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Introduction

Summary

Poverty and wealth

This report describes a project undertaken to assess the changing geographies of poverty 
and wealth in Britain over the past three decades of the 20th century, alongside additional 
material to bring the research up to the present day. Using established methodology – that 
used for the Breadline Britain indices – we constructed a coherent set of poverty measures 
for unchanging geographical areas for time periods around 1970, 1980, 1990 and 2000. For 
the same areas, we also constructed a number of novel measures of wealth.

These analyses allow us to divide the population of each area at each time period into five 
groups:

	 •	 Core poor: people who are income poor, materially deprived and subjectively poor.
	 •	 Breadline poor: people living below a relative poverty line, and as such excluded from 

participating in the norms of society.
	 •	 Non-poor, non-wealthy: the remainder of the population classified as neither poor nor 

wealthy.
	 •	 Asset wealthy: estimated using the relationship between housing wealth and the 

contemporary Inheritance Tax threshold.
	 •	 Exclusive wealthy: people with sufficient wealth to exclude themselves from the norms 

of society.

It should be noted that the core poor and exclusive wealthy households are subsets of the 
breadline poor and asset wealthy respectively (see F ure i below for an illustration of the 
distribution of all households in 2000).

By producing these measures, we can observe the changing overall and geographical 
patterns of poverty and wealth over time. Since these calculations are largely dependent on 
decennial census data, we are currently unable to continue the time series beyond 2000/01. 
However, we have been able to investigate a variety of more recent data sources that have 
allowed us to infer the likely trends for the first decade of the new millennium.

Figure i: Distribution of all households (2000)
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Overall results up to 2000

The overall percentages of households in the core poor, breadline poor, asset wealthy and 
exclusive wealthy groups are shown in Figure ii below. The housing wealth data used for 
the asset wealthy measures shown here were not available for 1970, although figures were 
available for the middle of the 1990s, producing further insight into that decade.

Key points arising from the overall figures are:

	 •	 poverty and core poverty levels fell through the 1970s;
	 •	 they both then increased, returning by 1990 to similar levels to 1970;
	 •	 during the 1980s, while poverty levels were increasing, so were the proportions of asset 

wealthy households;
	 •	 exclusive wealthy households declined during the 1970s and 1980s, but increased during 

the 1990s;
	 •	 the 1990s saw a continuing rise in breadline poverty levels, but a concurrent decline in 

core poverty;
	 •	 during the early 1990s, the percentage of asset wealthy households fell, but recovered in 

the second half of the decade.

Figure ii: Overall percentages of households in the core poor, breadline poor, asset wealthy and 
exclusive wealthy groups (1970-2000)
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Spatial patterns and polarisation

In general, mapping of these poverty and wealth datasets indicate that wealth and poverty 
each demonstrate similar geographical patterns at every time period. The highest wealth 
and lowest poverty rates tend to be clustered in the South East of England (with the 
exception of most of Inner London); conversely the lowest wealth and highest poverty 
rates are concentrated in large cities and the industrialised/de-industrialising areas of 
Britain. The report reveals some interesting and substantial changes to this generalisation 
over time; however, there are issues in clearly identifying small pockets of rural and coastal 
wealth and poverty. 

Analyses of the degree of polarisation and spatial concentration suggest that Britain’s 
population became less polarised with regard to area breadline poverty rates during the 
1970s. However, polarisation increased through the 1980s and the 1990s. Asset wealth also 
became more polarised during the 1980s, but this trend reversed in the first half of the 
1990s, before polarisation could be seen to be increasing again at the end of that decade.

Since 2000

Our analyses of a variety of datasets covering the first five years of this decade have 
produced varying indications of changes in inequality since the turn of the millennium:

	 •	 Analysis of income data between 2003 and 2005 indicates that areas with the highest 
average incomes experienced the greatest increases, in both absolute and relative terms, 
while some areas with the lowest average incomes experienced declining incomes, 
increasing polarisation.

	 •	 The agenda for widening participation in higher education appears at a cursory level to 
have been working to some extent, with the greatest proportional increases in young 
people’s participation rates occurring in areas with the lowest initial rates and highest 
poverty levels. However, other analyses have shown that this change in poorer areas 
can be explained by increases in participation in London, especially among minority 
ethnic groups, rather than among the poor in general. In absolute terms there is no 
narrowing of the education access gap.

	 •	 The change in the percentage of the working-age population claiming Jobseeker’s 
Allowance (JSA) between 2000 and 2005 indicates that these years saw decreasing 
polarisation. Areas with the highest JSA claimant levels in 2000 tended to experience 
the greatest declines over the five years. This was even the case when the change was 
measured relatively.

	 •	 Asset wealth analysis indicates wealth between 1999 and 2003 to be rising most in 
areas in a band around 50-100 miles from London, and to be falling mostly in the 
cities of northern England, and across Scotland. Overall analysis suggests a trend for 
larger proportional increases in wealth in those areas with relatively low wealth levels, 
although absolute increases in the proportion of wealthy households were largest in 
areas with higher levels. The disproportionate trend, if it continues, should decrease 
polarisation, although at a very slow rate. Also, as the housing market is cyclical, 
equalising trends tend to be temporary.

	 •	 The proportion of working-age people claiming Incapacity Benefit (IB) between 2000 
and 2005 increased in most areas of Britain. However, those areas with the very highest 
IB claimant rates and the highest poverty levels in 2000 tended to experience a fall in IB 
claimant rates. The time period coincides with the ‘Pathways to Work’ initiative, and our 
findings may reflect to a degree how such initiatives are spatially targeted, although the 
overall effects of such initiatives may be relatively limited (Fothergill and Wilson, 2006).

xiii

Summary



xiv

Poverty, wealth and place in Britain, 1968 to 2005

There is no clear single direction towards either increasing or decreasing polarisation 
among these five measures. Where there has been change, the magnitude of that change 
tends to be small, and so we should expect inequalities to increase or decrease slowly over 
time. Often closer analysis of what appear to be good news stories finds particular events 
have occurred related to the map of poverty that suggests that the trends may not be long 
term (particularly in relation to higher education and IB trends). All of our analyses of 
trends since 2000 suggest that there is no great reason to doubt the continuing validity of 
the picture presented when the 1999 Poverty and Social Exclusion Survey is combined with 
the 2001 Census: breadline poverty levels are rising and socioeconomic and geographical 
polarisation is increasing.

Conclusions

Since 1970, area rates of poverty and wealth in Britain have changed in significant ways. 
Over the past 15 years, more households have become poor, but fewer are very poor. 
Areas already wealthy have tended to become disproportionately wealthier, and we are 
seeing some evidence of increasing polarisation. In particular there are now areas in some 
of our cities where over half of all households are breadline poor.
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Background

Background

This report begins with a brief contextual discussion of the issues of poverty and wealth, 
especially with respect to their geographical aspects. Following from this, Chapters 2 
and 3 describe the data and methods used to construct the measures of wealth and 
poverty (additional methodological detail is given in Appendix 1). Chapters 4 and 5 
describe overall figures for Britain and geographical patterns of the various measures. 
Investigations of polarisation and spatial concentration are presented in Chapter 6 followed 
by consideration of more local issues in Chapter 7. The changing situation since the turn 
of the millennium is addressed in Chapter 8 using modern equivalents of Beveridge’s five 
‘giant evils’ as a framework to look at some of the key social issues of recent times. Finally, 
Chapters 9 and 10 discuss the problems and opportunities presented by this study, and the 
implications for the future of equality and inequality in Britain.

Poverty often refers to a lack of resources, and traditional poverty measures usually 
use low income or a lack of wealth as an indirect quantification of someone’s inability 
to afford those resources. The approach used in this study is one of measuring directly 
what people cannot afford that most other people think are necessities in contemporary 
times (for example, a television, an annual holiday). Being rich is usually considered the 
opposite of being poor, but again it can be conceived of in different ways. Being wealth-
rich and income-rich are different concepts; someone can be very wealthy, but have a 
very low income (for example, someone living in a stately home with much in the way 
of accumulated resources, but little cash income), and equally someone could have a 
high income and little wealth (for example, contractors with high levels of income but 
insufficient stability to buy their own homes or accumulate assets). However, the wealth-
rich are less likely to be at risk of becoming poor than the income-rich. In Dixon and 
Margo’s June 2006 publication Population politics, we are repeatedly reminded that one 
fifth of income-poor pensioners hold housing equity in excess of £100,000 per household. 
The background to these concepts with regard to this study is discussed further below.

A history of the geography of poverty

There is a long history of studying the geography of poverty in Britain, although every 
so often the importance of that geography is rediscovered (Philo, 1995). In contrast the 
geography of wealth is rarely seen in work on Britain, although occasionally the locations 
of those featuring in ‘Who’s Who’ are mapped – or the Sunday Times Rich List remarked 
on. In this report previously developed methodology is reapplied to produce a consistent 
data series of the levels of poverty by area in Britain for two types of poverty, and a new 
methodology introduced to produce comparable area estimates for the wealthy.

In 1901 Seebohm Rowntree published Poverty: A study of town life, which was one of the 
very first detailed surveys at such a fine geographical scale. His book included a map of 
York shaded by population characteristics (Rowntree, 2000). He identified two areas of 
contiguous streets as the poorest districts. The smaller area lay on the western bank of 
the river, within the old city walls, centred on Micklegate. The larger area, east of the city, 
centred on Walmgate to the south. A century later, the first maps are being drawn of the 

1
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entire country to a similar level of detail that Rowntree observed. The new maps (Vickers, 
2005) show how the poorest areas of York now lie largely outside the city walls. However, 
there are now over two dozen ‘poorest’ areas within the new boundaries of York. Many 
appear in outlying suburbs, one within the model urban village of New Earswick.

The new ‘poorest’ areas are not far from the old. To the west, just outside of Micklegate, 
are new pockets of poverty in once well-to-do streets. To the east, where there were fields 
in 1901 outside Walmgate, one of the largest areas of poverty can now be found. However, 
poverty is also now found scattered across the city, often within areas now described as 
‘typical’ between which are the ‘comfortable suburban estates’ of 2001. When the maps are 
compared what is most similar is the rarity with which a ‘comfortable estate’ abuts an area 
of ‘constrained circumstances’.

There are two other major changes to the social geography of York. Firstly, most of the 
city centre and the new campus of the University of York are now labelled as ‘melting pot’ 
areas characterised by young single people. This is where in 1901 Rowntree drew a circle 
to highlight the concentration of licensed premises and clubs in the city centre. The second 
change is by far the most significant. Whereas in 1901 only a few streets were affluent and 
these were some of the major thoroughfares, now the majority of the land within the new 
city boundaries is made up of comfortable estates and, where they come to an end they 
abut a blue sea on the 2001 map labelled ‘idyllic countryside’. Whereas the map of 1901 
can be read as highlighting affluence in the midst of poverty, the map one century on is of 
poverty in the midst of affluence.

This is a necessarily brief look at the history of poverty research; even the geographically 
related research literature is vast, and far from concentrated on Britain.

Recent poverty research 

At the turn of the century, much work was published updating our understanding of 
poverty geography in Britain (Gregory et al, 2000). However, our understanding of the 
changing geography of poverty in the UK is hampered by a lack of consistent poverty 
measures. We do not measure income directly in the census, and we do not have an 
agreed poverty line as in the US (although this is not necessarily a bad thing, given that 
the level of the US poverty line is often criticised for being set very low). Measures such 
as benefit claims and indices of deprivation have been used, as well as individual census 
variables, but these have not been held constant over time or spatial units.

The Breadline Britain method, on which the latest report was published in January 
2006 (Pantazis et al, 2006), measured relative poverty based on a lack of the perceived 
necessities of life. This has been widely accepted as a good measure of relative poverty. 
These surveys, the Breadline Britain Surveys, showed that: ‘in 1983 14% of households 
lacked three or more necessities because they could not afford them. That proportion had 
increased to 21% in 1990 and to over 24% by 1999. (Items defined as necessities are those 
that more than 50% of the population believes “all adults should be able to afford and 
which they should not have to do without”)’ (Gordon et al, 2000). This approach is ideal 
for application to this project, as it can be replicated for a time series where we have a 
census and poverty survey occurring at roughly the same time, which has been the case 
for approximately every 10 years since 1970. Alternative approaches are not useful here; 
for example the Index of Multiple Deprivation and its predecessors are not comparable 
over time. More simplistic, individually focused indicators of poverty that can be more 
headline grabbing (see, for example, Winnett, 2006) are not good measures of poverty or 
the impacts of social policy changes.
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Findings of poverty research are equivocal. In 2003 it was thought that the government 
was on target to reduce child poverty by a million (Sutherland et al, 2003). However, by 
2006 it became evident that this had not been achieved (Brewer et al, 2006a). Research 
for the Joseph Rowntree Foundation (JRF) found that in order to meet the target of ending 
child poverty by 2020, the government would have to add around £28 billion to planned 
annual spending, and that this target is unlikely to be met under current policies (Evans 
and Scarborough, 2006; Hirsch, 2006). Contrary to the fall in poverty as measured by 
income, poverty as measured by expenditure was found to be rising (Dixon and Margo, 
2006; Palmer et al, 2006).

Further work for JRF confirmed that while poverty based on income had fallen from 25% 
to 22% between 1996/97 and 2002/03, an alternative measure based on expenditure found 
poverty to have risen from 20% to 22% over the same time period (Brewer et al, 2006b). 
Further, the poorest groups in society are also the most likely to be financially excluded 
and run into debt problems that may be caused and exacerbated by ‘home-collecting 
industry’ money-lending practices (Leyshon et al, 2006).

Qualitative studies of poor neighbourhoods over the same period (for example, Lupton, 
2003, 2005) show a similarly mixed picture, with falling worklessness and increased 
benefits raising the incomes of working families, but little impact on the relative position of 
neighbourhoods and continuing problems of debt and in-work poverty. In the context of 
this overall picture, there were variations between neighbourhoods and ethnic groups.

Wealth and affluence

While there is a considerable body of work on poverty, including a wide range of 
approaches that attempt to measure poverty, this is not matched by the amount of 
literature that addresses wealth. Indeed, it is remarkable how little literature there is on the 
subject. Attempts to measure wealth at a sub-national level do exist, but the assessment 
of the amount of wealth of individuals or households at the higher levels is compromised 
by the ways in which such wealth can be ‘hidden’, for example in asset ownership by 
companies rather than individuals, and in complex overseas financial management. Indeed, 
‘wealth management’ is a service that is inherently denied to most people. However, in 
recent times there has been an upsurge in popular interest in the most wealthy and those 
earning the most income, fuelled by media publications such as the Sunday Times Rich List 
(and the US Forbes equivalent), and explored in depth in publications such as Lansley’s 
Rich Britain (2006). Wealth inequality is a concept that is much more prevalent in the UK 
and US than most other affluent countries.

In 2004, the Institute for Public Policy Research (IPPR) produced an assessment of The 
state of the nation (Paxton and Dixon, 2004) with regard to social justice in Britain. They 
concluded that while ‘…Britain is a fairer, better place in 2004 than it was in 1994, it 
remains far from socially just’ (p 60). Among other observations, the report found that 
wealth distribution had continued to become more unequal during the 1990s. A further 
report from the IPPR found that the decade 1991-2001 saw the wealthiest tenth of the 
population increase their wealth holdings from 47% to 56% of total wealth (IPPR, 2004), 
while the ‘rise and rise of the new super-wealthy’ in Britain has been described and 
analysed in great detail recently by Lansley (2006). As will be seen below, these findings 
are largely in accordance with the research presented here.

There is a substantial body of work exploring income inequality, and in the UK this 
inequality has remained at obstinately high levels. From the late 1970s to the mid-1990s, 
income inequality grew at a faster rate in the UK than even within the US. The distribution 
of wealth demonstrates much greater inequality than income, but has not followed the 
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same path (Lansley, 2006). The gap fell throughout the 20th century, until the late 1980s, 
but then began widening in the early 1990s. Detailed data are only available for the top 
1% of the wealthy in the UK, but show that their share of total personal wealth grew from 
17% in 1988 to 23% in 2002 (Tulip, 2002). At the other end, the share of the bottom 50% 
dropped from 10% in 1986 to 6% in 2002. Britain is moving back towards levels of wealth 
inequality last experienced more than 30 years ago and this is considered to be an under-
estimate of the true extent of inequality (Lansley, 2006).

The most recent UK statistics released do contradict this finding to some extent; Table 1 
presents National Statistics from 2006 that indicate very slight reductions in both wealth 
(2002-03) and income (2003/04-2004/05) inequalities (National Statistics, 2006a, 2006b). 
The wealth data used for the National Statistics are subject to fairly substantial annual 
fluctuation, since they are based on wills and hence can be influenced by the deaths of a 
small number of very wealthy people.

In the UK the rich largely operate in the private sector and remain largely privileged by 
upbringing (not necessarily just by financial inheritance). Lansley suggests they are now 
perhaps more obsessed with money than social status, they enjoy power, exercising it 
in different ways in terms of lavish living and celebrity status, some influence political 
processes, and some accept social responsibilities, but the modern equivalents to the 
philanthropists such as Lever, Cadbury and Rowntree are not readily found. 

We have noted that one of the major characteristics of wealth is the power to ‘go private’, 
but this process clearly impacts on others who have to manage within what remains, for 
example, state education or health or housing provision. In terms of opportunities, it has 
been observed that less able richer children overtake more able poorer children by the age 
of five (The Independent, November 2003, quoted in Lansley, 2006, p 202). But what do 
you have to have, or be able to do, to be wealthy?

Scott (1994) uses a framework of citizenship to define wealth. This follows Townsend’s 
approach to poverty as relative deprivation (Townsend, 1979), with the poor lacking the 
opportunities to enjoy a standard of living commensurate with societal norms, and by 

Table 1: Trends in the distribution of marketable wealth (assets owned that could be sold, that 
is, excluding occupational pensions that cannot be ‘cashed in’)

% of total personal wealth owned by

	 Top 1%	 Top 5%	 Bottom 50%

1923	 61	 82	 0
1938	 55	 77	 0
1950	 47	 74	 0
1960	 34	 59	 0
1970	 30	 54	 0
1976	 21	 38	 8
1986	 18	 36	 10
1991	 17	 35	 8
1996	 20	 40	 7
1999	 23	 43	 6
2002	 24	 45	 6
2003	 21	 40	 7

Source: Adapted from Lansley (2006, p 235) and National Statistics (2006a); zeros were in original table
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extension that they are ‘deprived of the resources that would allow them to participate as 
a full citizen of their society’ (Scott, 1994, p 150). From this, as people are deprived, so 
others may be privileged. Here privilege is interpreted as a ‘private benefit unavailable to 
the public’ (p 151), which the privileged can then enjoy, and which the public, particularly 
the deprived, are excluded from. Hence deprivation and privilege are complementary, 
but Scott acknowledges that the former is much easier to determine. He observes the 
delineation by poverty lines (below which are the deprived) and wealth lines (above 
which are the privileged), the line being the point at which exclusion takes place. Hence 
the wealth line ‘marks a point in the distribution of resources at which the possibility of 
enjoying special benefits and advantages of a private sort escalates disproportionately to 
any increase in resources’ (p 152). Essentially, while the poor are deprived from roles of 
citizenship, the wealthy are able to choose to participate less in the public context.

Rentoul (1987) uses Townsend’s approach to suggest that the ‘wealth line’ can be 
positioned based on the amount of money needed to eliminate poverty, thus we need 
to estimate the point ‘in the distribution of resources above which this could be made 
available’ (Scott, 1994, p 155). A similar method has been employed in a recent study 
conducted at the United Nations Development Programme (UNDP) (Medeiros, 2006). 
Updating Mack and Lansley’s 1985 study, Rentoul (1987) calculated that £12 billion per 
annum is needed to remove the deprivation of 10 million people. To raise this would entail 
setting an income ceiling at £22,000 (possibly from £16,400 salary plus interest on £110,000 
assets). This figure is thought to correspond with Schifferes’ study (1986) where people 
believed that those with an income over £20,000 and assets over £100,000 would be rich, 
which corresponded to 2% of the adult population.

Researching the wealth of the US, Wolff (1998) suggests that, moving beyond income, 
wealth contributes towards well-being. He argues that wealth in the form of assets can be 
realised to facilitate consumption, that the release of these assets can provide support in 
terms of socioeconomic crisis, such as unemployment or family breakdown, and wealth 
is also associated with issues of power in terms of representation and governance. For 
individuals and households, wealth often has a temporal dimension, increasing at the later 
stages of a life course when mortgages have been paid, and children become independent. 
It might therefore have a more predictable trajectory than poverty.

Wolff (1998) studied household wealth inequality in the US, based on the Federal Reserve 
Board’s Surveys of Consumer Finances in 1983, 1989, 1992 and 1995. A high-income 
supplement to the study provides over-sampling of the most wealthy. Wolff uses two 
measures of wealth:

	 •	 Net worth (marketable wealth) calculated as the difference between total assets and 
total liabilities. Total assets comprise the gross value of owner-occupied housing and 
other property, savings, stocks and securities, the surrender values of pension and life 
insurance plans, net equity in unincorporated businesses and equity in trust funds. 
Liabilities comprise mostly mortgage and other consumer debt.

	 •	 Financial wealth, which is net worth minus net equity in owner-occupied housing 
reflecting the fact that this is often very difficult to liquidate at short notice. 

The results show the distribution of wealth (Table 2).

Wolff noted that the median household wealth dropped 10% between 1983 and 1995, but 
that mean net worth rose 2.9%, indicating high-end growth. The largest gains in absolute 
and relative wealth were made by the top 1% of the wealthiest. In 1995, the profile of the 
top 1% was that they were almost twice as likely to be in the 45-74 age group as the total 
population, four times as likely to have attended graduate school, almost twice as likely 
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to have self-reported excellent health status, more than four times as likely to be self-
employed, and 95% were white compared with 78% of the overall population of the US.

In the US, owner-occupied housing was the largest single important asset, accounting for 
30% of total assets. This proportion proved consistent over time, although for the richest 
1%, housing only accounted for 6% of their wealth, the majority being financial stocks and 
securities. In contrast, almost two thirds of the wealth of the bottom 80% was invested 
in their own homes, leaving them with very little resistance to financial shocks such as 
unemployment.

In Britain, there is an unexplored geographical dimension to the implications of owner-
occupied housing being the main wealth asset: particularly for those who retire, wealth 
might become even more dependent on where they live. For example, a coastal property in 
South West England will have accumulated considerable value, which could be realised 
to perhaps pay for care in the later stages of life. A similar retirement to a remote part of 
Scotland may have seen a comparable decrease in wealth over the past 20 years, rendering 
the same quality of care unachievable. Housing wealth is a key form of wealth. As will 
be seen in Chapter 3, it makes up a significant amount of total household wealth and 
therefore it is particularly important when determining the degree to which a household is 
asset wealthy or exclusive wealthy.

Table 2: The distribution of wealth from Wolff’s study of the US (1998), 1983-95

% share of net worth

	 Top 1%	 Next 4%	 Top 20%	 Bottom 40%

1983	 33.8	 22.3	 81.3	 0.9
1989	 37.4	 21.6	 83.5	 –0.7
1992	 37.2	 22.8	 83.8	 0.4
1995	 38.5	 21.8	 83.9	 0.2
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Time periods and data sources

The main analysis here has involved calculating the number of households in each of the 
four categories (described below) – core poor, breadline poor, asset wealthy and exclusive 
wealthy – for each area of Britain, for each of four time periods. The survey and census 
data determine the exact years under consideration, and these are detailed in Table 3 
below. However, for clarity and simplicity, we refer to these time periods as 1970, 1980, 
1990 and 2000, and to the changes over each decade – the 1970s, 1980s and 1990s. Data 
on housing wealth were available for additional periods between census years, and the 
data for 1996 have been used in order to gain insight into the changes during the 1990s 
in more detail, since economic circumstances in Britain changed substantially around the 
middle of this decade.

The next full decade for consideration in this series would be 2001-11 (census years), and 
this will not be possible until detailed data are released from the 2011 Census, most likely 
around 2013. Therefore, the years since 2000 have been considered separately from this 
series, and are described following discussion of the main analysis below. While this post-
2000 time period is not directly comparable with those previous decades, our additional 
analysis gives an indication of the likely direction of changes in some aspects of the 
geography of wealth and poverty over the first decade of the new millennium, and can be 
viewed in the context of other more recent work described in ‘Recent poverty research’ 
(page 2) above.

One decision to be made with a study such as this is the unit of analysis – the choice is 
usually whether to analyse households or people. Our reason for using households is 
largely pragmatic. In combining the census and the surveys, the most appropriate unit is 
the household, since that is the sampling unit (for the surveys). It is also the appropriate 

2

Table 3: Time periods and datasets

	 Census	 Poverty	 Housing wealth	 Family Expenditure 
Study year	 year	 Survey year	 data year	 Survey years

1970	 1971	 1968	 n/a	 1970-72 (3 years)
1980	 1981	 1983	 1983	 1980-81 (2 years)
1990	 1991	 1990a	 1990	 1990-92 (3 years)
(1996)	 n/a	 n/a	 1996	 n/a
2000	 2001	 1999a	 1999	 1999/2000 and 2000/01 (2 years)

Note: a The analysis of the 1990 and 1999 Poverty Surveys to produce small area poverty measures (the Breadline 
Britain indices) had been completed as part of previous JRF projects.
Source: Gordon and Pantazis (1997); Gordon et al (2000)
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level for information such as tenure or car ownership. Household size and composition 
tends to vary with socioeconomic status, but potential bias is controlled in the breadline 
method by adjusting household income for these factors. Given that our wealth analysis 
relies on housing equity, the household is again the most appropriate unit.

Geography

The geographical areas used here are ‘tracts’, which have been specifically designed to 
allow comparison of social statistics over time (SASI, 2006). Each tract approximates half 
of a parliamentary constituency, resulting in Britain being divided into 1,282 areas, each of 
roughly equivalent population. These areas remain constant over time, and for each time 
period, a look-up table is available to aggregate data for census wards and similar small 
areas into the tracts (see www.sasi.group.shef.ac.uk/tracts).

The mean population of a tract in 2001 was around 45,000 people, with some variation 
leading to a minimum of 12,000 and a maximum of 90,000. Where possible, tracts have 
been aligned with local authority areas – for example, the London Borough of Barking 
and Dagenham is coterminous with four constituent tracts, Dagenham East and West, 
and Barking North and South. In more rural areas, constituencies have occasionally been 
divided into an ‘urban’ tract and a ‘rural’ tract, for example, the ‘Shrewsbury and Atcham’ 
constituency is divided into Shrewsbury and the surrounding more rural parts of North 
Shropshire.
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The measures: 
breadline poor, core 
poor, asset wealthy and 
exclusive wealthy

Where possible, for each time period, four distinct groups of households are identified for 
each tract:

	 1.	Core poor: defined theoretically according to Bradshaw’s (1972a, 1972b, 1994) 
Taxonomy of Need as people suffering from a combination of Normative, Felt, and 
Comparative poverty, that is, people who are simultaneously income poor, necessities/
deprivation poor and subjectively poor (see Bradshaw and Finch, 2003).

	 2.	Breadline poor: under the Relative Poverty Line, defined theoretically by Townsend 
(1979) as the resource level that is so low that people are excluded from participating 
in the norms of society, and measured by the Breadline Britain Index (see Gordon and 
Pantazis, 1997 and Gordon et al, 2000 for a detailed discussion of how the Index is 
derived). This is the same theoretical definition of poverty used by the European Union 
to measure poverty and social exclusion.

	 3.	Asset wealthy: those living above an asset wealth line. Here, we use housing wealth data 
(developed for a previous project, reported in Thomas and Dorling, 2004) to estimate 
the number of wealthy households as those living above an asset wealth threshold, for 
time periods comparable to those used for the poverty measures. While housing wealth 
is a particular facet of wealth, it is most likely correlated with more general wealth 
(including ‘income wealth’). Given that this method uses explicitly geographical wealth 
data, it is potentially more geographically accurate than the exclusive wealth method 
that uses geographical census data to estimate the spatial distribution of wealth from 
proxy characteristics of the wealthy classified using non-geographical survey data. Since 
the census is also better suited to recording traits associated with poverty than wealth, it 
is useful to also calculate a measure that does not rely on census data.

	 4.	Exclusive wealthy: those living above a (higher) wealth line, defined following the 
discussion of Scott (1994); a resource level that is so high that people are able to 
exclude themselves from participating in the norms of society (if they so wish). No one 
to our knowledge has tried to operationalise a wealth line such as this, but this can 
be done using Family Expenditure Survey data in combination with the Households 
Below Average Income (HBAI) adjustments to the incomes of the very ‘rich’. The HBAI 
adjustments account for household size and type when considering household income, 
and are the same as those used in the Breadline Britain methodology. The adjusted 
Family Expenditure Survey data can then be used to discover the average band/level 
of income at which children go to independent schools, people use private healthcare, 
have second homes, boats, pay private club membership fees, etc. Two methods are 
described below for estimating the geographical distribution of exclusive wealthy 

3
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households, one using the census, and one using the housing data used to estimate 
asset wealth.

It is assumed that the core poor are a subset of the breadline poor, and similarly that the 
exclusive wealthy are a subset of the asset wealthy.

By defining these four groups of households, we also define a fifth ‘middle’ group by 
default – those that are neither poor nor wealthy, counted as the remainder of households 
in a tract after accounting for groups 2 and 3 (which are presumed to contain groups 1 
and 4, respectively). As described above, the availability of the data determine the exact 
time periods under consideration, and in the case of housing wealth data, we do not have 
data for 1970 or any time around then, limiting the time series with respect to this wealth 
measure.

Poverty

The methodology used to estimate the number of breadline poor households for each area 
for each time period is well established and has been used previously for similar research, 
as described above. This approach is increasingly being used elsewhere for poverty 
measurement, for example by the Department for Work and Pensions (DWP, 2002). For 
our study, the method is extended to earlier poverty surveys and censuses to create a 
consistent time series across the three decades. The methods used with the 1990 and 1999 
Poverty Surveys have been described in detail previously (Gordon and Pantazis, 1997; 
Gordon et al, 2000). The methods developed here for the 1968 and 1983 Surveys are very 
similar, and are described in Appendix 1.

In essence, the method uses the information from a detailed poverty survey, carried out on 
a sample of 1,000 or 2,000 households, to classify each household in the survey as ‘poor’ 
or ‘not poor’. The survey also includes information comparable to that collected by the 
census, such as household composition, tenure, car ownership and social class. The survey 
data can then be analysed to assess the relationship between these census-type variables 
and the poor/not poor classification of households in the survey. These relationships are 
applied to census data to estimate the number of poor households in each area for which 
census data is available. For example, the analysis of the 1999 Poverty and Social Exclusion 
Survey indicated that the total number of breadline poor households was equal to the 
following:

57.6% of overcrowded households (more than one person per room) +
35.7% of households renting from local authorities or housing associations +
32.4% of lone-parent households +
30.3% of households with an unemployed Household Reference Person (HRP) +
18.4% of households with no car +
16.5% of households renting from private landlords +
16.1% of households with a member with a limiting long-term illness +
13.5% of households with no central heating or without sole use of amenities +
11.3% of households with HRP in a low social class (National Statistics 
Socioeconomic Classification [NS-SEC] 6, 7 or 8).

A simple hypothetical example may be useful here for clarification. Assume that, according 
to the census, there are 100 households in a particular area, of which: 

5 are classified as ‘overcrowded’ 
15 are renting from local authorities or housing associations
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10 are ‘lone-parent households’
10 have an unemployed HRP
30 households have no car
50 households rent from private landlords
10 households have someone with a limiting long-term illness
5 households have no central heating or are without the sole use of amenities
40 households have their HRP in a low social class.

In order to estimate the breadline poor households in this area we would need to 
apply the respective weightings described above to the total number of households in 
each category. For instance, it would be assumed that of the five households that live 
in overcrowded conditions 57.6% would be breadline poor (that is, 2.88 households). 
Likewise, of the 15 households renting from local authorities or housing associations, 
35.7% would be assumed to be breadline poor (5.35 households). Applying the breadline 
poor weightings to each household category total would give us an estimate of the total 
number of breadline poor households in the area, which in the context of this example 
would be 35 households. Table 4 illustrates how this calculation would be carried out. 

The 2001 Census tells us the number of households in each area with these characteristics, 
so the percentages can be applied and result in an estimate of the number of poor 
households in each census area.1

The core poor method developed for this study is an extension of the breadline 
method. The concept of core poverty is used here to describe those households that are 
simultaneously income poor, deprivation poor and subjectively poor. The analyses outlined 
here use the following definitions of these terms, using the 1983 Poverty Survey as an 
example (core poor definitions for other decades used the same methods, with precise 
definitions as appropriate to the specific survey).

Table 4: An example of estimating breadline poor in a hypothetical census area

 
 
 
 
 
 
 
Estimating breadline poor households

A	 B	 C 	 D

Overcrowded households (more than one person per room) 	 57.6	   5	 2.88
Households renting from local authorities or housing associations 	 35.7	 15	 5.35
Lone-parent households 	 32.4	 10	 3.24
Households with an unemployed HRP 	 30.3	 10	 3.03
Households with no car 	 18.4	 30	 5.52
Households renting from private landlords 	 16.5	 50	 8.25
Households with a member with a limiting long-term illness 	 16.1	 10	 1.61
Households with no central heating or without sole use of amenities 	 13.5	   5	 0.67
Households with HRP in a low social class (NS-SEC 6, 7 or 8)	 11.3	 40	 4.52
Estimated number of breadline poor households in the area			   35
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1 	 Census weightings for breadline poor and core poor households at each time period are given in Appendix 1.
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Income poverty: equivilised (that is, after housing costs) net weekly household income less 
than 70%2 of equivilised net weekly household income of all sampled households.

Deprivation poor: following Whelan et al (2001), deprivation is operationalised here by the 
Basic Deprivation Index in which a household is said to be poor if they respond positively 
to any of the following statements:

	 •	 In arrears on rent/mortgage, utilities and hire purchase payments
	 •	 Buy second-hand not new clothes 
	 •	 Cannot afford meat, chicken or fish every second day 
	 •	 Cannot afford to keep home adequately warm 
	 •	 Cannot afford carpets in living areas (Whelan et al, 2001 use inability to afford to replace 

worn out furniture; this variable is not available in the 1983 Poverty Survey)
	 •	 Cannot afford a week’s annual holiday away from home 
	 •	 Cannot afford to have friends/family for a meal once a month

Subjectively poor: the respondent was asked the following question about their household 
circumstances: ‘Do you think you could genuinely say you are poor now?’ (Question 23). 
Respondents who answered positively (that is, ‘all the time’ or ‘sometimes’) are considered 
to be subjectively poor.

Households (in the 1983 Survey) are therefore defined as core poor if their equivilised 
household income is less than 70% of the median and they are deprivation poor 
(according to the basic deprivation measure) and they consider their household to be poor 
‘sometimes’ or ‘all the time’.

The poverty rates using the Breadline Britain methodology are well-recognised indicators, 
modelled with explicit reference to reliability and validity. However, they are still subject 
to some potential biases, particularly with regard to monitoring change over time. One 
criticism of the method is that the general standard of living has risen so much over the 
30 years to 2000, that luxury items seem more ‘normal’, but a larger proportion of the 
population lack them than lacked ‘essential’ items in the past. People in recent times who 
actually lack the ‘luxury’ items perceived as normal may not feel deprived with respect 
to those items. This argument tends to fail with time. When Seebohm Rowntree wrote in 
1901 that the poor should be able to afford a stamp to post a letter there were some who 
thought this frivolous. None would argue so today. Those items we argue over as being 
essential or non-essential today are almost always seen as essential tomorrow, even if they 
were unheard of yesterday.

Wealth

The asset wealth method uses tract-level data on housing wealth sourced from previous 
research by the authors (Thomas and Dorling, 2004). For each year, for each tract,3 we 
have information on average house price by type of dwelling, and similarly the number 
of homes that are owned outright and being bought (with a mortgage) by type of 

2 	 Note that the 70% threshold that we use here is also the Department for Work and Pensions’ new material 
deprivation and relative low income child poverty measure (see DWP, 2003 and Rio Expert Group on Poverty 
Statistics, 2006).

3 	 Housing wealth data were unavailable for Scotland for 1999, so values for Scottish tracts in this year were 
interpolated from 1996 and 2002 data.
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dwelling. Using these data, for each tract we estimate the distribution of housing wealth, 
and subsequently the number of households with housing wealth exceeding a threshold 
considered to make that household wealthy.4 While the notion of what counts as ‘wealthy’ 
is slightly vague, and therefore contentious, we use the contemporary Inheritance Tax 
threshold as an indicator of asset wealth. Hence a household with sufficient total wealth 
for its estate to be liable to Inheritance Tax is considered wealthy.

Since people hold wealth in forms additional to their housing, it is not appropriate to 
simply apply the Inheritance Tax threshold to our estimated distribution of housing wealth 
across the population of a tract. Instead, we consider for each time period the proportion 
of national wealth held in housing,5 and apply this proportion to the Inheritance Tax 
threshold, as listed in Table 5. For example, the Inheritance Tax threshold in 1999 was 
£231,000. At this time, 33.2% of wealth was held in housing, so we use a housing wealth 
(that is, positive equity) threshold of £76,692 (33.2% of £231,000) to define the asset 
wealthy. So, for example, a household with an estimated housing wealth of £80,000 in 
this year is assumed to have other assets adding up to this wealth, which are sufficient 
such that that the total household wealth would well exceed the £231,000 threshold and 
therefore would be liable to Inheritance Tax.

The assumptions made here mean that our overall assessment of the proportion of 
households considered to be wealthy must be viewed in the light of our definition. 
However, these assumptions are unlikely to strongly influence the relative levels of 
wealth calculated for different parts of the country, and hence the geographical patterns 
we observe should be reliable. Some validation of the observed geographical patterns is 
possible using alternative datasets associated with wealth (see Appendix 1).

Although differing in theoretical definition, in practice the exclusive wealth measure was 
calculated using a similar method as for asset wealth, but using a higher housing wealth 
threshold to locate the exclusive wealthy. Family Expenditure Survey data were analysed to 
estimate the proportion of households found nationally with sufficient income/expenditure 
to exclude themselves from the norms of society, as defined at the start of this Chapter.6 
According to our analysis, in 1971, 7.4% of all households (at national level) were exclusive 

4 	 Further details of the method are given in Appendix 1.
5 	 Based on data from Thomas and Dorling (2004, p 10).
6 	 These households typically have extremely high expenditure on goods and services such as private healthcare, 

private school fees, private domestic services and so on (see Appendix 1 for more details).

Table 5: Inheritance Tax thresholds and proportions of wealth held in housing used to derive 
asset wealth thresholds

		  Housing wealth as a percentage	 Housing wealth 
Year	 Inheritance Tax Threshold (£)a	 of total wealth (%)	 threshold (£)

1983	   60,000	 31.7	 19,020
1990	 118,000	 40.3	 47,554
1996	 200,000	 29.8	 59,600
1999	 231,000	 33.2	 76,692

Note: a Inheritance Tax was only introduced in 1986/87. The 1983 figure is the threshold for its predecessor, Capital 
Transfer Tax.
Source: Institute for Fiscal Studies, ‘Fiscal facts’, www.ifs.org.uk/ff/iht.xls
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wealthy. The exclusive wealthy household rates for 1981, 1991 and 2001 were 6.9%, 3.5% 
and 5.6% respectively. The Family Expenditure Survey analysis is described in detail in 
Appendix 1.

We used the Family Expenditure Survey-derived exclusive wealthy proportion at each time 
period to calibrate the asset wealth model threshold, in order to produce an estimate of the 
number of exclusive wealthy households in each tract. This calibration process adjusted the 
housing wealth threshold until it generated a national total proportion equal to that in the 
contemporary Family Expenditure Survey data. For instance, as noted above, in 2001 5.6% 
of all households nationally were exclusive wealthy. In order to estimate the geographical 
distribution of these households across tracts we developed and implemented a method 
that determined the threshold required in order to select the wealthiest households making 
up 5.6% of all households nationwide. 

Again, a simple example may be useful here for clarification. Let us assume that we have 
a hypothetical country with 30 households living in five tracts. Table 6 illustrates this 
hypothetical situation and lists all households in every tract (row) in ascending order of 
housing equity.

So, the first household in hypothetical tract 1 has an estimated housing equity of £5,000, 
which is the lowest in this track. The second household has a housing equity of £5,500, 
whereas the sixth household in the row has the highest equity in the tract (£13,000). 
Likewise, in tract 2, the first household has an equity of £3,000, the second household an 
equity of £6,000 etc. Of the total 30 hypothetical households in all tracts the household 
with the highest equity resides in tract 2 and has an equity of £20,000. As noted above, 
according to the analysis of the Family Expenditure Survey data 6.9% of all households in 
1971 at national level were exclusive wealthy. If we were to apply this rate in the context 
of example shown in Table 5 then of the 30 households there would be approximately two 
exclusive wealthy households (6.7% of the 30 households). The wealthiest two households 
in Table 1 reside in tract 2 and tract 3 (with a housing equity of £20,000 and £16,000 
respectively). This example demonstrates a simplified version of the approach adopted to 
estimate the geographical distribution of exclusive wealthy households, by implementing 
the national rates across all tracts. It should be noted that having to apply this method 
to all tracts using the real data involved the consideration of a large number of different 
thresholds to locate the wealthiest households across all tracts, in order to identify the best 
combination that would result in them adding up to the national percentage in each year. 

The housing wealth thresholds that resulted from harmonising the asset wealth method 
with the Family Expenditure Survey-derived exclusive wealth total are presented in 

Table 6: An example of estimating exclusive wealthy households

		  Total number 
		  of households 
Tract	 Housing equity (£)	 in the tract

1	 5,000	 5,500	 8,000	 10,000	 12,000	 13,000		  6
2	 3,000	 6,000	 10,000	 12,000	 15,000	 20,000		  6
3	 3,000	 7,000	 12,000	 15,000	 16,000			   5
4	 4,500	 5,500	 6,000	 8,000	 10,000	 12,000		  6
5	 3,000	 5,000	 5,500	 6,000	 7,000	 8,000	 8,500	 7
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Table 7. This method produces plausible data and geographies, described in the results 
sections below.

The second exclusive wealth measure for tracts was calculated using the same Family 
Expenditure Survey analysis combined with contemporary census data in a similar manner 
to the breadline poor measures. The estimates produced using this method were not 
considered reliable, largely due to the inability of data from the census to effectively 
differentiate the very wealthy. This alternative method and its results are discussed in 
Appendix 1.

One issue with the measures of wealthy households based on housing wealth is that 
they are likely to be influenced by the state of the housing market; changes observed, 
especially in southern England during the early 1990s, are likely to be influenced by the 
housing market crash. It is therefore possible that relying on housing to track the assets of 
the wealthy is less reliable at this time. However, since housing forms a major component 
of most people’s wealth, the crash is likely to have had a very real effect on the wealth 
of people at that time, even if it was only a temporary effect. Another issue with these 
indicators is the application of the national proportion of wealth held in housing to every 
tract. It is possible – perhaps likely – that there is regional and local variation in this 
proportion, which might lead to the nationally adjusted Inheritance Tax based wealth 
threshold being inappropriate. However, in the absence of much more detailed data, this 
adjustment is the most appropriate available.

Table 7: Housing wealth thresholds used to define exclusive wealthy households using the asset 
wealthy method

Year	 Exclusive wealth threshold (£)

1983	   33,250
1990	 136,000
1996a	 127,000
1999	 182,000

Note: a The exclusive wealthy proportion for 1996 was not available. Therefore, the mean of the values for 2000 and 
1990 was used to derive the threshold.
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National totals and trends

Table 8 shows the totals for Britain of the core poor, breadline poor, asset wealthy and 
exclusive wealthy percentages from 1970 to 2000.7 Poverty and wealth are, respectively, 
charted in Figures 1 and 2. The trends indicate that during the 1970s, levels of poverty 
and core poverty dropped at fairly similar rates, both declining by around a third over 
the decade. During the 1980s, both poverty and core poverty increased substantially, 
effectively reversing the improvements seen in the previous decade. From 1990-2000, 
the poverty level continued to rise to reach 27% of households, a level unprecedented in 
this study period. However, over this time period, the core poverty percentage actually 
dropped to return to a similar figure to that for 1980.

This divergence of the poverty and core poverty measures in the 1990s is fascinating. 
One possible explanation is that the welfare measures that were introduced to improve 
living conditions for the very worst off have been working, and while unemployment has 
been declining at the same time, more people have found themselves in low-paid work, 
resulting in an increase in poor households. It should be noted that the core poor are a 
subset of the poor, so these trends do not result simply from a large-scale shift of people 
from one state to the other.

Based on our analysis of housing wealth, around 17% of households were asset wealthy at 
the start of the 1980s. At the same time, the Family Expenditure Survey analysis indicates 
that around 7% of households were exclusive wealthy, a slight decrease from the figure 
for 1970. This estimate of 7% is around the upper limit of a range of estimates we have 
made for the proportion of households that are exclusive wealthy in this first analysis of 
the concept in Britain (see Appendix 1). Exclusive wealth is an extremely slippery concept. 
For instance, when we began this work in 2005 a subsidiary of Barclays Bank defined high 

4

Table 8: Poor and wealthy households in Britain (1970-2000)

			   % non-poor, 		  % exclusive  
Year	 % core poor	 % breadline poor	 non-wealthy	 % asset wealthy	 wealthya

1970	 14.4	 23.1			   7.4
1980	   9.8	 17.1	 66.1	 16.8	 6.9
1990	 14.3	 21.3	 55.7	 23.0	 3.5
2000	 11.2	 27.0	 50.4	 22.6	 5.6

Note: a See Appendix 1 for variability around the exclusive wealthy estimate. The trend is the same for each variant of 
the measure.

7 	 Some poverty figures reported here that are based on the 1983, 1990 and 1999 Surveys have been previously 
reported by the JRF project ‘Poverty and Social Exclusion in Britain’ (Gordon et al, 2000). However, it should be 
noted that these figures have been slightly revised since that analysis based on updated census data and weighting 
methodology.
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net worth individuals as having incomes of over £60,000 a year. A year later the figure was 
adjusted to £100,000.

The asset wealthy measure increased during the 1980s, but then fell during the first half of 
the 1990s, tying in with the economic recession (including the early 1990s’ housing price 
crash) occurring around this time. During the latter half of the 1990s, numbers of asset 
wealthy households began to increase again, to return to almost 1990 levels by 2000. The 
proportion of households classified as exclusive wealthy declined slightly during the 1970s 
and more sharply during the 1980s. In other words, the very wealthy became a smaller and 
more exclusive group over this period. During the 1990s, the exclusive wealthy measure 
began to increase to reach around 5% by 2000.

Finally, Table 8 indicates a steady decrease in the proportion of households classified 
as neither poor nor wealthy from 1980-2000. This simple finding would indicate an 
increasingly polarised Britain, an issue that is explored in depth through the remainder of 
this report.

Figure 1: Change in % of households in breadline poor and core poor poverty from 1970-2000
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Figure 2: Change in % of asset wealthy and exclusive wealthy households from 1970/80-2000

Note: a See Appendix 1 for variability around the exclusive wealth estimate. The trend is the same for each variant of 
the measure. Figures for 1970 asset wealth not available.
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National maps and 
geographical changes 
over time

Poverty

Maps 1 and 2 show the geographical patterns of the poverty and core poverty measures, 
and how these change between 1970 and 2000. Each set of maps has been coloured using 
a common scale, in order to be able to see the changes across the decades. For each 
year, there is a pair of maps, which are coloured in exactly the same way. The traditional 
map on the left of the pair uses geographical boundaries. However, these make it very 
hard to see what is happening within cities, as urban areas are geographically very small. 
The cartogram on the right of the pair addresses this by making each tract equal in area 
(depicted by half a hexagon). This distorts the image from the traditional view, but gives 
a much clearer picture, especially of urban poverty. Since each tract contains roughly the 
same population, the cartogram is a much ‘fairer’ view of population statistics, effectively 
according each person the same space on the map.

Map 1 shows the proportion of households classified as breadline poor mainly varying 
between about 10% and 30%, with higher rates tending to be in the north of England, 
Wales and Scotland. Higher rates of 30-40% are only found in Central London, cities of the 
North and the West Midlands of England, and Scotland, especially Glasgow, and the valleys 
of South Wales. By 1980, poverty levels decreased almost everywhere, with high pockets 
remaining in London, Glasgow, and some cities of northern England. Areas with poverty 
levels below 10% were much more prevalent in 1980 than in 1970. This trend is reversed 
by 1990, with the map resembling that of 1970, with even higher levels, especially in 
Glasgow and the West Midlands. The trend of the 1980s continues through the 1990s, with 
the map for 2000 showing levels above 50% occurring in a number of cities, and no areas 
remain with breadline poverty levels below 10%.

Spatial patterns of core poverty, demonstrated in Map 2, reflect those of poverty from 1970 
to 1990. However, by 2000, core poverty levels declined across most of Britain, with high 
levels remaining in the areas with high poverty levels: Central London, Glasgow, and cities 
of the West Midlands and north of England. It is interesting to note that while the overall 
levels of core poverty in 1970 and 1990 are very similar, at around 14%, the geographical 
patterns are very different. In 1970, there were fewer areas with levels below 10%, and 
small pockets of levels above 20% only found within some inner-city areas. In 1990, the 
urban clustering is much more pronounced, with more tracts at less than 10%, and inner-
city pockets above 20% larger and more widespread. Similar overall levels of core poverty 
in 1980 and 2000 are again distributed differently, with more urban clusters of high levels 
in 2000. These spatial patterns are explored further in the section on spatial clustering 
below.

5
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