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Summary

This paper presents preliminary results from aatmlfative research project (the
Census2011Geog project) between the School of @pbgr University of Southampton
and the Office for National Statistics in the Udit€ingdom. The project aims to develop
and evaluate automated procedures to maintairt,(sprge or re-design) the 2001 Census
output geographies in order to create the 2011ubwgpographies for England and Wales.
The first stage of the project involved exploratiohpopulation change at the small area
level between 2001 and 2005 and consideration efetttent to which the 2001 Census
output geographies are likely to be appropriatetlfier release of 2011 Census data. The
results of these analyses are presented here pdpes concludes that the vast majority of
output geography areas are unlikely to have brehglopulation thresholds by 2011, but
that a small proportion of areas will require mair@nce.
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I ntroduction

1. The 2001 Census output geographies for Engladd\ales were designed to be an
optimised representation of the population distidouand socio-economic characteristics
at that time. By the next Census in 2011 there hélVe been changes in the size and
composition of population in most areas. While grasing this, the National Statistics

Small Area Geography Consultation in 280@vealed strong user demand for output
geography stability. The challenges involved inatirg 2011 output geographies that
maintain both a high degree of stability and aksftect real-world population changes are
non-trivial.

2. The Economic and Social Research Council (ESRi@)its Census Programme, is
funding a collaborative research project (the ‘Gmens 2011Geog’ project,
http://census2011geog.census.ac.uk) between thestdity of Southampton and the Office
for National Statistics (ONS). The aim of the pobjes to create automated procedures for
maintaining (i.e. splitting, merging or re-desigginhe 2001 output geographies in order to
create the 2011 output geographies. It also aimauestigate the implications of using
different building blocks, such as postcodes amédestblocks, for these maintenance
procedures. The project, which builds on previoMpeeiments by ON35 will deliver
prototype software that can be tested by ONS fatigithe Census Rehearsal in 2009. This
can then be adapted for operational use in the Z&kus. It will also deliver an evidence
base of the implications of using different builgliblocks and design criteria for the
maintenance procedures. The first stage of theegrdjas involved an exploration of the
likely magnitude and geographical distribution obpplation change and consequent
breaches in the output geographies. This papeepteghe results of these preliminary
analyses.

Background: the 2001 output geographies

3. The smallest zones for which Census data wdeaged in 2001 in England and
Wales were output areas (OAs). These OAs wereedteating a process of automated zone
design following the collection and processing tef household-level 2001 Census ddta.
Automated zone design involves two key methodokgatages First, a set of small
building blocks is created. Second, these builditacks are iteratively aggregated into
larger zones, with the aim of optimising an objeztiunction based on pre-specified design
criteria. The building blocks employed for the 200&nsus OAs were postcode polygons.
Geographic Information Systems (GIS) were usedréate small, space-filling, polygons
around the addresses of households enumerateck lyethsus. Adjacent address polygons

Office for National Statistics (2007) National @t&cs Small Area Geography Consultation 2007.
Available at: www.ons.gov.uk/about/consultationsgeld-consultations/geography-policy-public-
consultation/index.html

Mitchell, B and Ralphs, M (2007) Developing maimdeace rules for the Neighbourhood Statistics
Output Geographies, Unpublished research repotthddelogy Directorate, Office for National
Statistics.

Martin, D (1998) Optimizing census geography: tepasation of collection and output geographies
International Journal of Geographical InformatianeBce 12, 673-685.

Martin, D, Nolan A and Tranmer, M (2001) The apation of zone design methodology to the 2001
UK Census Environment and Planning A 33, 1949-1962.

Cockings, S and Martin, D (2005) Zone design forinment and health studies using pre-
aggregated data Social Science & Medicine 60(12292742.
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belonging to the same postcode were then mergecreate postcode polygons. The
boundaries of wards and parishes were then intexdé¢o create a set of ‘ward-parts’ and
the postcode polygon boundaries were constrainetesd within these, as well as being
made to coincide with road centre lines where ftssi

4. These synthetic postcode polygons were theneggtgd to create OAs. All OAs
had to exceed specified minimum population (10@) household (40) thresholds in order
to protect individuals from inadvertent disclosure the aggregate data. Note that no
maximum thresholds were specified for the OA cmafprocess. The OAs within each
ward-part were then iteratively re-combined, usingltiple random restarts, in order to
identify the set of OAs which best optimised a sedesign criteria. The criteria were:
homogeneity of population size across OAs (aimiorgef target mean of 125 households);
internal homogeneity of accommodation type and reenvithin OAs; and compactness of
shape. The OAs from all ward-parts were then metgédrm a national set of OAs. These
5. OAs subsequently became the building blocksstis of larger ‘neighbourhood’
geographies, namely the Lower Layer and Middle t&gper Output Areas (LSOAs and
MSOAs respectively). These LSOAs and MSOAs are n@al established geographies for
the release of neighbourhood statistics (www.neighibood.statistics.gov.uk). Similar
zone design criteria to those used to generat®fewere employed in the creation of the
LSOAs and MSOAs, including minimum population threlsls of 1,000 and 5,000
respectively. Note that the MSOAs were the onlypattgeography layer to have a
published upper threshold (4,000 households). ltapdy, the boundaries of all of these
output geographies were made freely available dorcommercial use.

Population change since 2001

6. While the output geographies were optimised dertain population and socio-
economic characteristics in 2001, changes in thpaijagion size and distribution since then
are likely to mean that in some areas the 2001 ubugeographies will no longer be
appropriate for representing the population or rimintaining confidentiality. The key
drivers of population change in England and Waleses2001 have included migration, an
ageing population, people marrying later and higieorce and separation rates. These
factors have led to a reduction in mean houselinlland a consequent rise in the number
of residential properties required, together witigraater demand for smaller properties.
Residential development has primarily comprisedathiéding of new properties (mainly on
either green-field or brown-field sites) and theb-glivision of existing properties. A
minority of areas since 2001 have experienced @oioul decline; where this has happened,
it has mainly been due to internal outward migratiéll of the above changes will not only
have led to changes in the population size andildigion within the output geographies
since 2001 but also, potentially, to changes in lbenogeneity of the socio-economic
characteristics of the areas.

7. In planning for the 2011 Census it is importenestimate how much change there
has been since 2001, and to what extent the owpagraphies will have breached

population and/or household thresholds by 2011s lalso important to understand the

nature of these changes, especially in terms ofyihes of breaches and their geographical
distribution. This will enable the development aenvhluation of methodologies that can

take the 2001 output geographies and modify thehgerev appropriate, in order to create
the 2011 output geographies, preferably using aatechprocedures.
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V. Useof ONSmid-year population estimates

8. ONS mid-year population estimates for 2001 t@52@t OA, LSOA and MSOA
levels were employed to investigate population geasince 2001. Eighteen OAs were
excluded from the OA-level analysis as they comtdino postcodes and therefore did not
receive any population via the postcode-best fithm@ employed to create the mid-year
estimates at OA level. Note also that the MSOA t®imclude the Isles of Scilly pseudo-
MSOA. The mid-year estimates of usual resident fagjfmn include adjustments for births,
deaths and migratibn In addition, the 2001 mid-year estimates includsgkcific
adjustments/corrections for under-enumeration ats@e This under-enumeration arose for
many reasorisbut particularly as a result of problems experézhwith the address register
in certain aredsIn assessing population change since the 200%uGeit is therefore more
appropriate to compare the 2005 mid-year estimaidis the 2001 mid-year estimates,
rather than with the actual 2001 Census countshiasgives a more reliable estimate of
population change. A further consideration wheressisig population change over time is
that some areas have high proportions of specipllptons that can be highly mobile,
such as members of the armed forces. Changes igetbgraphical distribution of such
populations can result in an apparent increaseecredse in an area’s usually resident
population since Census, even if the underlying -syecial population is actually
reasonably stable. This should be borne in mind nwimterpreting the results of the
analyses presented here.

V. Threshold breachesin the output geographies

9. The number of output geography areas breachppgruand lower thresholds by
2011 will be contingent upon the specific thresbadnployed. ONS has not yet confirmed
the thresholds to be employed in 2011, but itkslyi that the levels will be similar to those
used in 2001. Assuming this is the case, similegstiolds can be employed to explore the
extent to which OAs, LSOAs and MSOAs had breaclwmeet and upper thresholds by
2005. Only population threshold breaches were tiyatgd; it was not possible to explore
household threshold breaches as inter-censal ONS/@air estimates are not produced for
households. Table 1 shows the population thresteigsoyed in this paper, including our
working definition of ‘upper thresholds’ which wemot formally defined for Census
purposes. Population thresholds were calculatechiijiplying household thresholds by a
factor of 2.5 (designed to approximate to mean &boolsl size).

& Office for National Statistics (2004a) 2004 Logaithority Studies: The Longitudinal Based Study

Consequential Adjustment. Available at:

www.statistics.gov.uk/downloads/theme_populatiortédy LS ConsequentialAdjustment.pdf

Office for National Statistics (2004b) 2001 Cenkosal Authority population Studies: Full report.

Available at: www.statistics.gov.uk/downloads/themepulation/LAStudy_FullReport.pdf

8 Office for National Statistics (2004c) 2001 Cendvanchester and Westminster Matching Studies
Full Report. Available at:
www.statistics.gov.uk/downloads/theme_populationikteesterandWestminster_FullReport.pdf
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Table 1
Population thresholds employed in the analysis

Population thresholds® Household thresholds?
Geography Lower Upper® Lower? Upper®
OA 100 625 40 250
LSOA 1,000 3,000 400 1,200
MSOA 5,000 15,000 2,000 6,000

. Population thresholds obtained by multiplying hehusdd thresholds by a factor of 2.5

(equating approximately to average household size).

2 Household threshold values taken from Mitchell &adphs (2007), Table 1.1.

3 No upper thresholds were published in 2001 for ©AESOAs. The values used here are the
target mean employed for the automated zone dgwigeess multiplied by 2 (as in Ralphs and
Mitchell, (2006)). MSOAs did have a published upgregeshold of 4000 households, but here we use
the value of 6000 households (as in Mitchell antpRs (2007)) as this is consistent with the values
used at the other levels.

Number of breaches

10. Table 2shows the numbers and percentages of OAs, LSOAsMBOAS in
England and Wales breaching and/or within threshial@ither or both of 2001 and 2005.
The columns show the number (or percentage) okdvebow, within or above threshold in
2005, whereas the rows show the number (or pergentselow, within or above threshold
in 2001. The cells in the matrix are therefore sr@bulations of these various
combinations. The majority of OAs, LSOAs and MSQAS8.9 per cent, 99.6 per cent and
99.8 per cent respectively) were within threshalthoth 2001 and 2005. Even in areas with
high population change, there were remarkably feds Q. SOAs and MSOAs breaching
the 2001 thresholds by 2005. Very few areas (<erlcent of OAs; 0.1 per cent LSOAs;
0.1 per cent MSOASs) that were within threshold @92 had breached the lower threshold
by 2005. Similarly low percentages (0.4 per ceniOdfs; 0.2 per cent of LSOAs; zero
MSOAs) were within threshold in 2001 but above shi@dd by 2005. 221 OAs (0.13 per
cent) that were below threshold in 2005 were alstow threshold in 2001. The only
MSOA (in Cambridge) which was above threshold i©%20vas also above threshold in
2001. Only 1 OA had shifted from being below th@ghin 2001 to above threshold in
2005.

Change in number of breachesover time

11. Table 3shows the numbers and percentages of OAs, LSOAIVES@MAS below,
within and above threshold annually from 2001 t@%2@or England and Wales. Table 4
explores the degree to which the output geograpsgsawere approaching (within 5 or 10
per cent of) the upper and lower thresholds by 20@% the extent to which areas that had
already breached by 2005 had exceeded the thrashold

12. Table 3 shows that at the OA level between 280d 2005 there was a steady
annual increase in the numbers above threshold emkethe number of OAs below
threshold remained fairly stable over time. Tableveals that the percentage of OAs less
than 5 per cent above the lower threshold was Orilyper cent, and that this percentage
had decreased very slightly year-on-year. Approkétya0.1 per cent of OAs were also
within 5 per cent of the upper threshold but, bgtcast, this percentage had grown slightly
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year-on-year. Overall, the number of OAs that haghbhed, or were near to breaching, the
upper thresholds appeared to be steadily increasingally, presumably reflecting general
growth in population. Interestingly, where OAs Hadached, they tended to have breached
by at least 10 per cent over the threshold, ratieem having only just gone over threshold.
The same is true of those breaching the lower tiolds

13.  Atthe LSOA level, the trends of a small anrinatease in the percentage of LSOAs
breaching the lower threshold and a slightly largerease in those breaching the upper
threshold were similar to the trends observed amsio@d\s. However, the degree to which

non-breached LSOAs were approaching the thresheldd, the extent to which those

already breaching had exceeded the thresholds,diffesent to the OAs. There was a

smaller percentage of LSOAs near to the threshelith, more being closer to the lower

threshold than the upper threshold. Of those LS®@¥as$ had already breached the lower
threshold, most had done so by less than 5 per éembngst those breaching the upper
threshold, there appeared to be two distinct grothfse that had only just breached (by 5
per cent or less) and those that had breached sutrgtantially (by greater than 10 per
cent) — with the second group being more numerous.

14.  There was an inconsistent, but very slightrdase in the number of MSOAs
breaching the lower threshold between 2001 and .2@F5those breaching the lower
threshold, most had only just dipped beneath iprAgimately 2 per cent of MSOAs were
less than 5 per cent above the lower threshold®i12by 2005 this percentage was only
1.3 per cent, reflecting the general growth in MS@dpulations. Encouragingly, despite
this growth, only a tiny percentage (approxima@l@4 per cent) were within 5 per cent of
the upper threshold by 2005. As noted previoughly one MSOA had breached the upper
threshold by 2005, but this MSOA was already altbveshold in 2001. It is worth noting
though that it had moved further above threshotd/een 2001 and 2005.

15. It is likely that the differences in the pattgrobserved at OA-level compared to
those at LSOA and MSOA levels are due to the saatksize of the geographical units,
and due to differences in the 2001 mid-year pomradistributions (in terms of how close
the 2001 mean OA, LSOA and MSOA populations wereth® thresholds initially).
Overall, these findings should be reassuring forSOMhd users who are hoping that it is
possible to retain stability in 2001, especiallytet higher output geography levels.

C. Nested breaches

16. It is also important to understand what typebreaches are occurring in order to
ensure that the maintenance procedures will be tabtieal with them. For example, the
procedures required to deal with instances whereSHDA has breached a threshold but its
constituent OAs have not, would almost certainlydiféerent to those required where an
LSOA has breached as a result of a high propodfats constituent OAs breaching.

17.  Of the 85 LSOAs above threshold by 2005, 83tainad above-threshold OAs
within them. The percentages of OAs breached wisinrLSOA ranged from 75 per cent
(three out of four) to 13 per cent (one out of €igmdicating that in a minority of areas,
the LSOA breaches were not just due to one OA gseiggificantly above threshold, but
rather due to breaches across a number of OAs.ohkeMSOA that had gone above
threshold by 2005 contained breaches at both tl@A Bvel (three out of 29), and at the
OA level (two out of four OAs within the three algsthreshold LSOAS).

18. In terms of below threshold breaches, only tefhthe 40 LSOAs that had gone
below threshold by 2005 also contained under-tloiesAs (ranging from 60 per cent
(three out of five) to 20 per cent (one out of Jiv&his suggests that the sub-threshold
breaches have largely come about due to a genecakake in population across OAs



ECE/CESGE.41/2010/12

within LSOAs rather than through significant desesin specific OAs. Of the 11 MSOAs
which were under threshold by 2005, only one comigiany below-threshold areas within
it (this one containing one out of four LSOAs bitead but no OA level breaches).

I mplications for maintenance of the 2001 output geographies

19. This analysis assumes that the ONS mid-yeanatgts provide an accurate picture
of the rate and geographical distribution of pofiatachange in England and Wales since
2001. Any statistical or geographical bias in thd-year estimates could significantly alter
the levels and patterns observed. The number afches is of course dependent on the
thresholds employed. It is possible that the fa¢20) employed to calculate population
thresholds from household thresholds over-estimaiesage household size and it has also
been noted that average household size is decgeas®r time. If this is the case, the
number of threshold breaches reported here couddruestimate the scale of the problem.
The magnitude of the breaches seen here is sithitaigh to those previously reported by
ONS™, who employed different datasets and methodolotpesxplore potential output
geography breaches by 2011. It is also not cleathdr population will continue to change
at the same rate and in the same geographical. &@asxample, it is possible that some of
the areas that have already undergone significamith since 2001 may now become more
stable. Growth may shift to other geographical srdeading to new breaches in those
areas, but this will be dependent on a number abfa such as trends in births, deaths,
international and internal migration, economic jpexity and property development. Or
growth may continue in the already breached amaakjng the output geographies in these
areas even more unsuitable. There are also undggtasurrounding the extent to which the
socio-economic homogeneity of the output geograpit have deteriorated by 2011.: this
paper was unable to evaluate this because accuwatdgemporary tenure and
accommodation type data were not available at thallsarea level, and indeed are only
collected by the decennial Census.

20. If the trends presented here are accurate armbitinue and if similar population
thresholds are employed in 2011, it is likely ttta¢ majority of output geography areas
will remain within threshold by 2011. The fact thgdpulation change tends to be strongly
geographically clustered does mean though that imiaority of areas the output
geographies are likely to be unsuitable for theasé¢ of 2011 Census data. In these areas,
maintenance procedures that split, merge or coeiple¢-design the existing geographies
will be needed. Further, as a result of known issadated to the address register database
used in 2001 and due to the complex and dynamioreatf the population in some areas
(such as variations in the number of armed forceisdo stationed in some areas e.g.
Rushmoor), some areas appear to have 2001 outpgtaghies that are unlikely to have
been optimal for the representation of populatiewen in 2001. For example, in
Manchester Unitary Authority a number of OAs hacatly breached the upper threshold
by the time of the 2001 mid-year estimates, propadflecting the fact that a large number
of addresses were missing from the 2001 addresstee@nd were hence not used in the
design of the output geographies. When correcticegre made for these missing addresses,
the size of the population in some areas will haeeeased, in some cases taking the OAs
above threshold even by the time of the 2001 makestimates. While these breaches
arose for understandable, and often unavoidabkornsawith respect to zone design, they

Ralphs, M and Mitchell, B (2006) Maintenance regoients for Super Output Area geographies:
modelling changes from 2001-2006, Unpublished reseseport. Methodology Directorate, Office
for National Statistics.
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VI.

do now present challenges for the maintenanceeo§éographies for 2011: should they be
left as they are, maintained (that is, split or geef), or completely re-designed?

Conclusions

21.  This article has explored the magnitude andygghical distribution of population
change since the 2001 Census in the context ofter@nce of the 2001 Census output
geographies. Using mid-year estimates, it concluties virtually all output geography
areas had not breached upper or lower threshold®0b$, and are unlikely to do so by
2011. Nonetheless, because population change alystrongly geographically clustered,
in some areas there have already been significaatches of population thresholds; the
output geographies in these areas and others arefdre likely to need maintenance in
order to be suitable for the release of 2011 Cemia. The on-going ESRC-funded
Census2011Geog project will develop prototype safénfor carrying out the automated
maintenance procedures and will also evaluate seéulness of different building blocks
and maintenance methods. ONS will then need taat@lthese findings, make key policy
decisions and then implement the procedures foligwhe collection and collation of the
2011 Census data.

Key Findings

» The vast majority of Output Areas, Lower Layer avididle Layer Super Output
Areas had not breached specified population thtdshby 2005, and seem
unlikely to do so by the 2011 Census.

Population change is strongly geographically chesteso in a minority of areas
the 2001 output geographies will not be appropriate the release of 2011
Census data.

Automated maintenance procedures that split, merge-design the 2001 output
geographies are being developed by the ESRC-fufdesus2011Geog project
in collaboration with ONS.
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Number of OAs, L SOAs and M SOAs breaching population thresholds in mid-year estimates for 2001 and 2005 in England

(b) Per cent (of total)

Table 2
and Wales
Output Areas (OA)
(a) Counts
2005 Below 2005 Within 2005 Above 2001 Totals
2001 Below 221 228 1 450
2001 Within 147 173,553 682 174,382
2001 Above 0 78 506 584
2005 Totals 368 173,859 1,189 175,416
Lower Level Super Output Areas (L SOA)
(c) Counts
2005 Below 2005 Within 2005 Above 2001 Totals
2001 Below 6 8 0 14
2001 Within 34 34,242 58 34,334
2001 Above 0 3 27 30
2005 Totals 40 34,253 85 34,378
Middle Level Super Output Areas (M SOA)
(e) Counts
2005 Below 2005 Within 2005 Above 2001 Totals
2001 Below 3 4 7
2001 Within 8 7,178 0 7,186
2001 Above 0 0 1
2005 Totals 11 7,182 1 7,194

2005 Below 2005 Within 2005 Above 2001 Totals
2001 Below 0.13 0.13 0.00 0.26
2001 Within 0.08 98.94 0.39 99.41
2001 Above 0.00 0.04 0.29 0.33
2005 Totals 0.21 99.11 0.68 100.00
(d) Per cent (of total)

2005 Below 2005 Within 2005 Above 2001 Totals
2001 Below 0.02 0.02 0.00 0.04
2001 Within 0.10 99.60 0.17 99.87
2001 Above 0.00 0.01 0.08 0.09
2005 Totals 0.12 99.63 0.25 100.00
(f) Per cent (of total)

2005 Below 2005 Within 2005 Above 2001 Totals
2001 Below 0.04 0.06 0.00 0.10
2001 Within 0.11 99.78 0.00 99.89
2001 Above 0.00 0.00 0.01 0.01
2005 Totals 0.15 99.84 0.01 100.00
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Threshold breachesfor OAs, LSOAsand M SOAs over time, 2001-2005 mid-year estimates, England and Wales

Table 3
Census Output Areas (OA)
(a) Counts
Zero Below Within Above
Year people threshold threshold threshold
2001 6 444 174,382 584
2002 8 307 174,465 636
2003 8 323 174,284 801
2004 4 339 174,055 1,018
2005 3 365 173,859 1,189
Lower Level Super Output Areas (L SOA)
(c) Counts
Zero Below Within Above
Year people threshold threshold threshold
2001 0 14 34,334 30
2002 0 27 34,319 32
2003 0 25 34,307 46
2004 0 34 34,282 62
2005 0 40 34,253 85
Middle Level Super Output Areas (M SOA)
(e) Counts
Zero Below Within Above
Year people threshold threshold threshold
2001 0 7 7,186 1
2002 0 7,185 1
2003 0 10 7,183 1
2004 0 12 7,181 1
2005 0 11 7,182 1

10

(b) Per cent (of total)

Zero Below Within Above

Year people threshold threshold threshold
2001 <0.01 0.25 99.41 0.33
2002 <0.01 0.18 99.46 0.36
2003 <0.01 0.18 99.36 0.46
2004 <0.01 0.19 99.22 8 0.5
2005 <0.01 0.21 99.11 8 0.6
(d) Per cent (of total)

Zero Below Within Above

Year people threshold threshold threshold
2001 0.00 0.04 99.87 0.09
2002 0.00 0.08 99.83 0.09
2003 0.00 0.07 99.79 0.13
2004 0.00 0.10 99.72 0.18
2005 0.00 0.12 99.64 0.25
(f) Per cent (of total)

Zero Below Within Above

Year people threshold threshold threshold
2001 0.00 0.10 99.89 0.01
2002 0.00 0.11 99.88 0.01
2003 0.00 0.14 99.85 0.01
2004 0.00 0.17 99.82 0.01
2005 0.00 0.15 99.83 0.01
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Table 4

Per centage of OAs, LSOAs and M SOAs near to thresholds, 2001-2005 mid-year estimates, England and Wales

(a) Census Output Areas (OA) (n = 175,416)

Below threshold

Around threshold

Above threshold

Year
2001
2002
2003
2004
2005

More than More than 5% above
10% below Between 5% to 10% Less than 5% Less than 5% above | lower threshold and Less than 5% Less than 5% Between 5% to More than 10%
below lower below upper above upper | 10% above upper above upper
lower below lower threshold lower threshold more than 5% below
threshold threshold threshold threshold threshold

threshold upper threshold
0.12 0.05 0.08 0.09 99.24 0.07 0.05 0.05 0.23
0.10 0.03 0.05 0.08 99.29 0.09 0.06 0.05 0.26
0.11 0.04 0.04 0.08 99.16 0.11 0.07 0.06 0.32
0.12 0.03 0.05 0.08 99.02 0.13 0.10 0.07 0.41
0.12 0.03 0.05 0.08 98.87 0.16 0.10 0.08 0.49

(b) Lower Level Super Output Areas (LSOA) (n = 34,378)

Below threshold

Around threshold

Above threshold

More than More than 5% above
10% below Between 5% to 10% Less than 5% Less than 5% above | lower threshold and Less than 5% Less than 5% Between 5% to More than 10%
below lower below upper above upper | 10% above upper above upper
lower below lower threshold threshold lower threshold more than 5% below threshold threshold threshold threshold
Year threshold upper threshold
2001 0.00 0.00 0.04 0.45 99.39 0.03 0.02 0.02 0.05
2002 0.00 0.01 0.07 0.38 99.41 0.03 0.02 0.01 0.06
2003 0.01 0.01 0.05 0.39 99.35 0.05 0.03 0.03 0.07
2004 0.02 0.01 0.07 0.34 99.32 0.07 0.04 0.03 0.11
2005 0.02 0.02 0.08 0.32 99.23 0.09 0.06 0.04 0.15
(c) Midlle Level Super Output Areas (MSOA) (n = 7,194)
Below threshold Around threshold Above threshold
More than More than 5% above
10% below Between 5% to 10% Less than 5% Less than 5% above lower threshold and Less than 5% Less than 5% Between 5% to More than 10%
below lower below upper above upper | 10% above upper above upper
lower below lower threshold lower threshold more than 5% below
threshold threshold threshold threshold threshold

Year threshold upper threshold
2001 0.01 0.01 0.07 1.96 97.93 0.00 0.01 0.00 0.00
2002 0.01 0.01 0.08 1.65 98.22 0.00 0.00 0.01 0.00
2003 0.01 0.00 0.13 1.49 98.35 0.01 0.00 0.01 0.00
2004 0.01 0.00 0.15 1.38 98.40 0.04 0.00 0.01 0.00
2005 0.01 0.01 0.13 1.26 98.53 0.04 0.00 0.00 0.01

11




ECE/CES/GE.41/2010/12

12



