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2 Census methodology, processing and geography

Legal basis

2.1 Censuses in England and Wales and in 
Scotland are taken under the authority of the 
Census Act 1920 as amended by the Census 
(Confidentiality) Act 1991, and in Northern 
Ireland under the provisions of the Census Act 
(Northern Ireland) 1969, as amended by the 
Census (Confidentiality)(Northern Ireland) 
Order 1991. Both Acts provide for Census 
Orders in Council to be made by HM the Queen, 
directing that a census be taken on a particular 
date.

2.2 For the 2001 Census in England and 
Wales, the Census Order 2000 (Statutory 
Instrument no. 744/2000) was made on 15 
March 2000; the corresponding pieces of 
legislation covering the Census in Scotland 
and in Northern Ireland were, respectively, 
the Census (Scotland) Order 2000 (Scottish 
Statutory Instrument no. 68/2000), also made on 
15 March 2000, and the Census Order (Northern 
Ireland) 2000 (Statutory Rules for Northern 
Ireland no. 168/2000) made on the 15 May 2000. 
These specified the persons by whom and with 
respect to whom census returns were to be made, 
and set out the particulars to be stated in the 
returns.

2.3 Subsequently, separate Census Regulations 
were required, setting out the detailed 
arrangements for the conduct of the census and 
providing a facsimile copy of the census forms. 
In England and Wales, these were made on 5 
June 2000 (SI 1463/2000), in Scotland on 3 April 
2003 (SSI 102/2000), and in Northern Ireland on 
25 May 2000 (SRNI 198/2000).

2.4 The decision to include, for the first time, 
a question on religion in the 2001 Census in 
England and Wales and in Scotland, resulted in 
additional legislation. Accordingly, in England 
and Wales, the Census Act 1920 was amended 
through the Census (Amendment) Act 2000, 
which came into force on 28 July 2000, and 
by which the Census Act was able to require 
particulars with respect to religion to be stated 
on a voluntary basis. Consequently, the Census 
Order 2000 and Census Regulations 2000 also 
required amendment to make provision for 
this new question to be asked; the Amendment 
Order (SI 3249/2000) was made on 13 December 

2000 and the Amendment Regulations were 
made on 20 December 2000. In Scotland, the 
corresponding pieces of amending legislation 
were: the Census (Amendment) (Scotland) Act 
2000, which came into force on 10 April 2000; 
the Census (Scotland) Amendment Order 2000 
(SSI 172/2000), made on 14 June 2000, and the 
Census (Scotland) Amendment Regulations 
2000 (SSI 194/2000), made on 15 June 2000. 
Census legislation in Northern Ireland already 
provided for a question on religion.

Data collection procedures

The field force
2.5 The enumeration of the 2001 Census was 
organised largely in the traditional way, with 
the delivery of the self-completion forms by 
enumerators to households and managers in 
charge of communal establishments prior to 
Census Day (29 April 2001). However, for the 
first time in a census in the UK provision was 
made for these forms to be mailed back to local 
census management teams as the prime means 
of collection; only those households who had 
failed to return a form in this way were followed-
up by field staff. 

2.6 Most forms were delivered during the 
three-week period before Census day (9 – 27 
April). In some areas in England and Wales, 
however, field staff encountered particular 
difficulties in delivering forms to all addresses 
within this period. In these circumstances, 
contingency arrangements were put in place 
to dispatch forms centrally by post to those 
households that had reported not having 
received a form.

2.7 A period of a week or so after Census Day 
was allowed for the posted forms to reach the 
local field management teams and for them to 
log and check the returns. Flexibility was allowed 
as to when Enumerators would begin the follow-
up phase to collect non-returns and resolve 
queries, and Managers were able to re-assign 
Enumerators between areas. The follow-up 
phase (9 – 18 May) consisted of at least two visits 
by Enumerators, and a mop-up phase carried 
out by field staff managers. A non-compliance 
routine was then followed where necessary. 
Completed census forms were collected under 
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secure conditions from 2,300 Managers and 
transported to the central processing centre.

2.8 The UK Censuses were carried out with 
a field staff of 81,000 (70,000 in England and 
Wales, 8,000 in Scotland and 3,000 in Northern 
Ireland). The basic concept of a four-tier field 
force, used successfully in Great Britain in 
previous censuses, was retained for 2001. This 
comprised 131 Census Area Managers (CAMs) 
(103 in England and Wales, 22 in Scotland and 
6 in Northern Ireland), some 2,300 Census 
District Managers (CDMs) (known as Census 
Officers in 1991) (2,000 in England and Wales, 
175 in Scotland and 97 in Northern Ireland), 
6,900 Team Leaders (Assistant Census Officers 
in 1991) (6,050 in England and Wales, 525 in 
Scotland and 281 in Northern Ireland) and some 
71,000 Enumerators (61,750 in England and 
Wales, 6,987 in Scotland and 2,590 in Northern 
Ireland).

2.9 This time, in England and Wales, however, 
an additional team of four Regional Managers 
were appointed to oversee the data collection 
process and to provide the management and 
communications interface between CAMs and 
Census HQ.

2.10 The introduction of postback helped to 
reduce unit costs and enable resources to be 
targeted on hard-to-enumerate areas.

2.11 In Wales, ONS appointed a Census 
Manager for Wales to manage field staff, and 
to help in public relations and in dealing with 
the media, agencies and communities in Wales. 
All householders in Wales had the option of 
completing a Census form in Welsh or English, 
and a range of other materials was made 
available in bilingual format.

Enumeration Districts
2.12 For the purposes of conducting the 
2001 Census fieldwork, England and Wales 
was divided into around 117,000 small areas 
(Enumeration Districts) to each of which an 
Enumerator was appointed, though in many 
cases Enumerators were responsible for a 
workload comprising more than one district. 
The average size of an Enumeration District 
(ED) was around 200 households.

2.13 In Northern Ireland, there were 2,590 EDs, 
each of which was allocated an Enumerator. 
Where it proved difficult to cover all EDs some 
Enumerators doubled up to cover two EDs. The 
average size of an ED in Northern Ireland at 
the planning stage was 230 households. By the 

end of enumeration, this had risen to over 250 
households per ED.

2.14 In Scotland, there were 6,987 EDs each 
of which was allocated to an Enumerator. The 
average size of an ED in Scotland was around 
330 households.

2.15 ED boundaries were drawn up, using 
a GIS-assisted methodology, in such a way to 
produce reasonable Enumerator workloads, 
and which provided an environment to create 
digital representation of the ED geography from 
which Enumerators’ maps and address lists were 
generated. 

2.16 The basis of planning EDs was the 
expected number of households in the area, but 
allowances were made for other factors that have 
an affect on the Enumerators’ task of delivering 
forms. For example, there is a considerable 
variation between the work of enumerating 
scattered communities in rural areas, or a city 
centre with mixed residential and commercial 
premises (and where even finding the living 
accommodation is a task in itself) and the work 
involved in an area of suburban semi-detached 
housing. Account was also taken of the presence 
of communal establishments, the extent of 
multi-occupied housing, and indications that 
households would not have English as their first 
language.

2.17 Unlike previous censuses in England 
and Wales and Northern Ireland, Enumeration 
Districts were not used as the basis of the 
areal unit for output. In the 2001 Census, a 
separate small area geography - Output Areas 
- was created using similar GIS techniques 
but adopting different design criteria more 
appropriate for statistical analysis purposes (see 
Geography –  Output Areas at 2.46 below). In 
Scotland, Output Areas were created for the 1991 
Census and 2001 Output Areas were designed 
to provide as much continuity between the two 
Censuses as possible.

Households and communal establishments
2.18 Each Enumerator underwent detailed 
training that covered both the procedures 
for enumerating households and those to be 
followed in other situations, such as vacant 
accommodation, non-residential premises, 
and communal establishments such as hotels, 
hospitals and university halls of residence.

2.19 Persons present at an address on Census 
night as a visitor to that address were not 
enumerated at that address in the 2001 Census 
unless that person had no other usual place of 
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residence. All such visitors who were usually 
resident elsewhere within the United Kingdom 
were required to be included on the form 
relating to their usual residence.

The forms
2.20 Each household was enumerated 
on a 20-page Household (H) Form which 
accommodated households of up to five people. 
(In Northern Ireland the form was 24 pages 
and accommodated 6 persons.) For larger 
households additional forms were available. In 
Wales, the respective (W) forms were available 
in either English or Welsh language versions, 
and included an additional question on 
knowledge of the Welsh language. In Scotland 
the H form contained additional questions on 
the Gaelic language and furnished/unfurnished 
accommodation.

2.21 The names of persons resident in 
communal establishments were listed on a 
special Communal Establishments Form, 
which also identified the type of establishment 
concerned, and a separate Individual (I) Form 
was required to be completed in respect of 
each individual resident. Any person aged 
16 or over in a household could also elect to 
make a separately sealed individual return on 
an I Form, if they so wished, but the detail of 
their relationship to other persons within the 
household was required to be recorded on the 
appropriate H form. 

2.22 It was, however, not possible to enumerate 
all persons by the conventional methods 
described above, and additional or special 
arrangements had to be made for certain 
population groups, such as the Armed Forces, 
prisoners, students, shipping personnel, refugees 
and asylum seekers, the visually impaired, 
persons sleeping rough, travelling fairs and 
circuses, and others, though standard forms were 
used in all cases. 

2.23 Other organisations, including local 
authorities, government departments, charities 
and local community groups assisted in the 
enumeration by issuing, for example, circulars 
containing guidance and instructions (such 
as, the Home Office to each Prison Service 
establishment and the Ministry of Defence to 
naval and military bases). A Community Liaison 
initiative was set up in 1997 to make contact 
with community and minority groups in order 
to address issues associated with the differential 
levels of under-enumeration experienced in the 
1991 Census.

Foot and mouth disease
2.24 A series of new procedures, based around 
the basic enumeration procedure, was required 
at short notice to deal with the outbreak of Foot 
and Mouth disease that had spread to large parts 
of the country before the enumeration was due 
to take place. To prevent the spread of the disease 
among farm animals, access to some parts of 
the countryside was discouraged. Close liaison 
was maintained throughout with those agencies 
responsible for the farming industry in the 
respective parts of the UK to ensure that Census 
field staff would not compromise the work being 
done to contain the outbreak whilst conducting 
the Census. 

2.25 Special methods of delivery and collection 
were quickly arranged to ensure that as complete 
a coverage as possible was achieved in the 
areas hit by this major epidemic. Additional 
instructions were issued to field staff to 
provide guidance on the need to change the 
arrangements for delivery and collection of 
census forms where access to premises was not 
possible or advisable. In the majority of cases, the 
Royal Mail had already established procedures 
for handling mail and it was decided to adopt 
a postout/postback procedure in these areas 
wherever possible. Close liaison was maintained 
between the relevant agencies, Census HQ and 
field managers during enumeration and the 
position was routinely reviewed to ensure best 
practice was adopted at all times.

One Number Census

2.26 It is known that no Census succeeds in 
counting everyone. In 1991 problems of under-
enumeration in Great Britain led to the need 
to base the national population estimates for 
1991 on demographic estimates. This in turn led 
to low-level Census counts that did not add to 
national and local authority level totals. Under-
enumeration was also experienced in Northern 
Ireland.

2.27 Users were clear that for 2001 they 
required a fully adjusted set of counts covering 
100 per cent of the population. The One 
Number Census project (ONC) was set up to 
meet this need. The aim of the project was to 
estimate under-enumeration, and adjust the 
Census database accordingly so that all statistics 
add up to ‘One Number’ and also to ensure that 
robust results could be obtained for each local 
authority area. The ONC methodology included 
conducting a redesigned and much larger 
post-enumeration survey (the Census Coverage 
Survey, CCS) and combining the results of both 
the Census and CCS in what is known as a dual 
system approach.
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2.28 The ONC methodologies were researched 
and developed over a number of years by a 
joint team of statisticians from the ONS and 
the University of Southampton. The work 
was overseen by a Steering Committee that 
included experts from central government, 
statistical agencies overseas, other academic 
institutions and local government. In addition, 
Census users were consulted at several stages 
in the methodological development process 
through Census user group meetings and special 
workshops.

Step by step guide to the ONC
2.29 The One Number Census process involved 
a number of stages:

 a Census Coverage Survey (CCS) was 
designed and conducted independently of 
the Census during May/June 2001; 

 records from the CCS were matched to 
those from the 2001 Census; 

 populations of the sample areas were 
estimated from the results of the 
matching using dual system estimation 
techniques, which enabled an estimate of 
those persons missed by both the Census 
and the CCS to be made; 

 populations for each local authority (or 
NUTS III area in Northern Ireland) by 
age and sex were then estimated using a 
combination of standard regression and 
small area estimation techniques; 

 households and persons estimated to 
have been missed by the Census were 
then imputed to produce a fully adjusted 
Census database. The characteristics of 
these households and individuals were 
modelled using the returns from the 
Census and CCS; and finally 

 all population estimates were carefully 
quality assured using demographic 
analysis and comparison with aggregate 
level administrative data.

How the CCS worked
2.30 The CCS was specifically designed to 
enable Census population counts to be adjusted 
for under-enumeration at the national, local 
and small area level. It consisted of a completely 
independent and intensive face-to-face survey 
of a sample of over 19,500 postcodes, containing 
370,000 households, drawn from all local 
authorities in the UK. The sample design 
took into account the uneven distribution 

of under-enumeration across the country by 
stratifying by a ‘Hard to Count’ index based 
upon characteristics likely to be associated with 
under-enumeration, such as the number of 
multi-occupied addresses. In Northern Ireland, a 
similar index called the ‘Stratification Index’ was 
used.

2.31 The CCS was operationally independent 
from the Census enumeration exercise. The 
CCS sample postcodes were kept confidential; 
CCS interviewers did not have any sight of 
the address lists produced in carrying out the 
Census, nor the Census forms returned in 
the area in which they were interviewing. The 
interviewers focused on making as many calls 
as necessary to achieve an interview, and the 
timing of these calls was varied to maximise the 
probability of making contact.

2.32 The CCS achieved an overall response 
rate of 91 per cent in England and Wales; 95 per 
cent in Scotland; and 92 per cent in Northern 
Ireland. This is a high response rate for such a 
large-scale voluntary survey when compared to 
other national surveys. The survey succeeded in 
meeting its objective of identifying households 
and persons that had been missed by the 2001 
Census.

Quality assurance
2.33 All the ONC population estimates have 
been subject to rigorous quality assurance. The 
quality assurance process followed an agreed 
strategy, which had been the subject of wide 
consultation with Census users. The population 
of each local authority by age and sex were 
considered in a consistent and detailed manner 
- this involved comparison against diagnostic 
ranges derived from rolled-forward population 
estimates and aggregated administrative sources 
(such as Birth Registration and Pensions data). 
These ranges gave a plausible set of values with 
which we would, prior to the Census, expect 
the ONC estimates to be comparable. Where 
the ONC estimates fell outside of the diagnostic 
ranges, extensive checks of the ONC results were 
undertaken with respect to sample sizes and 
outliers and contingency action was taken if any 
issues were identified.

2.34 The quality assurance process included 
analysis for each local authority of a number 
of specific population subgroups known from 
1991 to be prone to under-enumeration. These 
were full-time students; home armed forces; 
foreign armed forces and their dependents; and 
prisoners. The estimates for these subgroups 
were compared with data from other official 
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sources to determine whether the results were 
plausible. This was especially important for 
students, armed forces and prisoners, as the CCS 
did not cover large communal establishments. 
Adjustments were made where significant 
under-enumeration was identified for these 
groups. 

2.35 All ONC estimates were discussed and 
signed-off by an expert panel at a series of 
weekly meetings over the course of several 
months. These meetings adopted a rigorous 
and consistent approach throughout, with the 
results by age and sex for each  local authority in 
the UK being considered in detail. The quality 
assurance process was also subject to external 
observation.

Dependence between Census and CCS
2.36 For the ONC process to produce unbiased 
estimates of the population, it is necessary for 
the Census and Census Coverage Survey to be 
as independent of each other as possible. As 
described above, practical arrangements were 
put in place to achieve this with Census and CCS 
operations being kept entirely separate on the 
ground. If the two attempts at enumerating the 
same population are independent, it is possible 
to not only estimate those missed by either the 
Census or CCS but to also estimate those missed 
by both - the dual system approach.

2.37 Through this approach, independence 
of process was achieved. However, there is an 
additional component of dependence that needs 
to be taken into account. This dependence is 
caused by the fact that those people who are 
difficult to count in a Census are also difficult 
to count in a post-enumeration survey such as 
the CCS. This was expected and a methodology 
was developed to identify those areas where 
dependency was marked and to adjust for that 
dependence. 

2.38 This process ensures that the total 
estimates include allowance for those people 
more likely to have been missed by both the 
Census and CCS. 

Overcount
2.39 Although the ONC methodologies are 
principally concerned with identifying and 
adjusting for Census under-enumeration, 
part of the CCS interview was also aimed at 
identifying any potential overcount in the 2001 
Census, that is persons incorrectly enumerated 
as resident at more than one address. A number 
of factors built into the process helped to reduce 

the chance of over-enumeration. These include 
simplification of definitions and clarification 
of who should be included and where. The 
expectation is that over-enumeration will only 
occur accidentally. Examples of such possibilities 
include second homes and children from 
broken homes living a proportion of time with 
each parent. Analysis of responses to the CCS 
indicated that the level of overcount in the 2001 
Census was negligible.

Precision of the ONC results
2.40 The quality assurance process means that 
the Census figures are the best estimates we 
can make of the population. However, they are 
estimates and therefore subject to margins of 
error. Standard statistical techniques have been 
used to calculate these error levels, and therefore 
produce confidence intervals for the ONC results.

2.41 A 95 per cent confidence interval is a 
range within which the true population would 
fall for 95 per cent of the times the sample 
survey was repeated. For England and Wales as 
a whole, for example, the confidence interval 
on the population estimate is +/- 0.2 per cent. 
This means that the total Census figure has 
a margin of error of plus or minus 104,000. 
The corresponding confidence interval for 
Scotland is 0.3 per cent (+/- 17,000), and that for 
Northern Ireland is 0.7 per cent (+/- 12,000).

2.42 This is the first time it has been possible 
to estimate the level of precision for a Census 
with any confidence. It should be noted that as 
with all statistical analysis these standardised 
calculations do not capture all sources of 
variation and there will also be, for example, 
response, capture and coding errors - these will 
be outlined in full in the 2001 Census Quality 
Report. However, our assessment is that, having 
made an adjustment for dependency, the ONC 
results remain the best central estimates possible 
of the population as at Census Day 2001.

Census response
2.43 In 1991, the response to the Census (that 
is, the proportion of the population counted on 
returned Census forms) was estimated to be 96 
per cent in England and Wales; 97 per cent in 
Scotland; and 98 per cent in Northern Ireland. In 
England and Wales, and Scotland, information 
collected by enumerators for households where 
no completed Census form was collected was 
taken account of in the results, increasing the 
coverage of the Census (that is, the proportion 
of the population covered in Census results) to 
an estimated 98 per cent in both Scotland and 
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England and Wales. This process was not applied 
in Northern Ireland.

2.44 In 2001, coverage of the published Census 
results is 100 per cent for the whole of the UK. 
The response, as measured by the proportion 
of people enumerated on Census forms, was 94 
per cent in England, 96 per cent in Scotland and 
95 per cent in Northern Ireland. This decline 
in response rates is in line with changes that 
have been observed for large-scale Government 
surveys and censuses.

Geography

2.45 Census results are produced for a 
variety of administrative, electoral and 
postal geographies. This chapter provides 
information on Output Areas, the basic 
geographic building brick for Census output; 
geographical boundaries and their application in 
published results; the treatment of small areas; 
geographical codes; and area measurement.

Output Areas
England, Wales and Northern Ireland
2.46 In the 1991 Census the smallest 
geographical unit for output was the 
Enumeration District. In 2001 the fundamental 
building brick for Census output is the Output 
Area. These are, on average, smaller than 
Enumeration Districts and are designed to be 
statistically more meaningful as geographical 
units than are the areas created for data 
collection purposes.

2.47 The system for creating Output Areas 
was completely automated. Every census record  
was allocated a grid reference to a resolution 
of one metre, and this, in conjunction with 
other boundary and map information, was 
used to create a polygon around every address 
(in Northern Ireland these polygons were 
then ‘snapped’ to existing mapping geometry 
features). Polygons from the same postcode were 
aggregated to form ‘unit postcode’ polygons Unit 
postcodes were then grouped together to form 
Output Areas using the criteria that each Output 
Area must:

• nest within ward boundaries (electoral 
division in Wales); and

• include at least 100 people and 40 
households.

Beyond these necessary conditions, an algorithm 
was used to optimise the design of the Output 
Areas by seeking to:

• maximise the geographical compactness 
of the Output Areas;

• maximise the homogeneity of 
accommodation type within each Output 
Area; and

• include around 125 households in each 
Output Area.

2.48 Unlike the 1991 Census, large Communal 
Establishments were not identified as distinct 
geographical entities, but are included in an 
Output Area produced in accordance with the 
criteria above.

Scotland
2.49 In 2001, GROS repeated the 1991 
automated procedure whereby Output Areas 
were created specifically for census output, 
rather than using Enumeration Districts for 
that purpose. The procedure used the polygons 
of postcodes that are routinely maintained by 
GROS.

2.50 Output Areas for 2001 were created as 
groups of postcodes nesting as well as possible 
into the following areas: Council Area, 2001 
locality, 1991 Output Area, postcode sector 
and 2001 electoral ward in descending order of 
preference (which has to be applied when not all 
postcodes in the Output Area belong to a single 
combination of these area types). The main 
aim governing this order of areas was to give 
continuity with the 1991 Output Areas while 
ensuring, as far as possible, that 2001 Output 
Areas fit into the locality or urban area which is 
seen as an increasingly important area type.

2.51 Principally because of the requirement to 
reflect 1991 Output Areas, the average size of a 
2001 Output Area was around 50 households 
and 120 persons.

2.52 Each Output Area is sufficiently small for 
user-defined, or ad-hoc, areas to be created while 
maintaining a sufficient level of quality.

2.53 GROS created only one set of Output 
Areas and defined all other output geographies 
using the Output Area as the building brick. 
Each Output Area was assigned to an area in 
a ‘higher’ geography by first selecting one of 
the postcodes in the Output Area as a ‘master’ 
postcode. The Output Area inherits all of the 
characteristics of the master postcode including 
its assignments to higher areas and its centroid 
grid reference. Not all the postcodes in an 
Output Area may belong to the same set of 
higher areas as the master postcode. So an 
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area aggregated from the postcodes assigned 
to it will not necessarily be the same when 
aggregated from Output Areas. Nevertheless the 
approximation is good enough for almost all 
purposes.

2.54 The Output Area is also the building 
brick for geographies based on either of the two 
‘remote’ postcodes collected on the Census form: 
address one year ago and destination of travel to 
work or study.

Geographical boundaries
Administrative boundaries and electoral wards
England and Wales
2.55 Administrative boundaries are here taken 
to refer to country, Government Office Region, 
county, local authority district (including 
Unitary Authority, metropolitan district and 
National Park), wards (electoral divisions in 
Wales), and civil parishes (communities in 
Wales). The administrative boundaries used in 
output from the 2001 Census are termed the 
2003 boundaries. These are largely the same 
as those applying at Census Day, but reflect 
changes, whether implemented or planned, 
set out in Statutory Instruments laid before 
the end of December 2002. Where results for 
former counties are shown, these relate to the 
aggregation of local authority districts on the 
2003 boundaries.

Scotland
2.56 In Scotland, administrative boundaries 
refer to Council Areas. The Council Area is the 
main area for 2001 output.  Council Areas were 
created on 1 April 1996 following a review of 
the local government structure in Scotland, and 
they  provide a single tier of local government 
covering the whole of Scotland. There are 32 
such areas. 

2.57 In addition, results are provided for 
wards. There are two versions of wards for 
which Census output is produced: CAS wards 
and Standard Table (ST) wards.  These are both 
created by aggregating Output Areas and are 
close approximations for electoral wards. No 
census information is available for the exact 
areas of electoral wards. 

2.58 CAS – As described above (using master 
postcodes) Output Areas were assigned to 
electoral wards. The resulting 1,222 aggregations 
are denoted CAS wards and fall within a Council 
Area boundary and satisfy a minimum threshold 
of 50 people and 20 households. 

2.59 Standard Table (ST) – Where CAS wards 
fall below the ST thresholds (1000 people 
and 400 households) they are merged with 
neighbouring CAS wards so as to exceed the 
threshold.  It is also necessary to make a few 
adjustments to ST wards so as to remove any 
‘slivers’ that fall below the ST threshold created 
by differencing ST wards and ST postcode 
sectors (see below). ST wards that are mergers 
of CAS wards are labeled, for example, ‘South 
Ronaldsay; Holm and Burray’ with a semicolon 
to indicate the merger. For slivers, ST wards 
containing a part, or sliver, of a CAS ward 
are labelled, for example, ‘Innerleithen and 
Walkerburn; Peebles and District South (part)’ 
with ‘part’ indicating the presence of part of a 
CAS ward.

Northern Ireland
2.60 In Northern Ireland the administrative 
boundaries refer to the 26 Local Government 
Districts and the 582 electoral wards. The ward 
boundaries were those pertaining to the last 
ward boundary review which was carried out 
during 1992.

Health boundaries
England and Wales
2.61 Health areas in England are as defined at 
31 December 2002 and those in Wales as at 1 
April 2003. The lowest tier in England comprises 
the Primary Care Trusts; these are administered 
by Strategic Health Authorities. There is only a 
single tier within Wales: namely, Local Health 
Boards, which are coterminous with the Unitary 
Authorities.

Scotland
2.62 In 1974, some 15 Health Boards were set 
up to administer the Scottish Health Service.  
Health Board areas have remained unchanged 
since their inception.

Northern Ireland
2.63 Northern Ireland is divided into four 
Health and Social Services Board (HSSB) areas 
for health administration purposes. These 
HSSB areas are aggregations of whole Local 
Government Districts. Similarly, Northern 
Ireland is divided into 5 Education and Library 
Board areas for education administration 
purposes;these are also aggregations of whole 
Local Government Districts.
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Parliamentary Constituency and devolved electoral 
area boundaries
England and Wales
2.64 Boundaries for UK Parliamentary 
Constituencies in England and Wales are those 
existing on Census Day and applying in the 
General Election in May 2001.

2.65 In Wales, boundaries for Assembly 
Constituencies are the same as those for the 
UK Parliamentary Constituencies and are 
those applying at the 2003 Assembly elections. 
Assembly electoral regions are aggregations of 
Assembly Constituencies.

Scotland
2.66 UK Parliamentary Constituencies 
in Scotland are defined in terms of wards 
existing at the time they were defined. The 
2001 Census wards do not nest exactly into 
any of the current Parliamentary areas, 
that is, Scottish Parliamentary regions, 
Scottish Parliamentary Constituencies, or 
UK Parliamentary Constituencies.  Scottish 
Parliamentary Constituencies are the same as 
UK Parliamentary Constituencies, with the 
exception of the UK Parliamentary Constituency 
of Orkney & Shetland which is split into two 
Scottish Parliamentary Constituencies.  Scottish 
Parliamentary regions are groups of Scottish 
Parliamentary Constituencies.

Northern Ireland
2.67 Boundaries for the Northern Ireland 
Assembly Constituencies are the same as 
those for UK Parliamentary Constituencies. 
The boundaries for these Parliamentary 
Constituencies have not changed from a minor 
review undertaken in 1995.

Urban area boundaries
England and Wales
2.68 Urban areas are settlements of population 
on built-up land. The boundaries follow, 
approximately, the perimeter of areas of land 
identified by Ordnance Survey as irreversibly 
urban in their use. This includes land used or 
associated with buildings and other structures, 
land used for transport, etc. Census results are 
produced for areas where they cover at least 20 
hectares in area, and are based on the ‘best-
fit’ of Output Areas to the Ordnance Survey 
boundaries.  The urban area boundaries do not 
follow the boundaries of administrative areas 
and depending on size, they typically include 
a number of bisected parts of, local authorities 
and/or wards. They conform well to the 

common perception of what is urban. A more 
detailed explanation of urban areas is available 
in the Key Statistics for urban areas in England 
and Wales report.

Scotland
2.69 Scottish settlements in 2001, of which 
there are 492, have been created from groups of 
neighbouring high population density postcodes 
grouped so that each postcode contains at least 
a given number of addresses per hectare and 
so that the group contains an estimated 500 
residents. 

2.70 Localities are sub-divisions of 2001 Census 
settlements that are based on 1991 Locality 
boundaries.  Therefore the 1991 boundaries 
form the starting point for defining 2001 
boundaries.

2.71 Census statistics are produced for 
settlements and localities in the same way as for 
other area types – by aggregating OAs by means 
of master postcodes (see Output Areas – Scotland 
at 2.49 above).

Northern Ireland
2.72 The NI Statistics Co-ordinating Group 
(SCG), an inter-departmental group with 
representation from all Northern Ireland 
government departments, has examined the 
definition of the terms ‘urban’ and ‘rural’. Three 
criteria were identified as relevant in ascribing 
urban characteristics to settlements: population 
size, population density and service provision. 
Each Census Output Area is assigned an ‘urban’ 
or ‘rural’ classification accordingly and data or 
urban and rural areas is produced by aggregation 
of Output Areas of the same classification.

Postcode sector boundaries
2.73 A postcode sector is the set of unit 
postcodes that are the same apart from the last 
two characters.

England and Wales 
2.74 Postcode sector boundaries are produced 
by best-fitting the postcodes of enumeration 
to Output Areas. These boundaries will not 
necessarily follow postcode sector boundaries 
produced by the Royal Mail as they are prepared 
on a different basis. Some postcode sectors 
with small (sub Output Area) populations do 
not appear separately in Census results but are 
subsumed in other areas.
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Scotland
2.75 Census data is available for close 
approximations of postcode sectors. Special 
postcode sectors are created for Census output 
to ensure that sectors conform to a minimum 
threshold and do not cross Council Area 
boundaries. 

2.76 CAS postcode sectors: Postcode sectors 
that cross Council Areas are first split and 
each treated as a postcode sector in its own 
right. Then as described above (using master 
postcodes see Output Areas - Scotland at 2.49 
above) Output Areas are assigned to postcode 
sectors. The resulting 1,010 aggregations were 
denoted as CAS postcode sectors  meet the 
minimum threshold for CAS (50 people and 20 
households). CAS postcode sector names that 
include ‘(part)’ indicate that the original sector 
had to be split.

2.77 Standard Tables (ST) postcode sectors: 
Where a CAS postcode sector fails to meet the 
minimum threshold for Standard Tables (1000 
people and 400 households) it is merged with 
one or more neighbouring CAS postcode sectors 
within the same Council Areas so that this 
threshold is met. Standard Table (ST) postcode 
sectors that are mergers of CAS postcode sectors 
are labelled ‘DD1 1;DD1 3’,with a semi-colon to 
indicate the merger. 

Northern Ireland
2.78 There are no current plans to produce 
results for postcode sectors in Northern Ireland, 
however users can produce their own output 
from aggregations of Output Areas on a best-fit 
basis.

Application of boundaries in output
2.79 In some cases, the geographic boundaries 
in England and Wales described in the previous 
section are altered slightly in published results. 
This is to protect confidentiality of responses by 
preventing ‘differencing’, that is, the derivation 
of results for a very small area by subtracting 
results from larger areas with slightly different 
boundaries. The alteration occurs in most cases 
where the area’s boundary does not exactly 
follow the boundaries of the constituent Output 
Areas. The paragraphs below set out whether 
results for an area relate to the exact boundary of 
the area, or to a potentially altered boundary.

2.80 In Northern Ireland, the Output Areas 
nest within electoral ward boundaries, and all 
higher geographies. With the exception of grid 
squares there are currently no plans to provide 

output for Northern Ireland for non-standard 
geographical areas. 

Exact boundaries (corresponding to Output Areas)
2.81 Output Areas are designed to nest within 
some administrative boundaries. In these cases, 
no alteration to boundaries is necessary when 
publishing results. Geographies with boundaries 
corresponding to Output Areas are:

England and Wales
2.82 England, Wales, Government Office 
Regions, counties, local authority districts 
(excluding National Parks), wards (electoral 
divisions in Wales), urban areas.

Scotland
2.83 Council Areas

Northern Ireland
2.84 Northern Ireland, Local Government 
Districts, Electoral Wards, Health and Social 
Service Boards, Education and Library Boards, 
Parliamentary Constituencies and NUTS Level 
III areas.

Exact boundaries (not corresponding to Output 
Areas)
2.85 In some cases, results for exact boundaries 
can be produced even where the area’s boundary 
does not follow Output Area boundaries. These 
geographies are:

England and Wales
2.86 National Parks;
 Wards below the Output Area threshold  
  (limited results only);
 Parishes (communities in Wales), including  
  parishes/communities below the Output  
 Area threshold (limited results only); and
 Unit postcodes.

Scotland
2.87 Not applicable.

Northern Ireland
2.88 Grid Squares

‘Best-fit’ boundaries
2.89 With the exceptions described in the 
section Exact boundaries (not corresponding 
to Output Areas) above, boundaries which do 
not follow the boundaries of Output Areas are 
altered to ‘best-fit’ the Output Area boundaries. 
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An Output Area is included within the best-fit 
boundary if the majority of its population lives 
within the true boundary of the area. Results are 
then produced for the aggregation of ‘best-fit’ 
Output Areas. Geographies which have ‘best-fit’ 
boundaries are listed below. Note that many such 
areas will have boundaries that, in practice but 
not by definition, follow 2003 ward boundaries, 
and in these cases boundaries will not have been 
altered.

England and Wales
2.90 Parishes and communities;
 Health areas;
 Parliamentary Constituencies, Assembly  
  Constituencies and Assembly electoral  
  regions;
 Postcode sectors; and
 Wards as at Census Day 2001

Scotland
2.91 Health Boards;
 Scottish Parliamentary Regions; 
 Scottish Parliamentary Constituencies;
 Westminster Parliamentary Constituencies; 
 Wards; 
 Postcode sector; 
 Inhabited islands; 
 Civil parishes; and
 Settlements and localities.

Northern Ireland
2.92 No Northern Ireland boundaries are 
produced on a best-fit basis.

Small areas
2.93 Where the population of an area falls 
below the minimum threshold, areas may be 
amalgamated for the purposes of results.

England and Wales
2.94 Wards (electoral divisions in Wales): 
A ward below the threshold of 1,000 people 
and 400 households is amalgamated with a 
neighbouring ward to bring the area to, or 
above, the threshold, and full ward statistics are 
provided for the amalgamated area. Less detailed 
results are provided for the individual wards that 
have been amalgamated in this way.

2.95 Parishes (communities in Wales): 
Similarly, a parish below the threshold of 100 
people and 40 households is amalgamated with 
a neighbouring area so that the resulting area 
satisfies the threshold. Where possible, such 

a parish is amalgamated with another sub-
threshold parish. Where this is not possible, 
the parish is amalgamated with a parish which 
itself meets the threshold. In a few cases, 
however, where this is not possible, the parish 
is amalgamated with an area that is not part 
of any parish but is large enough to ensure 
that the threshold is satisfied. Less detailed 
results are provided for any individual parishes 
amalgamated in this way.

Scotland
2.96 In Scotland, all areas are based on Output 
Areas. The process of allocating Output Areas 
to higher geographies means that for some area 
types there will be those to which no Output 
Area is allocated.  For example, there are 96 
inhabited islands in Scotland but these have 
been grouped together into 54 islands areas to 
keep them above the threshold (See 2.57 – 2.59 
above.)

Northern Ireland
2.97 Areas have not been amalgamated for the 
purposes of results or Output Area creation in 
Northern Ireland.

Geographical codes
England and Wales
2.98 The geographical codes used are the 
standard codes used by ONS. Further details 
can be found on the National Statistics website 
at www.statistics.gov.uk/geography/names_
codes.asp or by contacting 
census.customerservices@ons.gov.uk

Scotland
2.99 Geographical codes for Census areas in 
Scotland are available from
customer@gro-scotland.gov.uk

Northern Ireland
2.100 The Geographical codes used are 
standard census codes used by NISRA. Further 
details can be found on the NISRA website 
at www.nisra.gov.uk or can be obtained from 
census.nisra@dfpni.gov.uk

Area measurement
England and Wales
2.101 Area measurement figures (in hectares) 
in most Census products have been created  
using a set of Output Area boundaries that 
have been constrained to the Mean High 
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Water Mark in conjunction with the Ordnance 
Survey Mastermap topographic layer. The 
measurements exclude inland water. These 
measurements improve on the measurements 
produced as part of the Key Statistics for 
local authorities report and will differ from 
measurements produced from the Output Area 
boundaries using GIS techniques.

Scotland
2.102 The area of each Output Area in hectares 
forms part of the Output Area to higher areas 
index information and are derived from the 
Output Area digital boundaries. The hectarage 
of higher areas is aggregated from Output Areas, 
except for Scotland, Council Areas and health 
board areas where the figures are consistent with 
those supplied by Ordnance Survey for Council 
Areas. 

Northern Ireland
2.103 The Output Area and perimeter 
measurements provided within the Output Area 
boundary datasets have been calculated using 
GIS techniques. As such aggregations of Output 
Area area measurements to higher geography 
measurements, such as wards, may not replicate 
those official area measurements produced by 
the Ordnance Survey of Northern Ireland.

Confidentiality and security

Background
2.104 The Registrars General and National 
Statistician have an obligation not to reveal 
information collected in confidence in the 
Census about individual people and households, 
and have given public assurances that they will 
not do so.  In presenting very detailed results 
from the Census, protecting this data is of key 
importance.

2.105 The general strategy for ensuring the 
confidentiality of 2001 Census output was stated 
in the Government’s March 1999 White Paper 
The 2001 Census of Population (Cm 4253) 
available at www.statistics.gov.uk/census2001/
introlegislation.asp

 “Precautions will be taken so that published 
tabulations and abstracts of statistical data do 
not reveal any information about identifiable 
individuals or households. Special precautions 
may apply particularly to statistical output 
for small areas. Measures to ensure disclosure 
control will include some, or all, of the following 
procedures:

 restricting the number of output 
categories into which a variable may be 
classified, such as aggregated age groups;

 where the number of people or 
households in an area falls below a 
minimum threshold, the statistical output 
– except for basic headcounts – will be 
amalgamated with that for a sufficiently 
large enough neighbouring area; and/or

 modifying the data before the statistics 
are released.” 

Legislative protection
2.106 A census is taken solely for the production 
of statistics and research, and steps have been 
taken to safeguard the anonymity of individual 
persons or households. The usage of the census 
data complies fully with the Data Protection Act 
1998 and with census legislation.

2.107 The confidentiality of personal census 
information is, in particular, protected, in 
England and Wales and in Scotland by the 
provisions of the Census Act 1920 as amended 
by the Census (Confidentiality) Act 1991, and in 
Northern Ireland by the Census Act (Northern 
Ireland) 1969 as amended by the Census 
(Confidentiality) (Northern Ireland) Order 
1991. There are legal penalties for the unlawful 
disclosure of such information. 

2.108 Though names and addresses were 
required to be entered on the Census form, these 
are only used:

(a) to help the form-filler identify each person  
 on the form;

(b) to assist in the processing of the data; 

(c) to indicate whether or not the householder  
 had fulfilled his or her legal obligation to  
 provide the required information; and

(d) to enable the linking of a sample of records  
 into the Longitudinal Study.

2.109 In most cases one form covered all 
members of the household. However, individual 
forms were issued to any person aged 16 or 
over who wished to provide their personal 
information separately so that it would not 
be revealed to others in their household or 
establishment.

2.110 No information on identified individuals 
or households from the Census, or from any 
follow-up surveys or secondary analysis, is 
revealed to any persons not working on behalf of 
the Registrars General without lawful authority.
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2.111 On completion of the data processing, the 
images of the 2001 Census forms will be kept 
secure and treated as confidential for 100 years, 
and only in the year 2102 will they be made 
available for general inspection by the public. In 
Northern Ireland the images of the NI Census 
forms will be kept secure and under current 
legislation are permanently closed. The original 
Census forms themselves have been destroyed 
and the paper recycled.

Reviews of security and statistical 
confidentiality
2.112 To provide reassurance that the 
arrangements in place to protect Census data 
are rigorous and comprehensive, two separate 
security reviews conducted by independent 
experts were commissioned. One review focused 
on the arrangements to protect the physical 
security of completed Census forms and the 
data processing systems. The second review 
focused upon the statistical measures necessary 
to prevent disclosure of personal and household 
information through the published results. A 
report on the reviews and the recommendations 
made by the review teams was presented 
to Parliament prior to the Census itself 
(www.statistics.gov.uk/census2001/
introlegislation.asp#security): the 
Registrars General have acted upon all the 
recommendations made.

Disclosure control
2.113 Traditionally the confidentiality of census 
output is protected by a combination of a variety 
of disclosure control methods. Precautions 
are taken to ensure that statistical tabulations 
neither directly nor indirectly, by linkage with 
other sources of data, reveal information about 
identifiable individuals or households. 

2.114 For the 2001 Census several measures have 
been applied to the census data to prevent the 
potential disclosure of individual information. 

(i) Some individual records on the database 
have been slightly modified by the adoption of a 
record swapping technique. A sample of records 
have been ‘swapped’ with similar records within 
broad geographical areas such that the total 
numbers of persons and households within an 
area is not affected. The proportion of records 
swapped in this way and the criteria used are 
confidential.

(ii) Tables are designed in such a way that 
counts will not be concentrated in a small 
number of cells. 

(iii) Cross-tabulated variables are broad-banded, 
particularly when three or more variables are 
being cross classified.

(iv) Small counts have also been adjusted in 
tables in England, Wales and Northern Ireland. 
Information on what constitutes a small cell 
cannot be provided as this may compromise the 
confidentiality protection of the method (see 
Small cell adjustment at 2.115 below).

(v) A general principle has been applied to the 
design of all 2001 Census output such that the 
average cell size in a table should be greater than 
or equal to 1, that is to say, the population base 
being counted in a table should not be less than 
the total number of cells in that table. This will 
also apply to commissioned output. 

(vi) Different population thresholds apply to 
tabular output of different sizes (see Thresholds 
for the release of tabular statistics at 2.117 below).

Small cell adjustment (England, Wales and 
Northern Ireland)
2.115 All outputs relating to England, Wales 
and Northern Ireland have been subjected to 
‘small cell adjustment’.  That is, for those cells in 
output tables where the cell count is small, the 
count has been adjusted. Output for Scotland, 
with the exception of one small set of tables, 
has not been subjected to such adjustment as it 
was considered that record swapping and other 
methods of disclosure control were sufficient.  
However, small cell adjustment was applied to 
results for workplace populations, as record 
swapping does not afford these statistics the 
same protection given to counts of population 
by area of residence. The following principles 
underlie the small cell adjustment:

 only small counts are adjusted; 

 information on what constitutes a small 
cell count cannot be provided as this may 
compromise confidentiality protection;

 totals and subtotals in tables are 
calculated as the sum of the adjusted data 
so that all tables are internally additive; 
within tables, totals and subtotals are the 
sum of the adjusted constituent counts; 

 tables are independently adjusted; this 
means that counts of the same population 
in two different tables may not necessarily 
be the same; 

 tables for higher geographical levels are 
independently adjusted, and, therefore, 
will not necessarily be the sum of the 
lower geographical component units; 
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2.116 The magnitude of the adjustment will 
generally have little impact on the conclusions 
that can validly be drawn from the data but, 
nevertheless, caution should be taken in 
interpreting small cell counts, including zero 
values.

Thresholds for the release of tabular statistics
2.117 In general, in England, Wales and 
Northern Ireland, output will not be released 
for areas with fewer than 100 usually resident 
persons and 40 resident households. This 
threshold has been applied to all Standard 
Output, including Census Area Statistics (CAS), 
Key Statistics, Univariate tables, CAS Theme 
tables and Census Profiles, with the exceptions 
noted below. It will also be applied as a general 
rule to commissioned output.

2.118 In Scotland, output will not be released 
for areas with fewer than 50 usually resident 
households and 20 resident households. This 
threshold has been applied to all Standard 
Output, including Census Area Statistics (CAS), 
Key Statistics, Univariate tables, CAS Theme 
tables and Census Profiles. It will also be applied 
as a general rule to commissioned output.

2.119 Detailed cross-tabular output such as 
Standard tables (including the Theme tables) 
will be produced with minimum thresholds of 
1,000 people and 400 households. These tables 
are produced for wards and areas such as local 
authorities. 

2.120 In England and Wales, a small proportion 
of wards and civil parishes (electoral divisions 
and communities in Wales) have very small 
populations. Where such an area falls below the 
appropriate threshold it has been amalgamated 
with a neighbouring area or areas to form a 
composite area that exceeds the threshold. Local 
authorities were consulted in advance about 
the amalgamation of data for such areas and 
the constitutions of all such areas were defined 
in mid-January 2003. This ensured that Census 
output was able to take account of the most 
recent set of boundary changes. Where areas 
with small populations occur and fall below the 
lower thresholds, a reduced set of summary key 
counts is available providing that a minimum 
threshold of 50 persons and 20 households is 
met. Simple counts of males, females and the 
number of households will be produced for any 
area below that threshold.

2.121 In England and Wales, small areas may 
also occur due to the overlap of different 
geographies. Where this occurs and there is a 

risk of disclosure, statistics for these geographies 
have been built from a ‘best fit’ of component 
building bricks (comprising defined areas such 
as Output Areas, Civil Parishes/Communities 
and Wards).

2.122 In Scotland, Output Areas (OAs) have 
been created to be above the lower threshold. 
Each OA in Scotland has been assigned wholly to 
a ward, civil parish or other area type according 
to the assignment of postcodes within it. All 
higher geographies are built up of complete 
Output Areas.

2.123 In Northern Ireland a small number of 
wards have populations of less than 1,000 and 
the outputs for these areas have been assessed 
on a case-by-case basis. All Output Areas in 
Northern Ireland have been created to be above 
the lower threshold and all higher geographies 
are built up of complete Output Areas.

Computer security
2.124 The ONS has in place an Information 
Systems Security Policy, which underlies the 
detailed security measures that were put in place 
for the processing of census information. Similar 
systems are in place in Scotland and Northern 
Ireland. Everyone involved in the collection 
and processing of personal census information 
signs a declaration undertaking to respect 
its confidentiality and acknowledging a legal 
obligation not to divulge it. Only employees who 
require individual information for statistical 
purposes have computer access to the data. 

2.125 A section of the Security Review (see 
Review of security and statistical confidentiality 
at 2.112 above) included the physical and IT 
security of the data collection and processing 
operations. Some recommendations were made 
to ensure the protection of census information 
and these were implemented. 

Conditions of use
2.126 In addition to the disclosure control 
measures described above there are also 
conditions to the use of census data, with which 
users must comply. One of these is that no 
user of census output may attempt to obtain 
or derive, or claim to have obtained or derived, 
information about an identifiable person or 
household.




