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Introduction

1. In 1997 the Department of the Environment, Transport and the Regions commissioned
a team led by Professor Brian Robson from the Centre for Urban Policy Studies at the
University of Manchester to update the 1991 Index of Local Conditions to a 1996 base
and to realign it to the new local authority boundaries. This note summarises the
procedures and sets out the results of the updated index at local authority level.

2. A longer report containing a fuller discussion of the updating procedure as well as an
analysis of changes in patterns of deprivation between 1991 and 1996 will be
published later in 1998.

Background

3. The 1991 Index of Local Conditions (ILC) was also developed by the Centre for Urban
Policy Studies at the University of Manchester and was published by the Department
of the Environment in 1994. Based mainly on data from 1991 it combined thirteen
indicators from a range of domains of deprivation into a single deprivation score for
each local authority district. The Index was produced at three spatial scales - local
authority districts, wards and Census Enumeration Districts (EDs). The Index included
6 indicators at the ED scale, 7 at the ward scale and 13 at the local authority district
scale. All the 6/7 indicators included at the ED/ward scales were from 1991 Census
data, but the further 6 added at the LA district scale were from other data sources and
were either not available or robust enough at the smaller scales. A full discussion of
the development of the 1991 Index is contained in ‘1991 Deprivation Index: a review
of approaches and a matrix of results’ HMSO, London, (1995). ISBN 0-11-753049-2,
price £ 21.

Consultation

4. A set of proposals for updating and revising the index was put forward by Professor
Robson and a consultation paper seeking views on these was published by the DETR
in December 1997. Over 200 responses to the consultation were received. These
contained a wide range of proposals and comments, some of which have been taken on
board in this update to the index. Others, however, require further consideration. In
particular, the ward and ED level components of the index need to be updated with
data on benefit receipt that will shortly be available from DSS. It is also likely that new
sources of data will become available at the local authority district level over the next
year. Therefore, it seems that in the longer term a more fundamental review of the
index is necessary that will consider both the suitability of the existing and any new
indicators, and also the methodology used. It is proposed to carry out such a review
over the course of the next year with results expected in Spring 1999. Extensive
discussions with index users and experts will form a key part of the review process.
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Updating

CHANGES IN THE BOUNDARIES OF LOCAL AUTHORITY DISTRICTS

5. The 1993-1995 Review of Local Government resulted in a number of changes in the
organisation of local authority areas in the period 1995-1998. Some local authorities
changed their boundaries and/or their names, others just changed their names, whilst
some merged with neighbouring districts to create new authorities. The 1998 Index of
Deprivation has been calculated for all 354 local authority districts as they stood on
April 1st 1998.

THE INDICATORS

6. In developing the original index, indicators were selected which: spanned the main
aspects of deprivation; were derived from robust datasets; were easy to understand;
and as far as possible did not duplicate each other. There were no indicators measuring
population groups at risk of deprivation, (e.g. ethnic minorities, single parent families,
elderly), whose members may or may not be deprived. Deprived members of these
groups should be identified by the more direct measures of deprivation, such as
unemployment or income support receipt. The same principles applied for updating the
index.

7. Updating the 1991 indicators was inevitably complex. Although it was relatively
straightforward to update the 6 non-census indicators there were still a number of
issues that had to be addressed as a result of improved data becoming available since
1991. As a result, some of the non-census indicators have been refined. The
unemployment indicator from the 1991 census was also substituted with claimant
count unemployment from NOMIS.

8. The 1991 Census indicators proved much more difficult to update as the census is only
carried out every ten years. Therefore, possible surrogate indicators were investigated
to replace those district level indicators originally from the 1991 Census. Where it was
proposed to use surrogate indicators to update the index these had to be relevant to the
original domain in terms of their significance for deprivation. Surrogate indicators
were found for two of the census indicators at district level, but not for the other four.
Therefore, one of the 1991 indicators (children in unsuitable accommodation) has been
dropped from the index altogether and 1991 census data retained for the other three.

9. All the ward and ED level indicators in the original index were from the 1991 census.
As there is very little nationally robust data available at these levels from non-census
sources it was not possible to update them. Therefore, 1991 data has been retained for
the ward and ED level indexes for the present although there are plans to update these
later in 1998. However, the 1991 indicator children in unsuitable accommodation has
been dropped from the ward and ED level indexes to retain consistency with the
district level index. This means that the set of indicators used in the ward and ED level
indexes is different to that used at the district level.
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10. This note is concerned with presenting the updated Index of Local Deprivation rather than a detailed
discussion of how and why this differs from the 1991 Index. However, the changes from both the 1991
Index, and that set out in the December 1997 consultation paper, are briefly summarised at Annex A.

Indicators in the Index of Local Deprivation (1998)
11. As with the 1991 Index, the updated index has been produced at three spatial scales - local authority

district, ward and enumeration district (ED). In April 1998 there were 354 local authority districts. The
ward and ED level indexes are based on the 1991 census area definitions of which there were around
8,620 wards and approximately 101,000 EDs.

The District Level ‘Degree’ index
12. There are 12 indicators in the district level 1998 index of local deprivation.

These are:

Indicator Source/year Denominator Source

Economic
Total unemployment NOMIS,

April 1997
Total Economically
Active population

Estimate based on 1991
census and 1996 ONS
population estimates

Male long-term unemployment NOMIS,
April 1997

Total male
unemployment

NOMIS, April 1997

Low Income
Income support recipients DSS 1996 Total population 18+ ONS population estimates

1996

Non-income support recipients
receiving council tax benefit

DSS 1996 Total population 18+ ONS population estimates
1996

Dependent children of income
support recipients

DSS 1996 Total population 16
and under

ONS population estimates
1996

Health
Standardised Mortality Rates
(Under 75s)

ONS 1996

Education
Low educational attainment -
% 15 year olds with no GCSE
passes or gaining GCSEs
passes at grades D-G only

DfEE 1996 Total number 15 year
olds

ONS population estimates
1996

Low educational participation -
% 17 year olds no longer in full
time education

1991 Census Total 17 year olds 1991 Census

Environment
Derelict Land DETR 1993 Total land area DETR 1993

Crime
Home Insurance weightings Norwich Union,

Royal and Sun
Alliance, United
Assurance 1997

Housing
Households lacking basic
amenities plus all households in
non-permanent accommodation

1991 Census Total households 1991 Census

Overcrowded households (more
than 1 person per room)

1991 Census Total households 1991 Census
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The Ward and ED Level Indexes
13. The indicators that make up the ward and ED level indexes are all from the 1991

Census. There are six indicators at the ward level and five at the ED level. These are:

At ward and ED levels:

i. unemployment

ii. children in low earning households

iii. Households with no car

iv. households lacking basic amenities*

v. overcrowded households*

At the ward level only:

vi. 17 year olds no longer in full time education*

14. The indicators marked with an * are also included district level index. Full technical
definitions of the 1991 census indicators are given in Annex B.

Methodology
15. The statistical steps used to combine the individual indicators into an index are:

a. Standardisation
If indicators are to be combined, account has to be taken of the fact that, for example
15% is a high proportion on some of the indicators but is a low or medium proportion
on others. Standardisation alters the values to make them statistically comparable.
Signed Chi-square (x2) is the standardisation method used, principally because it takes
account of the robustness of data where small numbers are involved and reflects
absolute levels of deprivation.

b. Transformation
Indicators with a great range will tend to have a disproportionately high impact on the
overall index. Therefore, the indicators must be transformed so that their distributions
are as similar as possible. A logarithmic transformation was applied which has the
effect of producing a distribution closer to the normal curve and dampening the impact
of extreme values.

c. The standardised mortality ratio and insurance premium indicators
The SMR and insurance premium indicators are already expressed in an index form
with respect to the England average. The procedures to get them in a suitable form to
be combined with the other indicators are therefore different than for the other
indicators. First, they have been converted to a scale where the national value is zero
and the appropriate negative or plus sign added to indicate whether an area is above or
below the national average on the indicator. However, as the chi-square methodology
is not used this results in standardised values that are significantly smaller than for the
other indicators, e.g. the highest value on the SMR indicator is 1.41, whereas on the
other indicators it tends to
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be in the range from 3.0 - 4.0. If, as in the 1991 Index the values for these two
indicators were simply included in the index in this form then they would have
considerably less influence on the overall index than the other indicators. Therefore,
their values have been multiplied by two to give them a similar level of influence in
the overall index.

d. Summing the indicators
The standardisation and transformation procedure produces a signed chi-square value
for each of the indicators. A positive value shows that the area has a higher value than
the norm (in this case England) on that particular indicator and a negative value, that it
has lower value than the national average. The indicators then need to be combined to
give the overall index score. In the 1991 Index, the values of each indicator were
simply added together to produce either a positive or negative overall index score with
zero interpretable as the average level of deprivation in England.

However, as the index is an index of deprivation rather than an index of affluence it is
counterintuitive that positive values, i.e. deprived, on some indicators are cancelled out
by good conditions, i.e. negative scores, on other indicators. This point was broadly
supported by the majority of responses to the external consultation. Therefore, only the
positive values, i.e. those greater than the England average, have been summed to give
the overall index score for each area.

16. A technical explanation of the methodology is provided in Annex C.

Results
17. The geography of deprivation is dependent on the scale at which it is analysed. At

different scales different patterns appear. Deprivation may be scattered across an area
or concentrated in small pockets. For example, two local authorities may appear to
have very similar overall levels of deprivation, but in practice deprived people or
households in one may be spread evenly across its area, while in the other they are
concentrated into a few neighbourhoods. Moreover, it is perfectly feasible for a district
with a low overall index score to contain within it severe pockets of deprivation. In
order to reflect such complex patterns the 1998 index (as with the 1991 index) is made
up of four different measures based on three different spatial scales - local authority
district, wards and enumeration districts (EDs). These are:

! The degree of deprivation - the overall district level score, based mainly on
updated 1996 data

As well as the district level index score, there are three sub-district measures -
intensity, ward level extent and ED level extent. Since the census data cannot be
updated these are based on 1991 census data.

! the intensity of deprivation - the severity of deprivation in the LA taken as the
average score of the worst three wards in the LA;

! the ward level extent - the proportion of the LA population living in wards that are
within the 10% most deprived in England;
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! the ED level extent - the proportion of the EDs in the LA that fall within the most
deprived 7% of EDs in England.

18. Table 1 gives the overall index value and rank, and the value on each individual
indicator at the district level. Ranks are out of all 354 English local authorities where 1
is the most deprived. Negative values are represented by negative signs with one
negative sign indicating that the value is between 0 and -1, two negative signs between
-1 and -2 and three negative signs, above -2. These are shown for information only as
they do not contribute to the overall index score.

19. Table 2 gives the values and ranks for each local authority district in England on the
Intensity and Extent Measures. London boroughs are listed first followed by the
metropolitan districts, the district councils and finally, the unitary authorities.

INTERPRETING THE RESULTS

20. The need to look at different spatial levels when examining patterns of multiple
deprivation in an area has been noted above and to facilitate this, four different LA
level index measures, based on district, ward and enumeration level data, have been
produced. All four measures must be considered when determining the degree to which
an area is deprived or not. However, there is no definitive way of deciding which areas
are deprived and which are not. Different methods will produce different results. The
following, therefore, gives broad guidelines on how to interpret the individual
measures and factors to take into account when trying to ascertain whether there is
significant deprivation within a local authority area and if so, how it is distributed.

21. A key consideration in using the index is how much emphasis is placed on the overall
district level (degree) scores and rankings relative to the ED-extent, ward-extent and
intensity measures (see paras 22 and 23 below). The key advantage of the district level
scores, which measure deprivation across the whole local authority district, is that they
are based on a large number of indicators (12) many of which have been updated to
1996 or 1997. On the other hand, the extent and intensity measures are important if
one is interested in identifying authorities with pockets of deprivation within their
boundaries. However, the disadvantages with these measures is that they are
necessarily based on a smaller number of indicators and have not been updated since
1991.

22. The ward and ED extent measures of deprivation as set out in Table 2 enable patterns
of deprivation to be examined at smaller spatial scales and are particularly useful for
highlighting the existence of pockets of deprivation in generally less deprived areas.
For example, authorities which only have a few, but nevertheless highly deprived
small areas within them can be identified using these measures. For example, South
Kesteven is ranked 310 = on the overall district level index but has over 5% of its
population living in wards that are amongst the 10% most deprived in England giving
it a rank of 137 on this measure.

23. The intensity of deprivation measure, also given in Table 2, is used to show the
severity of deprivation in the worst three wards in the local authority. This is
particularly useful in identifying the existence of severe areas of deprivation in local
authorities that are made up of a mix of deprived and non-deprived areas and so do not
score highly on the overall
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district level index. Leeds for example, has a district level rank of 56, but deprivation
in its worst areas is so severe that it is ranked 7th on the intensity measure.

24. One option for determining which areas are deprived is to organise the local authorities
into groups according to how many of the indicators the authority scores above the
national average on the district level index ie. number of positive scores. For example,
one definition of authorities suffering from ‘multiple deprivation’ might be those
authorities which have positive values on 4 or more of the 12 indicators; this would
produce a list of 155 authorities. However, the key drawback is that there are
authorities outside this group which contain small pockets of deprivation.

25. Another option, which takes account of the pockets of deprivation as well as the main
index, would be to arbitrarily decide on break points in the ranks (eg. the top 50, 75 or
100 most deprived) and devise a list of deprived authorities by taking those with a
ranking of 50 (or 75 or 100) or less on any of the 4 measures. A variant on this which
would give the updated district level index more weight would be to take a higher
threshold on this measure than on the other 3 measures, e.g. 75 on the district level
index and 50 on one or more of the other measures.

26. A hybrid of both of these approaches would be to use the 4 or more positive values
method as described in para 24 above, but add in those authorities not already on the
list which have an index ranking of less than 100 (or whatever) on the ward-extent,
ED-extent or intensity measures.

FURTHER INFORMATION

The index scores for individual wards and EDs can be obtained from The London
Research Centre (Contact: Keith Folwell Tel. 0171 787 5658, e-mail
keith.folwell@london- research.gov.uk).

Further copies of this summary are available from:

Dorrett Annon
Research, Analysis and Evaluation Division
Department of the Environment, Transport and the Regions
Floor 1/H4
Eland House
Bressenden Place
London SW1E 5DU
Fax: 0171 890 3309 e-mail: d.annon@gtnet.gov.uk

or
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Carole Dawson
Regeneration Directorate
Department of the Environment, Transport and the Regions
4/G5
Eland House
Bressenden Place
London SW1E 5DU
Tel: 0171 890 3772

The summary is also available on the DETR Website at www.regeneration.detr.gov.uk.

The Department of the Environment, Transport and the Regions publishes free
information leaflets on a range of housing topics. For a copy of the Housing
Publications Order Form please contact:

The Department of the Environment, Transport and the Regions
Free Literature
PO Box 236
Wetherby
West Yorkshire LS23 7ND
Tel: 0870 1226236
Fax: 0870 1226237
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ANNEX A

Differences between 1991 Index of Local

Conditions and 1998 Index of Local

Deprivation

TABLE A1: THE INDICATORS

1991 Index of Local
Conditions

Proposals for updated
Index of Deprivation set
out in Consultation Paper
- Nov 97

1998 Index of Local
Deprivation

13 indicators across all
LA districts

12 indicators across all
LA districts

12 indicators across all
LA districts

Unemployment (1991
census)*

Unemployment (ONS 1997) Unemployment (ONS 1997)

Housing lacking amenities
(1991 census)*

Housing lacking amenities
(1991 census)

Housing lacking amenities
(1991 census)

Overcrowded housing (1991
census)*

Overcrowded housing (1991
census)

Overcrowded housing (1991
census)

Children in unsuitable
accommodation (1991
census)

Drop this indicator - no
replacement

Indicator dropped - no
replacement

Children in low earning
households (1991 census)*

Children receiving free school
meals (1996 DfEE data)

Dependant children of
income support recipients
(1996 DSS data)

Households lacking a car
(income proxy) (1991
census)*

Households receiving housing
assistance combined with
households receiving council
tax benefit (DSS 1996)

Non income support
recipients in receipt of
council tax benefit (1996
DSS)

Low educational
participation aged 17 (1991
census)

Low educational participation
aged 17 (1991 census)

Low educational participation
aged 17 (1991 census)

Low educational attainment
(% 15 yr olds gaining GCSE
passes at grades D-G only as
a proportion of all GCSE
passes) (1991 DfEE)

Low educational attainment
(% 15 yr olds gaining GCSE
passes at grades D-G only
plus those not gaining any
GCSE passes) (1996 DfEE)

Low educational attainment
(% 15 yr olds gaining GCSE
passes at grades D-G only
plus those not gaining any
GCSE passes) (1996 DfEE)
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1991 Index of Local
Conditions

Proposals for updated
Index of Deprivation set
out in Consultation Paper
- Nov 97

1998 Index of Local
Deprivation

13 indicators across all
LA districts

12 indicators across all
LA districts

12 indicators across all
LA districts

Standard Mortality ratios
(1991)

Standard mortality ratios for
under 75s (1995)(ONS)

Standard mortality ratios for
under 75 (1996) ONS - double
weighted.

Home Insurance weightings
(crime proxy) (1991)

Home insurance weightings
(1996) (Insurance companies)
(crime proxy)

Home insurance weightings
(1996) (Insurance companies)
(crime proxy) - double
weighted.

Derelict land (1988 DOE) Derelict land (1993 DOE) Derelict land (1993 DOE)

Male Long term
unemployment/unemploym
ent ratio (1991 DfEE)

Male Long term
unemployment/ratio (1997
ONS)

Male Long term
unemployment/unemploymen
t ratio (1997 ONS)

Income support (DSS 1991) Income support (DSS 1995) Income support (DSS 1996)

Italic = straightforward updating from 1991 index
Bold Italic = changes more than straightforward updating
Plain text = no change from 1991 index
*Indicators also included in the 1998 ward and ED level indexes
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TABLE A2: METHODOLOGICAL DIFFERENCES

1991 Index of Local
Conditions

Proposals for updated
Index of Deprivation set
out in Consultation Paper
- Nov 97

1998 Index of Local
Deprivation

Summing the individual
indicators together to
produce the overall index
score.

In 1991 all the chi-square
values were simply added
together, regardless of
whether they were positive
or negative to give the
overall index score for an
area. Thus, in 1991 a
positive overall index score
indicated that an area had
above average levels of
deprivation and a negative
score that it had below
average levels of
deprivation.

It was proposed that only the
positive scores were summed
to give the overall index score
to avoid positive values being
cancelled out by negative
values.

In the 1998 Index of
Deprivation only the positive
values have been added
together to produce the overall
index score. This method was
applied to the district, ward
and ED level indices.

Standardisation of the
SMR and Insurance
Premiums indicators

These two indicators come
in an index form. In the
1991 Index they were
simply converted so that
the England average was
set to zero and the
appropriate positive or
negative sign added to
indicate whether an area
was above or below the
England average.

The proposals set out in the
consultation did not propose
any changes in the way that
these indicators were
calculated.

A significant number of
respondents to the
consultation pointed out that
these indicators had much
less influence on the overall
index than other indicators
because of the way they had
been calculated. In the 1998
Index the standardised values
of these indicators have been
multiplied by two so that they
have a similar impact on the
overall index.
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ANNEX B

Definitions of the indicators from the 1991

Census of Population

The 6 indicators from the 1991 Census of Population data are calculated from the following
SAS cell numbers:

1991 Index of Local
Conditions

Proposals for updated
Index of Deprivation set
out in Consultation Paper
- Nov 97

1998 Index of
Local Deprivation

S080078+S080232

S080012+S080166

S360012+S360018+
S360030+S360036+
S360048+S400064+S400071

S360066

S230003+S230004

S230001

S200181+S200149

S200141+S200149

S200131

S200001

S370041+S370042

Unemployed

Economically Active

Children in low earning households - with no
earner or with only one parent in part-time
employment

Dependent children

Overcrowded Households - with more than one
person per room

(Total) Households

Residents in Households lacking basic amenities
- lacking or sharing a bath/shower and/or WC, or
in non-permanent accommodation

Residents in Households

Households with no car

Households

17 year olds (no longer) in full time education

17 year olds S370029+S370030
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ANNEX C

Index Methodology

Chi-square was chosen as the standardisation method primarily because it
downweights values where the numbers counted are small and thus more likely to be
unreliable, as is frequently the case at the ED scale. For example, 3 unemployed out of
a workforce of 10, is less likely to be accurate than 30 out of 100. This is a weakness
of standardisation methods based on percentages. The problem is compounded with
census data because OPCS (as was) randomly add -1, 0 or +1 to all values to increase
confidentiality of Census output. Hence, in the above example, 3 out of 10 could
actually be 20% or 40%, whilst 30 out of 100 could only vary from 29% to 31%.

The following details the steps in the calculation of the signed chi-square values.

Chi-square (x2) is based on raw values, i.e. the actual numbers with and without a
characteristic, rather than the proportion. It compares the observed value (O) in an area
with the expected value (E), where E is the England rate for the characteristic applied
to that area.

x2= (O1-E1)2 + (O2-E2)2

E1 E2
where:

O1 is the observed value with a characteristic eg. unemployed;
E1 is the expected value with a characteristic;
O2 is the observed value without a characteristic eg. not unemployed; and
E2 is the expected value without a characteristic.

1 is then added to the chi-square values to avoid numbers smaller than 1 becoming
negative when transformed.

A log transformation is applied.

Finally, a negative is assigned to all values where O1-E1 is a negative (the negative
having been lost when squared).


































