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1 Introduction 

This report explores how consumer data on income can be used to predict house 
prices. It builds on a large body of academic work that has attempted to explain the 
behaviour of house prices. It makes use of new data about incomes at the small area 
level. 
 
House price growth is well documented, particularly in the UK. In contrast to much of 
Europe, the UK has a large proportion of home owners, with housing typically the 
largest asset that households own. Prior research (Meen & Andrew, 1998) has shown 
that the distribution of income is an important factor in predicting house price change.  
Changes in house prices, particularly if these changes are not homogenous, therefore 
plays a big role in the distribution of income and wealth in communities. There is also 
evidence suggesting that children whose parents live in areas with higher house prices, 
are likely to be older when they leave home (Bayrakdar & Couler, 2018). 
 
House prices can also present a significant barrier to tackling poverty. Analysis of 
spatial poverty traps has shown that until deprivation within areas falls below a certain 
level, house prices remain stagnant (Meen, 2009). If poorer people’s house prices grow 
at a slower rate relative to wealthier people, wealth inequality is likely to increase. Such 
transitions within areas often prove controversial. Gentrification, particularly in areas of 
London such as Hackney, has been met with resistance, as people on lower incomes 
find the areas in which they live becoming unaffordable and consequently being forced 
to move elsewhere. 
 
Consumer data is being used more and more widely to grasp with complex issues, with 
housing being no exception. A recent start-up, attracting investment from major 
financial firms has been using consumer data to predict which areas will be the next to 
be “gentrified” (Phillips, 2017). This analysis takes a novel approach, using consumer 
estimates of small area income to assess whether alternative data sources can play a 
part in understanding how house prices are likely to change in the future. 
 
 

Overview of geographic areas 
 
This analysis uses income estimates from a wide range of data sources. Many of these 
sources provide income estimates at different geographic levels. Many of these 
estimates of income exist at regional level. This analysis focuses specifically on 
England. There are nine regions in England: North West, North East, Yorkshire and 
Humberside, West Midlands, East Midlands, East of England, London, South East and 
South West. 
 
The next layer of geographic areas considered in this report are Local Authority 
Districts (LAD), of which there are 326 in England. They are a combination of 
metropolitan boroughs, London boroughs, non-metropolitan districts, unitary 
authorities, as well as the City of London and the Isles of Scilly which are also districts, 
but do not correspond to any of these categories. 
 
Medium Super Output Areas (MSOA) are geographic areas defined from the Census. 
These were last updated in 2011. There are 7,201 MSOAs, with a minimum population 
of 5,000 and an average population of 7,200. Similar to these are Lower Super Output 
Areas (LSOAs), which are also defined from the census. There aer 34,753 in England, 
with a minimum population of 1,000 and an average population of 1,500.  
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There are a number of other geographic areas that are commonly used in the UK, such 
as counties, wards and output areas; however these are not used in this report. 

 

Regions 
9 Regions in England 

Local Authority Districts (LAD) 

326 LADs in England 

Medium-Layer Lower Super Output 

Area (MSOA) 

7,201 MSOAs in England 

Minimum Population: 5,000 

Average Population: 7,200 

Lower-Layer Lower Super Output 

Area (LSOA) 

32,544 LSOAs in England 

Minimum Population: 1,000 

Average Population: 1,500 
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2 Data Sources 

This research draws on a number of data sources, which are described in detail below. 
In particular, it utilises ONS small area income estimates that were constructed from 
administrative data, alongside two consumer data sources: CAMEO Classifications and 
Acxiom small area income estimates. 

2.1 ONS Small Area Income Estimates 
 
A wide range of organisations, including central government departments, local 
authorities, academics, commercial organisations and independent researchers have 
previously stated a need for income estimates at a local level. This was reflected in a 
government white paper concerning the 2001 Census. Although there was clear policy 
need, there were concerns about asking for income information on both the 2001 and 
2011 census. In addition to concerns about the implications for response rates, there 
were also concerns about how to ask for detailed and accurate information about 
income on a relatively short questionnaire. For this reason income questions have not 
been included on the Census. 
 
The Office for National Statistics have therefore adopted an alternative approach, 
creating four separate sets of model based estimates of small area income. The first 
two sets of estimates, for 2011/12 and 2013/14 use survey data (from the FRS) and 
are available at Medium Super Output Area (MSOA) level. More recently, the ONS has 
been attempting to use administrative data to produce their small area income 
estimates. The administrative based estimates for 2013/14 are available only at the 
Local Authority (LAD) level, whilst the 2015/16 estimates are available at Lower Layer 
Super Output Area (LSOA) level. Only the administrative based estimates have been 
used in this report, however some exploratory analysis of the 2012 and 2014 survey 
based estimates is conducted in the accompanying report on income and methodology. 
 
Please note that whilst the small area income estimates using survey data are National 
Statistics, the administrative data research outputs do not have National Statistics 
status. To have National Statistic status, statistics must be assessed as compliant with 
the Code of Practice for Official Statistics by the Office for Statistics Regulation. 

2.1.1 Administrative data based estimates 

 
Following the survey based small area income estimates, the ONS have been 
developing outputs based purely off of administrative data1. The main source of 
information for these estimates comes from Pay As You Earn (PAYE) data from HMRC 
and benefits data from DWP. This means that income recorded in other ways, such as 
Self-Assessment is not included. The outputs refer to income earned in the tax years 
ending in 2014 and 2016 for each of the two administrative outputs respectively. The 

                                                
1 See more about these estimates on the ONS website, 2013/14 
https://www.ons.gov.uk/census/censustransformationprogramme/administrativedatacensusproje
ct/administrativedatacensusresearchoutputs/populationcharacteristics/researchoutputsincomefr
ompayeandbenefitsfortaxyearending2014, 2015/16 
https://www.ons.gov.uk/census/censustransformationprogramme/administrativedatacensusproje
ct/administrativedatacensusresearchoutputs/populationcharacteristics/researchoutputsincomefr
ompayasyouearnpayeandbenefitsfortaxyearending2016 [Accessed 13/03/18] 

 

https://www.ons.gov.uk/census/censustransformationprogramme/administrativedatacensusproject/administrativedatacensusresearchoutputs/populationcharacteristics/researchoutputsincomefrompayeandbenefitsfortaxyearending2014
https://www.ons.gov.uk/census/censustransformationprogramme/administrativedatacensusproject/administrativedatacensusresearchoutputs/populationcharacteristics/researchoutputsincomefrompayeandbenefitsfortaxyearending2014
https://www.ons.gov.uk/census/censustransformationprogramme/administrativedatacensusproject/administrativedatacensusresearchoutputs/populationcharacteristics/researchoutputsincomefrompayeandbenefitsfortaxyearending2014
https://www.ons.gov.uk/census/censustransformationprogramme/administrativedatacensusproject/administrativedatacensusresearchoutputs/populationcharacteristics/researchoutputsincomefrompayasyouearnpayeandbenefitsfortaxyearending2016
https://www.ons.gov.uk/census/censustransformationprogramme/administrativedatacensusproject/administrativedatacensusresearchoutputs/populationcharacteristics/researchoutputsincomefrompayasyouearnpayeandbenefitsfortaxyearending2016
https://www.ons.gov.uk/census/censustransformationprogramme/administrativedatacensusproject/administrativedatacensusresearchoutputs/populationcharacteristics/researchoutputsincomefrompayasyouearnpayeandbenefitsfortaxyearending2016
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estimates for 2013/14 are available at Local Authority (LAD) level, whilst the 2015/16 
estimates are available at LSOA level. 
 
The small area income based estimates use a number of other data sources. One of 
these is the Statistical Population Dataset (V1.0 is used for the 2013/14 estimates and 
V2.0 for 2015/16)2 which provides small area estimates of population. The ONS hopes 
to be able to produce income statistics using administrative data consistent with the 
Canberra Group Handbook (United Nations Economic Commission for Europe, 2011), 
where gross income is defined as: 
 

• Income from employment, including employee and self-employed income 

• Property income, including income from financial and non-financial assets 

• Current transfers received, which includes social security and pensions 

 

So far, the small area income estimates from administrative data have not managed to 
fully capture these components. Whilst it aims to source data to fully cover these 
elements in future, the data currently available to produce small area income estimates 
is not sufficient to meet the Canberra Group definition. At present, the data available is 
as follows: 
 

• Pay As You Earn (PAYE), HMRC: This captures all payments made via PAYE, 
including wages and salaries, occupational and private pensions, and some taxable 
benefits. This does not capture self-employment income 

• Tax Credits, HMRC: Tax credits are state benefits paid to those with children, the 
disabled and other workers on low incomes. This data contains the total payments 
made to claimants and their partners in a tax year. 

• Single Housing Benefit Extract (SHBE), DWP: This contains information on 
Housing Benefit claims submitted to DWP by Local Authorities, and is available to 
those on low incomes to help towards paying rent 

• National Benefits Database (NBD), DWP: This contains data on a wide range of 
benefits administered by DWP, including: JSA, Income Support, Incapacity Benefit, 
Severe Disablement Allowance, ESA, Carer’s Allowance, Widow’s benefits or 
bereavement benefits, Disability Living Allowance, Pension Credit, State Pension 
and Attendance Allowance. 

 

The 2015/16 income estimates also include Child Benefit data, in addition to the 
sources included in 2013/14. Reforms to Child Benefit in January 2013 may have an 
impact on the coverage of this dataset, as new eligibility criteria may reduce the 
number of claimants in households with higher incomes. 
 
The administrative research outputs achieved relatively good coverage of the 
population, with some income information for approximately 87% of people aged 16 
and over in 2013/14. At Local Authority level, coverage varies from 74% to 93% in both 
sets of estimates, although the number of LADs with over 90% coverage increased 

                                                
2 Version one uses data from NHS Patient Register; Department for Work and Pensions (DWP) 
Customer Information System; and data from the Higher Education Statistics Agency (HESA) 
and aggregate statistics for home and foreign armed forces personnel, supplied by the Ministry 
of Defence. Version two of the SPD uses an improved matching methodology and “activity” data 
from the NHS, DWP and HM Revenue and Customs (HMRC) to assign records on the SPD to 
the most likely address. 
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from 84 in 2013/14 to 151 in 2015/16. Coverage is thought to be poorest for students 
and young people, who may have no salary or benefits (as student loan is not included 
in the definition of gross income). Self-employed people, who are likely to pay their tax 
through self-assessment, may also be under-covered. 
 
The income definition for the 2013/14 research outputs includes: 

• Gross earnings (net of pension contribution) from employment including any 
benefits in kind paid through PAYE 

• State support: Most benefits, including tax credits 

• Income from occupational and personal pensions included on the PAYE dataset 

 

The components included in the Canberra definition but not covered by the 2013/14 
research outputs are: 

• Income from self-employment or income from an employer not paid using PAYE 

• Investment income including interest from Individual Savings Accounts (ISAs), 
other savings accounts, bonds, stocks and shares 

• Some state support including Child Benefit (missing from 2013/14 estimates only), 
Winter Fuel Payment, Universal Credit and Personal Independence Payments 

 

2.2 Acxiom 
 
Comparable to the ONS estimates using the FRS data, the Acxiom data is also 
comprised of survey-based model estimates. Survey data was collected from a large 
number of consumer surveys (known as the Research Opinion Poll). These surveys 
were collected in a variety of forms (such as postal surveys, surveys given to airline 
passengers, web surveys etc) over 12 months. Approximately hundreds of thousands 
of surveys returned for the 2011/12 estimates. In addition to income, Acxiom collected 
data on a wide number of characteristics, such as consumer spending, car ownership, 
tenure and other characteristics like age and gender. 
 
The responses of these surveys were compiled and model estimates of household 
characteristics (including income were produced). Javelin carried out a number of 
assessments to determine the quality of the data. Prior to the release of the 2011 
Census data, the ONS produced estimates of the UK population and other 
characteristics, using a wide range of data sources. Similar estimates were produced 
by Javelin using the Acxiom data, and when the Census data was released the Acxiom 
based estimates were assessed by Javelin to be closer to the official Census statistics 
than the ONS estimates. 
 
However uncertainty over the reliability of the Acxiom data remains. Whilst the 
characteristics contained in the data seem to be credible estimates, data on income 
was not collected in the Census. This research will therefore compare the Acxiom 
income estimates with the other available income estimates, exploring the implications 
of these findings for current survey methodology. 

2.3 CAMEO Classifications 
The CAMEO Classifications system is a consumer dataset used to classify areas, 
created by the Call Credit group. The data available for this analysis classifies areas at 
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postcode level for 2016 and is similar in many regards to other commercial 
classification systems such as the Acorn classifications. As with the IMD, there are a 
number of domains that contribute to the overall classification. These domains are: 
 

• Age 

• Housing tenure 

• Household composition 

• Economic activity score 

• Life stage score (incorporating factors such as marital status) 

• Financial groups (credit risk) 

• Income 

• Social Class 

• Occupation 

• Mortgage 

• Investment 

• Unemployment 

• Property 

 
Each of these domains contributes to the overall UK classification, which is made up of 
ten groups, detailed in Table 2:1 along with their prevalence. The classification can be 
further broken down into sub-groups, though these are not used in the analyses 
presented in this report. 
 
 

Table 2:1 CAMEO UK Household Groups 

Group Proportion of UK Households (%) 

Business Elite 6.27 

Prosperous Professionals 4.86 

Flourishing Society 9.77 

Content Communities 10.98 

White Collar Neighborhoods 10.35 

Enterprising Mainstream 8.71 

Paying the Mortgage 14.54 

Cash Conscious Communities 13.16 

On a Budget 11.85 

Family Value 9.33 

 
 
For the most part, the classification system splits the population into twenty equally 
sized groups. This includes the age, tenure, household composition, social class, 
economic activity, life stage, occupation, mortgage, property and unemployment. The 
financial groups are assessments of credit risk3, split into seven (unequally sized) 
groups, which can be further broken down into more detailed sub-categories. Similarly, 

                                                
3 Derived from the number and value of CCJ’s in the postcode. 
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the “Investor” domain assesses wealth and financial sophistication, based on 
household shareholdings, split into seven groups. 
 
The income domain, which is of primary interest for this research, classifies postcodes 
into one of eight categories. Each category is defined as “many households with an 
income of…”, as detailed in Table 2:2 below. 
 
 

Table 2:2 CAMEO UK Income Groups 

Many households with an income of… Proportion of UK 
Households (%) 

Income Index (100 = 
National Average 

Less than £10,000 3.53 0-31 

Greater than £10,000 but less than £20,000 25.94 31-62 

Greater than £20,000 but less than £30,000 22.80 62-93 

Greater than £30,000 but less than £40,000 19.39 93-124 

Greater than £40,000 but less than £50,000 13.83 124-156 

Greater than £50,000 but less than £75,000 11.08 156-233 

Greater than £75,000 but less than £100,000 2.57 233-311 

Greater than £100,000 0.69 311-1555 

 
 
The structure of the data and its subsequent aggregation for this analysis presents 
significant challenges for interpretation. It is difficult to quantify what constitutes “many” 
households and furthermore it masks information about the distribution of income 
within these areas. This challenge is revisited later in this report. 
 

2.4 House Price Analysis Data 
The house price analysis drew on data from a number of sources. In addition to the 
income estimates, the following information (at LSOA level) was used: 
 

• House prices and number of transactions 

• Property stocks and numbers of properties in council tax bands 

• A range of demographic statistics 

• Number of JSA claimants 

• Crime statistics 

 
All these statistics were available from open sources, with the exception of the Crime 
data (sourced from Police Data UK). Data on house prices were sourced from the Land 
Registry. Specifically the data used in this analysis comes from the UK House Price 
Index (HPI).The house price data was used as an outcome variable, alongside the 
historic house prices as covariates within the model (for more about the model 
methodology, see chapter 3). This contained information on house prices from 1996 to 
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the year ending June 20174. Council tax data was sourced from the Gov.uk website5, 
which included the property stocks and number of properties within council tax 
bandings. 
 
The demographic statistics were sourced from the 2011 Census. As such, these 
statistics are likely to be a little out of date for use in the house price model, however it 
allows us to use detailed information for small local areas (LSOAs) and this gave it a 
distinct advantage over other data sources. The ONS website NOMIS, which contains 
information on local labour market statistics, provided estimates of the number of JSA 
claimants within LSOAs. 

                                                
4 
https://www.ons.gov.uk/peoplepopulationandcommunity/housing/bulletins/housepricestatisticsfo
rsmallareas/yearendingjune2017 [Accessed 01/04/2018] 
5 
https://www.ons.gov.uk/peoplepopulationandcommunity/housing/bulletins/housepricestatisticsfo
rsmallareas/yearendingjune2017 [ Accessed 01/04/2018] 

https://www.ons.gov.uk/peoplepopulationandcommunity/housing/bulletins/housepricestatisticsforsmallareas/yearendingjune2017
https://www.ons.gov.uk/peoplepopulationandcommunity/housing/bulletins/housepricestatisticsforsmallareas/yearendingjune2017
https://www.ons.gov.uk/peoplepopulationandcommunity/housing/bulletins/housepricestatisticsforsmallareas/yearendingjune2017
https://www.ons.gov.uk/peoplepopulationandcommunity/housing/bulletins/housepricestatisticsforsmallareas/yearendingjune2017
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3 Methodology 

This research employs a number of statistical techniques in each of the analyses. The 
first section in this chapter explores the different income definitions and explores the 
various measures of income inequality and low income that are considered in the 
analysis. The same methods could not be employed in all data sets because of 
different data structures and available variables. The chapter therefore goes on to 
explore the different methods used for each of the separate data sets. Finally, this 
chapter explores the quantitative methodologies used to explore the relationship 
between small area income and house prices. 
 
The first house price model was constructed first using the ONS estimates of small 
area income for 2016. The model specification was then decided using a manual step-
wise approach which is detailed in section 3.1. After the first model was constructed, 
the income variables were then substituted with the consumer data for two additional 
models, one using the Acxiom data and the other using CAMEO data. Finally 
alternative model specifications were considered, utilising as much consumer data as 
possible, by either substituting existing variables, or by adding additional covariates to 
the model. 

3.1 Creating the house price model 
The analysis was completed in several steps. In the first step it was anticipated that 
some of the available data might be correlated – specifically house prices and council 
tax bands. Council tax bands are assessed based on property values and it was 
therefore anticipated that this data would be highly correlated. We therefore conducted 
several OLS regressions to investigate whether council tax bands should be included in 
the final model. This assessment concluded that a regression model seeking to 
ascertain the link between income and house prices should not include council tax 
bands. Moreover, it might be possible to actually use council tax bands as proxies for 
house prices. Although, attention should be given to whether the over-time variation in 
council tax band ‘membership’ is consistent with actual over-time variations in house 
prices. 
 
After the inclusion of council tax bands was eliminated from the approach, the model 
was constructed using a manual step-wise approach. The initial regression model 
included the following groups of variables: 
 

• Income distribution, based off of ONS small area income estimates with the 
following categories: 

o £0k-£5k 

o £5k-£10k 

o £10k-£15k 

o £15k-£20k 

o £20k-£30k 

o £30k-£40k 

o £40k-£60k 

o £60k+ 
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• The numbers of various crimes in the local area (we only included crimes that 
previous analysis, not reported here, that has been shown to have a significant 
impact on house prices) 

• The total number of benefit claimants 

• The number of property transactions in the same period as the one identified by the 
dependent variable 

 

In the following step we included age groups (0-19; 20-29; 30-44; 45-59; 60- over) in 
the model, but their contribution to the R2 was minimal. In this step we also tested a 
moderation hypothesis by interaction between age groups and income groups. The 
underlying assumption was that it possible that combination between the size of the 
population of a particular age group and wealth in a local area might have a particular 
impact on house prices. We were not successful in identifying any statistically 
significant effects. As such, the interactions were removed. 

In the subsequent steps, we included several other control variables, these included: 

• Fixed effects for region (acknowledging that house prices are partially driven by the 
LSOAs geographical position within England)6. This resulted in several other 
variables losing their significance (such as crime indicators) and these were 
removed from the model. 

• Variables for housing tenure were added to the model. The effect on the R2 was 
minimal but the impact of the variables was statistically significant. The 0-19 age 
group was removed as it lost statistical significance 

• In the following steps we also added: 

o Population density 

o Occupancy statistics (i.e. overcrowding) 

o Availability of cars (which was not statistically significant and subsequently 
removed) 

o Approximate social grade which contributed very little to the R2 

o Demographics ((number of people with no qualifications, ethnicity, and long 
term ill. The multiple occupancy variable lost significance at this stage and 
was removed). 

o Commuting distance and C1 and C2 social grades were removed 

 

This left us with the final model, which contained: 

• ONS income estimates 

• Crime statistics: Vehicle crimes, violent crimes, shoplifting, criminal damage and 
arson, other theft, drug related crime and theft from the person 

• Age bands (except 0-19) 

• Region 

• Occupancy statistics (housing density) 

• Tenure: ownership, social renting and private renting 

                                                
6 Reference category was set to London 
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• Social class 

• Number of people with no qualifications 

• Ethnicity (Asian and Black) 

• Long term ill 

• Total and average commuting distance in kilometres 

3.2 Using consumer estimates of income 
The consumer estimates of income were provided at a lower geographical level than 
the ONS income estimates. This section describes the process of aggregating the 
information to LSOA level, including the various issues that may influence the 
interpretation of these models. 

3.2.1 Acxiom 
The Acxiom data contains a number of different income estimates. As well as postcode 
estimates of median, mean, modal and total household income within postcodes, there 
are also categorical variables, which details the number of households within each 
income band category in the postcode. 

This data was aggregated to LSOA level to conduct the analysis, as the outcome and 
covariates used in the model cannot be sourced at a lower level (and given the volume 
of house price sales, it is unlikely that further disaggregation of the data would facilitate 
robust statistical modelling). The structure of the data makes aggregation of some of 
these income estimates, but in particular the median household income, quite a 
challenging process. Median income is preferred to mean household income because 
of the known skew in the income distribution, whilst total income of households within 
postcodes is also unhelpful as postcodes have differing numbers of households within 
them. 

Therefore, the counts of households within income bands were used as the income 
estimates in this variant of the house price model. The process of substituting in these 
estimates was therefore relatively straightforward as they had the same structure as 
the ONS estimates of small area income that were used to construct the base model. 
The final income bands were: 

 

• £0-£5k 

• £5k-£10k 

• £10k-£15k 

• £15k-£20k 

• £20k-£25k 

• £25k-£30k 

• £30k-£35k 

• £35k-£40k 

• £40k-£50k 

• £50k+ 
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One further complication is that the Acxiom data provides income estimates for 2012, 
rather than 2016. Ideally, one should therefore restrict the model to 2012 for these 
estimates. However the other covariates were all collected in 2016 and using a 
different year for the outcome would make comparisons between the models difficult. 
As such the data is used in a house price model for 2016. This is likely to weaken the 
predictive power of the data and this should be considered when interpreting the 
results of the analyses using the Acxiom data. 

3.2.2 CAMEO Classifications 
The CAMEO Classifications are an index that indicates the characteristics of the area. 
This was available at postcode level, with the income classification banding postcodes 
based on having “many households in the postcode with an income of…”. This masks 
the overall distribution of income within the household, which could potentially weaken 
its predictive power. 

That said, the data is aggregated to LSOA level, to provide variables with a similar 
structure to the ONS and Acxiom estimates. The income variables were counts of “how 
many postcodes within the LSOA were classified as having many households with an 
income of…” The bands available were slightly different for the CAMEO Classifications, 
with more bands covering richer households in the distribution. The bands were: 

 

• £0-£10k 

• £10k-£20k 

• £20k-£30k 

• £30k-£40k 

• £40k-£50k 

• £50k-£75k 

• £75k-£100k 

• £100k+ 

 

The data could then be substituted into the model. The data is for the same year as the 
outcome data and covariates and therefore the complication outlined for the Acxiom 
data does not apply to the model using the CAMEO Classifications. However the 
interpretation of the coefficients may be different due to the different definition of the 
independent variables for income. 

3.3 Alternative model specification 
The CAMEO classifications cover a broad range of domains and are not limited just to 
income. In the final model specification, we include all the other domains in the model, 
to assess whether this improves the predictive power of the model. These additional 
domains are aggregated and defined in the same way as the income domain. The 
domains included in the final analysis are: 
 

• Age 

• Housing tenure 

• Household composition 
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• Economic activity score 

• Life stage score (incorporating factors such as marital status) 

• Income 

• Social Class 

• Occupation 

• Mortgage 

• Unemployment 

 
Note that the property field was excluded as this utilises the same house price data we 
use for our outcome. We also removed several of the existing covariates from the 
model as we suspected they would be collinear (given that they are different measures 
of the same characteristics). 
 

• Age categories 

• Population density 

• Housing tenure (owned, socially rented or private rented) 

• Social classifications 

 

The results of this model are presented in Chapter 5. 
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4 Trends in House Prices: 1996-2017 

Trends in house prices in the UK are generally well known. The property “boom and 
bust” receives high levels of media coverage, with most aware of the general upward 
trend in property prices, albeit with sharp falls when the “property bubble” bursts. This 
chapter explores general trends in house prices over time in England, from the last 
quarter of 1996 to the second quarter of 2017 

4.1 National and Regional trends 
National changes in house prices have been well recorded and subject to discussion. 
However it is important to consider the underlying regional trends that influence 
national estimates of house price change. Figure 4.1 shows the overall trend in mean 
UK house prices over the period considered. 
 

Figure 4.1 Changes in house prices over time 

 
Source: Land Registry data 

 
In just over two decades, house prices have increased dramatically, with the average 
house price quadrupling in 20 years, from £67,000 in 1996 to £283,000 in 2016. Yet it 
is clear from Figure 4.1 that there is a significant heterogeneity in house price growth 
by region. London exhibits extraordinary house price growth, from £93,000 in 1996 to 
£570,000 in 2016, with particularly fast growth in the last five years. The trajectories of 
house prices in other parts of the UK have been more stable, with the three northern 
regions: the North East, North West and Yorkshire and the Humber, experiencing much 
slower house price growth. Yet analysis in such large geographic areas masks the 
variation in house prices seen in local markets. Analysis at a lower geographic level, for 
example, county, reveals just how much house prices differ in small geographic areas. 
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Figure 4.2 Distribution of house prices in the North of England: 1997-2017 

 
Source: Land Registry 
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Figure 4.3 Distribution of house prices in the Midlands and East of England: 1997-2017 

 
 
Source: Land Registry 
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Figure 4.4 Distribution of house prices in the South of England: 1997-2017 

 
Source: Land Registry
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Figure 4.2, Figure 4.3 and Figure 4.4 show the region distributions of house prices over 
time. These graphs show us that not only have house prices being growing over time, 
but that the dispersion of house prices has also been increasing. The changes in house 
prices are even more apparent in London and the South East, relative to other English 
regions when we look at the dispersion of house prices over time. 
 
Moreover, there are interesting regional trends outside of London. Figure 4.1 shows 
that the relative growth in house prices between regions outside of London and the 
South is relatively similar, albeit with slight differences in absolute values. However 
despite relatively similar levels of growth in percentage terms, dispersion in house 
prices have been relatively steady in the North, whilst regions in the Midlands and East 
of England have seen much larger increases in house price dispersion. 
 
This suggests that local housing markets are heterogeneous, reinforcing the need to 
use data from small areas in any analysis hoping to explore relationships between area 
level characteristics and house prices. 

4.2 House Prices in 1996 and 2016 
 
The distribution of house prices in 1996 indicates that the most expensive areas to live 
are concentrated in southern England. Ranking LSOAs by house price in 1996 (see 
Table 4:1)  shows that in 1996 four-fifths (79%) of the LSOAs with the most expensive 
average house prices were in London, with just under a fifth (19%) in the South-East. 
In 2016, the concentration of house prices is even greater in London. The clustering of 
areas with high house prices is still evident when the top 200 LSOAs are considered, 
with 92% of the 200 most expensive LSOAs being in London or the South-East in 
1996, compared with 97% in 2016. 
 
 

Table 4:1 Distribution of the top 100 LSOAs with the highest average house 
prices by region: 1996 & 2016 

Region 1996 (%) 2016 (%) 

East of England 2 0 

London 79 98 

South East 19 2 

 
 
On the other hand, the 200 LSOAs with the lowest average house prices are 
predominantly found in the North (see Table 4:2). In 1996, half (48%) of LSOAs with 
the cheapest house prices were found in the North West of England, with a further fifth 
(22%) found in Yorkshire and the Humber. Two-fifths (42%) in the North West, three-in-
ten (29%) in Yorkshire and the Humber and a similar proportion (28%) in the North 
East. The lowest LSOA-level average house price was £23,000 in 2016, 280 times less 
than the LSOA with the highest reported house prices. 
 
 

Table 4:2 Distribution of the top 200 LSOAs with the highest average house 
prices by region: 1996 & 2016 

Region 1996 (%) 2016 (%) 

East Midlands 5 0 
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Table 4:2 Distribution of the top 200 LSOAs with the highest average house 
prices by region: 1996 & 2016 

East of England 1 0 

North East 14 28 

North West 48 41 

South East 1 0 

West Midlands 9 2 

Yorkshire and the Humber 22 29 

 
These figures indicate that house prices are becoming increasingly clustered within 
small geographical areas. In the 20 years between 1996 and 2016, there is evidence of 
a process of segregation of areas at either end of the house price distribution. While 
London grew increasingly expensive, the areas where the lowest prices were recorded 
in 1996 stayed relatively inexpensive. On average, across the top 100 most expensive 
LSOAs, house prices increased by almost 700% in this twenty-year period, compared 
with approximately 300% in the 200 least expensive LSOAs (see Table 4:3). This 
corresponds with recent research by Montagnoli & Nagayasu (2015), who find 
evidence of four “convergence clubs” in the UK7, where house prices appear to be 
clustered. 
 
 

Table 4:3 Change in house prices 1996-2016 

Average prices for… 1996 (£) 2016 (£) Change (%) 

100 most expensive LSOAs 401,000 2,759,000 688 

200 most expensive LSOAs 333,000 2,161,000 649 

200 least expensive LSOAs 17,000 52,000 302 

 

4.3 House price heterogeneity in 2017 
 
The analysis is extended to consider the heterogeneity (or inequality) in house prices 
within LADs in 2017. At the end of 2016, based on properties sold in the past 12 
months, the most segregated local authority in England in terms of house prices was 
the London borough of Haringey. The average house price in the most expensive 
LSOA was £4.6m, 28 times higher than the average house price in the least expensive 
LSOA. The top ten most unequal LADs are illustrated in Table 4:4 below. By 
comparison, in the most equal LAD in England, the average house price in the most 
expensive LSOA is only twice that of the average house price in the cheapest LSOA. 
 

Table 4:4 Top ten most unequal Local Authorities in terms of house prices 

Local Authority District Difference (1 = perfect equality) 

Haringey 28 

                                                
7 Their analysis incorporated the UK as a whole, with four groups. The first group is comprised 
of Greater London, the second incorporates the South-East, South-West, the East of England 
and Northern Ireland. The third group includes the West Midlands, East Midlands and Wales, 
whilst the final group Is concentrated in the North, with the North-West, North-East, Yorkshire 
and the Humber and Scotland. 
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Table 4:4 Top ten most unequal Local Authorities in terms of house prices 

County Durham 18 

Barnet 17 

Sefton 17 

Bradford 16 

Westminster 16 

Kensington and Chelsea 15 

Cheshire East 14 

Leeds 14 

Merton 14 
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5 The interaction between income and 

housing in the UK 

Whilst the relationship between income and house prices has been well explored in the 
past (for example, Meen & Andrew, 1998) previous analysis has been conducted in 
large geographical areas, due to the lack of information on income in small areas. This 
analysis takes a novel appraoch, using consumer estimates of small area income 
rather than survey based estimates of income, to assess this association. 

5.1 Results of the model using ONS data 
 
Having finalized the model specification, the analysis was conducting first using the 
ONS income data. The results of the OLS regression can be found in Appendix B, 
Table B.1. 

The results of the model suggest negative associations between the number of lower 
income households and house prices. However the relationship with other factors is 
less clear, for instance crime is associated with both higher and lower house prices, 
dependent upon the type of crime considered. It is worth remembering that these 
associations do not prove cause and effect. It could be that wealthier areas have less 
crime because there are fewer criminals in proximity or policing and private security is 
more of a deterrent to criminals. Conversely, wealthier areas will have potentially 
greater rewards for a criminal. These two effects therefore make interpretation of the 
crime coefficients particularly difficult. 

Areas that are on average older are also associated with higher house prices. Whilst 
the exact reasons for this are unclear, it is possible younger people cannot initially 
afford larger properties, but as they get older they move up the housing ladder. Other 
factors, such as the number of people with no qualifications and commuting distance 
are negatively associated with house prices. 

The final model had an R2 of 0.74, with a correlation between actual and predicted 
house price of 0.86 (a scatter plot of the results is available in Appendix B, Figure B.1). 
The results of this plot suggest that the model works well in reasonably accurately 
predicting average house prices in more than half of the LSOAs. However, it struggles 
to predict very high prices. For example, while in actual terms of highest average house 
price is recorded in excess of £6.5M, the highest predicted price is just under £2M. 
There are at least two possible explanations for this: 

• The data contains only a single category for households with income of greater 
than £60,000 per annum and it is therefore difficult to capture very-high income 
households 

• Local area housing data is somewhat noisy, as the yearly averages are determined 
in part by the properties sold in that particular year. Year-on-year variation in size 
and location of properties being sold could therefore add greater uncertainty to the 
model, particularly in areas where the volume of housing transactions is lower. This 
non-systematic error cannot be easily accounted for in this analysis. Whilst a more 
detailed analysis is possible, it is outside the scope of this project. 

 

5.2 Results of the model using Acxiom data 
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Replacing the ONS small area income data with the Acxiom data produces slightly 
different results. The explanatory power of the model declines to have an R-squared of 
0.65. There are several reasons that could contribute to the loss of explanatory power: 
 

• The Acxiom data is for 2012, whilst the rest of the model (including the dependent 
variable, house prices) concern 2016. Although there is likely to be a strong 
association for house prices within the same areas over time, this is likely to reduce 
the accuracy of the model 

• The income bands for the ONS data and the Acxiom data are different. The Acxiom 
data has greater granularity in the middle of the income distribution, but the ONS 
income bands go to a higher level (£40k-£60k and £60k plus as opposed to £40k-
£50k and £50k plus). 

 

There are also two categories within the income data that are no longer significant 
when using Acxiom data, suggesting some sensitivity to the income variable used. The 
full OLS regression results can be found in Appendix B, Table B.2. 
 
Overall the predictive power of the Acxiom data is lower than that of the ONS model, 
though it is still fairly good, at 0.81, only 0.05 lower than the ONS model. A plot of the 
predicted prices against the actual prices can be found in Appendix B, Figure B.2. The 
scatter plot shows a similar trend to that of the model using ONS estimates, with the 
model performing poorly at the top of the house price distribution. However the 
predicted estimates at the bottom of the house price distribution appear to be more 
accurate when using the Acxiom data. This is perhaps a reflection of the greater detail 
available in the income bands. 
 
Given the strong performance of the model in the lower end of the house price 
distribution, despite the income estimates being out of date, suggests that accurate 
income estimates in small areas have very strong associations with local house prices. 

5.3 Results of the model using CAMEO data 
 
The results of the house price model using CAMEO classifications indicate strong 
predictive power, despite the potential loss of detail from aggregating the classifications 
to higher geographical areas. The model has an R-squared of 0.69, more predictive 
than the Acxiom estimates, but less predictive than the ONS estimates. As with the 
other models using the other estimates, there is a strong correlation between the actual 
and predicted values of house prices (0.83), suggesting the model is relatively good at 
predicting house prices. The scatter plot of the actual and predicted house prices can 
be found in Appendix B, Figure B.3. 
 
As with the other two models, it is most at the bottom of the house price distribution, 
with decreasing accuracy as the actual house price increases, despite having a wider 
range of income bands. Overall the classifications appear to have very strong 
predictive power. 
 
Including the additional CAMEO Classifications outlined in Chapter 3 (Section 3.3) 
made only a minimal difference to the model. Although items added were often 
individually significant, the R-Squared statistic was only marginally improved (0.70) and 
there was only a slight increase in the correlation of the actual and predicted mean 
house prices at LSOA level (0.84). 
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5.4 Summary 
Housing and income are strongly associated and this is evident at the local level, even 
when accounting for a large range of other characteristics associated with house 
prices. Of the three estimates, the ONS administrative based modelled estimates 
appear to have the most explanatory power, although the estimates from consumer 
data are also credible predictors. 
 
This suggests that, in lieu of official statistics, consumer data makes a reasonable 
substitute for conducting analysis where small area income needs to be included, 
either as an outcome or as an independent variable. 
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6 Conclusions 

 
The relationship between income and house prices has been analysed by 
demographers and economists for some time. The distributions of house price growth 
by region explored in this report show the substantial heterogeneity in house prices and 
house price growth, both between and within region. It is therefore important to model 
house price change at a suitably small geographical level. 
 
Until now however, analysis has been restricted to national or regional level due to 
data, due to the lack of reliable estimates of small area income. In recent years, the 
ONS have been developing estimates of small area income, but currently these are 
available for only two years at LSOA level and are designated as “research outputs” 
rather than “National Statistics”. 
 
This analysis has shown that consumer data is a suitable substitute when official 
estimates of small area income are unavailable. Although the predictive power of the 
house price model was best when using the ONS estimates, there were very small 
observed differences in the correlations between the actual and predicted mean house 
prices at LSOA level between the model, regardless of the income estimates that were 
included as covariates. 
 
Yet consumer data sources, including the Acxiom estimates used in this report8 have or 
are under threat of discontinuation. In the light of tightening data security regulations 
(most notably the General Data Protection Regulation). This analysis demonstrates the 
value of consumer data sources for social and economic research.  Although this 
research focuses on the relationship between income and housing, these estimates 
could be of use in quantitative analysis in a wide range of social science fields. It is 
therefore paramount that these sources of information, subject to appropriate 
safeguards around data protection,  are made available for social scientists to analyse. 
  

                                                
8 The 2012 Acxiom estimates were the last produced by the Javelin Group 
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Appendix B. Tables accompanying 

Chapter 6 

 

Appendix table B:1 House price model using ONS data 

Variable Coefficient Standard Error P-Value 

Constant 1,746,000 29,880 0.000 

Household income: 

   £0k-£5k 

   £5k-£10k 

   £10k-£15k 

   £15k-£20k 

   £20k-£30k 

   £30k-£40k 

   £40k-£60k 

   £60k+ 

 

- 

-147700 

-162700 

-134700 

-119400 

-127900 

-232500 

162200 

 

- 

4911 

3896 

4257 

3927 

5149 

5185 

4923 

 

- 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

Crime statistics: 

   Vehicle crimes 

   Violent  crimes 

   Shoplifting 

   Criminal damage 
and arson 

   Other theft 

   Drugs 

   Theft from the 
person 

 

882 

-397 

-117 

-418 

 

257 

1662 

577 

 

71 

31 

24 

89 

 

48 

131 

61 

 

0.000 

0.000 

0.000 

0.000 

 

0.000 

0.000 

0.000 

Number of housing 
transactions 

734 101 0.000 

Age 

   16-19 

   20-29 

   30-44 

   45-59 

   60 and over 

 

- 

-256 

175 

337 

401 

 

- 

15 

23 

23 

19 

 

- 

0.000 

0.000 

0.000 

0.000 

Region 

   London 

   East Midlands 

   East of England 

   North East 

   North West 

   South East 

   South West 

   West Midlands 

   Yorkshire and the 
Humber 

 

- 

-201700 

-116200 

-215800 

-224700 

-118200 

-159500 

-191000 

-208700 

 

- 

4223 

3837 

4903 

3897 

3503 

4179 

3895 

4132 

 

- 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

Population density 191 27 0.000 
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Appendix table B:1 House price model using ONS data 

Tenure: 

   Ownership 

   Social Rented 

   Private Rented 

 

-484 

-144 

-353 

 

21 

18 

20 

 

0.000 

0.000 

0.000 

Social class: 

   AB 

   DE 

 

90 

150 

 

17 

17 

 

0.000 

0.000 

No qualifications -355 19 0.000 

Ethnicity: 

   Asian 

   Black 

 

-71 

-193 

 

5 

10 

 

0.000 

0.000 

Long term ill 81 9 0.000 

Commuting distance: 

   Total distance 

   Average distance 

 

-6 

-4085 

 

1 

494 

 

0.000 

0.000 

 

Observations: 126800 

R-squared: 0.735 

Adjusted R-Squared: 0.735 

 

Appendix figure B:1 Predicted values from the model using ONS estimates 

 
 
 

Appendix table B:2 House price model using Acxiom data 

Variable Coefficient Standard Error P-Value 
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Appendix table B:2 House price model using Acxiom data 

Constant 334,200 10,340 0.000 

Household income: 

   £0k-£5k 

   £5k-£10k 

   £10k-£15k 

   £15k-£20k 

   £20k-£25k 

   £25k-£30k 

   £30k-£35k 

   £35k-£40k 

   £40k-£50k 

   £50k+ 

 

- 

180 

129 

-37 

-196 

219 

-222 

-379 

90 

570 

 

- 

59 

44 

52 

55 

61 

62 

59 

48 

19 

 

- 

0.002 

0.003 

0.469 

0.000 

0.000 

0.000 

0.000 

0.060 

0.000 

Crime statistics: 

   Vehicle crimes 

   Violent  crimes 

   Shoplifting 

   Criminal damage 
and arson 

   Other theft 

   Drugs 

   Theft from the 
person 

 

1301 

-510 

-89 

-646 

 

335 

1867 

755 

 

82 

36 

28 

103 

 

55 

150 

70 

 

0.000 

0.000 

0.001 

0.000 

 

0.000 

0.000 

0.000 

Number of housing 
transactions 

762 117 0.000 

Age 

   16-19 

   20-29 

   30-44 

   45-59 

   60 and over 

 

- 

-115 

110 

318 

300 

 

- 

17 

27 

27 

21 

 

- 

0.000 

0.000 

0.000 

0.000 

Region 

   London 

   East Midlands 

   East of England 

   North East 

   North West 

   South East 

   South West 

   West Midlands 

   Yorkshire and the 
Humber 

 

- 

-223600 

-146400 

-236800 

-256400 

-153700 

-188100 

-217800 

-220500 

 

- 

5137 

4394 

6151 

4839 

3975 

5011 

4765 

5155 

 

- 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

Population density 410 31 0.000 

Tenure: 

   Ownership 

   Social Rented 

   Private Rented 

 

-702 

-353 

-193 

 

28 

24 

24 

 

0.000 

0.000 

0.000 

Social class: 

   AB 

   DE 

 

488 

189 

 

18 

20 

 

0.000 

0.000 

No qualifications -384 22 0.000 
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Appendix table B:2 House price model using Acxiom data 

Ethnicity: 

   Asian 

   Black 

 

-142 

-354 

 

6 

11 

 

0.000 

0.000 

Long term ill 173 10 0.000 

Commuting distance: 

   Total distance 

   Average distance 

 

-27 

7704 

 

1 

523 

 

0.000 

0.000 

 

Observations: 145,200 

R-squared: 0.653 

Adjusted R-Squared: 0.652 

 

Appendix figure B:2 Predicted values from the model using Acxiom estimates 

 
 
 
 

Appendix table B:3 House price model using CAMEO data 

Variable Coefficient Standard Error P-Value 

Constant 363,100 9728 0.000 
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Appendix table B:3 House price model using CAMEO data 

Household income: 

   £0k-£5k 

   £10k-£20k 

   £20k-£30k 

   £30k-£40k 

   £40k-£50k 

   £50k-£75k 

   £75k-£100k 

   £100k+ 

 

- 

175 

-136 

-1,202 

-1,843 

-1,558 

12,760 

7,705 

 

- 

161 

134 

175 

203 

193 

330 

244 

 

- 

0.279 

0.310 

0.000 

0.000 

0.000 

0.000 

0.000 

Crime statistics: 

   Vehicle crimes 

   Violent  crimes 

   Shoplifting 

   Criminal damage 
and arson 

   Other theft 

   Drugs 

   Theft from the 
person 

 

1099 

-224 

-58 

-490 

 

5 

2150 

-147 

 

77 

35 

26 

98 

 

53 

143 

69 

 

0.000 

0.000 

0.028 

0.000 

 

0.928 

0.000 

0.034 

Number of housing 
transactions 

1041 111 0.000 

Age 

   16-19 

   20-29 

   30-44 

   45-59 

   60 and over 

 

- 

-64 

132 

340 

358 

 

- 

16 

26 

26 

21 

 

- 

0.000 

0.000 

0.000 

0.000 

Region 

   London 

   East Midlands 

   East of England 

   North East 

   North West 

   South East 

   South West 

   West Midlands 

   Yorkshire and the 
Humber 

 

- 

-253700 

-147200 

-281400 

-285200 

-171600 

-221200 

-248100 

-266300 

 

- 

4414 

4107 

5225 

4063 

3741 

4307 

4037 

4275 

 

- 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

Population density 339 30 0.000 

Tenure: 

   Ownership 

   Social Rented 

   Private Rented 

 

-493 

-180 

-194 

 

24 

20 

20 

 

0.000 

0.000 

0.000 

Social class: 

   AB 

   DE 

 

561 

35 

 

15 

18 

 

0.000 

0.056 

No qualifications -445 20 0.000 

Ethnicity: 

   Asian 

   Black 

 

-83 

-289 

 

6 

11 

 

0.000 

0.000 
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Appendix table B:3 House price model using CAMEO data 

Long term ill 130 10 0.000 

Commuting distance: 

   Total distance 

   Average distance 

 

-23 

7250 

 

1 

495 

 

0.000 

0.000 

 

Observations: 138,100 

R-squared: 0.686 

Adjusted R-Squared: 0.686 

 
 

Appendix figure B:3 Predicted values from the model using CAMEO estimates 
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