel, the number of days from set 

up20 to the cut-off date on the 31/03/12 was calculated for each installation. The 

result was the exact number of days each system was eligible to claim FIT-

payments, which was then combined with the estimated annual payments described 

above: 

                       (   )  
(                    (   ))

    
                     ( ) 

It should be highlighted that both calculations are mainly determined by the energy 

output variable provided by PVGIS and can therefore only be accounted for as 

estimates. The final steps included filtering the relevant lines out of the total file and 

aggregate the data into a format that could be used for further analysis. Filters had to 

be applied to exclude data for Scotland and other micro generation types such as 

small scale wind and hydro as both were outside the scope of analysis. Additionally, 

as previously stated, installations without postcode information were filtered out as 

this data could not be used for further comparison to other data sets. Finally, the 

data was aggregated to postcode district level in order to enable look-ups to the 

social data sets as well as the geographical boundary data in ArcGIS. 

Spatial Analysis in ArcGIS 

The challenge of the spatial analysis was to find a balance between a maximum 

level of detail on the output maps on the one hand and the map format on the other 

hand, which is predetermined by the output format of the final report and the 

geographical shape of the UK. Initial trials lead to the decision to reduce the scope of 

the analysis to England and Wales with the benefit of gaining a higher level of map 

detail on an A4 format. The spatial analysis performed in ArcGIS was conducted in 

the following steps.  

Firstly, a geodatabase was created, which includes all input files, the tools used as 

well as a model to describe the methodology of the performed geoprocessing 

operations.  

                                            
20

 Old installations that migrated from the RO-system to the FIT-system were calculated based on 
their FIT-application date. For any system installed after the 01/04/2010, the commissioned date was 
used. 
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Figure 1 ArcGIS Model for the performed spatial analysis 

Within the model described in Figure 1, following steps were carried out to process 

the input data for the required output maps: 

1. The postcode district shape files for England and Wales were merged into 

one single file. 

2. This file was joined with the output spread sheet from the FIT-analysis. 

3. The European Regions shape file was clipped to match the format of the 

postcode district shape file for England and Wales. 

4. Five output layers were created for five Mosaic Groups using the select 

function. 

The displayed Mosaic Groups represent the three groups for which a correlation was 

stated in the analysis of the social data plus two control groups. The purpose of the 

selection was to highlight postcode districts with a very strong representation in the 

respective group to support the results of the correlation analysis and add a different 

perspective to the analysis. Considering the overall household distribution across the 

groups (Experian, 2009) and the aim to use the same selection criteria for all groups, 

a margin of 30% household representation was defined for each group. Any 
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postcode district with more than 30% of households represented in one group is 

selected for the output layer of this particular group. 

The final step was the creation of the different output maps. A template was created 

to standardise the visual output format. All data representations are classified on a 5-

class-scale using the natural breaks method, wherein the numbers were rounded 

according to mathematical rules. To minimise visual misinterpretations, three 

different colour schemes were created to differentiate between the three main units 

of analysis: 

1. Base colour red for all maps on PV-installations and capacity. 

2. Base colour brown for all maps on household representations. 

3. Base colour orange for all maps on monetary representations. 

The described approach alongside the geodatabase and output maps supplied with 

this report should ensure a maximum degree of methodological transparency to 

guarantee comprehensive and replicable results. 

Analysis of social data 

Data conversion 

The Census data was downloaded on Output Area (OA) level via CasWeb, the 

Experian data set provided via UK Borders was on Lower Super Output Area (LSOA) 

level. With help of a look-up table that also includes Census Area Postcodes, it was 

possible to add the postcode district as a parameter to each line of the data set and 

then aggregate the data accordingly. The Experian data was available on Lower 

Layer Super Output Area (LLSOA), which required a two-stage-look-up. The basic 

look-up table available on UK Borders was first extended by postcode districts for 

each LLSOA. These postcode districts were then transferred into the original 

Experian data set. Finally similar to the Census data, the file was aggregated to 

postcode district level for usage on further analysis. 

Once all data sets were on the same geographical level, the numbers of PV-

installations as well as the installed capacity were added to each of the Census and 

Experian tables to enable further analysis. 
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Correlation 

Within each Census and Experian table, each variable was compared with the 

number of PV-installations and the installed PV-capacity by application of the 

Pearson’s r correlation coefficient. The comparison to both PV-parameters was 

performed to see if, and for which variables a significant discrepancy between both 

variables can be observed. A significantly higher capacity compared to the number 

of installations could be interpreted as an indicator of larger PV-installations and vice 

versa. 

The results show the correlation coefficient ranking between 0 and 0.5 for the 

majority of the results. It should however be remembered that the overall number of 

installations does currently only cover about 1% of the total number of households 

and for that reason, correlations close to 1 would be rather difficult to achieve. The 

thresholds for interpretation of the results have therefore been set to following 

criteria: 

1. Results ≥ 0.5 indicate a strong correlation and will be interpreted as a causal 

relationship. 

2. Results ≥ 0.4 indicate a medium correlation and therefore a strong signal 

towards a causal relationship. 

3. Results ≥ 0.3 indicate a weak correlation and will only be looked at in context 

of other findings. 

4. Results ≤ 0.3 indicate no causal relationship. 

5. Negative results will be treated equally. However, no result smaller than -0.3 

has been observed. 

For better visibility, all correlations within the first category have been highlighted in 

red in the output tables.  

The standard SPSS software additionally calculates a significance test for the 

correlation coefficient.21 Trials for one and two-tailed significance tests revealed that 

all values above a correlation of 0.3 were significant on a level of certainty of at least 

95%. Considering the significance level as criteria would have meant however that a 

lot more values lower than 0.3 had to be taken into account in terms of interpretation. 
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 Further details on this can be found in the PASW Software Handbook. (Statistics Solutions, 2012) 
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As the nature of the data demanded a more rigorous approach for interpretation, the 

significance test was not performed for all tables as it entailed no further help in 

explaining the results. Consequently, the usage of more sophisticated SPSS 

software was not necessary and all correlation coefficients could be calculated in MS 

Excel. 

It has to be stressed that all variables within the Census data are there to describe 

the habits and circumstances of households. The causal reason that made them 

chose a PV-installation will not be expressed by these variables directly. However as 

a group, they do provide a good view of the underlying factors that may drive PV for 

many households. 

Limitations of results 

Geographical output 

Limiting the report to England and Wales with the exclusion of Scotland was mainly 

driven by the output format in order to gain visibility on the output maps. Additionally, 

the Census variables were not available in an identical format for Scotland, which 

would have required further data conversion. The decision appears to be an 

acceptable compromise, as Scotland represents less than 5% of the total installed 

PV-capacity in the UK. With regard to the results on the social data however, a look 

at Scotland may have been beneficial in order to confirm or adjust the results for 

England and Wales. 

All maps will show a white polygon for postcode district PE18, as the Mosaic data 

does not hold any records for this area in the version used for this report. Although 

PV-data would have been available, it was decided to exclude this sector from the 

spatial analysis in order to deliver a picture consistent with the statistical analysis of 

the social data. This will additionally improve uniformity of the maps and make it 

easier to visually compare data between different maps. The visual aspect received 

higher priority in this instance as including PE18 in the spatial analysis would not 

have affected the overall picture significantly.  

Normalisation was applied to maps displaying the PV-deployment. For the maps 

showing the FIT-payments, normalisation was regarded as not necessary as their 

distribution follows the PV-capacity, which is included in a normalised form. As the 
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household income is virtually normalised in itself, no further step was taken on this 

map. The maps illustrating the number of households per postcode district have 

been performed in un-normalised form only. A commonly used operation for 

population data would have been to display the output in households per km2. Initial 

trials with this methodology however showed insufficient results on the visual output 

as the majority of postcodes were very closely ranked. The reason for that lies in the 

methodology on which postcode districts are composed by Royal Mail22. The size of 

a district usually compensates for the population density and has therefore already 

undergone a process of normalisation. More favourable results would have been 

available for the European Regions, however postcode districts proved to be the 

most adequate level of analysis overall. As the population data was support 

information only in this report, it was therefore decided to display the number of 

households per postcode district without any further adjustments and take this into 

account in the interpretation of the data. 

Some maps may show a clearer output on a higher geographical level, i.e. counties 

instead of postcode districts. A conversion of the FIT-data with an acceptable margin 

of error into higher geographical areas however would have required input data in 

postcode unit format rather than postcode districts23, as boundary errors would have 

made the results very difficult to compare.  

Although the appearance of the output maps displaying the different Mosaic Groups 

does highly depend on the selection criteria, the threshold of 30% appears to be a 

fairly robust compromise. An identical threshold for each group was necessary in 

order to allow a comparison of the results and improve the options for interpretation. 

As the Mosaic groups are not equally distributed within the postcode districts as well 

as the UK as a whole and most postcode districts are only represented by a fraction 

of the 15 Mosaic groups, a floating selection value is likely to be more evocative to 

select a representative majority for each group, i.e. a different threshold for each 

group. The downside would have been a complication in the interpretation and 

comparability of the results, which is why a unique selection value was chosen for all 

groups. Considering the household representation across the groups, values vary 
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 Guidelines one the composition of postcodes applied by Royal Mail can be found in the PAF Code 
of Practice. (RM, 2010) 
23

 i.e. SL5 8BE instead of SL5, which would be the format in the Ofgem report 
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between 4-11% for all groups and 4-8% for the groups with a strong correlation. 

(Experian, 2009) Bearing in mind the social composition of the groups, shares above 

30% for one group are a high representation although variations in the selection 

criteria can lead to considerable variations in the appearance of the output map. 

Postcode conversion 

The FIT-installation data provided by Ofgem was only available on Postcode District 

level, which means that this was the smallest geographical unit that could be 

analysed and all census data had to be converted to that level. The conversion was 

carried out with an official look-up table that was modified to include Postcode 

Districts on top of the already included CAS-Postcodes. These postcodes within the 

look-up table however are not identical to the Royal Mail postcode districts, on which 

the FIT-data is based. Within the conversion between these two different postcode 

levels, it is therefore possible that the boundaries between both areas can overlap to 

some extent, which in turn may lead to minor duplications within the Census data 

set. However due to the large number of postcode districts, impacts on the 

correlation coefficient are expected to be negligible. FIT-data on CAS-Postcode level 

would have reduced that error significantly; however Ofgem was not willing to 

provide more detailed information due to data protection concerns. 

Some data sets are from different time periods and may therefore also incur a 

margin of error, especially as postcode areas are evolving over time for example. 

due to new housing developments) and census information also changes over time. 

 

Data set Published date 

Postcode district maps 1998 

FIT-data 2012 based on current postcode data 

Experian data 2010 based on 2001 census areas 

Census tables 2001  

Table 2 Data sets and publishing date 

After matching with FIT-data, every data set was checked with the postcode history 

look-up file to ensure that all FIT-data sets with a postcode could be included in the 

analysis. However, a full check of all postcode records against changes to the 1998 

postcode level has not been carried out due to the vast amount of data to check 
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leaving a small error in this segment. The mismatches in the lookup between the 

FIT-analysis-file and the postcode district output map were however only minor and 

therefore negligible compared to the overwhelming majority of matching records. 

The results of the 2011 census were not available at the time of the analysis. 

However, the level of analysis being Postcode districts rather than OA helps in that 

respect as changes are likely to be to a much lesser extent compared to just looking 

at individual OAs. Further, the fairly recent Experian data offers a cross check for the 

general trend observed. 

Estimated solar irradiation 

The applied PVGIS estimate for the electricity output of the PV-system is crucial for 

all FIT-calculations. Šúri et al list a number of limiting factors that can influence this 

estimate including regional differences within a country, no shading influence and 

varying weather patterns. (Šúri M. et al, 2006) The figure used for calculations within 

this report further assumes that all PV-systems are mounted at an optimum angle to 

maximise electricity yield. This is unlikely to be achieved for all existing installations 

although strong competition among UK installers and new mounting technologies are 

likely to gradually improve this factor towards achieving an optimised angle. To put 

the PVGIS figure into perspective, DECC used an estimate of 850kWh/1kWp to 

determine the electricity output potential of Solar-PV within the Pathways 2050 

analysis. (DECC, 2010) For the purpose of this report, the value of 817kWh/1kWp for 

the annual electricity generation of solar PV in the UK therefore appears to be a well-

balanced figure in order to estimate financial patterns within the existing FIT 

architecture. 

FIT-payments 

As the electricity generation per PV-installation is estimated, the calculated values 

for FIT-payments are also estimated. DECC reports annually on the actual electricity 

generation per technology type based on real metered data provided by Ofgem. 

(DECC, 2010) As this data however is aggregated and Ofgem only provides limited 

geographical information in the FIT-installation report, a validation of the estimates 

provided by PVGIS24 against the actual Ofgem data was not possible. A validation 

based on a spot check approach was attempted against the FIT-electricity-
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 Compare section above (Šúri M. et al, 2006) 
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generation report DECC published for the period 2010/11. The comparison showed 

approximately 36 GWh forecasted based on the PVGIS findings (Šúri M. et al, 2006) 

against roughly 22 GWh reported by DECC. (DECC, 2012) It is however very difficult 

to establish whether the discrepancy is caused by an error in the forecast, incorrect 

reporting, natural variability in the weather patterns or a combination of several 

factors. The DECC report falls short by 4465 installations compared to the Ofgem 

report on the total number of FIT-installations that was used to conduct the original 

FIT analysis. DECC admits a shortfall of 8395 installations over all micro-generation 

types eligible for the FIT, however it is not clear which installations are affected and 

due to the varying capacity it is difficult to estimate how big this discrepancy is. 

Additionally, DECC reports that time periods without submitted meter reading are not 

included but the agency fails to identify or even estimate how much this affects the 

reported electricity generation. DECC further states that their reporting will 

underestimate the electricity installation of FIT-registered systems; however the size 

of difference raises questions about the quality of this report. (DECC, 2012)  

The annual report on the FIT published by Ofgem for the same time period brings 

more clarity. Ofgem reports a total of 68.6 GWh being generated by all FIT-eligible 

technologies with a share of PV of just under 50%. (Ofgem, 2011) This number is 

much closer to the calculated estimate and remaining discrepancies can be better 

explained by different installation numbers (due to potential discrepancies on the 

reporting of the application date) and varying weather patterns, which is suggested 

by an Ernst & Young report. (Ernst & Young, 2011) Further, regional differences in 

solar irradiation will have an effect (compare Map 1) as the calculations within this 

report are based on the country average. Additionally, new technologies have led to 

significant efficiency gains in Solar-PV in recent years and are predicted to continue 

over the coming years. (Green,M. et al., 2008) As a sizeable share of the 

installations recorded in the first year of the FIT are older systems that have migrated 

from the Renewable Obligation (RO) scheme to the FIT, more efficient technology 

may also contribute to higher PV-electricity years in future compared to those 

reported by Ofgem. (Ofgem, 2011)  

In terms of the export tariff, a compromise had to be made regarding the quality of 

the output data. The actual export tariff is calculated by Ofgem based on export 

meter data from each installation. (Ofgem, 2010) The estimated export tariff in this 
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report is based on the assumption that 100% of the generated electricity is exported 

to the grid. This decision was made for simplification of the process based on a brief 

sensitivity analysis despite the fact that a 100% export is unrealistic in real life: 

 A 10% change in the electricity output estimates per system (Šúri M. et al, 

2006) results in an approximately 14% change in the total annual FIT-

payment. 

 A 50% change in the amount of electricity exported to the grid only affects the 

total annual FIT-payments by approximately. 2%. 

The amount of exported electricity depends on a number of factors including the 

energy management and inverter technology used as well as potential storage 

technologies that can make electricity available to some extent even if the system is 

not actually generating. A more sophisticated estimate of the amount of electricity 

exported across all installation for England and Wales would have been possible but 

fairly complex and was therefore not performed due to the limited gain in accuracy. If 

however the metered electricity export data were available for that analysis, it would 

have been sensible to use this data for a projection of future export tariffs. 

The data quality in the FIT-report provided by Ofgem reduced the accuracy of the 

output data further. Although the number of installations with missing postcodes 

represents only a fraction of the total number of PV-system registered (about 1%), 

this small share stands for nearly 25% of the total installed PV-capacity in the UK. 

The biggest impact on the output of this report is likely to be caused by the 46 

missing installations with a capacity above 1MWp, which alone represent about 15% 

of the UK PV-capacity. This appears understandable under the aspect of data 

protection but also leads to the requirement of readjusting the focus of the report 

towards domestic installations. 
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Results and discussion 

Key Statistics 

The following section will provide an overview of the Solar-PV deployment in 

England and Wales based on the spatial analysis in ArcGIS and the analysis of the 

FIT-installation data as discussed under research question one. 

Overview England Wales Total 

Total Installed Solar-PV capacity to 

31/03/12 

692.6 MWp 45.6 MWp 738.2 MWp25 

Total number of Solar-PV 

installations to 31/03/12 

210,597 15,062 225,65926 

Average capacity per installation 3.3 kWp 3 kWp 3.3 kWp 

Estimated annual FIT-Payments 238m GBP 20m GBP 258m GBP 

Cumulated FIT-Payments 43m GBP 3m GBP 46m GBP 

Table 3 Overview Solar-PV installations to 31/03/12 

Table 3 summarizes the PV-installations for England and Wales until the 31/03/12. It 

is also worth mentioning that nearly 98% of all PV-systems are small domestic 

installations, which is also reflected in the average capacity of about 3.3kWp per 

installation. In terms of capacity, more than 90% of it is spread over installations with 

less than 10kWp whereas larger systems in the non-domestic sector represent about 

10% of the total PV-capacity. This number increases to about 25% taking further into 

account the installations without postcode information. As the share of non-domestic 

installations is however rather small compared to the small-scale domestic systems, 

this group will be the main focus of all further analysis.  

Another interesting fact is that the estimated annual FIT-payments significantly 

exceed the payments reported for the first year of the FIT-system, which would even 

be the case if the electricity output was much lower than forecasted in this 

                                            
25

 The total capacity installed in the UK until 31/03/12 is cumulates to approximately 1GWp. This 
includes 47 MWp for Scotland that have been excluded from the analysis. Further, 211 MWp could 
not be allocated as the Ofgem data did not contain postcode information for these data sets.  
26

 The total number of Solar-PV installations to cut-off date amounts to 244,932. This includes the 
installations in Scotland as well as those that could not be allocated due to missing postcode 
information. 
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report.27This is mainly caused by the massive increase in PV-installations in the 

second year of the FIT28 leading to drastic and abrupt measures taken by DECC 

towards the end of 2011 to cut the FIT for PV-systems.29As installation numbers 

peaked towards the end of the second FIT year, the full cost implications are likely to 

be felt from 2013 onwards when the third year of the FIT has ended. Inevitably, this 

will also affect energy bills and it remains uncertain how big the increase will be. On 

the other hand, the surge in solar installations also created a surge in investment into 

the UK economy. According to a report by Parsons Brinckerhoff prepared for DECC, 

the capital expenditures (CAPEX) for a small PV-system can be estimated at 

approximately 2,500 GBP per kWp with a non-material share of at least 40%, which 

is mainly for personnel costs in sales, installation and service. (Parsons, 2012) As 

98% of all installations fall in this category and based on the calculated average 

capacity of 3.3kWp per installation, this means that over 1.8b GBP of direct 

investment have been created since April 2010 with at least 40% local content in the 

UK even if all the materials were imported. Overall, estimates predict a 1 in 3 gain for 

the overall economy from PV investments due to investments and jobs created 

further down the supply chain. (Ernst & Young, 2011) For the UK, this means that 

solar installations have contributed at least 5.4b GBP to the economy since 2010. 

More importantly, this investment will be spread mainly over small and medium sized 

companies due to the nature of the business and as the results displayed in Map 3 

show, many areas with a rather weak industrial base have benefited 

disproportionately.  

Overview by Postcode district Average by Postcode district 

Installed Solar-PV capacity to 31/03/12 330 kWp 

Number of Solar-PV installations to 31/03/12 101 installations 

Estimated annual FIT-Payments 115,000 GBP 

Cumulated FIT-Payments 58,000 GBP 

Number of Households 9,654 households 

Table 4 Key Statistics for PV Installations per Postcode area until 31/03/12 
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 Further details are available in Ofgem’s Annual FIT-Report. (Ofgem, 2011) 
28

 Ofgem reports approximately 78MWp PV capacity for the first FIT year. (Ofgem, 2011) The analysis 
shows approximately 1GWp of installed capacity at the end of the second year of the FIT. 
29

 The original review for the third year of the FIT was fast tracked with a new deadline before the end 
of the original consultation period on the 23

rd
 December 2011. (Guardian, 2012)  



30 
Student ID 12722839 

Table 4 illustrates a snap shot of the data displayed in Table 3 by postcode district. 

Incidentally, only 62 out of 2471 postcode districts have no recorded PV-installations 

at all of which the majority is located within Greater London or remote areas such as 

the Isles of Scilly. The maps shown on the following pages will provide further detail 

on the results of Table 4. 

Installations vs. incoming solar irradiation 

A comparison of Map 1, Map 2 and Map 3 provides a good answer to the question of 

whether the uptake of Solar-PV coincides with regional differences in solar irradiation 

across the UK. As an increase in incoming solar energy will lead to higher yields and 

therefore higher financial returns on the PV-system, a connection between those two 

factors appears rational and an installation pattern broadly following the solar 

irradiation displayed in Map 1 would be expected under that assumption. Although 

the assessment is limited to England and Wales, it is however noticeable that the 

results shown in Map 2 and Map 3 do not support this theory. Despite high 

installation rates in the South West of England, equally high uptake can be reported 

for the East Midlands and Yorkshire, which receive significantly less solar energy 

according to Map 1. On the other hand, the South East of England and Southwest 

Wales show significantly fewer installations compared to Yorkshire despite the fact 

that higher solar irradiation should lead to higher PV-yields in this area. This leads to 

the conclusion that the benefits of solar-PV in higher latitudes within England and 

Wales outweigh the effect of lower yields on electricity output.  

Linking Map 2 and Map 3 also allows deductions towards the distribution larger PV-

installations across England and Wales despite limitations within the input data.30As 

the same classification scheme was used for both maps, differences within the 

classification of the same postcode district across the two maps can be read as 

differences in the average capacity compared to the overall average in Table 4. For 

example, a postcode district with 360-991 PV-installations (category 5) and 700-

1200 kWp PV-capacity (category 4) will have an average capacity of less than 3.3 

kWp per installation, i.e. a comparatively high density of installations with low 

capacity and very few or no larger installations. Consequently, a postcode district 

with installations in category 4 and capacity in category 5 will show a higher average 
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capacity than 3.3 kWp, i.e. more commercial and industrial installations with a higher 

capacity per system compared to a domestic household scheme. The comparison 

between Map 2 and Map 3 reveals that a good number of commercial and industrial 

installations appear to be located in the East Midlands, Yorkshire and Lancashire 

compared to fewer in the South East of England, despite the fact that lower 

electricity yields due to lower incoming solar irradiation will have even bigger 

financial implications on a larger PV-system. Some investors may have limited 

geographical choice, for instance if the system is mounted on a roof of a factory 

building or warehouse and the owner only has roof space in certain geographical 

locations available.31 For large-scale ground mounted systems however, it is more 

likely that geographical location will be one of the key criteria to select a suitable site 

as those systems often reach sizes that make them interesting for institutional 

investors such as investment funds or insurance companies32. It should therefore be 

stressed that the spatial analysis does not allow conclusions about this particular 

aspect as almost all systems above 1 MWp output could not be listed due to missing 

postcode data. 

Overall, it can be concluded that most solar installations have been built for other 

factors than their, in terms of solar irradiation, favourable geographical location. The 

analysis of the Census data will attempt to identify some of those drivers. 
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 An example is the 100kW installation by GMI on the distribution centre of Pavers Shoes in York. 
(GMI, 2012) 
32

 One example is the company Octopus Investments that already realised over 300m GBP worth of 
PV-projects on the UK. (Solar Power Portal, 2012) 
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Map 1 Annual solar irradiation for the UK and Ireland (Šúri M. et al, 2006) 
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Map 2 Total PV-Capacity for England and Wales by Postcode District 
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Map 3 Total number of PV-installations for England and Wales by Postcode District 
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FIT-payments vs. household income 

Based on the Mosaic data by Experian, Map 4 provides an overview of the median 

household income for England and Wales aggregated to postcode district level. The 

map reflects a concentration of areas with high income households (category 4 and 

5) along the commuter belt around London including parts of Essex, Hertfordshire, 

Buckinghamshire, Berkshire, Surrey, Sussex and Kent. On the other hand, the 

overwhelming majority of postcode districts outside the London commuter belt ranks 

with a significantly lower median household income (category 2 and 3). Pre-empting 

the results of the correlation analysis displayed in Table 15, a comparison to Map 3 

reveals that a direct correlation between the household income and the Solar-PV 

installations appears to be rather improbable. 

Map 5 and Map 6 display the distribution of tariff payments out of the FIT-system 

across England and Wales. Evidently, both maps follow broadly the installed PV-

capacity patterns displayed in Map 2. Due to the same classification scheme, visual 

differences between Map 5 and Map 6 within the same postcode district reflect the 

surge of installations towards the end of 2011 and early 2012 to pre-empt the tariff 

cuts that came into effect on 08/03/2012. In particular, postcode districts with a surge 

in installations towards the end of the second FIT-year will show in a higher category 

in Map 5 compared to Map 6. This is due to the fact that those installations will have 

only run for a few days or weeks until the cut-off date and the cumulated FIT-

payments to 31/03/12 will therefore be lower than they would be for a full year. The 

high installation rates from December 2011 to February 2012 can also be seen in the 

significantly higher classification values for each category in Map 5 as regards to 

Map 6. If it was not for that factor, the results should have been the other way around 

as Map 5 only covers a period of one year whereas Map 6 cumulates two years. 

Another observation can be made on the aspect of regional development. The 

household income displayed in Map 2 can be associated with the overall economic 

performance of the respective area as the source if this income has to be generated 

by public and private sector businesses. A comparison among the distribution of the 

different categories in Map 2 and Map 5 shows that areas with high PV-deployments 

tend to fall within the first three categories in the household income ranking. This 

applies for almost the entire South West of England, large parts of Wales, the 

Midlands, the East of England and Yorkshire. On the other hand, areas with higher 
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household income rates in category 4 and 5 tend to have a significantly lower 

amount of installed PV-capacity, evidently seen in London and the South East of 

England. Exceptions can be observed in parts of Hampshire, Wiltshire and 

Cambridgeshire where high income rates meet also high PV-deployment rates. 

Overall, it can be concluded that PV contributed considerably to local economies in 

regions with average or lower than average household incomes. 
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Map 4 Median Household Income for England and Wales 
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Map 5 Estimated annual PV-FIT-payments for England and Wales 
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Map 6 Cumulated PV-FIT-payments to 31/03/12 for England and Wales 
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PV-Installations vs. number of households per postcode district 

Map 7 provides an overview of the population density per postcode district. It should 

be stressed again that the population data is not directly normalised by the area of 

the postcode district. This problem can however be partially compensated when 

interpreting population density based on a cluster of postcode districts rather than 

just individual units and by taking the spatial size into account. Areas of dense 

population can be therefore observed i.e. Greater London, West Midlands, Greater 

Manchester and Liverpool, West Yorkshire as well as Tyneside with Newcastle upon 

Tyne and Sunderland. In contrast, areas with low population density can be found in 

the North West of England, large parts of Essex and Suffolk as well as the majority 

of Wales and the South West of England. 

Map 8 and Map 9 illustrate the PV-installations and capacity normalised by the 

number of households in each postcode district. A comparison of Map 8 to the 

population data in Map 7 already indicates that the installed capacity per household 

appears to be significantly higher in less densely populated areas compared to other 

parts of the country. This trend prevails taking Map 9 into the comparison, which 

shows a similar picture for the number of PV-installations per household. As the 

findings from Map 8 and Map 9 further show no direct link to the difference in solar 

irradiation displayed in Map 1, other factors seem to determine why households in 

Wales or the South West tend to invest more into Solar-PV than households in 

Greater London or the West Midlands for example. The following social analysis will 

look at these factors in more detail and try to identify typical characteristics of 

households with PV-installations. 
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Map 7 Number of households for England and Wales 
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Map 8 PV-capacity per household for England and Wales 
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Map 9 PV-installations per household for England and Wales 
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Comparison FIT-installations with Census (2001) data 

Socio-economic aspects in relation to Solar-PV installations 

The first set of variables attempts to give an idea of the economic situation of 

households that decided to install Solar-PV. The chosen variables will attempt to 

describe the economic situation by looking at people’s economic activity, their 

working hours, their position within a company as well as the industry sector they 

work in. 

UV028 Economic Activity 

Installed 

capacity/ 

correlation 

Number of 

installations/ 

correlation 

Economically active   

Employee Part-time 0.45 0.50 

Employee Full-time 0.32 0.38 

Self-employed with employees Part-time 0.49 0.48 

Self-employed with employees Full-time 0.48 0.49 

Self-employed without employees Part-time 0.43 0.43 

Self-employed without employees Full-time 0.41 0.43 

Unemployed 0.08 0.14 

Full-time Student 0.17 0.23 

Economically inactive   

Retired 0.47 0.52 

Student 0.07 0.11 

Looking after home/ family 0.27 0.32 

Permanently sick or disabled 0.18 0.25 

Other 0.08 0.14 

Table 5 Correlation PV-FIT data to UV028 Economic Activity for England and Wales 

Table 5 indicates a strong relationship between PV-installations and a stable work- 

or pension related household income compared to groups in which the income is 

likely to be at a lower level and more fluctuating (i.e. Students or Unemployed). It 

further stands out that the correlation is higher for retirees, part-time employees and 

people running their own business and employing staff compared to full-time 

employees. The correlation with part-time employees may link to the other two 

groups in a way that one member of the family has already retired while the other 

one is still in employment or partners of self-employed business owners work part-

time to add to the family income.  
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Further, a trend appears towards a higher level of PV-installations for self-employed 

people compared to employees. This fact will become clearer in conjunction with the 

other variables in this group. 

UV030 Occupation 

Installed 

capacity/ 

correlation 

Number of 

installations/ 

correlation 

1. Managers and Senior Officials 0.34 0.37 

1.1. Corporate Managers 0.31 0.34 

1.2. Managers and Proprietors in Agriculture and Services 0.40 0.42 

2. Professional Occupations 0.25 0.29 

2.1. Science and Technology Professionals 0.28 0.32 

2.2. Health Professionals 0.18 0.21 

2.3. Teaching and Research Professionals 0.31 0.35 

2.4. Business and Public Service Professionals 0.09 0.12 

3. Associate Professional and Technical Occupations 0.26 0.31 

3.1. Science and Technology Associate Professionals 0.34 0.40 

3.2. Health and Social Welfare Associate Professionals 0.34 0.40 

3.3. Protective Service Occupations 0.24 0.25 

3.4. Culture, Media and Sports Occupations 0.03 0.06 

3.5. Business and Public Service Associate Professionals 0.25 0.29 

4. Administrative and Secretarial Occupations 0.27 0.33 

4.1. Administrative Occupations 0.29 0.36 

4.2. Secretarial and Related Occupations 0.44 0.46 

5. Skilled Trades Occupations 0.33 0.34 

5.1. Skilled Agricultural Trades 0.35 0.38 

5.2. Skilled Metal and Electrical Trades 0.44 0.49 

5.3. Skilled Construction and Building Trades 0.38 0.44 

5.4. Textiles, Printing and Other Skilled Trades 0.36 0.40 

6. Personal Service Occupations 0.28 0.35 

6.1. Caring Personal Service Occupations 0.31 0.37 

6.2. Leisure and Other Personal Service Occupations 0.31 0.36 

7. Sales and Customer Service Occupations 0.19 0.27 

7.1. Sales Occupations 0.34 0.37 

7.2. Customer Service Occupations 0.32 0.34 

8. Process, Plant and Machine Operatives 0.31 0.38 

Table 6 Correlation PV-FIT data to UV030 Occupation for England and Wales 
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The results in Table 6 generally indicate that people with PV-installations work in 

wide range of professions. The only noticeable lowlight appear to be the creative 

occupations with basically no correlation at all. Further, a cluster of higher 

correlations is perceptible within the area of skilled trades, which also corresponds to 

the findings of Table 5 as people working in that sector are typically self-employed. 

The strong correlation in the section of secretarial professions also adds to the 

findings of Table 5, as this is a classic area for part-time work. Finally on the 

managerial level, agricultural occupations correlate much higher compared to 

corporate ones, hinting towards a higher uptake of PV in the agricultural sector. One 

possible reason could be that managers in the agricultural sector potentially own 

more and larger properties than their counterparts in the commercial sector. 
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UV031 Socio-Economic Classification33 

Installed 

capacity/ 

correlation 

Number of 

installations/ 

correlation 

1. Higher managerial and professional occupations 0.22 0.26 

2. Lower managerial and professional occupations 0.27 0.30 

3. Intermediate occupations 0.25 0.30 

4. Small employers and own account workers 0.45 0.44 

4.1 Employers in small organisations (non-professional) 0.44 0.48 

4.2 Employers in small organisations (agriculture) 0.30 0.30 

4.3 Own account workers (non-professional) 0.38 0.40 

4.4 Own account workers (agriculture) 0.34 0.32 

5. Lower supervisory and technical occupations 0.35 0.38 

5.1 Lower supervisory 0.39 0.45 

5.2 Lower technical craft 0.36 0.43 

5.3 Lower technical process operative 0.26 0.32 

6. Semi-routine occupations 0.30 0.34 

6.1 Semi-routine sales 0.30 0.38 

6.2 Semi-routine service 0.30 0.35 

6.3 Semi-routine technical 0.22 0.28 

6.4 Semi-routine operative 0.27 0.29 

6.5 Semi-routine agriculture 0.28 0.30 

6.6 Semi-routine clerical 0.27 0.31 

6.7 Semi-routine childcare 0.41 0.45 

7. Routine occupations 0.30 0.33 

8. Never worked and long-term unemployed -0.05 0 

Not Classified 0.26 0.31 

Table 7 Correlation PV-FIT data to UV031 National Statistics Socio-Economic Classification for England 
and Wales 

Table 7 shows a standardised variable calculated by the Office of National Statistics 

(ONS) to describe the socio-economic situation of households in the UK based on 

                                            
33

 Table 7 only represents the highlights of UV031. The full table is available in the research material 
that comes with that this? report. 
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Census data.34 Adding to the results of Table 6, Table 7 shows a fairly even spread 

of correlations between PV-installations and occupational positions within a company 

and similar to the results of Table 5 no correlations for economically inactive groups 

that are unemployed or have never worked at all. Further, strong correlations for 

small employers and self-employed correspond to previous findings described 

above. The comparatively strong correlations for lower technical positions can be 

related to the findings for science and technology professions in Table 7. Finally, the 

high score for semi-routine childcare positions may be related to the high score for 

part-time employees in Table 5. 

UV050 Approximated Social Grade 

Installed 

capacity/ 

correlation 

Number of 

installations/ 

correlation 

Higher and intermediate 

managerial/administrative/professional 

0.32 0.36 

Supervisory, clerical, junior 

managerial/administrative/professional 

0.34 0.39 

Skilled manual workers 0.40 0.45 

Semi-skilled and unskilled manual workers 0.26 0.33 

On state benefit, unemployed, lowest grade workers 0.27 0.34 

Table 8 Correlation PV-FIT data to UV050 Approximated Social Grade for England and Wales 

Table 8 confirms the findings of Table 7 looking from a slightly different angle, 

concentrating more closely on the distribution of skills across the UK households. 

Noticeable is the peak for skilled manual workers pointing in the direction of earlier 

findings towards a correlation between PV-installations and mostly self-employed 

people working within skilled trade professions. A possible explanation might be the 

potentially higher knowledge of governmental incentives as well as new technologies 

compared to other groups. Construction and installation related businesses will have 

to engage with a number of building related regulations and are therefore likely to be 

better informed on the feed-in tariff system compared to other professions that would 

not look into this area as part of their work. Further, they will be targeted by the PV-

industry as potential customers for Solar panels and related equipment, which will 

also lead to an, on average, higher level of knowledge on the pros and cons of the 

                                            
34

 Please refer to the ONS report on Census 2001 Definitions for further detail. (ONS, 2004) 
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technology. These two factors together may have led to a higher awareness of the 

financial returns that a FIT-based PV-installation offers and, given the spare cash, 

have convinced people within these professions to install PV on their own property. 

Overall however, it has to be stated that results are spread fairly evenly across the 

different social grades and that the recorded peak for skilled manual workers may 

not be as significant as it looks at first glance. 

UV034 Industry Sector 

Installed 

capacity/ 

correlation 

Number of 

installations/ 

correlation 

Share per 

sector of total 

population 

A. Agriculture, hunting and forestry 0.62 0.50 2% 

B. Fishing 0.17 0.16 <1% 

C. Mining and quarrying 0.29 0.27 <1% 

D. Manufacturing 0.39 0.43 15% 

E. Electricity, gas and water supply 0.33 0.38 <1% 

F. Construction 0.42 0.46 7% 

G. Wholesale and retail trade, repairs 0.38 0.43 17% 

H. Hotels and restaurants 0.31 0.36 5% 

I. Transport, storage and communications 0.21 0.27 7% 

J. Financial Intermediation 0.08 0.13 5% 

K. Real estate, renting and business activities 0.17 0.21 13% 

L. Public administration and defence, social 

security 

0.33 0.36 6% 

M. Education 0.37 0.42 8% 

N. Health and social work 0.37 0.43 11% 

O. Other community, social and personal 

service activities 

0.18 0.23 5% 

P. Private households with employed persons 0.15 0.14 <1% 

Q. Extra-territorial organisations and bodies 0.01 0 <1% 

Table 9 Correlation PV-FIT data to UV034 Industry Sector for England and Wales 

Generally, the results of Table 9 are surprising to some extent as the correlations for 

PV-systems would be expected to correspond with the share of each sector of the 
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UK population. Considering the output of Map 4 and Map 8, a trend appears to be 

visible as regards the degree to which certain industry sectors are spread across the 

country. Looking at the sectors with the highest population share (more than 10%), 

real estate stands out with a fairly low correlation on PV-installations. This might be 

reflected in the regional diversification of this sector, likely to be concentrated around 

Greater London – an area with comparatively moderate PV-installations rates. On 

the other hand, some sectors with a low overall population share like agriculture, 

mining or hotels and restaurants show comparatively high correlations. This can be 

explained by the results of Map 8 as those sectors will be more present in the less 

populated areas of the UK. 

Table 9 further confirms the findings indicated in Table 6 that PV-installations 

correlate with the number of people working in agriculture. Additionally, a noticeably 

higher correlation in the installed capacity compared to the number of installations in 

this sector leads to the conclusion that farmers in rural areas tend to have PV-

installations with higher capacities (i.e. more solar panels) compared to people from 

other occupations likely to be concentrated in more urban areas.  

Also results in manufacturing and health care correspond with earlier findings on 

technically skilled people and part-time employees, indicating a relationship in this 

field. The high correlations in construction and repair fit with the already indicated 

correlations for skilled trades. On the lower end of the scale, financial services and 

the real estate sector seem to be comparatively faintly represented. 

To summarize the findings from the first set of variables, the following socio-

economic attributes can be assigned to people with Solar-PV installations. They are 

either economically active with a stable flow of income or, if inactive, have a retiree 

income from pensions or other means. They tend to run their own business in a 

skilled profession like plumber, electrician or builder or hold a position of a 

technically skilled worker as an employee. In rural areas, they are also likely to run a 

farm or similar business. Further, they are likely to have a second household income 

from part-time work in administration, health care or education. It should however be 

noted that this is only one explanation and a slight change in the used interpretation 

pattern may actually result in a much less distinct picture. 
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The next section will look more closely at the age structure and the circumstances in 

which people live. 

Residence related variable in relation to Solar-PV installations 

After having some idea about the income situation of households with Solar-PV 

installations, the next set of figures will look at their residential circumstances and 

show that the way of people live together within a household as well as the type of 

accommodation do have an impact on their uptake of Solar-PV. 

Firstly however, a comparison between PV-installations and their representation 

among several age groups will be introduced as it will help to understand some 

findings from the income side as well as support findings on the accommodation 

related variables thereafter. 

KS002 Age Structure Installed capacity/ correlation Number of installations/ correlation 

0-19 years 0.31 0.37 

20-29 years 0.13 0.20 

30-44 years 0.29 0.35 

45-64 years 0.45 0.50 

65-74 years 0.45 0.50 

75 years and over 0.44 0.49 

Table 10 Correlation PV-FIT data to KS002 Age Structure for England and Wales 

Table 10 shows two interesting trends. Firstly, the uptake of Solar-PV for adults is 

significantly higher for people in their mid-40s or older compared to younger adults. 

This matches earlier findings of low correlation for students as well as the much 

higher take up for self-employed people, who would be likely to have built up their 

business by the time they reach their mid-40s. Secondly, the correlation for the 

group under 20 is considerably higher than for the young adult group between 20 

and 30. This figure suggests that a significant number of families with homebound 

children has installed Solar-PV, potentially with teenagers rather than young children 

as the parents would be mostly in their 40s or older. This age structure supports the 

theory that PV-installations depend on a stable household income with a sufficient 

amount of free cash available. Under this proposition, higher incomes would be 
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expected later-on in life as people will have progressed within their jobs and moved 

up the career ladder, which is exactly the result that can be observed in Table 10. 

UV046 Household composition 

Installed 

capacity/ 

correlation 

Number of 

installations/ 

correlation 

One person 0.22 0.29 

One person Pensioner 0.35 0.41 

One family all pensioners 0.54 0.56 

One family Married Couple Households no children 0.56 0.59 

One family Married Couple Households with one dependent child 0.40 0.45 

One family Married Couple Households with two or more 

dependent children 

0.41 0.45 

One family Married Couple Households all children non-

dependent  

0.36 0.42 

One family Cohabiting Couple Family Households no children  0.27 0.32 

One family Cohabiting Couple Family Households with one 

dependent child  

0.32 0.39 

One family Cohabiting Couple Family Households two or more 

dependent children 

0.32 0.38 

One family Cohabiting Couple Family Households all children 

non-dependent  

0.31 0.37 

One family Lone Parent Households with one dependent child  0.13 0.20 

One family Lone Parent Households with two or more dependent 

children  

0.12 0.20 

One family Lone Parent Households all children non-dependent  0.18 0.25 

Other households 0.02 0.07 

Other households all pensioner  0.35 0.40 

Other households all student 0 0 

Table 11 Correlation PV-FIT data to UV046 Household composition for England and Wales 

Table 11 confirms the findings of Table 5 regarding retirees with correlations for all 

types of pensioner households. The correlation is however considerably higher for 

family type pensioner households compared to individuals or other types. One 
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important explanation for that might be the higher household income from two 

pensions rather than just one. Further, retired couples might think more about 

investments into the upkeep of their property in order to stay there and spend some 

valuable time together in a refurbished place. Retired individuals may on the contrary 

thinking more about moving into a smaller property and therefore less willing to 

invest in their current home. 

Further, the hypothesis derived from Table 10 regarding a correlation between PV-

installations and households with children can be supported. It is however noticeable 

that the correlation is much higher for married couples compared to other family 

types with children. This distinction is also true for married couples with no children 

compared to other forms of living. Reasons for that may be found in the higher level 

of governmental support for married couples compared to unmarried ones. 

Additionally, married couples are more likely to have a joined ownership of the 

property, which in turn may positively affect the willingness and the financial 

capabilities to invest in their home. 

UV059 Occupancy35 Installed capacity/ correlation Number of installations/ correlation 

Occupancy rating + 2 or more 0.51 0.55 

Occupancy rating + 1 0.30 0.38 

Occupancy rating 0 0.09 0.16 

Occupancy rating -1 0 0 

Occupancy rating -2 or less -0.13 -0.10 

Table 12 Correlation PV-FIT data to UV059 Occupancy for England and Wales 

Table 12 looks at the occupancy rating per household with negative ratings 

indicating overcrowding whereas positive ones hint towards under-occupancy. The 

correlations with the PV-installation numbers reveal a relationship with houses 

having 2 or more rooms more than the occupants require. Further, a trend seems to 

be noticeable with correlation values decreasing steadily the more the occupancy 

rating turns towards overcrowding. These findings allow deductions towards the 

disposable household income as under-occupancy is likely to be linked to the 

                                            
35

 The occupancy rating provides a measure of under-occupancy and overcrowding. For example a 
value of -1 implies that there is one room too few and that there is overcrowding in the household. 
The occupancy rating assumes that every household, including one person households, requires a 
minimum of two common rooms (excluding bathrooms).  
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amount of disposable income available for property investments. This might be that 

the extra rooms were originally occupied by dependent children that have since 

moved out and are therefore more likely to become independent from their parents 

income. Another possibility would be that the disposable household income has 

been high in the first place so that a bigger house with a number of spare rooms was 

affordable and chosen for convenience. 

UV056 Accommodation Type 

Installed 

capacity/ 

correlation 

Number of 

installations/ 

correlation 

In an unshared dwelling 0.34 0.40 

In an unshared dwelling House or bungalow 0.46 0.52 

In an unshared dwelling Detached 0.70 0.68 

In an unshared dwelling Semi-detached 0.34 0.42 

In an unshared dwelling Terraced (including end-terrace) 0.12 0.19 

In an unshared dwelling Flat, maisonette or apartment -0.1 -0.1 

In an unshared dwelling In a purpose-built block of flats -0.1 0 

In an unshared dwelling Part of a converted or shared house -0.1 0 

In an unshared dwelling In a commercial building 0.1 0.1 

In an unshared dwelling Caravan or other mobile or temporary 

structure 

0.33 0.30 

In a shared dwelling -0.1 -0.1 

Table 13 Correlation PV-FIT data to UV056 Accommodation Type for England and Wales 

Table 13 reveals a clear picture of the accommodation type of people with Solar-PV 

occupy. The correlation with unshared houses is comparatively distinctive and within 

this group, detached dwellings stand out with a correlation almost certainly indicating 

a causal relationship. Further, the lack of a correlation between PV-installations and 

any form of accommodation other than detached/ semi-detached housing stands out. 

These findings indicate that households occupying a detached/ semi-detached 

house are much more likely to install PV on their roof than households living in a 

shared house or a building with several apartments. To complete the picture, the 

following table will look at the ownership of the different types of accommodation. 
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UV063 Tenure 

Installed 

capacity/ 

correlation 

Number of 

installations/ 

correlation 

Owned 0.44 0.49 

Owns outright 0.49 0.53 

Owns with a mortgage or loan 0.38 0.44 

Shared ownership 0.10 0.15 

Social rented 0.10 0.13 

Rented from Council (Local Authority) 0.10 0.13 

Other social rented 0.05 0.08 

Private rented 0.08 0.12 

Private landlord or letting agency 0.06 0.09 

Employer of a household member 0.20 0.19 

Relative or friend of a household member 0.27 0.31 

Other 0.11 0.11 

Living rent free 0.32 0.35 

Table 14 Correlation PV-FIT data to UV063 Tenure for England and Wales 

Adding to the findings of Table 13, Table 14 reveals a clear correlation between 

Solar-PV and ownership of the property the household is living in. This correlation is 

even higher if the building is owned outright, which might not be surprising as 

savings on mortgage payments are likely to result in extra cash available for 

investments into the property. It also becomes clear that no correlation is apparent 

with regard to any other type of ownership, in particular the rental sector. It further 

raises questions as to what extent private landlords and local authorities are 

investing into energy saving measures in general as well as PV in particular for the 

property they rent out.  

Summarizing this set of variables, it should be noted that the results form a much 

more polarized picture compared to the economic factors, which were fairly evenly 

spread over a variety of groups in most cases. This allows describing owners of 

Solar-PV with the following set of attributes. They live mostly in a detached or semi-

detached house36, which they own either outright or with a mortgage. Further, they 

                                            
36

 Bungalows can be classified as houses with just one storey. 
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tend to live in a house with several bedrooms of which some are not occupied. They 

are also likely to be at least in their mid-40s and live in a married relationship 

together with their partner. The occupancy rating in conjunction with the household 

composition also indicates that their house-size is larger than the number of 

inhabiting children would require. This appears to be evenly spread among couples 

with no children as well as couples where one or all children have moved out – a fact 

indicated by the high correlation for pensioner households. 

Comparison FIT-installations with Experian (2009) data 

Median Household Income 

The Census data already indicated that household income has an effect on the 

likelihood to install domestic Solar-PV. As Experian provides direct income estimates 

per household in GBP, it was now analysed whether the height of household income 

correlates with PV-installation data. 

Experian data Installed capacity/ correlation Number of installations/ correlation 

Median Household Income -0.01 -0.03 

Table 15 Correlation PV-FIT installations to Median Household Income for England and Wales 

The results in Table 15 clearly indicate that, based on the analysed data set, no 

correlation between the total amount of household income and PV-installations can 

be found. This also confirms the findings of Map 4 in conjunction with Map 2, clearly 

showing that the commuter belt around London, with the highest median income 

rates across England and Wales, has a fairly moderate PV-deployment compared 

with other parts of the country. Despite the fact that a PV-installation undoubtedly 

requires a considerable amount of cash, the overall amount of income available does 

not seem to be the most important factor towards the decision to invest into Solar-

PV. One reason might be that the figure does not reflect the disposable household 

income, which means that in light of the results of Table 14 for instance a longer 

mortgage repayment period or higher monthly rates due to an increase in house 

price may leave insufficient funds for bigger investments into the property. On the 

other hand, the availability of funds does not automatically come with the intention to 

invest into one’s property in general and Solar-PV in particular. 
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Mosaic Public Sector Data 

Overview 

The next two tables will look at the Experian data in relation to PV-installations. To 

put the results into perspective with the Census data, only the groups and types 

matching the criteria for at least a medium correlation will be looked at in more detail. 

Table 17 therefore only contains a snapshot of those Mosaic groups, for which a 

high correlation was found. A full documentation on all groups and types is available 

in the supporting document provided by Experian. (Experian, 2009) 

Mosaic Groups 2009 

Installed 

capacity/ 

correlation 

Number of 

installations/ 

correlation 

Group 01 Residents of isolated rural communities 0.44 0.33 

Group 02 Residents of small and mid-sized towns with strong local 

roots 

0.52 0.48 

Group 03 Wealthy people living in the most sought after neighbour 

hoods  

0.02 0.05 

Group 04 Successful professionals living in suburban or semi-rural 

homes 

0.43 0.41 

Group 05 Middle income families living in moderate suburban semis 0.12 0.18 

Group 06 Couples with young children living in comfortable modern 

housing 

0.31 0.32 

Group 07 Young, well-educated city dwellers -0.13 -0.09 

Group 08 Couples and young singles in small modern starter homes 0.13 0.17 

Group 09 Lower income workers in urban terraces in often diverse 

areas 

-0.06 -0.01 

Group 10 Owner occupiers in older-style housing in often ex-

industrial areas 

0.24 0.28 

Group 11 Residents with sufficient incomes in right-to-buy social 

housing 

0.19 0.24 

Group 12 Active elderly people living in pleasant retirement 

locations 

0.32 0.32 

Group 13 Elderly people reliant on state support 0.25 0.30 

Group 14 Young people renting flats in high-density social housing -0.14 -0.12 

Group 15 Families in low-rise social housing with high levels of 

benefit needs 

0.03 0.11 

Table 16 Correlation PV-FIT installations to Mosaic Groups for England and Wales 
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According to Experian, people within Group 01 typically live in places well distanced 

from the commuter belt around densely populated cities where farming and related 

businesses are the main source of income. They value the local community as well 

as the traditional, slow paced country life. Married-couple households are more 

common than unmarried and single households are often occupied by widowed 

individuals. In terms of occupancy, owner-occupation is the most common form with 

a large share of spacious, detached houses. (Experian, 2009) The correlation in 

Table 16 further indicates a higher average capacity per PV-installation than in other 

areas as the correlation for the number of installations falls considerably behind the 

capacity figure. Table 17 further reveals, that the main contributors within Group 01 

are well-off pensioners with a strong sense of the environment, as well as farmers. 

The former are likely to have the required means to invest in PV as well as an 

interest in sustainable ways of living. The latter will have large roof spaces on farm 

buildings available and may look at PV as a way to reduce the energy bill or as a 

source of additional income.  

People within Group 02 tend to live in areas with older housing stock in small or 

medium sized towns, usually with a higher than average age structure. They are 

deeply rooted within the local community and often stay there for the rest of their 

lives. Most of them can be described as middle-class, as incomes on either end of 

the scale are less common. They are often self-employed and tend to value the 

service of small local businesses. (Experian, 2009) Table 17 further reveals that a 

good proportion of them are likely to be in their late 50s or older as they own the 

house they live in and their children have already moved out. Also, a sufficient 

amount of disposable income seems to be prevalent.  

Group 04 describes people in their 40s or older with a considerable income from the 

position they hold or from other private investments. They tend to be married with 

children, although the latter have often made their way on to university or into a 

career already. Occupancy is often in spacious, detached houses with more than 3 

bedrooms in commuting distance of the economic centres of the country. Their 

economic behaviour tends towards value for money with a high emphasis on quality 

and reliability, for which they are ready to pay a premium. They will often have the 

financial means to invest but will take an informed decision about that investment. 

(Experian, 2009) Table 17 shows a fairly even spread between successful, older 
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business professionals, well off commuters and middle-aged families with children in 

this group. 

Mosaic Types 200937 

Installed 

capacity/ 

correlation 

Number of 

installations/ 

correlation 

Group01/ Type 01 Rural families with high incomes, often from city 

jobs 

0.33 0.28 

Group01/ Type 02 Retirees electing to settle in environmentally 

attractive locations 

0.44 0.34 

Group01/ Type 03 Remote communities with poor access to public 

and commercial services 

0.27 0.16 

Group01/ Type 04 Villagers with few well-paid alternatives to 

agricultural employment 

0.42 0.32 

Group02/ Type 05 Better off empty nesters in low-density estates in 

town fringes 

0.43 0.43 

Group02/ Type 06 Self-employed trades people living in smaller 

communities 

0.44 0.36 

Group02/ Type 07 Empty nester owner occupiers 0.44 0.44 

Group02/ Type 08 Mixed communities with many single people living 

in the centre of small towns 

0.38 0.34 

Group04/ Type 13 Higher income older champions of village 

communities 

0.43 0.38 

Group04/ Type 14 Older people living in large houses in mature 

suburbs 

0.27 0.29 

Group04/ Type 15 Well off commuters living in spacious houses in 

semi-rural settings 

0.39 0.37 

Group04/ Type 16 Higher income families concerned with education 

and careers 

0.36 0.38 

Table 17 Correlation PV-FIT installations to Mosaic Types for England and Wales 

Geographical context 

The maps on the following pages provide a different perspective on the correlations 

in Table 16 and put those results into context to the results of the spatial analysis 

regarding the PV-deployment across England and Wales. A comparison between the 

PV-capacity per household and the spatial distribution for Mosaic Group 1 clearly 

shows that the regions with a disproportionately high share of households in Group 1 

                                            
37

 Table 17 only represents the Types for Mosaic groups included into the interpretation. A complete 
version of the table can be found in the supplementary material with this report. 
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also have high PV-capacity rate per household. Similar results can be observed 

comparing the PV-installations per household with the maps for Group 2 and 4. It 

can therefore be concluded that a causal relationship between the attributes that 

classify households into Mosaic groups 1, 2 and 4 and an increased likelihood to 

invest in Solar-PV appears plausible. 

Map 12 and Map 14 showing the results for Group 3 and 12 on the other hand also 

highlight why groups other than 1, 2 and 4 did not display similar correlation scores. 

As the PV-deployment across England and Wales is much more evenly spread than 

the correlations across the 15 Mosaic groups, the spatial distribution of households 

in each group must be significantly different in different parts of the country with 

regional hot spots for each group. Map 12 illustrates that postcode districts with a 

high share in Group 3 are located around Greater London, an area with 

comparatively fewer PV-installations. Map 14 shows that although the members of 

Group 12 would generally fit the attribute cluster identified above, the comparatively 

scarce geographical spread of postcode districts with a high population share in this 

group prevents a higher correlation. The geographical context is therefore essential 

in order to interpret the results of Table 16 sufficiently, however as the analysis of the 

Mosaic data is only one aspect within the social analysis it is not necessary to extent 

the spatial analysis to all 15 groups at this stage. 

To summarize the results of both Mosaic tables, it can be stated that the results of 

the Census analysis are broadly confirmed. Further, the Experian data allows 

conjecturing the Census outcomes resulting in three dominant storylines that 

describe the owners of PV-installations in England and Wales. Research question 

two, “ Is it possible to profile households with Solar PV installations based on 

Census data? “, can therefore be confirmed within the limitations described above. It 

must however be stressed that the interpretation of the results allows only a one-way 

conclusion, which is that owners of PV-installations tend to be more prevalent within 

the three described groups than in other groups. The methods of analysis as well as 

the data used do not support a conclusion as to whether people within the three 

described groups are responsible for a majority of PV-installations in England and 

Wales or indeed how large their share is. 
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Map 10 Number of Households in Mosaic Group 1: Residents of isolated rural communities 
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Map 11 Number of Households in Mosaic Group 2: Residents of small and mid-sized towns with strong 
local roots 
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Map 12 Number of Households in Mosaic Group 3: Wealthy people living in the most sought after 
neighbour hoods 
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Map 13 Number of Households in Mosaic Group 4: Successful professionals living in suburban or semi-
rural homes 
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Map 14 Number of Households in Mosaic Group 12: Active elderly people living in pleasant retirement 
locations 
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Comparison of the results with the DECC report on trends of Solar-PV deployment 

DECC commissioned a report with a similar scope and a slightly differing set of 

variables to this dissertation in order to determine the social drivers that affect the 

deployment of Solar-PV. DECC used a different methodology by grouping all factors 

on Lower Super Output Area (LSOA) level into 10 groups and comparing the number 

of PV-installations with each variable. (DECC, 2012a) The PV-capacity as such was 

not looked at specifically. The report also attempts to clearly distinguish between 

owners of individual installations and multi-site owners (more than 25 sites) due to 

different drivers leading towards the installation decision. It is however unclear, 

where this information of ownership comes from as it is not included in the public 

Ofgem report on FIT-installations (Ofgem, 2011) and if estimated, on what grounds 

these estimates were based. Although DECC’s approach eradicates a considerable 

amount of detail provided with the correlation method, findings on the comparable 

variables are mainly similar. 

The DECC report supports the correlation described in Table 10, stating that higher 

age groups, above 45, are more likely to install PV than younger generations. 

Further trends are confirmed for income and educational deprivation in relation to 

PV-installations. An increase in the number of installations was observed with 

decreasing values for both deprivation indices. Although both outcomes can be 

observed as a result of this report as well, the factors analysed by DECC reveal the 

limitations of the applied method of analysis and the difficulties of interpretation of 

results when the analysis relies on only one variable per aspect. An uptake in 

privately owned installations in less income deprived areas does suggest a trend that 

is much less clear than it sounds, as this report clearly found no correlation between 

the median household income and the number of PV-installations. Equally on the 

educational aspect, the DECC report suggests a trend of more PV-installations with 

increased educational levels. This however is much vaguer looking at the findings of 

Table 7 and Table 8, where skilled trades and lower managerial positions scored 

much higher correlations than top management professionals. 

DECC further confirms the observation of a higher PV-uptake in rural areas, a finding 

that is evident in the spatial analysis in this report. One possible explanation was 

given in connection to the gas-grid, as the number of PV-installations increases for 

rural areas off the gas-grid. Additionally, DECC indicates a higher PV-uptake for 
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owner occupied properties in a higher council tax band, which also coincides with the 

findings in this report. (DECC, 2012a) 

Overall, the DECC report provides a mixed and fairly diluted picture of the social 

drivers of PV in the UK but adds some interesting aspects to the interpretation of the 

results in this report. 

Conclusions 

The data clearly indicate that the overwhelming majority of PV-installations in 

England and Wales are small domestic systems. As the ownership of the installation 

is not evident from the data, it is not possible to draw conclusions as to whether 

multi-site ownership is of any importance although the evidence from the Census 

analysis indicates that this is not the case. If it was, a much higher correlation for 

rented properties could be expected. Commercial installations clearly are the 

exception at the moment, although there are signs of increased interest from the 

commercial sector in recent months.38Ernst & Young partially blame the structure of 

the FIT and the fast track review of the tariff structure towards the end of 2011 for the 

small share of installations above 50kWp. As installations costs only marginally grow 

with the size of the installation, this lack in volume (panels, inverters) is partially 

responsible that capital costs for a solar system were, despite falling prices, still 30-

35% above larger markets such as Germany and Italy. The future attractiveness of 

the UK market will determine the extent to which the capital costs will align to world 

market prices. (Ernst & Young, 2011) Capital costs however did fall to a level that 

made projects beyond 1MWp that had been stopped after these large systems were 

excluded from the FIT-scheme in 2011, attractive again. A number of projects are 

expected to go ahead over the coming months39, supported by the Renewable 

Obligations (RO) scheme. (Hughes, 2012d) Overall, a good mix across various 

installation sizes appears to be essential in order to build a strong local PV-industry 

that will not only generate jobs but more importantly keep a highly competitive 

environment, which is expected to lead to more significant cost reductions for PV-

systems over the coming years. 

                                            
38

 One example is Sainsbury’s announcement that it has equipped 169 of its stores with PV, totalling 
up to 16MWp installed capacity. (Bennett, 2012b) 
39

 TGC Renewables among others has a number of projects in the pipeline; one is an 8MWp 
installations in Devon currently under construction. (TGC, 2012) 
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For domestic installations, household income appears to be an obvious factor that 

determines whether a household is able to install Solar-PV or not. The results of the 

analysis indicate however that the stability of the income-flow as well as the level of 

disposable income appear to be the more important factors. Further, results across 

different occupations can be interpreted as a strong indicator towards more than one 

household income. On the other hand, the required financial means alone do not 

seem to automatically trigger PV investment, looking at the results for well-paid jobs 

within the financial service industry and particularly at the spatial analysis displayed 

in Map 4. Income is undoubtedly important but high incomes alone do not 

automatically lead to high PV-installation rates as Map 4 clearly illustrates. More 

important seems to be the motive of how to use the disposable income and the 

analysis indicates that households looking to invest in their own property are more 

likely to choose Solar-PV. A report published by DECC on the FIT-uptake (DECC, 

2012a) and a survey carried out by uSwitch.com (Hughes, 2012a) suggest further 

that rising energy bills are a considerable driver for households to invest into Solar-

PV. Additionally, the uSwitch.com survey also suggests that a number of people 

installed PV in order to do their share in sustaining the environment. (Hughes, 

2012a) Plater further points out that the length of the payback period on the original 

investment is an important driver for households to consider a PV-investment. 

(Plater, 2009) Significantly falling system costs towards the end of 2011 leading to 

significantly higher returns on investment and therefore shorter payback periods 

partially explain the high installation rates at this time. 

Another important factor appears to be social stability within people’s life. Results for 

age groups, household composition and occupancy paint a picture of people that 

have settled down, started a family and invested in an appropriately sized property. 

These people may see Solar-PV as a long-term investment to raise the value of their 

property or to reduce their long-term energy costs (Hughes, 2012a) but with the 

intention of staying there rather than moving to another property. If the attractive 

returns on investment on the FIT alone were the driver, a much higher correlation for 

rented properties could be expected as the owner would receive the payments either 

way, whether he occupies the place or not. The group of long-term orientated 

households is also less likely to be affected by the negative press coverage 

surrounding the FIT-cuts over the last 12 months (Hughes, 2012b), whereas some of 
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more short-term orientated households were likely to be deterred by warnings such 

as those issued by the Royal Institute of Chartered Surveyors40. (Hughes, 2012c) 

Hendry further identified a lack of information on the technology as such among 

mortgage lenders as a potential deterrent for a PV-installation, particularly on the 

aspect of how the property value will be affected. (Hendry T. , 2011) This may in 

some cases lead to misinformation and further uncertainty among young house 

owners who want to sell on their property at some point in order to move to a bigger 

house and may be a further explanation for the lower uptake in the age groups 

between 20 and 45.  

Evident is also the increased uptake of PV-installations in less densely populated, 

rural areas compared to more urban environments. The Mosaic data lead to the 

conclusion that aspects of localism can improve the willingness to invest into Solar-

PV within one’s property as well as the local community. A survey conducted by 

Scene on community energy projects in Scotland revealed that particularly local 

income generation and the support of the local economy drive people’s support for 

renewable energy projects. Also aspects of self-sufficiency, increased energy 

awareness and local control over commercial energy projects play an important role. 

(Scene, 2012) Although similar research does not exist for England and Wales so 

far, it appears plausible that localism can be a decisive factor on investment 

decisions and therefore drive PV in rural areas across the UK. Further, surveys by 

Barclays41 and the National Farmers Union (NFU)42 revealed the popularity of PV in 

the agriculture sector, further confirming the findings of this report. Main drivers were 

high energy costs as well as the outlook of generating additional income from the 

FIT-scheme. 

The Census data does not cover individual views on the importance of energy 

efficiency, reduction of carbon emissions or other environmental aspects that may 

have a significant effect on the investment behaviour of individual households. 

However, the correlations for skilled trades and other professions that require basic 

technical understanding support the hypothesis that awareness of the benefits of the 

                                            
40

 The Royal Institute of Chartered Surveyors warned of possible scams by companies offering free 
solar panels, which would lead to substantial difficulties when selling off the property. (Hughes, Solar 
Power Portal, 2012c) 
41

 This refers to an article published on Solar Power Portal. (Bennett, 2012) 
42

 This part refers to an article published on Solar Guide. (Whitlock, 2012) 
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FIT-scheme as well as the knowledge on how the scheme could be utilised within 

one’s own property is of vital importance. People working in above professions are 

more likely to be aware of building related governmental support schemes than 

others as part of running their business and will also have a good technical 

understanding of what needs to be done to set up a Solar-PV installation on their 

roof. On the other hand as the UK solar industry becomes more established and 

under the pressure of constantly decreasing FIT-rates, more sophisticated marketing 

is likely to spread the benefits of a solar installation to a wider audience in future. 

(Bennet, 2012)There are some indications that the aim to reduce the carbon footprint 

has manifested into commercial PV-projects recently.43 Further, a survey conducted 

by Good Energy found that the PV-installation in many households was 

accompanied by an increased awareness of the importance of efficient energy use 

leading to actual behaviour change. 55% claimed that they reduced their overall 

energy consumption after installing Solar-PV, 60% invested into additional energy 

efficiency measures such as loft insulation and over 65% try to align their daily 

electricity consumption more with the generation patterns, i.e. by heating the hot 

water during the day rather than overnight. (Good Energy, 2011) These results tie in 

with earlier findings by Keirstead, indicating that micro-generation technologies 

including PV can lead to behavioural change in terms of less energy consumption 

and load shifts towards the daytime generating hours. (Keirstead, 2007) As the 

argument on Solar-PV often circles around its financial returns, a survey based 

research project on a larger scale would be interesting in order to find out how much 

aspects of sustainability and carbon reduction affect the view and decision making 

process of individuals towards PV. 

In terms of tenure, it is striking that the data show very little evidence for a broad 

uptake of PV on rented property. There might be a slight delay in terms of council 

owned housing as a number of local authorities were interested but potentially face 

longer planning horizons to turn a project compared to individual house owners.44 

The data however does not suggest a big impact of multi-site owners so far and an 

overall lack of interest from private landlords, which raises another question that may 

                                            
43

 In addition to Sainsbury’s projects (Bennett, 2012b), also installations by the London School of 
Economics (LSE) are influenced from that direction. (Murray, 2012) 
44

 One example is the recently completed project by Wrexham Council to equip 3000 properties of 
social housing with Solar PV. (Randall, 2012) 



71 
Student ID 12722839 

impact a range of policy measures to reduce carbon emissions. If a home-owner has 

the intention of investing in his or her property, profit orientated behaviour would 

make them seriously consider Solar-PV, as the system not only offers long-term 

savings on the electricity bill but also cash-payments straightaway via the FIT-

scheme. There might be a number of reasons behind the sluggish uptake of PV from 

landlords but overall, the results lead to the conclusion that the renting market in 

England and Wales is predominantly a buyer’s market, in which landlords can 

achieve high returns without investing hugely in the properties they rent out. 

Projecting this onto other energy efficiency policies like the Green Deal45, the 

measure theoretically has chances of a good uptake for owner-occupied properties if 

the incentive is high enough and may face the fate of Solar-PV on rented properties 

unless market conditions change. On the upside, over 68% of households in 2001 

lived in a property they own46 meaning that the Green Deal for instance does 

address the majority of households in England and Wales. On the downside 

however, the age group with particularly high uptake on Solar-PV might be up to 9 

years higher than in the results as the FIT-scheme was only introduced in 2010. As 

property price increases outstripped increases in household incomes significantly 

after 2001 inevitably leading to higher mortgage payments or a longer repayment 

period, it remains questionable whether the group of 45 year old people would score 

equally high correlations based on the 2011 Census. Pattison et al suggest that the 

current trends point to a significant shift in the tenure structure across the UK. The 

private renting sector is expected to grow and reach 20% of the total market by the 

early 2020s whereas the relative share of owner occupation is set to decline. 

(Pattison et al, 2010) Looking at the outcomes of this report, a shift in tenure 

structure will have to be reflected within the support mechanisms to ensure the 

targets of the Climate Change Act will be met. As the financial incentive from existing 

schemes does not appear to be attractive enough for the majority of landlords, a 

combination of more ambitious building regulations on energy efficiency as well as 

more competition on the renting market side-lined by a massive increase on the 

supply side appear to be essential in order to make the UK’s carbon reduction plans 

achievable.  

                                            
45

 The Green Deal is set to boost energy efficiency investments for UK households. (DECC, 2012c) 
46

 As reported by Pattison et al. (Pattison et al, 2010) 
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Summarizing the findings, research questions one47and two48have been answered 

as an outcome of the spatial and social analysis. Research question three49 is a bit 

more complex to answer as the outcome of the analysis only allows indirect 

evidence. The data clearly shows that PV in the UK is not only a technology for the 

very high-income households. Equally, it has to be stated that so far rented 

properties in general and the social housing sector in particular have not seen a 

wide-range deployment of PV-installations, despite on-going projects in some parts 

of the country. Although the potential benefit of reduced energy bills for tenants have 

been shown (Bahaj et al, 2006), a number of factors with a high level of political 

uncertainty around the FIT-scheme certainly being one of them have led to a so far 

only limited uptake in this sector of the market. With further decreasing prices on 

solar panels and a stronger industry to promote the technology, there is a distinct 

possibility that this will change in future. It should also be remembered that only the 

strength of the UK PV-market led to the sharply decreasing prices over the last 12 

months and that this potential was only possible with the initial support of the FIT. 

Monbiot and other critics of the FIT pointed out that the mass deployment of PV is 

leading to increased energy bills, particularly felt by the poor who cannot afford the 

up-front investment to benefit from the technology themselves. (Monbiot, 2010) Apart 

from the fact that energy prices will almost certainly further increase in future 

regardless what happens to PV, this report clearly indicates that the underlying 

problem behind fuel poverty is the lack of investment into energy efficiency 

measures in the renting market segment. Addressing this problem with technologies 

such as PV will most certainly ease fuel poverty in a cheaper and more sustainable 

way than benefits helping households to pay their energy bill. As it stands however, it 

has to be concluded that so far mainly middle-class households benefited from the 

FIT-scheme and question three realistically has to be answered with yes. 

  

                                            
47

 “How are Solar PV installations spread across England and Wales and what regions benefit most?” 
48

 “Is it possible to profile households with Solar PV installations based on Census data?” 
49

 “Could the FIT scheme for Solar PV be described as a subsidy for the middle-class?” 
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Outlook and further research 

Based on the results presented in the previous chapters, two main areas appear to 

be of particular interest for future research. Firstly, updating the analysis with new 

PV-installation data as well as results of the 2011 Census would significantly 

increase the quality of the output data. Once the latest Census data is implemented, 

annual updates on the installation figures would show if observed trends manifest 

themselves or potentially change as PV might attract wider parts of the population. A 

close cooperation with DECC and Ofgem could further increase the accuracy of the 

data output, although this might only be necessary if specific postcode districts were 

to analyse individually. 

More importantly however, the findings of this report should be verified by a 

representative survey among owners of PV-systems in order to validate and readjust 

the outcome of this report. Particularly the aspect of behaviour change in relation to 

the financial benefits of the FIT-system would be fascinating to look at in detail as 

this level of information can only be observed by a survey based research. This 

report indicated the importance of disposable income in relation to the right motive 

that channels this income towards a PV-system. The next step would now be to look 

at these motives in more detail and under a number of different aspects from 

localism, the individual view on carbon reduction and sustainable energy production 

to expectations on return on investments and payback. The findings of this paper 

can be a valuable guideline in the design of the survey, which would ultimately lead 

to a much better understanding of requirements and policy adjustments necessary in 

order to achieve the targets of the Climate Change Act and lead the UK towards a 

sustainable and carbon-free energy system. 
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