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ABSTRACT

Deprivation indices are a measure of
deprivation in an area. These indices are
used to measure the social and material
disadvantages. The measurements represent
the living conditions which are used to
determine these disadvantages. This
research was aimed at producing a
depravation index using the Townsend index
to examine trends in variations of selected
indicators; unemployment, car ownership,
home ownership and overcrowding. These
were supported with readily available
census data and boundary data of West
Midlands Region from infuse and
neighborhood statistics in the UK. GIS was
used for importing data and producing maps
to depict patterns and levels of deprivation.
The Pearson’s Correlation analysis for four
indicators was used to establish
relationships between them. Based on the
GIS analysis of 3487 LSOAs, the Townsend
score ranged from -7.50 to 10.13 with a
standard deviation of 3.45 which meant, the
higher values indicate high level of
deprivation. Using SPSS, the correlation
analysis of p = 0.000 indicated a strong
positive linear relationship between Car
ownership and Home ownership (r = 0.895),
a linear relationship between
Unemployment and Car ownership (r
=0.856), a moderate linear relationship

between Home ownership and
Unemployment (r = 0.542), a strong linear
relationship between unemployment and
Home ownership (r = 0.781) and a strong
positive linear relationship between Car
ownership and Overcrowding (r =
0.632).Though these results are statistically
significant, they do not show how one
variable affects another. Indicator variables
were mapped with the Townsend score to
show the geographical distribution of
deprived areas based on the calculated
indices. It was concluded that deprivation
can be effectively depicted using GIS.
However, not all people staying in deprived
marked areas are deprived themselves; the
indices merely show a variable degree of
deprivation across regions.

Keywords: Deprivation indices, Townsend
index, GIS, spatial distribution, Correlation
Analysis

INTRODUCTION

There has always been a link between

location and people especially when

conducting spatial analysis using GIS

(Ballas, Clarke, Franklin and Newing,

2018). This probably birthed the idea for

Charles Booth, who was the first person to
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link poverty in relation to living conditions

of people in London, way back in 1886

(London, 2016). In order to exclusively

explain and understand social or material

disadvantages, certain measurements have to

be made of socioeconomic and demographic

data (Ballas et al., 2018). Indicators of

deprivation can sometimes be dynamic and

efforts are usually made on their

interpretation as sometimes they may

represent victims or living conditions of

individuals or communities as a whole.

Therefore, it is essential to differentiate

between deprivation in an area and the

people experiencing it (Townsend,

Phillimore and Beattie, 1988). This is where

there are direct indicators or indirect

indicators. Direct indicators represent living

conditions of the victims living in deprived

areas

There are several kinds of deprivation

indices widely used in the determination of

material or social disadvantage. These

include the Index of Relative Socio-

Economic Disadvantage, Index of child

social exclusion (CSE Index), and the

Townsend Index, (Johnson, Currie, and

Stanley, 2009) among others. Although the

Townsend index was initially constructed

for the purpose of understanding

impoverishments in the provision of health

services within a region (Townsend, et al.,

1988), its advancement and wide use in the

area of material disadvantage and

determining crime occurrences in a

community has been evident (Johnson et al,

2009; Ballas et al., 2017).

The Townsend index is calculated using the

following selected variables (Townsend et

al., 1988).

 Unemployment. As a percentage of

persons that are economically active

with the age group set at 16 – 74.

 Car ownership. As a percentage of

households that do not own a car/van

 Home ownership. As a percentage of

households that are not owner-

occupied.

 Overcrowding. As a percentage of

households that have more than one

person per room.
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Townsend (1988) explained the reasons

behind using these variables as indicators for

measuring a material disadvantage. He

described unemployment to be a

representation of a recognizable source of

income. This can go on to represent low

income as well. Although the lack of car

ownership was included as an indicator

variable, this does not come without its

disagreements in its choice for this index in

that it does not quite define the status of a

household as car ownership is mostly a

choice rather than a necessity (Johnson,

Currie, and Stanley, 2009). His argument

was that car ownership may indirectly

measure the income of a household as it is

not just about owning the car alone but also

the expenses that come along with it and so

a household that has no car may really

translate to indicate that it is because they

cannot really afford it. Home ownership also

reflects a low income in that most times only

financially buoyant people are able to afford

owning a house. Lastly, overcrowding was

also used as an indicator since it

ambiguously represents living and housing

conditions. All these indicators are

combined to form the Townsend index.

However, Townsend et al. (1988) stressed

the fact that the interpretation and use of the

deprivation index should be used cautiously

as identifying a deprived area does not

necessarily mean that all of the people living

there are deprived. As there are still other

areas that may not be deprived but will still

have people that are deprived staying there

The West Midlands region was chosen

because of how it was affected by the

industrial decline of between 2008 and 2009.

According to a report by the Office of

National Statistics (2011), the areas that had

the greatest impact of the recession in terms

of unemployment rate were the West

Midlands and North West regions who had a

rise by about 4.7% and 4% respectively

where the West Midlands region was

affected greatly since it had the highest rate

of job losses especially after two large scale

industries had a massive job cut that affected

the jobs of people in the East of England,

East Midlands, South East, South West,

West Midlands and Wales. Even though this
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region was affected by housing too, it cannot

be compared to other regions like the East

and South East where house prices declined

and house sales were greatly affected too

(Campos, Dent, Fry and Reid, 2011).

AIM AND OBJECTIVES

The aim of research was to produce a small

area deprivation index using the Townsend

index of material deprivation and to also

examine the trend in variations of selected

indicators of material disadvantage of the

West Midlands region using the 2011 census

data. This was achieved through the

following objectives;

 Accessing readily available census

data especially downloaded from the

UK data services.

 Data preparation using a number of

statistical methods

 Downloading boundary data of the

study area via open data sites.

 Inputting the data to a GIS

environment and producing different

maps showing the patterns of

deprivation using different indicator

variables

 To determine if any relationship

exists between the indicator variables

and to see if they are related either

positively or negatively. This will be

done through statistical analysis.

 To produce various maps showing

the different levels of deprivation in

terms of the four indicators selected

for the index.

 To produce an index map using GIS

showing the overall level of

deprivation using the Townsend

score.

METHODOLOGY

The index was calculated from raw census

data. The data were downloaded both from

InFuse and Neighbourhood statistics, all part

of the UK data services. The construction of

the Townsend index was based on the

calculation of the Townsend index for the

2001 Census by the UK data services

thereforethis paper was based on the

reproduction of this Index using the 2011

Census by the UK data services. The
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indicators used were Unemployment,

Overcrowding, Car ownership and Home

ownership. These indicators were calculated

as follows:

1. Unemployment: unemployed people

aged 16 to 74 as a proportion of

economically active residents aged

16 to 74, expressed as a percentage.

2. Overcrowding: more than one person

per room as a proportion of all

households expressed in percentage.

This was taken as (over 1 and up to

1.5 persons per room + Over 1.5

persons per room) to represent the

number of overcrowded households.

3. Car ownership: households with no

car as a proportion of all households

expressed as a percentage.

4. Home ownership: rented homes as a

proportion of all households

expressed as percentages. The rented

homes took account of all homes that

are not owner-occupied including

houses that were privately rented or

rented from the local authority.

Computation of the Townsend index is fairly

straightforward save for the little

transformation that is done on two of the

variables. This method has been thought to

even out the deprivation extremes on some

indicators (Senior, 2002) and has been

argued that transformation of variables can

help do away with the control of high

deprivations over low ones (Senior, 1991;

Thunhurst, 1985). The percentages were

calculated using Microsoft Excel while the

rest of the calculations were done using

SPSS. The Unemployment and

Overcrowding indicators were transformed

into logs before including them in the final

index. Transformation was done in SPSS

using the expression y = ln (x + 1), where x

is the indicator variables either

Overcrowding or Unemployment. After

which a z-score form of standardization was

done on all the variables. The

standardization is carried out by subtracting

the mean of each indicator variable from the

value of each variable and dividing them by

their standard deviation. The z-score values

were then summed up to give the overall
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Townsend index of deprivation. Tables 1

and 2 show the descriptive statistics of the

variables before and after standardization,

respectively. It is worthy to note, however,

that the standardization of the variables does

not come without its criticisms especially for

areas with low population. Senior (2002)

noted that standardization carried out for

areas with small populations tend not to take

account of their data and that if their

indicators are expressed in percentages tend

to hide the true extent of deprivation will not

really revealed.

In trying to establish a relationship between

the indicator variables and to check the type

of relationship between them, Pearson’s

correlation analysis was carried out on the

four indicators with SPSS, the reason being

that all four variables are on a scalar

measure. The null hypothesis therefore was

determined, that these variables were not

related and do not affect each other.

RESULTS AND DISCUSSION

Based on the data inputted to the GIS, a

summary of the statistics of the data

revealed that the Townsend scores for the

3487 LSOAs located in the West Midlands

region of England ranged from -7.50 to

10.13, and had a standard deviation of 3.54.

The deprivation index was divided into

quantiles with a classification of five. Higher

values of the Townsend index indicate high

levels of deprivation.

Results of the correlation analysis carried

out on SPSS are in presented in table 3 and

are interpreted as follows;

 A strong positive linear relationship

exists between Car ownership and

Home ownership (r = 0.895, p =

0.000).

 There exists a linear relationship

between Unemployment and Car

ownership (r = 0.856, p = 0.000).

 A moderate linear relationship exists

between Home ownership and

Unemployment (r = 0.542, p =

0.000).

 Unemployment and Home ownership

have a strong linear relationship (r =

0.781, p = 0.000).
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 Car ownership and Overcrowding

have a strong positive linear

relationship (r = 0.632, p = 0.000).

Although the indicators seem to be

statistically significant, this analysis shows

the evidence that the variables are closely

related to each other. It however shows no

prove as to how one variable affects the

other.

According to Townsend et al (1988), each

indicator should be presented first before the

overall index is created. This is done so as to

get an overview of the spatial distribution of

all the indicators. Maps of the individual

indicator variables are presented in figures 2

– 4.

A population map is also presented in figure

1.

The thematic deprivation map of West

Midlands according to the Townsend score

is also presented in Figure 4. The map is

shaded based on the level of deprivation.

The areas coloured dark grey and black are

among the top 40% and 20% respectively

while the areas coloured light pink reveal

areas with the least level of deprivation. A

map such as this tends to reveal geographic

distribution of areas considered deprived

based on any index calculated). Of the 3606

LSOAs within the West Midlands region,

about 728 LSOAs were identified to have

the highest deprivation score among which

are Birmingham, Dudley, Tamworth and

Walsall.
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Figure 1: Population map of the West Midlands region based on 2011 census data
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Figure 2: Rate of Non-home ownership in West Midlands, England

Table 1: Descriptive statistics of indicator variables before standardization

D e s c r i p t i v e  S t a t i s t i c s

N R a n g e M i n i m u m M a x i m u m M e a n Std. Deviation

N o _ c a r 3487 83.171819228 1.301115242 84.472934470 24.32702398985 14.750562844343

N o _ h o m e 3487 90.361597674 2.643171806 93.004769480 32.29640556157 19.087205880689
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O v e r c r o w d i n g 3487 2 . 1 9 1 . 9 8 4 . 1 7 3 . 0 8 1 3 . 3 4 0 5 9

Unemplo ymen t 3487 2 . 6 7 . 3 6 3 . 0 3 1 . 7 0 3 9 . 4 6 3 6 0

Source: Field work, (2019).

Table 2: Descriptive statistics of indicator variables after standardization

D e s c r i p t i v e  S t a t i s t i c s

N R a n g e Minimum Maximum M e a n Std. Deviation

N o _ c a r 3 4 8 7 5.63855 -1.56102 4.07753 .0000000 1.00000000

N o _ h o m e 3 4 8 7 4.73414 -1.55357 3.18058 .0000000 1.00000000

O v e r c r o w d i n g 3 4 8 7 6.44428 -3.24679 3.19750 .0000000 1.00000000

U n e m p l o y m e n t 3 4 8 7 5.75280 -2.89418 2.85862 .0000000 1.00000000

Source: Field work, (2019).

Table 3: Correlation table of indicator variables

C o r r e l a t i o n s

N o _ c a r Overcrowding No_home Unemployment

N o _ c a r Pearson Correlation 1 . 6 3 2 * * . 8 9 5 * * . 8 5 6 * *

Sig. (2-tailed) . 0 0 0 . 0 0 0 . 0 0 0

N 3 4 8 7 3 4 8 7 3 4 8 7 3 4 8 7

O v e r c r o w d i n g Pearson Correlation . 6 3 2 * * 1 . 5 4 2 * * . 7 2 0 * *

Sig. (2-tailed) . 0 0 0 . 0 0 0 . 0 0 0

N 3 4 8 7 3 4 8 7 3 4 8 7 3 4 8 7
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N o _ h o m e Pearson Correlation . 8 9 5 * * . 5 4 2 * * 1 . 7 8 1 * *

Sig. (2-tailed) . 0 0 0 . 0 0 0 . 0 0 0

N 3 4 8 7 3 4 8 7 3 4 8 7 3 4 8 7

U n e m p l o y m e n t Pearson Correlation . 8 5 6 * * . 7 2 0 * * . 7 8 1 * * 1

Sig. (2-tailed) . 0 0 0 . 0 0 0 . 0 0 0

N 3 4 8 7 3 4 8 7 3 4 8 7 3 4 8 7

* * .  C o r r e l a t i o n  i s  s i g n i f i c a n t  a t  t h e  0 . 0 1 l e v e l  ( 2 - t a i l e d ) .

Source: Field work, (2019).
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Figure 3: Unemployment in the West Midlands region, England
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Figure 4: Deprivation by LSOA of West Midlands, England

CONCLUSION

The report has shown the calculation of the

Townsend Index from the 2011 census data

and determined the spatial distribution of

deprivation across the West Midlands region

of England. The results shows that the

indicator variables selected are supposed to

be possible representations of deprivation.

Indirect indicator variables, on the other

hand, represent the living conditions of the

people staying in certain areas (Townsend et

al., 1988).

The use of GIS in constructing a deprivation

index means that the spatial distribution of
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deprivation can easily be recognized via the

use of maps. However, caution must be

taken when evaluating deprivation using

census data and that is why it is necessary to

make transformations for certain variables

(Gordon, 1995). This is meant to secure the

precise deprivation scores.

According to a report from the Office of

National Statistics (2011) and also by

Townsend et al (1988), when analysing the

Index of Multiple Deprivation of 2001, not

all people staying in areas marked as

deprived determine the state of deprivation

of the people themselves and that indices

merely show a variable degree of variation

across regions. This is important especially

when policy issues are discussed especially

in the allocation of resources. Therefore, in

trying to deduce the deprivation index of any

kind, care should be taken as not to

generally tag people and areas together as

either deprived or not deprived. The

Townsend as well as Carstairs deprivation

indices only represent features related to

deprivation common to all the people living

in a local authority and not necessarily on an

individual basis (Morgan and Baker, 2006).

Areas may contain persons and households

having diverse stages of being deprived

meaning that persons living in deprived

areas may not themselves be deprived in any

way.
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