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 Why are small area income estimates needed? 
• Office for National Statistics (ONS) estimates at Middle Super Output Area (MSOA) level for 2007/08 

are useful but only available for MSOAs and are now several years out of date.  
• Not yet clear what income estimates ONS will publish in the future, and at what geography. 
• CACI/Experian and other companies charge for their data, and there are strict limits on how any 

organisation can use and publish this data. 
• There is a high demand for income estimates for small areas shown by London Datastore search 

webstats for this data. 

The intention is to create average unequivalised gross annual household income estimates to cover Output 
Areas (OA), Lower Super Output Areas (LSOA), MSOAs, Wards and Boroughs in London. That means they 
take no account of household size or composition within each area. In theory it would be possible to 
calculate an equivalised average, though a commissioned census table of household composition by age for 
each level of geography would be required to do this.  

If possible these estimates will be updated in the future but it may depend on the availability of small area 
data on which to model the estimates. This model relies heavily on Census data, which is currently held once 
every 10 years and it’s also difficult to predict what outputs future censuses will have. It is possible that the 
model could be adapted to use other data sources in the interim, should suitable data become available. If, 
for example, there is good data available for one of these geographies but not others, then it is possible that 
estimates for only that geography will be updated. 

These estimates are experimental and the GLA welcomes feedback, comments and views on the methods 
used, with a view to incorporating improvements in a future release. 

London and Borough estimates 
• London level mean and median income data were calculated from ESRC Understanding Society dataset1, 

wave 3. (Variable “gross household income: month before interview”) 
• The data has been annualised (turned into an annual income total) simply by multiplying by 12.  
• Any differences in household income that may occur during the year, for example Christmas bonuses, 

will be taken account of because a roughly equal proportion of the sample were surveyed in each month 
of the year. Therefore the effects of seasonality on working patterns and income have been smoothed. 

• Information was collected over two full years, 2011 and 2012 hence this is the nominal date of the final 
estimates. 

                                                           
1 See appendix for an explanation of each of the sources of data used in the model 

https://www.google.co.uk/search?client=firefox-a&hs=WFd&rls=org.mozilla:en-GB:official&channel=sb&q=equivalised&spell=1&sa=X&ei=vrBXU8CjC4KEOPT8gZAP&ved=0CCkQBSgA
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• The London figures gave averages very close to the Family Resources Survey 2011/12 data. Therefore 
this survey was deemed suitable to use as a basis for the rest of the model. 

• All incomes below London level are modelled. 
• Borough level data are modelled using a mix of CACI household income data 2009, and Annual Survey of 

Hours and Earnings (ASHE) data 2013 (50/50 weighting). These are two different types of sources to 
help increase reliability.  

• The CACI household income data is the only household income data the GLA had access to, and this was 
also the most recent year that data was available for. The ASHE data has other strengths in so far as they 
are National Statistics, which bring reliability to these estimates, but it represents earnings and not 
income (which can include income from benefits or investments for example), which may have an effect 
on boroughs with a lower proportion of residents who are employees. Those who are out of work or self-
employed are not measured in the ASHE. 

• One drawback of using this pair of datasets is that one is based on data from the start of the recession 
and the other on data just after the recession.  This may have resulted in different patterns between 
these two datasets, though it is felt that other differences between these two datasets would be far 
greater than this. 

• Each of these sources provided the percentage difference to the London average for each borough.  For 
example, if CACI had a borough income that was 8 per cent below the London average, and ASHE was 
12 per cent below, then the average difference would be 10 per cent less in total. Therefore, the final 
modelled household borough income would be 10 per cent less than the London average. The mean and 
median values had separate calculations. Table 1 shows the results at borough level, where the London 
average equals one. 
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Table 1: ASHE and CACI income proportional relationship to the London average  

 
Annual Earnings (ASHE) CACI Household Income 

 
Mean Median Mean Median 

City of London 1.28 1.31 1.28 1.31 

Barking and Dagenham 0.70 0.89 0.81 0.82 

Barnet 0.96 0.98 1.04 1.05 

Bexley 0.83 0.93 0.96 0.98 

Brent 0.77 0.87 0.91 0.91 

Bromley 1.12 1.11 1.08 1.10 

Camden 1.25 1.20 1.03 1.03 

Croydon 0.82 0.93 0.97 0.98 

Ealing 0.90 0.94 1.00 1.00 

Enfield 0.78 0.85 0.94 0.94 

Greenwich 0.96 0.97 0.92 0.92 

Hackney 0.87 1.00 0.88 0.87 

Hammersmith and Fulham 1.22 1.18 1.10 1.10 

Haringey 0.82 0.92 0.94 0.93 

Harrow 0.82 0.93 1.03 1.04 

Havering 0.82 0.93 0.96 0.97 

Hillingdon 0.83 0.96 0.98 0.99 

Hounslow 0.84 0.89 0.98 0.98 

Islington 1.31 1.13 0.99 0.99 

Kensington and Chelsea 1.87 1.41 1.16 1.17 

Kingston upon Thames 1.10 1.15 1.11 1.13 

Lambeth 0.93 1.02 1.00 1.00 

Lewisham 0.85 0.98 0.93 0.93 

Merton 1.11 1.02 1.06 1.07 

Newham 0.67 0.74 0.81 0.81 

Redbridge 0.92 0.98 0.99 1.00 

Richmond upon Thames 1.26 1.25 1.22 1.25 

Southwark 1.03 1.00 0.94 0.92 

Sutton 0.85 0.97 1.03 1.04 

Tower Hamlets 1.13 1.12 0.98 0.95 

Waltham Forest 0.76 0.86 0.92 0.93 

Wandsworth 1.40 1.24 1.18 1.19 

Westminster 1.83 1.22 1.13 1.14 

     
Inner London 1.17 1.06 1.01 1.00 

Outer London 0.90 0.96 0.99 1.00 
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Small area estimates 
The small area data (sub-local authority level) have been modelled based on: 

• NS-SEC of people based on Household Reference Person (HRP) (2011 Census),  
• Median house selling prices 2010-2013 (land registry), 
• Household deprivation in x number of dimensions (2011 Census),  
• Council tax band data (2011), 
• HMRC Children in low income families data (2011) (LSOA/Ward level only, meaning OAs assumed the 

value of their corresponding LSOA) 

A fuller description of these indicators/sources can be found in the appendix. 

A list of potential indicators for which data were readily available that were thought likely to have a 
statistical relationship with income were tested for correlation against ONS MSOA 2007/08 income 
estimates. They are in Table 2 and labelled A to H. The ones in grey were discarded as the overcrowding (A) 
and tenure (B) correlations were not strong, and the NS-SEC for people aged 16-74 indicator (G) was very 
similar to another variable (H), and therefore added little. In the case of the household overcrowding 
measure, this is also included in the households by deprived dimensions data. 

It is likely that each of the chosen indicators are highly correlated with each other, for example property 
prices and council tax bands. This is fine, and by using a number of indicators the risk of having outliers 
(that is unexpectedly high or low results) from one of the datasets is reduced. Furthermore, each indicator is 
deemed to be sufficiently different from any of the others to bring useful additional data into the model. In 
the case of property prices and council tax bands, the latter measures all property whether it has ever been 
sold or not, and regardless of the tenure, whereas property prices provide a more sensitive and rapidly 
changing perspective of the value of property in an area. 

Table 2: Correlation values of each indicator with ONS income data at MSOA level 

 
Correlation with ONS income data at MSOA level Weight 

A % households overcrowded -0.49 - 

B Tenure mix 0.41 - 

C Property price (£) 0.71 11% 

D Child poverty -0.73 12% 

E Council tax mix 0.82 16% 

F Household is deprived in x dimensions -0.86 21% 

G NS-SEC mix people 16-74 0.89 - 

H NS-SEC Mix (of HRP) 0.92 40% 

 

The source year for each of these indicators was the closest to the base year of 2011-12 as possible. This 
meant that the correlation with 2007/08 income estimates may have been affected by the three to four 
year time gap, and changes to the income distribution pattern in London at MSOA level over that time 
frame, particularly in view of the recession which started in 2008. In the case of indicators C, D, and E it is 
possible to use data with a reference year closer to 2007/08, although to keep the correlation analysis 
consistent, the reference years used were matched as closely as possible.  
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The appropriate ‘mix’ in variables B, E, G, and H was calculated using income figures from the 
Understanding Society dataset. The aim was to produce a single figure for each of these indicators for each 
area. The average level of income for each category within the indicator was compared with the average 
income. To use a worked example using council tax bands, the eight categories within this indicator are 
council tax bands. The Understanding Society dataset was used to find the average income for each of the 
bands. Using the proportion of the average income, along with the percentage of homes in each band, a 
single weighted score for each area was calculated. 

In the example below, Table 3 shows the proportion of homes in council tax band A was 3.9 per cent. This 
was multiplied by the income level for Band A (0.58) to give 0.02. Then the figure for each band was 
summed to give a total – shown in bold as 1.30. In other words, in this area overall expected average 
income, based on council tax bands alone, would be 30 per cent higher than the London average. 

Table 3: Example of calculation of a single indicator figure for indicators with more than one 
measure 

Council Tax band 
London mean monthly 

income 
Proportion of income 

to average (A) 

Proportion of homes 
in each band in 

example area (B) 
Weighted Score (AxB) 

Band a £2,232 0.58 3.9 0.02 

Band b £3,031 0.78 6.8 0.05 

Band c £3,830 0.99 16.8 0.17 

Band d £4,628 1.19 28.7 0.34 

Band e £5,427 1.40 17.8 0.25 

Band f £6,226 1.60 10.8 0.17 

Band g £7,024 1.81 12.8 0.23 

Band h £9,379 2.42 2.4 0.06 

Average £3,879 1.00 100.0 1.30 

 

Weighting the factors 
• The standard deviation (SD) for each indicator and geography type was calculated. This shows how 

much variation or dispersion from the average exists i.e. in a particular dataset a measure of how much 
all the values are either bunched closely together or spread far apart, and their distance from the mean. 

• Each of these factors was turned into a Z score based on the standard deviation (SD) of each 
indicator.  A Z score is a way of standardising data on one scale so a comparison can take place between 
different types of data. The Z scores used here describe how much a point deviates from the mean. For 
example, if an area returns a Z score of +1.5 it is interpreted as +1.5 standard deviations away from the 
average.  A Z score can be positive or negative, with negative scores indicating a value below the 
average. 

• Two sets of scores were created for each indicator. The first score represented the difference from the 
borough average and the second from the London average.  

• A grossing factor was applied at this stage so that the differences in these indicators better reflected the 
distribution in income, found in other household income datasets including Understanding Society and 
ONS household income estimates. To give an example of the steps above, if we take one indicator for 
one area where the median property price is £550,000 compared with the average property price for that 
borough of £490,000, and the Standard deviation for the property price data at this geography is 
£314,000, it can be expressed as: 
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= ((Area price – Borough average) ÷ Standard deviation) x grossing factor of 40 
 
= ((£550,000-£490,000) ÷ £314,000) x 40 = 7.6 

 

• This shows that if we only based income on average property prices, that the average income in this area 
would be 7.6 per cent above the average for the borough. 

• A sum of the five indicators was then calculated using the weightings shown in Table 2.  
• These weights were based on analysis of how strong the correlation was between each factor and ONS 

household income data. In the example below, Table 4 shows that for this area the score after grossing 
for property prices was 2.2. This was multiplied by a weight of 11 per cent to give a weighted score of 
0.24. The five weighted scores here sum to 2.76. This indicates that the household income for this area 
is 2.76 per cent above the average of the borough. 

Table 4: Example of the calculation of a final weighted score 

 

2010-2013 
median 

property 
price £ 

Household 
Deprivation 

2011 

NS-SEC 
2011 

Council 
Tax 2011 

Child 
Poverty 

2011 
 

Weight 11% 21% 40% 16% 12% 
 

Indicator score after grossing 2.2 4.1 0.1 6.4 4.8 
 

Weighted score 0.24 0.86 0.05 1.03 0.58 2.76 

 

Final calculation of the income figure 
The final figure was a combination of the difference to the borough average and the London average using 
a weighting of 75 per cent, and 25 per cent respectively. By adding in some comparison with the London 
average, it reduced the extremes, and made the range and distribution match more closely when compared 
with other small area income estimates. 

In the example below, Table 5 shows this area had an income 1.2 per cent below the borough average and 
4.7 per cent above the London average. When a weighted average of these two incomes was calculated it 
gave a final household income of £51,692. 

Table 5: Example of final income calculation by combining the borough and London values 

compared with borough 
 

compared with London 
 

Borough income £52,962 
 

London income £47,502 
 

Area Score 1.2 
 

Area Score 4.7 
 

Area Income £52,339 
 

Area Income £49,752 
 

Weight 75% 
 

Weight 25% 
 

Area income x weight £39,254 
 

Area income x weight £12,438 £51,692 
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Appendix 
Understanding Society is a longitudinal survey and study that captures information every year about the 
social and economic circumstances and attitudes of people living in 40,000 UK households. It began in 2009 
and replaced the British Household Panel Survey (BHPS). Many of the respondents in the BHPS are still 
being surveyed in this study. Funding comes primarily from the Economic and Social Research Council 
(ESRC). The survey is designed and managed by a team of longitudinal survey experts at the Institute for 
Social and Economic Research (ISER), at the University of Essex. Data in the model used household income 
data broken down by region. 

The UK 2011 Census took place on 27 March 2011. 
NS-SEC of Household Reference Person data was taken from Table QS609, while the NS-Sec of people 
aged 16-74 was taken from Table QS607. The National Statistics Socio-economic Classification (NS-SEC) is 
the primary social classification in the United Kingdom. The "family reference person" (FRP) is the parent in 
a lone parent family, and in a couple family it is chosen by economic activity (in order, whether s/he has 
full-time job, part-time job, is unemployed, retired, other) and then age and then first person on the form.  

The term "household reference person" (HRP) replaced head of household. If there is only one person in the 
household, then they are the HRP. If the household contains only one family, the HRP is the family 
reference person. If there is more than one family, it is chosen from the FRPs using the same criteria. If 
there is no family, the HRP is chosen from the individuals using the same criteria. 

Households by deprivation dimensions data was taken from Table QS119.  
The dimensions of deprivation used to classify households are indicators based on the four selected 
household characteristics. A household is deprived in a dimension if they meet one or more of the following 
conditions: 

• Employment: any member of a household not a full-time student is either unemployed or long-term sick, 
• Education: no person in the household has at least level 2 education, and no person aged 16-18 is a full-

time student, 
• Health and disability: any person in the household has general health 'bad or very bad' or has a long-

term health problem, and 
• Housing: Household's accommodation is ether overcrowded, with an occupancy rating -1 or less, or is in 

a shared dwelling, or has no central heating. 

A household is classified as being deprived in none, or one to four of these dimensions in any combination. 

Household overcrowding data was taken from Table KS403. The table shows all households by levels of 
occupancy rating. The Occupancy Rating provides a measure of under-occupancy and over-crowding. For 
example a value of -1 implies that there is one room too few and that there is overcrowding in the 
household. It relates the actual number of rooms to the number of rooms ‘required’ by the members of the 
household (based on an assessment of the relationship between household members, their ages and 
gender). The figure used in the modelling process was the percentage of households with an occupancy 
rating of -1 or less. It is worth noting that the household overcrowding measure is included in the 
households by deprived dimensions data described above. 

Household Tenure data was taken from Table QS405. Tenure provides information about whether a 
household rents or owns the accommodation that it occupies and, if rented, combines this with information 
about the type of landlord who owns or manages the accommodation. 

House price data comes from Land Registry price paid dataset. This records the selling price of every 
residential property sold in England and Wales. The dataset is one of the most reliable sources of house 

https://www.understandingsociety.ac.uk/about/longitudinal-studies-guide
https://www.understandingsociety.ac.uk/about/people
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price information. In order to increase the sample size for the smallest areas (ie Output Areas) to an 
acceptable level, 4-year averages (mean and median) were calculated (2010-2013). This was used for all 
levels of geography for consistency. 

Council tax band data (2011) is dwellings on Valuation Office Agency valuation list, by council tax band. 
2011 was the last reference year this data was published for Output Areas. Since then only borough data is 
available. This means it is unlikely that this can be used as a source in future income modelling work. Based 
on property values at 1 April 1991, homes are allocated to one of eight bands in England. The changes in 
property values in many parts of London relative to other parts, has changed since 1991 so it will have an 
effect on the reliability of this dataset within those areas. 

HMRC Children in Low-Income Families (2011) The Children in Low-Income Families Local Measure 
(formerly the Revised Local Child Poverty Measure or National Indicator 116) shows the proportion of 
children living in families in receipt of out-of-work (means-tested) benefits or in receipt of tax credits where 
their reported income is less than 60 per cent of UK median income. This measure provides a broad proxy 
for relative low-income child poverty as set out in the Child Poverty Act 2010, and enables analysis at a local 
level (smallest is LSOA). 

Annual Survey of Hours and Earnings (ASHE) data is annual gross pay based on place of residence from 
2013. ASHE is based on a one per cent sample of employee jobs taken from HM Revenue & Customs 
(HMRC) PAYE records. Information on earnings and hours is obtained from employers and treated 
confidentially. ASHE does not cover the self-employed nor does it cover employees not paid during the 
reference period. The earnings information presented relates to gross pay before tax, National Insurance or 
other deductions. 

 

 

 
 

For more information please contact Gareth Piggott, GLA Intelligence 
Greater London Authority, City Hall, The Queen’s Walk, More London, London SE1 2AA 
Tel: 020 7983 4327 e-mail: gareth.piggott@london.gov.uk 
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