
An introduction to Mapping the 2001 Census of England and Wales

Rich Har ris

Ad vances in geo graph ical data han dling and dis sem i na tion – in clud ing GIS and web-based map ping –
have made the 2001 Cen sus data the most pub licly avail able and user-friendly to-date. Yet for the un ini ti -
ated ob tain ing, map ping and mak ing sense of cen sus in for ma tion will seem a daunt ing pros pect. This
brief pa per is in tended as a non-technical and in tro duc tory guide to ob tain ing and map ping 2001 Cen sus 
data for Eng land and Wales.  It is writ ten in full sup port of those who seek to in crease the use of cen sus
data in ac a de mia and be yond.

1. In tro duc tion
Advances in the col lec tion, manip u la tion and dis sem i -

na tion of dig i tal data – nota bly the ever-increasing
pro cess ing power of per sonal com put ers, and the new com -
pres sion tech nol o gies and bandwidths enabling large
datasets to be dis sem i nated over the Internet – have helped
ensure that the 2001 Cen sus data for Eng land and Wales are
the most pub licly acces si ble to-date. Yet, it is not only tech -
no log i cal devel op ments that have led to changes in the way
UK Cen sus data are organ ised and made avail able. As much 
a cat a lyst has been the Gov ern ment’s rec og ni tion that ‘ge -
og ra phy mat ters’ – if, for exam ple, neigh bour hood
regen er a tion fund ing is to be accu rately tar geted to impov -
er ished com mu ni ties in a way that is account able to the
tax payer then a nec es sary pre-requisite is to iden tify clearly
those com mu ni ties by the col lec tion and use of robust and
con sis tent infor ma tion about peo ple and places (Cab i net
Office, 2000). Not only are the 2001 Cen sus data acces si -
ble, they are built on a more geo graph i cally mean ing ful
frame work than in pre vi ous decades (Mar tin 1998, 2000).

This brief paper is intended as a non-technical and
intro duc tory guide to obtain ing and map ping 2001 Cen sus
data for Eng land and Wales1. It is writ ten in full sup port of
those who seek to increase the use of cen sus data in aca de -
mia and beyond (see, for exam ple, Hayes and Carter, 2001). 
How ever, there is no escap ing the fact that cen sus datasets
are com plex and volu mi nous with poten tial not only for
wider appli ca tion but also greater ‘mis use’. Although dated
in their detail, the gen eral words of cau tion to be found in
the intro duc tion to Openshaw (1995) still apply. It is
advised that read ers refer to Rees, Mar tin and Wil liam son
(2002)2 for a more sys tem atic intro duc tion to the 2001 Cen -
sus than is pos si ble here.

2. Census ge og ra phies
With the excep tion of the Sam ple of Anonymised

Records (for which detailed per sonal but only coarse
locational infor ma tion is given), all UK Cen sus data are
grouped together by place to pro tect the pri vacy of indi vid -

ual respon dents and their house holds. It is a legal require -
ment that it should be impos si ble to for mu late pre cisely a
detailed pro file of the socio-economic and behav ioural
char ac ter is tics of any mem ber of the UK pop u la tion using
cen sus data alone. Instead, what are made avail able are
sum mary sta tis tics that are essen tially aver ages for pop u la -
tions who live in prox im ity to each other and within the
same cen sus zone. The small est zones, offer ing the most
detailed pic ture of the socio-economic land scape in 2001,
are known as Out put Areas, for which a range of Cen sus
Area Sta tis tics is avail able. (For a ‘Be gin ners’ Guide to UK
Geog ra phy’ see www.sta tis tics.gov.uk/geog ra phy/begin -
ners_guide.asp). 

In fact, there are actu ally two small area geog ra phies
under pin ning the 2001 Cen sus of Eng land and Wales: one
for data input – the geog ra phy of data col lec tion (made up of 
enu mer a tion dis tricts, EDs); the sec ond for data out put – the 
geog ra phy of data dis sem i na tion (formed by out put areas,
OAs). Prior to 2001 these ‘two’ geog ra phies were the same
– the geog ra phy devised for data col lec tion was also used
for data dis sem i na tion. The chief prob lem with this
arrange ment was that the admin is tra tive cri te ria used to
design EDs (these being pri mar ily to bal ance the work load
of cen sus enu mer a  tors  col  lect  ing infor  ma  t ion
door-to-door) led to non-standardised cen sus zones char ac -
ter ised by vary ing pop u la tion and area size, and to
some what arbi trary zone bound aries. On the basis that any
ana lyt i cal result is depend ent on the data col lec tion method
used, so dif fi cul ties arose con cern ing how to iso late accu -
rate reflec tions of socio-economic real ity (as revealed by
the cen sus) from false geo graph ical pat terns that were actu -
ally artefacts of the admin is tra tive geog ra phy.

For the 2001 Cen sus the input and out put geog ra phies
are no lon ger entwined, per mit ting the OAs to be designed
auto mat i cally against explic itly geo graph ical cri te ria and
with sub se quent socio-economic anal y sis clearly in mind.
The cri te ria include cre at ing OAs from postal geog ra phies
(unit postcodes, e.g. RG6 6AB) that are grouped together
on a ‘like-with-like’ basis – where sim i lar ity is defined by
prox im ity and an anal y sis of the local hous ing stock –, con -
strain ing the size of OAs to meet ide ally a tar get pop u la tion
of 125 house holds (and, in any case, no less than 40 – the
con fi den ti al ity thresh old) and seek ing to delimit dis crete
set tle ments wher ever pos si ble (Mar tin, 2001). There are
175,434 Out put Areas in Eng land and Wales. Of these,
37.5% con tain between 120 and 129 house holds, 79.6%
between 110 and 139 house holds, and 5% have between 40
house holds and 99 house holds.
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The new OA geog ra phy for Eng land and Wales is not,
how ever, solely built on the frame work of the mail deliv ery
sys tem since, at a less detailed scale, OAs must tes sel late
into a pre-existing, elec toral ward geog ra phy which is not
always coter mi nous with the geog ra phy of postcodes (cre -
at ing ‘part postcodes’ where a Ward bound ary bisects a
post code bound ary).3 Of 1,317,714 postcodes, 33,731
(2.6%) are split by Ward bound aries. OAs do, how ever, tes -
sel late into Wards, Wards into Dis tricts and so forth up the
Cen sus hier ar chy – see Fig ure 1.

Fig ure 1 - The Hi er ar chi cal Ge og ra phy of the 2001 Cen -
sus of Eng land and Wales (Out put Areas to Counties)
(Note: Post code RG6 6AB is found to be in Uni tary Au thor ity
00MF (Read ing) us ing the post code to OA ‘look-up’ ta ble avail -
able from Cen sus Cus tomer Ser vices. It is ev i dent from the County
Code ‘00’ that there is no lon ger any County level au thor ity within
Berk shire).

3. Map ping the Cen sus
In gen eral, three parts are required to build a map from

cen sus data. These are: the cen sus data; a ‘blank map’ in
which to place the data; and a means or tool to place the data
inside the map.

The main, pub licly avail able Internet por tal to access
2001 Cen sus data is Neigh bour hood Sta tis tics at
http://neigh bour hood.sta tis tics.gov.uk where it is pos si ble
to search for Cen sus infor ma tion both the mat i cally (by sub -
ject) and geo graph i cally (by area). Cen sus tables may be
down loaded for spe cific OAs, Wards, Dis tricts, Uni tary
Author ities or Counties, or for all zones within a region. For
exam ple, mea sures of eco nomic activ ity can be down -
loaded to the user’s com puter as a sin gle file for all OAs,
Wards, Dis tricts, Uni tary Author ities and Counties within
the South West (e.g. as a 1.93MB com pressed Excel file).
Alter na tively, the data can be viewed top-down and
on-screen, hyper link ing through the tables to dis cover (for
exam ple), that there are 3,534,458 peo ple in the South
West, of which 179,071 live in South Gloucestershire, of
which 7,094 live in Filton and, of which, 228 (liv ing in OA
00HDPE0001) should have a good view of Concorde 216
return ing to retire at Filton air field at the end of Novem ber,
2003!   

Dig i tal, out line maps – known as ‘bound ary files’ – of
the Cen sus OA geog ra phy are avail able with out charge
from Cen sus Cus tomer Ser vices (see: www.sta tis -
tics.gov.uk/census2001/op12.asp). These are vec tor files
that can be ren dered by most com mer cial GIS (map ping)
pack ages, as well as some of the free view ers, includ ing

ESRI ArcExplorer (see www.esri.com). The bound ary files 
are equiv a lent to blank maps to which the Cen sus data are
appended. It is pos si ble to do so because the data base of val -
ues ‘sit ting behind’ the bound ary files already con tains both 
geo graphic and attrib ute infor ma tion. The geo graphic
infor ma tion is a series of points (or, rather, nodes) that
defines the per im e ter of each OA. The attrib ute infor ma tion
gives each of the OAs a ‘name’ (ID). Since this is the same
name that is con tained in the Cen sus, so it is pos si ble to join, 
relate or match the Cen sus data table to the map (using a
GIS, Microsoft Access or some other data han dling soft -
ware), and then visu al ize it.4

The result is the ‘clas sic’ choropleth map of the sort
shown in Fig ures 2a and b (actu ally show ing income data
from the 2000 Cana dian Cen sus). There are, how ever, four
well known prob lems with this sort of map:

• It is only as good as the ‘build ing blocks’ (the area units) on 
which the map is based. These are more geo graph ical
mean ing ful that in the past but can still im ply that all
change in socio-economic con di tion is at the edges of
zones.

• The map does not gen er ally dis tin guish be tween res i den -
tial and non-residential ar eas.

• The map im plies what may be a false uni for mity within
zones (all pop u la tion within a zone are tinted with the same 
col our).

• The size and there fore the abil ity of each zone to ‘draw the
eye’ is (a) in part pro por tional to the land area and not ac tu -
ally how many peo ple live there (the pop u la tion den sity);

• And (b) in part by the clas si fi ca tion schemes and sym bols
em ployed by the car tog ra pher.

Alter na tive approaches exist that include: the use of
pop u la tion sur face mod els to remove the bound aries
between cen sus zones (Mar tin 1989, 2002); cartograms to
give due prom i nence to highly den sity areas (Dorling,
1996); and inter ac tive data anal y sis to explore datasets
(www.mimas.ac.uk/des cartes/). Exam ples of good (and
bad!) prac tice in the map ping of cen sus data are given by
Monmonier (1991) and Dykes and Unwin (not dated).

Fig ure 2a and b – In come maps of Can ada: same data, dif fer -
ent im ages  a) Clas si fi ca tion by nested av er ages
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b) ‘Re verse clas si fi ca tion’ by equal in ter val bin widths

4. An Easier Way
Although con cep tu ally sim ple, the pro cess of link ing

cen sus data tables to bound ary files has often proved to be
the thorn in the ana lyst’s side with issues of incon sis tent
nam ing con ven tions, poorly for mat ted data and other prob -
lems pre vent ing easy link age. For some years, CasWeb
(www.cen sus.ac.uk/casweb/) has made the pro cess eas ier
for the aca demic com mu nity by offer ing a sim ple,
Web-based inter face for the selec tion of cen sus data and by
offer ing out put in GIS for mats (includ ing ESRI’s shapefile
for mat) where the data selec tion has been auto mat i cally
joined to the bound ary data. The CasWeb ser vice will be
up-dated for the 2001 Cen sus. For non-academic users,
com mer cial GIS ven dors are also offer ing bun dled prod -
ucts, with inte grated Cen sus and bound ary data at a range of 
prices and geo graph ical scales. For exam ple, MapInfo
(www.mapinfo.co.uk) are pro vid ing Cen sus data for Out -
put Area or Postal Sec tor geog ra phies, ESRI has intro duced 
ProCENSUS, deliv er ing “ready to go data and user friendly 
soft ware tools that will allow you to start using the most
pop u lar sta tis tics” (www.procensus.co.uk) and Cal i per
Cor po ra tion have indi cated plans to pack age Cen sus data
along side the exist ing range of Neigh bour hood Sta tis tics
avail able within its Maptitude GIS envi ron ment (www.cal i -
per.co/uk/maptitude.htm). 

Neigh bour hood Sta tis tics offers the matic map ping of
key sta tis tics for local author ise, online at www.sta tis -
tics.gov.uk/census2001/censusmaps/index_new.html, as
well as an inter ac tive map of the 2001 Area Clas si fi ca tion
of Local Author ities (used to group together geo graphic
areas accord ing to com mon char ac ter is tics).

5. Help and In for ma tion
As a part of the Eco nomic and Social Research Coun cil 

(ESRC) and the Joint Infor ma tion Sys tems Com mit tee
(JISC) programme to pur chase the Cen sus data on behalf of
the aca demic com mu nity, to pro vide data access and to
offer expert advice, a 2001 Cen sus of Pop u la tion
Programme website has been cre ated at www.cen sus.ac.uk.

This pro vides news and infor ma tion about the Cen sus, and
links to sup port units, train ing, research and other
resources.

Fur ther (free!) learn ing and teach ing mate rial are avail -
able via www.chcc.ac.uk, where the stated aim is to
‘de velop the col lec tion of his tor i cal and con tem po rary Cen -
sus data (and related mate ri als) into a major learn ing and
teach ing resource.’ Other groups offer ing train ing in the use 
of the 2001 Cen sus data include the Cathie Marsh Cen tre
for Cen sus and Sur vey Research (www.ccsr.ac.uk) and the
Mar ket Research Soci ety’s Cen sus and Geodemographics
Group (www.mrs.org.uk/net work ing/cgg/cgg.htm). Addi -
tionally, at the National Aca demic Mailing List Ser vice
(www.jiscmail.ac.uk) there are three e-mail lists con cern -
ing the Cen sus: Cen sus learn ing and teach ing; Cen sus news
and Cen sus UK.

As a foot note to this paper, it is noted that whilst
advances in the col lec tion, manip u la tion and dis sem i na tion
of dig i tal data have cre ated unprec e dented poten tial to
access and use the 2001 data, those same advances also
threaten the future of the Cen sus in Eng land and Wales, as
some look to rep li cate the infor ma tion by other means –
nota bly, by the ‘data fusion’ of the sorts of data rou tinely
col lected by local author i ties and other gov ern men tal agen -
cies. This alter na tive future is con sid ered in the report of the 
Trea sury Com mit tee con cern ing the 2001 Cen sus in Eng -
land and Wales (Trea sury Com mit tee, 2002). Within, it is
stated:

The Cen sus pro vides vi tal in for ma tion for Gov ern -
ment and busi ness plan ning that is widely used in
the pub lic and pri vate sec tors, but ro bust ev i dence to 
jus tify the ex pen di ture in volved in un der tak ing the
Cen sus was not avail able. We rec om mend that any
fu ture Cen sus should be jus ti fied in cost-benefit
terms. More over, be fore such a de ci sion is taken, an
eval u a tion should be un der taken of all al ter na tives
to a full Cen sus, such as re ly ing on ad min is tra tive
re cords, con duct ing a roll ing Cen sus, re vert ing to a
sim ple headcount, or do ing with out a Cen sus al to -
gether.

There is a clear mes sage here: map it, or lack it!
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Notes
1  Al though the gen eral map ping prin ci ples re main the
same, there are dif fer ences in the de sign of and ac cess to the
Cen suses of Scot land and North ern Ire land. For fur ther in -
for ma tion see the Gen eral Reg is ter Of fice for Scot land
(www.gro-scotland.gov.uk), Scot tish Neigh bour hood Sta tis -
tics (www.scot land.gov.uk/stats), the North ern Ire land
Sta tis tics & Re search Agency (www.nisra.gov.uk) and the
North ern Ire land Neigh bour hood In for ma tion Ser vice
(www.ninis.nisra.gov.uk).   

2  See also:  www.mimas.ac.uk/cdu/censusdatasystem/

3 Strictly speak ing the postal ge og ra phy is, at the unit
post code level, sim ply a list of street ad dresses. A first stage
in the pro cess of de sign ing the 2001 OAs there fore in volved
de fin ing the area of postcodes (see Mar tin, 2001).

4 See the work shop ‘Map ping the 2001 UK Cen sus for
free!’ avail able at http://cen sus.giscience.info
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