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Foreword by the Registrar General 

The planning, execution and evaluation of the decennial

Census of Population and Housing is a large and complex

undertaking. It is the single biggest statistical exercise

conducted by government, touching every individual and

household in the country.

The Census is a once-in-a decade opportunity to get an

accurate, comprehensive and consistent picture of the

country’s population. The results are invaluable for both

national and local policy formation, planning and the effective

targeting of resources. It provides the only source of directly

comparable statistics for both small areas and small

population groups, which are consistent across Northern

Ireland and the rest of the United Kingdom. It is used as a

reference base for many statistical series such as population

estimates and projections and sample surveys.

This report reviews the entire 2001 Census operation from

the consultation and planning stages through to the production

and dissemination of outputs and evaluation of the key

systems and processes. It provides a wealth of detail about

how the Census was carried out and what we have learnt

to take forward in our plans for future Censuses. I hope

that both the experienced and occasional user of Census

data, as well as the wider public, may find it useful.

The broad strategy for the 2001 Census was to base it on

the successful methods used for the 1991 Census but to

strengthen the operation by the introduction of innovative

measures aimed at meeting the ever changing needs of

users, the social environment in which the Census was

conducted and the opportunities offered by rapidly developing

technologies. These are described in the relevant chapters

in the Report but I would like to highlight here just a few

of the key changes.

Firstly, postback was introduced as the primary means of

collecting the completed forms from households. This was

a significant change in data collection methodology. The

implementation of postback allowed a significant reduction

in the field force necessary to carry out the 2001 Census

and freed up resources to focus on the follow up of forms

not returned in the initial period after Census day. 

Secondly, the adoption of a One Number Census methodology

enabled the final Census counts to represent the whole

population fully. In this process, missing data from returned

forms and information relating to missing households were

estimated through statistical methods and involved a large-

scale independent follow-up Census Coverage Survey.

Thirdly, through the Northern Ireland Census Access

initiative, the bulk of the results from the Census have been

made available through electronic media and, via the

Northern Ireland Statistics and Research Agency (NISRA)

website, free, in effect, at the point of delivery.

Detailed planning is vital to the success of any Census, since

there is no second opportunity if things go wrong. Things

needed to be right first time and overall this was the case.

This report, however, not only documents how the operation

was successfully planned and carried out, but also notes

where difficulties were experienced. Where these occurred

they have been reported, along with the lessons learnt

which will inform planning for the next Census.

The overall coverage of the 2001 Census met international

standards for the round of 2000 Censuses, and the volume

of data accessible to the user was greater than in any

other previous Census in Northern Ireland. For this I have

to thank the general public for filling in almost 700,000

forms, the temporary field staff employed throughout the

country to take the Census and my own dedicated staff

who put so much effort into the planning and execution of

the entire operation, in collaboration with colleagues in the

Office for National Statistics and the General Register

Office for Scotland.

Dr T N Caven

2006



1 Introduction and Background

Historical Background

1.1 Everyone in the country uses public services such

as schools, health services, roads and libraries. These

services need to be planned in such a way that they keep

pace with changing patterns of life. Government needs

accurate information on the numbers of people, where

they live, their characteristics and what their needs are.

The information provided by the 2001 Census enables

billions of pounds of taxpayers’ money to be targeted,

annually, where it is needed most.

1.2 Between 1821 and 1911 there were Censuses every

ten years in the then United Kingdom including all of

Ireland. Events in Ireland led to the postponement of the

1921 Census. The first Census in Northern Ireland was

held in 1926. In order to bridge the gap between the

Census of 1926 and the planned Census of 1941 a

Census of more limited scope (e.g. omitting questions

regarding occupation and industry) was taken in 1937.

The outbreak of war led to the abandonment of plans for

the 1941 Census. Since 1951 Censuses in Northern

Ireland have been held at the same time as the rest of the

United Kingdom (UK) at ten yearly intervals, with the

exception of the additional 1966 mid term Census.

1.3 The Census of Population is the most important

single source of information about the size and condition

of the country’s most valuable resource - its population.

Because the same questions are asked, and the

information is recorded in the same way, throughout the

UK the Census allows the comparison of different groups

of people and small areas across the entire nation. It also

gives the opportunity of inter-relating various

characteristics of the population.

Reasons for a Census

1.4 The Census provides a benchmark count of the

population. Uniquely, it gives a complete picture of the

nation. It counts the numbers of people living in each city,

town and country area, distinguishing those that live in

households and those that are resident in communal

establishments. It provides information about each area

and its population, including the balance of young and old,

what jobs people do, the transport they use and the type

of housing they live in.

1.5 The information provided through the Census is used

extensively across the public, private and voluntary sectors

and has many important applications. These include:

• Population. Providing the base count of the

population and, acting as a benchmark for

demographic statistics that are used widely

within government and beyond.

• Resources. Informing the efficient allocation of

significant resources across all parts of

government spanning housing, education, health

care, social welfare and transport.

• Private Sector. Providing the private sector with

an authoritative statistical foundation for planning

and operational decisions.

• Housing. Providing an authoritative base for

population and housing projections that are

pivotal to planning and decision making in

respect of front line service provision throughout

the inter-censal period.

• Supporting Key Policy Areas. Supporting

development, targeting, delivery and evaluation

work in key policy areas such as New Targeting

Social Need (New TSN). Also equality monitoring

through the provision of information detailing the

demographic characteristics of geographical

areas and population groups. This will also

include identifying and targeting areas of need

and disadvantage, and then assessing the

effectiveness of policies to address such need.

• Employment. Helping government and

businesses to plan jobs and training policies and

to make informed investment decisions by

showing how many people work in different

occupations and industries throughout the

country.

• Transport. Contributing to the understanding of

pressures on transport systems and to the

planning of roads and public transport through

information collected on travel to and from work,

and on the availability of cars.

• Benchmarking. Benchmarking and improving

the quality of information collected from other

data sources such as administrative systems,

address registers and sample surveys.

• Diversity. Providing information on small

population subgroups, such as ethnic minority

populations, for which sample surveys cannot

provide robust statistics.

• Research. Informing and supporting research.

6
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1.6 The topics included in the Census are mutually

supporting; that is, each one provides information that makes

the others more useful. This is a particularly valuable aspect

of a Census, where information on a range of topics is

collected simultaneously for the whole population to form

a single source from which important inter-relationships

between two or more topics can be analysed. Answers

from the individual people forming households and families

can thus be combined to provide valuable information on

the number and characteristics of households and families

of different types, such as, for example, the number of

single-parent families where the parent is employed and

the children are under school age.

Legal Requirements

Statutory Authority

1.7 The statutory authority for taking a Census of Population

and Housing in Northern Ireland is the Census Act (Northern

Ireland) 1969. The Act gives the Registrar General, an

official of the Northern Ireland Statistics and Research

Agency (NISRA), powers for taking a Census in any year

that is at least five years from the year of the previous

Census. However in recent decades a pattern of ten-

yearly Censuses has emerged. Further details of Census

legislation and the Parliamentary procedures for the 2001

Census are described in paragraphs 2.34-2.39.

1.8 There is separate legislation for three Censuses within

the UK, in England and Wales, Scotland and Northern Ireland.

These Censuses are conducted by, respectively, the Office

for National Statistics (ONS), the General Register Office

for Scotland (GROS) and NISRA. The three Census

Offices worked closely throughout the 2001 Census and

procured and developed many common services.

1.9 A White Paper on the 2001 Census of Population

(Cm 4253) announcing the plans for the 2001 Census,

was presented to Parliament and published in March 1999.

The White Paper drew on the extensive consultation

process for data needs and set out the government’s

proposals for the questions to be covered, together with a

background to the need for information. The White Paper

also noted government’s intention to produce Census

outputs that reflected an estimate of the actual population

on Census Day and not just a count of those enumerated.

This is discussed further in Chapter 2.

1.10 The White Paper set out the importance for

government, local and health authorities, commercial

business and the professions in having reliable, authoritative,

accurate and comparable information on the number and

characteristics of people and households if they are to

conduct many of their activities effectively. The government,

in particular, needs this kind of information to inform policy,

to plan services and, to distribute resources effectively.

European Union

1.11 The European Union shares the need for information

from Censuses, and in 1999 the EU Statistical

Programme Committee approved Recommendations for

the collection of information from a round of Censuses in

2000/01, or for equivalent statistics to be prepared by

other methods, by Member States.

The Date of the Census

1.12 The date of the Census has to be prescribed in the

secondary legislation that each Census requires, and

needs to be determined well in advance. The date is set

so as to maximise the numbers of households present,

ensure minimal interruptions and distractions, and ensure

sufficient availability of field staff. It is also affected by the

location of people such as students, those sleeping rough

and those residents who are on holiday. A Sunday has

traditionally been chosen as the most likely time during

the week that people will be at home.

1.13 Consultation with users indicated a strong preference

for a term-time Census to ensure better coverage of students

and the collection of more information on their term-time

accommodation. Daylight hours need to be long enough

for evening enumeration. A further consideration was that

Census Day should avoid the local elections planned for

Thursday 3 May in England, and in Northern Ireland on

Wednesday 16 May. In January 1996, the Census Offices

proposed 29 April 2001, the date subsequently announced

in the White Paper, and finally approved by Parliament in

the Census Order in February 2000. The outbreak of Foot

and Mouth disease led to the postponement of the elections

until 7 June, so the overlap of Census and election campaign

activities was largely avoided.

Strategic Aims of the 2001 Census

1.14 Strategic aims for the 2001 Census were adopted

following an assessment of requirements from the 1991

Census Policy Evaluation and Re-Appraisal (PEAR) Report,

(1993)

Four broad strategic aims were set out in the White Paper:

• to ensure that the question content was

appropriate to meet the demonstrated

requirements of users;



• to deliver products and services to meet legal

obligations and users’ needs within stated quality

standards and to a pre-defined timetable;

• to ensure that all aspects of the collection

operation and dissemination of Census results

were acceptable to the public and comply with

Data Protection law; and

• to demonstrate that the Census represented

value for money.

Population Base

1.15 Traditionally, the NI Census has been conducted on

a ‘persons present’ basis, where information is collected

on individuals at the address at which they are present on

Census night. However, population statistics are now

almost universally produced on a ‘usual residence’ basis.

Thus the previous Census in 1991 asked for information

on all persons present at each address on Census night

in addition to information on people usually resident at that

address but elsewhere on Census night. This enabled

Census counts both on ‘population present’ and ‘usually

resident’ bases. While enabling flexible output, this

approach required information pertaining to a person who

was away from their usual address on Census night to be

recorded on two separate forms - one at their usual address

and the other at the address they were staying at.

1.16 For the 2001 Census it was decided to minimise

respondent burden by collecting information on each

individual once only. Since the key user requirement was

for outputs on a usually resident basis, consistent with the

base defined for the mid-year population estimates, this

was the base chosen for enumeration.

Coverage, Quality and the One Number Census (ONC)

1.17 Every effort was made to ensure everyone was counted

in 2001 and a number of initiatives were introduced to

maximise coverage. However, no Census is perfect and

some people will have been missed. Therefore, it is

accepted practice throughout most Census-taking countries

to assess the extent of any under-enumeration, usually by

means of a post-enumeration survey. Thus in 1991, the

Census publications were based on the 1,578,000 persons

enumerated in the Census. Subsequent analyses put the

resident population of Northern Ireland in 1991 at 1,607,000,

almost 30,000 higher than the Census count. While some

of this difference can be attributed to differences in timing

and definitions, it mostly reflects Census under-enumeration.

1.18 During the extensive consultation carried out prior to

the 2001 Census, users of Census data had made it clear

that they wanted one definitive set of population figures.

The One Number Census (ONC) was the response to this

issue. This was developed to integrate the estimated level

of underenumeration in the Census within the Census

counts. It adjusted the Census database for the estimated

undercount so that all statistics add to ‘One Number’ - the

national estimate of the population and provided adjusted

population estimates for all geographic units within

Northern Ireland adjusted for the estimated level of

underenumeration in the Census. In many ways it was a

natural progression from the practice whereby an

estimate of the actual population was made, but

previously published separately. However, it provided a

superior solution as it provided adjusted counts for all

geographic units. Further details of the ONC can be found

at Chapter 7.

Outsourcing

1.19 Using outsourcing as a means of reducing cost, risk

and improving quality was one of the messages from the

evaluation of the 1991 Census. Outsourcing was an

innovation introduced as a way of importing expertise,

methods and technologies, and of making use of

developments in communication not otherwise employed

within the Census.

1.20 For the 2001 Census four key areas were

outsourced for the first time, namely:

• field staff pay;

• a call centre to run helplines;

• postal service to return completed Census forms;

and

• data capture.

More information on outsourcing is available at Chapter 3.

1.21 Subsequent chapters will describe the planning,

processes and methodologies employed in order to carry

out the Census in 2001. These measures were designed

to improve both the quality of the Census and the

efficiency with which it was conducted.
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2 Preparation and Planning

Introduction

2.1 Advance planning for a Census is essential if such a

large-scale operation is to be conducted within a short time-

scale. Planning for the 2001 Census began in 1993 following

publication of the Census Policy Evaluation and Re-Appraisal

(PEAR) Report. Extensive preparations included putting the

necessary legislation in place, developing the questionnaire

to be used and setting up and testing the mechanisms by

which the Census was undertaken. The 2001 Census

programme was planned over five stages:

• a research phase - reviewing options and

proposed new topics;

• an assessment of options in a public test (in 1997);

• a prototype for 2001 in the 1999 rehearsal;

• the 2001 Census enumeration; and

• data processing and output production.

Consultation Process

2.2 A Census is a complex and costly undertaking and

one that is only undertaken when it is has been clearly

shown that there is a need to do so. Planning the Census

is inevitably a long process, requiring many phases and it

is vital that consultation takes place with a wide range of

users of Census data to determine their needs for data.

The Census White Paper

2.3 The government’s proposals for the Census of the

population in the United Kingdom, held on 29 April 2001,

were published on 4 March 1999 in a White Paper

(Cm4253). In deciding which topics to cover, Census

Office consulted on user needs with, among others, the

Northern Ireland departments and the Census Advisory

Group. Besides this, less formal consultation was

undertaken through information papers, a series of

consultation roadshows, and correspondence.

2.4 The White Paper noted that the topics to be

included in the Census are those that are most needed by

the public sector, businesses and the professions.

Further, it was essential that the Census should be

generally acceptable to the public and should not be an

unreasonable burden on them. Furthermore, the White

Paper reiterated the well-established tradition of maintaining

the highest levels of Census confidentiality. Thus, at all

stages of the Census process, Census data were treated as

confidential and used solely for the production of statistics.

2.5 The Census Offices welcomed views and

submissions on the Census from any source with or

without invitation. The Census Office for Northern Ireland

took account of all the comments received in deciding

what topics to include in the Census balancing the cases

made for specific topics by Census users against the

public acceptability of the questions, whether or not they

can be asked in a way that gives reliable information, and

alternative methods of collecting information.

The Census Advisory Group

2.6 The Census Office seeks to maintain contact with its

users through regular meetings of the Northern Ireland

Census Advisory Group (CAG). This group is made up of

interested users and specialist advisers drawn from

central and local government, health authorities and the

commercial and academic sectors as well as representatives

from specialist agencies, charities and voluntary

organisations. CAG provides advice and comments on a

wide range of Census topics, including the development

and testing of questions, changes in data definitions and

classifications as well as methodological developments

such as the One Number Census and the Census

Coverage Survey.

2.7 The Northern Ireland Census Office was also involved

in direct briefings of the Northern Ireland Assembly’s

Finance and Personnel Committee and Belfast and Derry

City Councils in the period prior to the Census.

Topic and Question Selection

Developing the Questions

2.8 In addition to the core demographic questions such

as age, sex, marital status etc used in previous Censuses,

decisions about the questions to be included in the 2001

Census were based on extensive consultation with users

and detailed evaluation of their changing requirements for

information across the UK. A series of working groups were

set up by the Office for National Statistics to provide advice

on the need for information on a number of key topics such

as housing, the labour market, migration, health and house-

hold relationships. In addition to highlighting the demand for

new questions, representatives from these groups provided

detailed advice and feedback on the comprehensive

programme of question testing and evaluation.

2.9 The conclusions reached as a result of these working

groups were used to assist in the development of the

Census questions that were common to all countries in

the United Kingdom. Additionally the NI Census Advisory

Group, NI governmental departments and those non-



departmental public bodies with whom they worked were

also consulted on the Census questions, particularly with

regard to variations to them and the addition of new

questions specific to Northern Ireland.

2.10 Proposals for the questions to be included in the

2001 Census were based on detailed consideration of

requirements identified by users. These covered details

about the use of Census data, highlighting the area level

at which information was required, the value of the data

and the reasons why it was essential. In summary, the

criteria for accepting these topics were that:

• there was a clearly demonstrated need;

• users’ requirements could not adequately be met

by information from other sources;

• their inclusion should be shown, in tests, to have

had no significantly adverse effect on the Census

as a whole, particularly the level of public

response, and

• that practicable questions could be devised to

collect data that is sufficiently accurate to meet

users’ requirements.

2.11 The cost of processing the answers to questions

was also assessed in relation to the usefulness of the

results. Finally, the overall length and layout of the Census

form was considered so that the burden on the public was

kept to an acceptable level within the overall objective of

achieving optimum value from the Census.

2.12 Having elicited user requirements, a comprehensive

programme of research and question testing was used to

assess public response to questions. A programme of

around 40 tests was conducted throughout the UK. A

variety of techniques, including focus groups, cognitive

interviewing, small-scale and large-scale tests as well as

qualitative follow-up surveys, were used to assess the

overall acceptability of individual questions and the

understanding of specific terms. These were complemented

by two comprehensive field tests - the 1997 Census Test

and the Census Rehearsal in 1999.

2.13 Amongst the topics tested in particular were new or

revised questions on income, ethnicity, religion, disability,

and provision of care, as well as academic, vocational

and professional qualifications.

Northern Ireland Specific Questions

2.14 In addition to the work being carried out by the

different Census Offices to arrive at acceptable UK wide

questions, NISRA contracted their Central Survey Unit

(CSU) to test certain Northern Ireland specific questions

using their Omnibus Survey. This typically involved a short

self-completion (Census style) questionnaire that was

issued by the Omnibus Survey interviewers, while they

were preparing for the main part of their computer

assisted interview. After the respondents had completed

the self-completion questionnaire the interviewers asked

their respondents to comment on the questions. 

2.15 The choice of religion question for Northern Ireland

was influenced by earlier Omnibus Survey results, which

showed that the format of the question finally chosen

worked well and was acceptable to the public.

2.16 The topics included in the Census are mutually

supporting; that is, each one provides information that makes

the others more useful. This is a particularly valuable

aspect of a Census, where data on a range of topics is

collected simultaneously for the whole population to form

a single source of information from which important inter-

relationships between two or more topics can be

analysed. Answers from the individual people forming

households and families can thus be combined to provide

valuable information on the number and characteristics of

households and families of different types, such as, the

number of single-parent families where the parent is

employed and the children are under school age.

2.17 Information on the following topics was collected in

the 2001 Census in Northern Ireland:

• Demographic Topics
Name

Sex

Date of Birth

Marital status

Relationships within the household

Usual address one year before the Census

Term-time address for schoolchild or student in 

full-time education

• Cultural Topics
Country of birth

Ethnic group

Religion

Irish language

10
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• Health Related Topics
General health

Provision of unpaid care

Limiting Long-term Illness

• Education Topics
Student status

Academic and vocational qualifications

• Labour Market Topics
Economic activity

(including whether working, unemployed or retired)

Whether or not ever worked (including year last worked)

Employment status

Size of workforce at place of work

Occupation (job title and description)

Supervisory status

Nature of business (Industry)

Name of employer (Industry)

Hours worked

• Transport Topics
Number of cars and vans available to household

Address of place of work

Mode of travel to work

• Household Accommodation Topics
Type of accommodation

Self-contained accommodation

Number of rooms

Amenities (availability of bath/shower and toilet)

Lowest floor level of accommodation

Rooms on more than one floor

Central heating

Tenure

Type of landlord (for rented property only)

Topics Not Included in the Census

2.18 There is always, of course, a demand for more

questions to be included in a Census than can realistically

be accommodated at one time. A number of topics were

considered for 2001 but were not included.

Income

2.19 Users of Census information had clearly indicated

that a question on income was important. Government

departments, for example, wanted it for resource allocation,

deprivation indicators and assessing inequality. Significant

effort went into developing a question that would make

sense and that could be answered simply and accurately.

However, respondents found the questions intrusive and

there was evidence from the Census Test that response

rates to the Census overall could be affected. In addition,

because of the complexity of the issue it was felt that the

resulting data would be of variable quality.

Other Topics Not Included

2.20 Other topics, which had been considered but

ultimately not asked in the Census include:

• age of dwelling;

• value of the home;

• type of tenancy agreement;

• furnished accommodation;

• access to a garden or yard;

• nationality;

• duration of residence in UK;

• disability;

• receipt of unpaid personal care;

• taught languages;

• main language used in the home;

• the means of travel to, and location of, place of

education;

• individual’s access to car or van;

• size of car;

• number of miles travelled per year;

• commuting address;

• address five years before the Census;

• term-time-address of former students one year

before Census;



• duration of residence at current address;

• private education, health insurance and pensions

schemes;

• health lifestyle;

• number of current jobs, and

• closed (tick-box) questions on occupation group

and industry.

Timetable

2.21 As the date of the Census is set by legislation and

many of the activities are time-critical, a key element in

the programme is a timetable, to ensure that opportunities

for savings and improved performance are not missed.

Parliamentary involvement also imposes a timetable on

Census preparations. The Order and Regulations that are

necessary under the Census Act must be made well before

the Census to allow, for example, for the Census forms to

be prepared and printed, and for detailed planning of

statistical reports.

Key Milestones

• 1993 PEAR report

• 1994 Hold initial discussions on EU

requirements

• 1995 Start small scale testing programme

Agree key IT milestones and dates for

defining IT strategy

• 1996 Announce 1997 Census Test

Agree question set for 1997 Census

Test

Confirm date for 1997 Census Test

• 1997 1997 Census Test

• 1998 Data Processing strategy

Prepare Output strategy

Prepare outline specifications for Data

Collection

Announce Census Rehearsal

Let contract for Data Capture

• 1999 Publish proposals for 2001 Census

(White Paper)

Census Rehearsal

Census Quality Survey (GB only)

Finalise Data Collection procedures

• 2000 Census Rehearsal (Processing)

Census Orders and Census 

Regulations

• 2001 Census Day

Census Enumeration

Census Coverage Survey

Processing and analysis

• 2002 Begin issue of results to pre-defined

timetable

Census Tests

The 1997 Census Test

2.22 In June 1997 there was a major landmark in the

development programme for the 2001 Census of Population

in Northern Ireland with the conduct of a Census Test,

involving the enumeration of some 9,000 households in a

number of pre-specified areas.

2.23 The 1997 Test was designed to examine three key

design variables:

• Form design. A conventional matrix style form,

as used in the 1991 Census, was compared with

a new pages per person style form to determine

their respective effects on completion rates and

general public reaction;

• Form content. Forms containing a question on

income were compared with forms which did not

contain an income question in order to assess

the acceptability of including such a question,

primarily through comparing response rates for

the two types of form, and

• Collection methodology. Conventional

enumerator collection of Census Test forms was

compared with a new postback method and

respective response rates assessed.

2.24 In addition, the Census Test examined the key

design variables in the context of the socio-economic

characteristics of the sampled enumeration areas, namely

the rural/urban circumstances of the areas, their level of

deprivation (deprived vs. non-deprived) and their religious

characteristics (predominantly Protestant, mixed or

predominantly Roman Catholic).

Census Test Evaluation Survey

2.25 Following on from the Northern Ireland Census Test

a Census Test Evaluation Survey (CTES) was conducted,

the aim of which was to examine the quality of the

information given in the Census Test form by repeating

the Census Test questions with a sample of respondents

through a face-to-face interview. A number of questions

12
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were also asked to determine the acceptability of the form

in terms of its overall appearance and to find out whether

there were any questions which had caused particular

difficulties or which respondents found unacceptable.

2.26 The CTES questions asked of the Census Test

responding households fell into three categories:

• questions to assess coverage of people within

the household;

• questions on attitude to the questionnaire and to

sensitive questions and about the burden

imposed on householders; and

• questions on quality of answers to, and

understanding of Census Test questions.

2.27 Census Test non-responding households were

followed-up to ascertain reasons for non-response, and

particularly whether this was associated with one (or

more) of the key design variables of the Test. In the case

of no contact, basic observation data on whether or not

the house looked occupied, house type and Enumeration

Area were collected.

2.28 The results of the Census Test and follow-up CTES

were reported in a NISRA Occasional Paper No. 13 ‘1997

Census Test and Census Test Evaluation Report’

available at

www.nisra.gov.uk/publications/view.asp?id=JNLNMMG8.

2.29 Although participation in the Census Test is

voluntary, it has been found that the Census Test provides

valuable information on the response of the public to the

inclusion of questions on certain topics, the wording of the

questions and the general structure of the Census form.

The results obtained from the 1997 Census Test and

CTES were used to inform the conduct of the Census

Rehearsal in 1999.

The 1999 Census Rehearsal

2.30 A Census Rehearsal took place on 25 April 1999,

with the aims as set out in the government’s White Paper

‘The 2001 Census of Population’ (published in March

1999), being:

‘making sure that both the procedures for delivery and
collection of the Census forms, and the systems for
processing the data and producing outputs, will be
effective. It will also be used as the final opportunity,
before laying of draft Census Orders, to assess the
reaction of the public to the proposed Census questions.’

2.31 The test covered some 5,000 households in one

contiguous area chosen to include a cross-section of the

population and types of housing found in the country as a

whole, but expected to present areas with difficult-to-

enumerate characteristics such as, areas with high levels

of multi-occupancy, student accommodation, hotels and

holiday accommodation. A sample of 19 Enumeration

Districts located in the Coleraine and Limavady areas

were used.

2.32 A near-final version of the Census form was used in

the rehearsal. Additionally, a question on income was

included to assist the government in making a final

decision on whether or not to propose to include the

question in the Census itself. Following this, the proposed

income question was dropped from the 2001 Census.

2.33 An extensive testing process of the form scanning

and data recognition software was conducted as part of

the rehearsal. This involved the creation of an exhaustive

set of test forms that were processed using the systems

that were to be used for the 2001 Census. The data

produced was compared with pre-prepared output and the

results used to fine-tune the processing system. The process

was repeated until full system functionality was obtained.

Legislative Procedures

2.34 There were a number of key milestones that

established the legislative framework for the 2001 Census.

The White Paper

2.35 The White Paper on the 2001 Census Of Population

(Cm4253) was presented to Parliament jointly by the

Economic Secretary to the Treasury and the Secretaries

of State for Scotland and Northern Ireland. The paper

drew on the consultation process for data needs and set

out the government’s proposals for the questions to be

covered, together with a background to the need for

information. It also covered confidentiality issues, the

arrangements for conducting the Census in the field, the

processing of the data and dissemination of the results,

and the legislation to give effect to these arrangements.

2.36 The White Paper was published in March 1999, two

years before the Census, in order that there should be

time for public discussion of proposals.



Census Order and Regulations

2.37 Parliamentary approval for the Census Order is

required to establish:

• the date on which the Census is to be taken;

• the persons by whom, and with respect to whom,

the returns for the purpose of the Census are to

be made; and

• the particulars to be stated in the returns; the

matters in respect of which particulars may be

required are set out in the Schedule to the Act.

2.38 With the establishment of the Northern Ireland

Assembly, as part of the Belfast (Good Friday) Agreement

1998, power was devolved to the NI Assembly and its

Executive Committee of Ministers on 2 December 1999.

As a result the powers for making a Census Order were

transferred jointly to the First Minister and Deputy First

Minister of the NI Assembly Executive and plans were

progressed whereby a draft Census Order (Northern

Ireland) 2000 was to be laid before the Northern Ireland

Assembly. This process would have involved submission

of the draft Census Order to the appropriate Departmental

Assembly Committee for consideration. However, on 11

February 2000 the Secretary of State for Northern Ireland

suspended the Northern Ireland Assembly and powers for

making a Census Order reverted to the Secretary of State

for Northern Ireland. Thereafter, the Order was prepared

and progressed in keeping with the negative resolution

procedure through the Westminster Parliament. On

restoration of devolved powers to the Assembly, the DFP

Departmental Committee were kept informed of progress

on the various stages of the Census.

2.39 The Census Order (Northern Ireland) 2000 (SR

2000 No.168) was made by the Secretary of State for

Northern Ireland on 15 May 2000 and came into operation

on 23 June 2000, which provided sufficient time for the

subsequent regulations to be made, enabling the

appointments of field staff to be made on time. The

Census Regulations (Northern Ireland) 2000 (SR 2000

No. 198) containing reduced facsimile copies of the

Census forms, were signed on 25 May 2000 by a Senior

Officer of the Department of Finance and Personnel on

behalf of that department. The regulations came into force

on 26 June 2000.

Date of the Census

2.40 There was only a limited choice for the most suitable

date for the 2001 Census and a date of 29 April 2001 was

announced in 1996. This date was close to the 2001 local

elections in England that were planned to take place on 3

May 2001 and the local district elections in Northern Ireland

which were planned to take place on 15 May 2001. The

outbreak of Foot and Mouth disease led to the postponement

of these elections until 7 June 2001, so the overlap of

Census and election campaign activities was largely avoided.

Security and Confidentiality

2.41 The security and confidentiality of personal Census

information is protected by means of several measures

and procedures. There are statutory provisions that

protect against the disclosure of confidential information

collected in the Census. In addition, security and

disclosure control measures are adopted to protect the

physical security of the forms and the data during

processing and the integrity of the resulting statistical

information made available in output.

2.42 The government’s White Paper on the 2001 Census

announced that the UK Census Offices would undertake a

review, or reviews, of the confidentiality and security

arrangements for the 2001 Census, similar to those

undertaken prior to the 1981 and 1991 Censuses, and would

publish the outcome of such reviews before the Census.

2.43 The Registrars General for England and Wales,

Scotland and Northern Ireland jointly commissioned

reviews from independent experts to assess the

arrangements to safeguard:

• the physical and IT security of the data collection

and processing operations (the Security Review);

and

• the statistical confidentiality of the published

output (the Statistical Confidentiality Review).

2.44 The Census Office accepted all the recommendations

made and took all necessary action to implement

protection against the risks identified in the data collection

review and have incorporated all the recommendations on

statistical confidentiality into the proposed output plans.

Summaries of these reports are available at

www.nisra.gov.uk/Census/pdf/Securityandconfidentialityre

views.pdf.

2.45 Although the original Census forms have been

destroyed, images of the questionnaires have been

retained and held in safe custody by the Public Record

Office, Northern Ireland. Precautions will also be taken so

that published tabulations and abstracts of statistical data

do not reveal any information about identifiable individuals

or households. Special precautions apply particularly to

statistical output for small areas.
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Publicity

2.46 The Census White Paper recognised that the Census

would rely heavily on public co-operation and a publicity

campaign was required to convey to the public the

importance of the Census. Preliminary research indicated

limited awareness among some members of the public

about the nature and purpose of the Census and a clear

need to promote the importance of participation. The aims

of the Northern Ireland Census Publicity Campaign were:

• to ensure there was a critical level of awareness

of the Census throughout the population, and

• to influence positively any potentially difficult to

enumerate groups.

2.47 Experience from the 1991 Census and the Census

Rehearsal in 1999 emphasised the importance of a core

message and creative concept in raising awareness of the

Census to influence participation. The need to introduce a

local dimension to advertising and promotion was also

identified and highlighted the need to take into account

characteristics specific to Northern Ireland.

2.48 A Census Publicity Board was set up to co-ordinate

the activities of the three Census Offices. It was agreed

that the core concepts of the publicity campaign for

England and Wales would apply throughout the UK with

regional campaigns being developed and implemented by

the Census Offices. The NI publicity campaign included

an associated Public Relations campaign. The main creative

idea of the England and Wales publicity campaign was a

‘Count me in’ slogan, considered to be effective as it

presented the Census in terms of an event that everyone

would want to participate in.

2.49 While Northern Ireland would benefit from general

UK coverage of the Census, the specifics of the Northern

Ireland market led to the production of local advertisements

and materials. The Northern Ireland specific logo

incorporating a raised arm in the ‘Count me in’ slogan

integrated well with the campaign message.

2.50 A publicity campaign to improve the overall

understanding and awareness of the Census was

developed across a wide range of outlets including

television, radio, print, posters and the ‘through the door’

materials delivered by enumerators. In addition, account

was taken of the need to target groups who were most

liable to be missed such as students and babies. The

potential lack of awareness of the purpose of the Census

also influenced the decision in NI to introduce an

‘Advance Round’ leaflet, which (uniquely in the UK) was

posted to every household just before the enumerator

deliveries of Census forms commenced.

Media Plan

2.51 The media plan was developed to reflect the

different fieldwork stages and the public’s involvement

with the Census to ensure the correct messages were

received at the appropriate time and encourage compliance

throughout. A detailed Publicity and Public Relations

calendar incorporating both paid and free media activity

ensured that a mix of media with television at the core

would achieve maximum impact. TV production emphasised

the link between the Census and the provision of services.

Posters, radio, the press and media briefings formed the

basis of the media plan.

Public Relations

2.52 Public relations (PR) was designed to support and

develop the key messages in the core advertising campaign

via editorial and other coverage on TV, radio and print. It

was seen as another less formal means of engaging the

attention of the public and of focusing on specific aspects

of the enumeration less suited to traditional advertising.

This included the School Census, and the Census Babies

initiative for babies born on Census Day. Pre-Census

briefings provided throughout NI by Census Office proved

very useful in conveying the Census message directly to

the press. Throughout the Census there was a dedicated

line in Census Office to receive calls from the media and

these were dealt with promptly.

2.53 With the first ‘Foot and Mouth’ outbreak in NI on 18

February 2001, revised procedures for the delivery and

return of Census forms were introduced for the farming

community and those in affected areas. The Census

fieldwork arrangements in respect of households in

surveillance or exclusion zones and for farms in general

had to be well publicised. This resulted in greater press

activity than originally envisaged. There was an impact on

the public relations aspect of the campaign with a high

level of interest from journalists on the effect the outbreak

might have on the conduct of the Census.

2.54 Despite the publicity the level of pre-Census day

post back indicated some of the public might have

thought forms needed to be returned by 29 April 2001.

Additional emphasis should have been given during the

advertising campaign indicating that the Census form was

to be returned as soon as possible after 29 April 2001.

Similarly, house-holders should have been informed that

planned deliveries of Census forms continued up to

Friday 27 April 2001.

2.55 Overall, the scale and promptness of the post back

response suggested that the level of awareness created



was high. The public did appear to respond positively to

the ‘Count me in’ call and it is estimated that 92 percent of

all forms received were returned via the postback route.

Community Liaison

2.56 Several initiatives were undertaken by the Census

Office in order to provide as much assistance as possible

to members of the public and minority groups (such as

those whose first language is not English) who required

help in completing their Census form.

Helplines and Information

2.57 A telephone helpline was set up to answer queries

and provide advice about form completion. This included

a text phone for the deaf and a special e-mail address for

those preferring to use electronic media. Both were

manned between 8am and 8pm, seven days a week from

the middle of April 2001 to the end of June 2001.

The Community Liaison Programme

2.58 As part of the Census Community Liaison Programme,

Census Office contacted a number of community and

voluntary sector groups to inform them about the Census.

The objectives were to:

• encourage local communities to participate, and

• ensure that assistance is available to those who

may have difficulty in completing their Census form.

2.59 The focus of the contacts made were the special

needs groups, ethnic communities and community groups.

A number of initiatives to assist these groups included the

availability of a telephone helpline, a text phone for the

deaf, braille and large print information leaflets and audio

tapes for the visually impaired, videos incorporating sign

language, translation leaflets in 8 languages and the

provision of interpreters for non-English speakers, if needed.

2.60 Census Office also worked closely with

representatives of the Irish Traveller community and the

homeless.

Help from enumerators

2.61 In addition to these initiatives, Census field staff

worked in partnership with representatives of the voluntary

sector to provide assistance to special needs groups

where this was necessary. To further assist those whose

first language was not English, field staff were provided

with a language identity card that comprised a simple

paragraph in 8 languages so the householder could point

to the language they recognised and thus be sent the

translation leaflets.

Conclusions

2.62 Planning for the 2001 Census began in 1993 - this

early date was required given the scale of the project being

undertaken. Extensive preparations were required including

putting the necessary legislation in place, developing the

questionnaire to be used and setting up and testing the

mechanisms by which the Census was undertaken. Key

to this process was consultation with Census users and

the general public to ensure that the Census struck an

appropriate balance between the needs of government,

business and academia with the requirement that the

public was not over burdened by the process and that the

confidentiality of responses was guaranteed.
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3 Managing the Census

Background

3.1 To manage such a complex, high-risk programme as

the Census requires a sound infrastructure. The 2001

Census programme management arrangements

comprised three key areas:

• planning and organisation;

• project management structure; and

• programme control.

3.2 Following a UK wide review, Census Policy

Evaluation and Re-appraisal (PEAR), the government

announced in October 1992 that planning would proceed

on the assumption that the next Census would be held in

2001. This confirmed there would be a continuing need in

both the public and private sectors for the type of

information provided by a Census and that there were no

alternative sources.

3.3 The 2001 Census Programme was subsequently

launched in 1993-94. This was at a relatively earlier stage

than for the previous Census, in recognition of the

National Audit Office’s 1991 Census Review finding that

development and planning had started too late. This

shortfall resulted in extreme pressure to complete

preparation in a timescale that might have led to errors

and waste. At an early stage strategic aims for the

Programme were identified and adopted to provide

direction and goals, following an early assessment of

requirements from the PEAR and a major survey of 1991

Census users, conducted in 1994.

3.4 As for the previous Census the 2001 Census

Programme was planned and conducted around five phases:

• a research phase reviewing options and

proposed new topics;

• an assessment of options in a public test in 1997;

• a prototype for 2001 in the 1999 Rehearsal;

• the 2001 Census enumeration; and

• data processing and output production.

3.5 The Northern Ireland Statistics and Research

Agency (NISRA) worked in close liaison with the other two

UK Census Offices - the Office for National Statistics

(ONS) and the General Register Office for Scotland

(GROS) - in order to maximise the potential to add value

through co-ordination, while meeting each country’s

particular requirements.

3.6 The management arrangements and procedures

were based upon the government’s PRINCE (PRojects IN

Controlled Environments) methodology and were tailored

for each of the different phases of the programme to best

support the achievement of their various objectives.

Census Planning

3.7 A four-tier governance structure was put in place to

support the control and co-ordination of policy and

operations across the three UK Census Offices. The

United Kingdom Census Committee (UKCC) co-ordinated

policy, and the Census Programme Board (CPB)

controlled the Programme. Below the CPB were a number

of Project Boards overseeing the final layer of projects

making up the programme. The number and scope of

responsibilities of Project Boards varied according to the

demands of the different phases of work.

3.8 At specific times throughout the planning process

other project boards supplemented the Policy and

Operations Boards, as they were more relevant at that

time. For example, the 1997 Test Board was set up in

1996 but ceased in 1998, the Publicity and One Number

Census Boards were set up before the 1999 Rehearsal,

and the Contracts Management Board was set up after

the letting of the Processing contract in 1999.



3.9 The diagram below shows the profile of the management structure in place at the height of planning two years before

the Census. As all these Boards made decisions for the three Census Offices it was necessary for NISRA to be

represented on each board.

Fig 3.1 The 2001 Census Programme Management Structure
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3.10 In principle, all work contributing to the programme, methodological research, systems development, operational

running and quality control, was to be managed within a formal 2001 Census project. The division of work into projects,

starting formally in 1996, changed in response to the demands of the different phases of the programme. The number of

projects varied from nine (for the planning and conduct of the 1997 Test) to 15 to support the Rehearsal and the 2001

Census operation itself, over the period 1999-2003 (and beyond) as shown below.

Years

Projects 96 97 98 99 00 01 02 03 Beyond 03

Data Needs

Legislation

IS Strategy

Geography

Data Collection 

Data Capture 

and Cleaning

Data Quality 

and Imputation

Data Quality

Edit and Imputation

Under-enumeration

and

Disclosure Control

Under-enumeration

Disclosure Control

Output Production

Output Policy/

Dissemination

Census Coverage 

Survey

One Number Census

Processing

Downstream

Processing

Publicity

Census Access



3.11 The closure of both the Census Operations Board

and the Census Policy Board in 2001 meant that some

projects, such as Downstream Processing (see Chapter

6), managed without boards altogether. Any business was

conducted through line management and ad-hoc meetings.

While such ‘self-management’ worked sufficiently well for

many blocks of work, some issues (such as Disclosure

Control) lacked a forum for the resolution of problems.

3.12 Some activities were developed jointly with ONS

and GROS even when differences of approach had to be

accommodated. For others it was agreed that the Census

Offices should develop their own operations separately,

liasing wherever necessary. The degree of integration of

Census processing, however, was greater than in any

previous Census.

Project Definition (UK)

3.13 A Project Manager was appointed to each project.

They were made responsible for the formal definition of

the work using a standard Project Definition Document

(PDD), its breakdown into smaller ‘work packages’,

obtaining resources to undertake the work, and the

delivery of end products. The aim was for each PDD to be

set at a level high enough to remain relatively static over

the life of the project, whilst providing sufficient detail for

meaningful monitoring and control.

3.14 The scope of the work managed within any project

could include both in-house functions and outsourced

activities. These outsourced activities required a contract

management function. To make sure requirements from

all three Census Offices were met representatives from

each office were assigned to this task. Within ONS this

was the role of the individual Project Managers. GROS

designated a Scottish co-ordinator to deal with these

issues. As NISRA’s workforce is markedly smaller than

that of the other offices any recognised contact could do

this on behalf of the organisation, with the Census

manager’s consent.

Decision Management (UK)

3.15 A review of the management of the 1991 Census

had concluded that decisions were often inappropriately

delegated upwards or taken at too low a level. Thus,

management arrangements for 2001 included a new

procedure to allow key decisions to be effectively managed.

This involved key decision points being recognised, initially

by Project Managers during planning stages, and for each

key decision to be allocated to a level of the management

structure at which it should be taken.

3.16 Criteria to identify the level at which a decision

should be taken was supplemented following an Internal

Audit report. This report was made in May 1999, and found

that greater clarity and appreciation amongst all staff

working in the programme was necessary to ensure its

objectives would be met. This also led to the production of

guidance documents to the decision making process itself.

3.17 The level at which decisions are made is highly reliant

on the type of decision being made. Decisions affecting

matters to be prescribed in legislation, which required

public statements about high level Census aims, or which

deviated from the UNECE principles and recommendations

for the 2000 round of Censuses, were taken by the United

Kingdom Census Committee. Additionally, the timing of

key decisions was used as a basis for ensuring that

Management Board meetings were appropriately scheduled.

Decision Management (NI)

3.18 In Northern Ireland the Registrar General convened

monthly meetings, decisions were discussed and

recorded in this forum.

Timetabling and Planning

3.19 In a time-critical programme such as the Census,

timetabling and monitoring are crucial. Although Project

Managers could plan down to the degree of detail that

met their own management requirements, a minimum

level was required so that the programme would have a

consistency of detail across the different activities.

3.20 Project software (MS Project) was used for planning

and the recording of progress at the project level, and to

create programme views. Each Project Manager was

responsible for the production and maintenance of a plan.

3.21 Reporting arrangements were put in place to ensure

that:

• an ongoing audit of progress against plans took

place; and

• any deviations from the plan were identified in

sufficient time to enable an assessment of impact

and the necessary re-planning to take place.

Programme Procedures

3.22 The approach to the control of the programme

business was set in relation to the overall strategic aims

and its supporting detailed framework of objectives and

timetabled deliverables. The procedures, identified 

below, were defined and rolled-out in advance of the 

1999 Rehearsal. Procedures were essentially paper-
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based at the outset but electronic facilities were used to

an increasing degree as they became available.

Change Management

3.23 Change Management Procedures were put in place.

These were to ensure the impact of the inevitable changes

to an approved key decision or end product (including

specifications, systems, contract terms and outputs) were

thoroughly assessed, decisions taken at an appropriate

level and, if adopted, made in a planned and systematic

manner. The management of change covered work undertaken

both within NISRA and by service providers and the procedures

involved stages to uphold contractual requirements.

3.24 A standard set of forms were used to support these

proposals. These detailed proposed changes, the

assessment of their impact by Project Managers and

Service Providers, the decision process and the actioning

of any approved. A Change Register was maintained

centrally to provide a summary record of Requests for

Change (RFCs) and their outcomes.

Financial Management

3.25 Funding provision for the 2001 Census programme

in Northern Ireland, costing in total some £9.3 million, was

obtained through the government’s Public Expenditure

Survey (PES)/Comprehensive Spending Review (CSR).

Such reviews are carried out biennially, planning for three

years ahead each time. However, for a Census, planning

must begin six years or more in advance of Census day

itself, and thus funding is provided only in stages. Final

plans for the 2001 Census were endorsed and full funding

awarded as a result of a business case presented in the

CSR for 1998.

Risk Management

3.26 Risk management procedures provided a 

framework for:

• identifying the sources of risk at the outset of a

project;

• estimating the likelihood of risks occurring in the

terms of high, medium or low;

• categorising the potential consequences of risk,

again in terms of high, medium or low;

• deciding upon any appropriate counter-measures;

• planning projects to reduce risk;

• recognising new or heightened risks during the

live course of a project; and

• formally documenting the information required to

support the management of risk.

3.27 A Risk Register was held for each Project and these

were accessible to all Census staff. A regular review

process, which required Project Managers to return a

statement confirming their management of risk and

identifying any new or changed risks, ensured regular

consideration of risk, or proposals for risk closure.

Outsourcing and Contract Management

3.28 Northern Ireland benefited from the economies of

scale through working with ONS and GROS colleagues

on delivering service through externally contracted

providers. NISRA was also required to build and manage

partnerships with service providers at the local level to

ensure the ability to respond to the dynamics of the

Census operation and in general this worked well. NISRA

also had to deal with the same contract management

issues that applied to the larger organisations. While this

is much less than if the service was developed in house,

it nevertheless made considerable demands. In general,

relationships with service providers on Data Collection

Development were constructive. NISRA concurred with

the ONS view that the procurement approach used for

this project - i.e. contracting services rather than systems

- was appropriate and welcomed by service providers.

Statistical Management

3.29 It was important to maintain harmonisation between

the three Census Offices when producing output. A

standard set of outputs was agreed so that results could

be compared across the UK. For further information on

outputs see Chapter 8.

Procurement

3.30 A project team was established by ONS with

representatives from GROS, NISRA, members of the ONS

Processing Team, and external procurement consultants.

The Project Team reported to the Procurement Project

Steering Committee chaired by a Group Director from

ONS. That Committee, attended by both the Director of

ONS and the Principal Finance Officer, with input from an

external independent arbiter, met at every key stage,

providing guidance, scrutiny and approvals as required.

Steering Committee meetings were also attended by the

Registrars General for Scotland and Northern Ireland, who

had complementary steering arrangements for local aspects.



3.31 The planned procurement programme was large,

complex and varied, involving significant new methods and

technologies. The perceived need for detailed knowledge

of technical issues in assessing bids led to two decisions.

The first was to engage consultants to provide advice for

specific areas. Vogue was to advise on procurement and

contract management while Bird and Bird provided legal

advice. The second decision was to establish a

procurement unit within the ONS Census Division.

Payroll

3.32 For the 2001 Census it was decided that the provision

of payroll services should be contracted out. This decision

stemmed from the review of the 1991 Census experience

and the successful trial in the 1997 Test. Although there

were some 23 expressions of interest to the Official Journal

of the European Communities (OJEC) advertisement for

provision of the Payroll Services, only ten Service providers

responded to the contract notice questionnaire. Seven of

these subsequently withdrew at the Statement of

Requirements stage. The contract was awarded to

Chessington but too late to develop systems in time for

the Rehearsal in summer 1999.

3.33 The 2001 Census recruited and retained a force of

some 2,980 temporary field staff in Northern Ireland

(Chapter 5). This was done in a tight labour market and in

some areas of Northern Ireland recruitment was difficult.

Promotions and adjustments had to continue right until

Census day. In its review of the preparations for the UK

payroll system, KPMG noted weaknesses in the payroll

plans, including checks for exceptional expense claims

and training for managers. They felt it was not possible to

be assured that the systems would work. Problems were

evident when the system went live, and these were still

unresolved when volumes rose.

Data Processing

3.34 A major difference in processing the 2001 Census,

compared with previous Censuses, was the contracting-

out of the main capture and coding services. The project’s

success was therefore heavily reliant on the timely delivery

of quality services from the contractor, Lockheed Martin.

Procedures were established to manage both the contract and

the project to achieve a successful outcome, within budget.

3.35 Initially, the Census Office’s role was to provide the

contractor with the essential information needed for them

to develop a service to meet the requirements. This then

developed into one of overseeing the contractor’s 

management of the live operation. Lockheed Martin sub-

contracted the printing of the scannable forms to Polestar

and operational elements of the contract, including

warehousing activities, to ICL (now Fujitsu).

3.36 The negotiated services route or ‘open options’

procurement adopted had the advantage of inviting

potential service providers to present additional and

innovative options that would be negotiable and relevant

to the delivery of Census requirements. The premise on

which the processing contract was let was to transfer the

risk inherent in processing the Census to a service

provider, at a fixed price plus a negotiated cost for

changes. The actual scope of the contract covered:

• printing scannable forms;

• the capture, coding and delivery of clean data;

• warehousing activities;

• the production of microfilm from the Census

forms for long-term archiving;

• interfaces with the Census Office on matters

such as quality and the resolution of queries

generated during processing, and

• the destruction of the Census forms.

3.37 Potentially, the contract could also have covered:

• the systems and services implemented by the

Census Offices that interfaced directly with those

from Lockheed Martin. For example, the query

resolution system, built to transfer difficult queries

to the Authority for resolution and return; and

• the systems and services implemented by the

Census Offices that did not interface directly with

those from Lockheed Martin. For example, the

Edit and Imputation processes that took place

‘downstream’.

However, these aspects were not finally included after

undertaking a cost benefit analysis.

3.38 A timetable was put in place to provide clear reference

points, for both Lockheed Martin and the Census Offices,

to assist with contract management and to monitor

interfaces with other Census activities.

3.39 Following the award of the contract, two committees

were formed. The Contract Steering Committee (CSC)

included representatives from the contractor’s team and

was responsible for providing strategic direction to the

project. The Contracts Management Board (CMB) was

internal to the Census Office and to its advisors, and was
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responsible for the management and monitoring of all

contracts. Regular, less formal meetings complemented

those of the CSC and the CMB.

3.40 A testing plan was set up as part of the contract,

where the contractor and the Census Office undertook

distinct and specific activities. As the project progressed,

there were clear benefits identified in combining these teams

but leaving the overall obligation with the contractor to

ensure that all systems and services functioned correctly.

3.41 A fuller description of the scope and performance of

the processing contract is set out in Chapter 6.

Helpline

3.42 Under a contract with Cable and Wireless,

Broadsystems Ltd. were appointed to provide call centre

services and were responsible for handling the majority of

public enquiries from their Manchester Centre. A smaller

unit was set up within Census Office Northern Ireland to

deal with more complex enquiries. Over the period that

the Call Centre was operational (April to August 2001)

Broadsystems and staff from the UK Census Offices

handled in excess of 2.6 million enquiries, exceeding

expectation by around 2 million. For more information

about calls received in Northern Ireland see Chapter 5.

Postback

3.43 Royal Mail was engaged to provide services to

facilitate the postback of completed Census forms. For

more information see Chapter 5.

Allocation of Costs

3.44 The business plan identified a need for the following

funding during the period of the Census in Northern Ireland.

£millions

99/00 00/01 01/02 Total

Business Plan 0.649 3.120 4.014 7.783

Processing 0.065 0.501 1.062 1.628

10% contingency 0.007 0.050 0.106 0.163

Total 0.721 3.671 5.182 9.574

The actual spend from April 1999 to March 2003 and the

main areas of allocation are detailed below.

Main Areas £millions %

Data Collection Development 3.600 38.9

Data Collection Support 0.329 3.6

Downstream Processing 0.235 2.5

Geography 0.080 0.9

Output and Census Access 0.072 0.8

Processing 2.199 23.8

Programme Management 2.287 24.7

Publicity 0.454 4.9

Total 9.256 100

3.45 Data collection development (£3.6m), the largest

component identified here, covered the main field operation

(see Chapter 5) and includes the recruitment, training and

pay of the field staff. Extra costs were incurred to comply

with the imposed foot and mouth outbreak restrictions,

and the impact of postal delays during the follow-up stage

of field operations. However, savings resulting from a

higher than anticipated postback rate offset some of this

additional cost.

3.46 The programme management, identified here as the

second largest component, accounted for £2.287m. The

processing, which covered the main scanning, capture

and coding processes, that were outsourced cost £2.199m.

The downstream processing activities, covering the

validation, edit and imputation of the data, contributed

£235,000 to the total costs, and the output and NI Census

Access (see Chapter 8), a further £72,000.

Costs of Outsourced Activities

3.47 The table below shows the allocation of costs for

those services carried out by outsourced contractors. The

total cost of these amounted to £2.469m, the largest

proportion covering the printing and processing of the

Census forms.

Outsourced Activities Cost (£k) %

Printing and supplies 182.9 7.4

Distribution and collection 106.7 4.3

Public enquiries and telephone helpline 73.4 3.0

Payroll 67.6 2.7

Printing scannable public forms 2038.4 82.6

Total 2469.0 100.0



Conclusions

3.48 Overall the infrastructure put in place for the

management of the 2001 Census worked well, encompassing

the two goals of economies of scale and harmonisation

through the joint working undertaken by the three UK

Census Offices.

Financial Management

3.49 Northern Ireland benefited from the economies of

scale involved by being part of a UK Census operation.

Compared to the estimated cost of establishing a

separate processing operation in Northern Ireland, it is

estimated that NISRA saved between £2.5 million and £3

million from UK processing.

Planning

3.50 The continuance of the Census Operations Board

throughout the planning cycle could have generally

enhanced the coordination of activities during the 2001

Census operation phase by providing a forum to take

decisions, including the resolution of issues.

Programme Procedures

3.51 Programme procedures were instituted to support

the overall strategic aims of the Census through the

provision of detailed objectives and a timetable for

deliverables. The DFP Internal Audit report on the 2001

Census planning concluded that the controls in place

were both adequate and effective.

Data Processing

3.52 The contracting-out of the main capture and coding

services was a major difference in processing the 2001

Census in comparison to previous Censuses. The

success of the project relied heavily on the delivery of

services from the contractor - Lockheed Martin.

Procedures were established to manage the contract and

the project to ensure a successful (within budget) result.

4. Geography

Background

4.1 Conducting a Census is a huge and complex task

and a key part of the programme of planning and

executing the Census is providing the geography that

underpins the whole operation. Experience from the 1991

Census together with extensive research and testing

during the preceding decade had shown that a more

integrated and automated approach to providing the

geography was required for 2001. 

4.2 The overall objective of the NI 2001 Census

Geography project was to implement and maintain an

integrated, accurate and timely geographical service to all

aspects of the Census, with regard to the Census

geography information, data, advice and support. This

included the implementation and operation of the Northern

Ireland Census Area Planning System (NICAPS), and the

provision of geography data and support services to the

other Census projects. 

4.3 Although responsible only for NI Geography, the

project took cognisance of geography developments in

GB by liasing closely with the geography projects in the

Office for National Statistics (which had responsibility for

geography functions in England and Wales) and the

General Register Office for Scotland (which had

responsibility for geography functions in Scotland). A UK

Census Geography Co-ordination Group was established

to integrate each country’s Census geography data into

the UK Geography Database. This group proved to be a

successful vehicle for the resolution of any detailed

technical issues, quality assurance of specifications, the

establishment of UK geography milestones and the

integration of country specific geography requirements. 

4.4 Census Geography was divided into three main, but

closely linked phases. This section covers these phases,

describes how the work was carried out and summarises

the lessons learnt. The three phases can be summarised

as follows:

• the creation of enumeration areas, known as

Enumeration Districts (EDs) which facilitated the

efficient and accurate distribution and collection

of Census forms by enumerators, whilst

attempting to equalise the workloads;

• ensuring a central geography database and

systems were in place to assist in the processing

of Census forms by resolving queries and

ensuring that all records had an accurate and
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valid postcode and grid reference assigned to

them; and 

• the creation of a separate geography for output,

based on grouping postcodes together and using

them as the building blocks for the release of

Census statistics.

Methodology

4.5 The main change for the 2001 Census was the

introduction of major automation in the design of EDs and

subsequently in the creation of the Census Output Areas

(COAs). Advances in affordable computer power,

Geography Information Systems (GIS) software and

digital data, from the national mapping agency Ordnance

Survey for Northern Ireland (OSNI), made this possible. 

4.6 The use of GIS at the front end allowed the EDs to

be separate from the areas used for the release of Census

output. This was a crucial and innovative advance. EDs

and Census Output Areas serve two very different purposes

and previously the same building block had to be used for

both purposes, which give a sub-optimal solution for either

enumeration or output.

Enumeration Area Planning

4.7 The methods used to plan EDs for the 1991 Census

were mainly manual and very labour intensive and provided

less than optimal maps showing the areas for which

enumerators were responsible. The decision was taken during

the mid-1990s to replace the methodology with a more

automated system which utilised developments in technology.

4.8 Census Office consulted with Ordnance Survey

Northern Ireland (OSNI), who were pioneering the

development of GIS platforms and electronic address

registers in NI, and after an extensive programme of trials

and tests the result was the development of the Northern

Ireland Census Area Planning System (NICAPS), which

was used successfully to plan the EDs for the Census

Test held in 1997. The performance of the NICAPS was

evaluated after the test. This confirmed that NICAPS had

performed well and it was subsequently used to plan EDs

for the Rehearsal in 1999 and soon afterwards for the

2001 Census. NICAPS effectively automated a significant

number of tasks and allowed the operation to be

completed in considerably faster than was the case for

the 1991 Census and with one fifth of the staff.

4.9 NICAPS was developed jointly with OSNI although

the software was supplied after a tendering process by

Geosolutions Ireland Ltd, who, amongst other things, were

authorised vendors of ESRI GIS software. In summary

NICAPS used digital representations of the NI Local

Government Districts (LGDs) and the 1993 NI ward

boundaries as the starting point, with various other OSNI

products - COMPAS (gazetteer of addresses, each address

having a grid reference, postcode and other attributes),

1:50,000 and 1:10,000 raster data (maps held as graphic

images within a computer) and 1:2,500 and 1:1,250 vector

data (maps held as digital data within a computer) - to

enable EDs for the 2001 Census to be created. The system

ran on a Windows NT server and Windows NT computers

running suitable customised ArcView GIS software. However,

the creation of the system was not without its problems.

For example, during development of the final platform for

2001 it emerged that OSNI did not possess the large-

scale (1:1,250) vector LGD and ward boundary datasets

needed to complement the accurate grid referenced

address data in the Compas address database. The only

boundary datasets available were at a smaller scale

(1:50,000). After tests, Census Office concluded that

OSNI’s small scale LGD and ward boundary data were

too general to use in the system and proceeded to

generate a more suitable large scale boundary dataset in-

house from vector attribute information inherent in OSNI’s

large scale map database. It was this Census Office ward

boundary dataset that was used as the primary boundary

dataset in the NICAPS for ED planning and eventually for

Census Output Area planning. 

4.10 Northern Ireland is divided into 26 LGDs, which

comprise 582 Electoral Wards. In previous Censuses

Electoral Wards have been sub-divided into EDs, which

comprise groups of domestic hereditaments and communal

establishments. This policy was also adopted for 2001 with

ED planning taken forward on the basis that:

• EDs would nest within Electoral Wards to ensure

retention of the link to NI’s statutory geography

structure; and 

• EDs, in the main, would be 1.5 times larger than

1991 EDs. (The reasoning behind this was that

the adoption of a postback enumeration

methodology reduced the workload of

enumerators and consequently enumerators

were able to handle a larger area). 

Adopting the above allowed for relatively straightforward

ED delineation (sub-dividing a ward into 2, 3 or more

smaller areas) but also provided for a more

straightforward populating of the various fields within the

Census Geography Address database, that underpinned

NICAPS, as the system was configured for ED planning

purposes in such a way that Census Office boundary and

OSNI address data were central to the planning system.
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4.11 Census Geography identified all addresses that fell

within each of the Electoral Wards resulting from the 1992

Ward Boundary Review by a simple computer process of

identifying all the COMPAS address point references

falling within the ward polygons. This allowed counts of

addresses for each of the Electoral Wards to be

established. In addition, Census Geography used other

information to augment the COMPAS information provided

by OSNI. For example, the Royal Mail’s Address Manager

file was used to verify certain individual address records

and add these to the address database in those cases

where COMPAS grouped addresses - (i.e. where the

COMPAS record was delineated as 1 - 24 Main Street).

The DHSSPS and NI Tourist Board were approached and

asked to supply address information for hospitals / nursing

homes and hotels / guest houses respectively. This

combined information was used to build a comprehensive

ward based address database. 

4.12 EDs were planned according to the physical

characteristics of the ward in which they lay coupled with

the estimated number of properties therein. Each ward

was categorised as urban, rural or mixed depending on

the degree of development within the area. To try and

equalise the workloads, in terms of time taken to carry out

the enumeration, the number of properties in each ward

was considered and EDs were then constructed by

aggregating clusters of addresses to one of 3 types:

• A - under 200 addresses

• B - between 200 and 280 addresses

• C - over 280 addresses

EDs were then planned according to the following 9 area

types:

Type Urban Rural Mixed

A <200 <200 <200

B > 200-280 > 200-280 >200-280

C > 280 > 280 > 280

In reality, however, there were only 7 types used as all urban

EDs contained more than 200 addresses and all rural

EDs planned contained less than 280 addresses. To

further equalise enumeration workloads the number of

addresses was reduced in more difficult areas (e.g. in

areas where there was a significant number of flats and

communal establishments such as around the student

land area of Botanic in Belfast and areas in coastal resorts).

4.13 The planning ranges above were used to inform the

ED delineation process. Wards were sub-divided into

polygons, the boundaries of which were drawn interactively

on screen. Cognisance was taken of the underlying

geometry (digital map features such as roads, fence lines

etc.) of the vector map database and boundaries were

drawn on such features where possible. Interrogation of

the address database generated household counts for

each of the polygons delineated and boundaries were

adjusted until a set was obtained for each ward. 

4.14 An automatic by-product of the system was the

creation of digital boundaries for the 2001 Census EDs. This

helped with the map development and production, which

was also facilitated by the NICAPS system. Customised

colour maps for enumerators were produced as single

sheets at mainly A4 and A3 size, although some maps as

large as A0 size were produced for EDs in sparsely

populated areas. Census District Managers and Census

Team Leaders were also provided with larger composite

maps of their areas. 

4.15 Enumerators were also provided, from the NI

Census Address database, with lists of addresses within

their EDs. These lists were pre-printed into their enumeration

record books (ERBs) to supplement the maps. 

4.16 As mentioned before, EDs were created to nest

within Electoral Wards. These wards were grouped

together to form Census Districts (CDs), a ‘management

area’, which was the responsibility of a Census District

Manager (CDM). Each CDM was supported by a number

of Census Team Leaders (CTLs), who were allocated

groups of individual EDs by the CDM. The CTLs assisted

the CDM with the management of the CD and provided

supervision and support to enumerators. Census Area

Managers who were responsible for the larger management

areas known as Census Areas managed the CDMs.

Census Areas typically comprised a number of Local

Government Districts. Figs 4.1 and 4.2 depict the 6

Census Areas and associated field staff hierarchy.
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Fig 4.1 Census Areas 

Fig 4.2 Census Geography and Field staff hierarchy
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4.17 Part of the CDM’s duties was to carry out a check of

the area using material generated by Census Geography.

These included maps, address lists and an area profile for

each CD, which provided general background information

on the area. The CD check was seen as an important tool

to help CDMs build up information on the make-up of their

area. It also helped them to identify any areas or locations

that may be difficult to enumerate and gave them a feel

for the extent of communal establishment accommodation

within the area. CDMs were instructed to report back to

Census HQ any changes that they thought necessary.

After this was assessed and any required changes made,

revised maps and address lists were produced. 

Processing

4.18 Northern Ireland Census forms were processed along

with forms from the rest of the UK, at a centralised processing

site. The NICAPS produced a NI Census Address database

that was incorporated into the UK centralised Census

geography database. This centralised geography database

was extensively used in the 2001 Census both during the

enumeration period and afterwards during the processing

of the data and in the creation of the Census Output Areas.

4.19 During the enumeration phase, extracts from the

geography database were used by the payroll contractor

to populate their systems with for example, details of

areas and field staff numbers. The public enquiry telephone

contractor also used it in a similar manner. The processing

contractor used the extracts of the database to control

many aspects of their work, as did the in-house Census

processing areas.

4.20 The address database was also used extensively

within the Census geography area during the processing

of Census forms to check the validity of postcodes and

allow grid references to be added. Postcode and address

queries raised during this process were passed to the

Census Geography team for resolution and various

automated and manual systems collectively known as the

Lockheed Martin Address System (LOMAS) were used to

ensure the final Census database contained accurate and

valid postcodes and grid references.

4.21 The processing contractor supplied three types of

address to Census Geography for checking:

• address of enumeration - these related to

addresses that were not pre-listed in the ERBs at

the ED planning stage but had been added by

enumerators. The contractor may have found

and added a valid postcode but they would not

have had a grid reference assigned;

• Address One Year Ago - these were often similar

to address of enumeration but often only a partial

postcode was present and no grid reference had

been assigned; and

• Workplace Address - the most difficult type of

address to find and often the postcode assigned

related to a PO Box.

4.22 LOMAS attempted to automatically match (on

postcode and address) addresses that had been supplied

against addresses held on the geography database on

the original address table (used during the planning of

EDs). If a successful match was made then the postcode

address and grid reference were added to the data. If a

match was not found then the addresses were flagged

accordingly and passed through for manual referencing by

Census Geography. Manual referencing of addresses of

enumeration entailed physically finding the addresses on

OSNI’s large-scale digital maps and adding a grid reference

or finding a postcode from a neighbouring property or the

Royal Mail Address Manager product. Manual referencing

of ‘Address One Year Ago’ and ‘Workplace Address’

mainly entailed finding a valid postcode for the property

and adding the postcode centroid grid reference. In all

Census Geography manually referenced some 42,000

addresses of enumeration, 250,000 ‘workplace

addresses’ and 6,500 ‘address one year ago’ addresses

with postcode and associated grid references.

4.23 The successful completion of LOMAS processing

meant that the geography database then contained an

address table, which reflected the position at the start of

the enumeration period (i.e. all addresses from which

forms were anticipated) and a further ‘Form id’ table that

reflected the position at the end of the processing (i.e. a

list of all forms returned and dummy forms - forms

completed by the field staff when household forms were

not returned from households or were not expected to be

returned from certain addresses (e.g. vacant dwellings)).

This ‘Form id’ table contained the identities of all the

Census forms processed, together with a postcode of

enumeration and an associated fit for purpose grid

reference. In addition, a series of further geographic

codes for other areas, such as Health Boards, Education

and Library Boards and Parliamentary Constituencies

were added to the database.

4.24 The Census form identities present on the ‘Form Id’

table allowed direct linkage with the main Census

database and permitted the updating of postcode and

grid-reference data. Updated postcode information for

‘Address One Year Ago’ and ‘Workplace Address’ were

also updated on the main Census database in readiness

for the output phase of the Census.
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Output Geography

4.25 A major development for 2001 was the separation of

the enumeration geography from the output geography.

This was facilitated by the combined use of GIS, digital

boundary datasets and the fully grid-referenced Census

database. The NI Census Geography team benefited

substantially from development work undertaken by the

Geography team in ONS in pursuance of this output

geography initiative. ONS and Professor David Martin,

from the University of Southampton, jointly developed an

automated zoning system for output planning purposes -

known as the Output Area Planning System (OAPS). 

4.26 The separation of the enumeration and output

geographies was a major advance over previous

Censuses as it meant that the output building blocks

could be optimised for output purposes and therefore

better able to meet the requirements of users.

4.27 In summary the OAPS used data, postcodes and grid

references present on the ‘Form id’ along with a set of unit

postcode boundaries to build the Census Output Areas

(COAs). The creation of a set of unit postcode boundaries

was key to delineating the COAs. Census Geography

outsourced this work and following a tender process the

contract was awarded to Geosolutions Ltd. Census

Geography worked closely with Geosolutions and quality

assured all processes and output. The result of the

initiative was the creation of a set of ward based postcode

polygons which group together, for each ward, addresses

of similar postcodes. In cases where postcodes straddled

ward boundaries, the ‘part’ postcode pertaining to each

ward was treated as a single unit postcode for that ward.

The delineation of these postcode boundaries took

cognisance of the underlying geometry inherent in the

OSNI large-scale vector database thus enabling

boundaries to follow topographic map features like roads,

rivers and fence lines. 

4.28 The creation of the COAs then involved two further

main processes of grouping the postcodes together and

then making adjustments to improve them. Built into the

OAPS was a series of constraints that were used to fine-

tune the postcode groupings to produce a consistent set

of areas across the whole of Northern Ireland. Some of

these constraints were hard (must follow) and some were

soft (try to follow). 

The hard constraints were:

• contiguity - all postcodes must be adjacent to

each other; and

• thresholds - to preserve the confidentiality of the

data all COAs had to contain at least 100

persons and 40 households.

The soft constraints were:

• size - ideally each COA should contain 125

households;

• social homogeneity - degree of sameness, for

which tenure of household combined with the

accommodation type of the household was used

after research showed this was the best indicator;

and

• shape - the system tried to avoid having

boundaries that were too irregularly shaped.

4.29 Actual 2001 Census postcode population and

household counts were used to decide how many COAs

to create for each ward and an initial grouping was

produced. After the initial grouping of postcodes was

completed a series of iterative postcode re-combinations

took place until an optimum solution was arrived at. 

4.30 Once the COAs had been finalised they were

allocated a unique code, which consisted of a country

code, LGD code, ward code and sequence number within

the ward. This code, together with other attribute data

such as geometric and population weighted centroids,

and area size formed a further database. A further by-

product of the systems was a set of digital COA

boundaries, which were made available to users.

4.31 The COA code was added to both the ‘Form id’ table

and subsequently to the Census database, which then

allowed individual records to be aggregated to form

COAs. Digital COA boundaries together with various look-

up tables, files and indexes were subsequently provided

free to Census users via the 2001 Census Geography CD

and the Northern Ireland Census Access (NICA) project.

Conclusions

4.32 Geography is crucial to the Census operation, being

present at all stages. The successful development and

implementation of the 2001 Census Geography systems

was a key innovation. Innovation always carries risks, but

in the case of Census Geography the risks were well

managed and contained. The detailed lessons learnt

throughout the process are provided below.

4.33 Although in live running the geography systems

worked well, overall, the geographical aspects of each

stage of the Census process were not always considered

at the design and development stage. Geography therefore

needs to assume a higher profile and become more

integrated in the overall conduct and management of a

future Census with geography staff involved in the design

of any systems which make use of geography data. 



Enumeration Area Planning

4.34 Overall this can be considered a success with EDs

planned in an extremely cost effective way. Enumerators

and managers were provided with better more up-to-date

maps and the labour intensive task of writing addresses

into their record books was largely removed. NICAPS was

also flexible enough to allow some late changes, identified

by CDMs during their geography check, to be made.

4.35 The planning of EDs commenced in November 1999

and was completed in effect by October 2000, with a total

of some 2,590 EDs planned. Running in parallel with ED

planning was the creation of ED address lists, the production

of maps (some 15,000 map copies were printed) and the

generation of area profiles for each of the Census Districts.

4.36 The principle lessons learnt can be summarised as

follows:

• the specialised nature of GIS systems means

that suitable qualified and trained staff are

essential to assist with the development of any

systems required;

• the task of ensuring that digital boundary

datasets and address list sources are consistent

and up-to-date is a prerogative in developing an

enumeration area delineation platform; and

• printing requirements for both maps and ERBs

needs to be identified early in the process with

allowance made of updating after field checks.

Processing

4.37 Although far more records than originally planned

were passed to Census Geography for query resolution

(particularly workplace addresses) the flexible nature of

the systems meant that they could be adapted to cope

and ensure that crucial end dates were met.

4.38 The principle lessons learnt can be summarised as

follows:

• experience gained this time around will prove

invaluable in designing systems for future

Censuses and enable quicker turn around time

for query resolution; and

• careful consideration must be given to the

balance between the need for timeliness and the

need for total accuracy against a ‘fit for purpose’

environment especially in regard to grid

reference allocation. The development of the

Pointer Address database for Northern Ireland

should prove invaluable in address database

delineation in future Censuses.

Output Geography

4.39 The creation of COAs has to be viewed as a success

with the creation of building blocks ideally suited to the

presentation of Census statistics, as they are smaller than

EDs and, being constructed from postcodes, allow other

data to be easily referenced to them. Initial reaction from

customers has been favourable and they seem to meet

their needs. If any criticism is to be levelled at COAs it is

that, in some cases, the boundaries are too exact and do

not reflect natural neighbourhoods. However, it was

difficult to avoid this given that the COA boundaries follow

individual unit postcode boundaries. This ultimately had a

major influence on the final shape of the COA polygon.

4.40 Another indicator of success is the fact that COAs

have been adopted as a single small area building block

and are the basis for the NI Super Output Areas, now

used by the NI Neighbourhood Information Service and to

report the 2005 NI Multiple Deprivation Measure. SOAs

are described in the Annex to this chapter.

4.41 The planning of the NI COAs started in August 2002

and was completed within three weeks. Some 5,022

COAs were created with an average size of 125

households and 340 usually resident persons. A set of

digital COA boundaries and accompanying metadata was

made available to the public during early 2003 to

accompany the release of COA based statistics. 

4.42 The principle lessons learnt can be summarised as

follows:

• COAs are a flexible postcode based geography

that were created in a very cost effective manner

over a short space of time to be fit for the

purpose of disseminating 2001 Census Statistics.

As such they are not necessarily future proofed

and will soon be out of date, because of changes

to topography, postal geography and ultimately

boundary revision, and

• the introduction of new geography policies and

the impact on Census outputs and future Census

outputs needs to be considered carefully in

future. This cannot be done in isolation and must

be progressed in conjunction with Census users,

developments in the GIS world and taking some

cognisance of major policy initiatives like, for

example, Targeting Social Need and

Neighbourhood Renewal. 

4.43 The move from the predominantly manual, labour

intensive exercise carried out in the 1991 Census to the

automated IT based methods used in 2001 was highly
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successful. The partnership arrangements entered into with

geography teams from ONS and GROS was extremely

beneficial to Census Geography in Northern Ireland. This

ensured that products were delivered in a cohesive

manner in what was a fairly complex environment. The

importance of geography throughout a Census needs to

be recognised and sufficient and suitable resources put in

place at an early stage. Technology moves on and the

development work for any future Census Geography

project should not be underestimated.

Annex

Super Output Areas (SOAs)

4.44 Super Output Areas (SOAs) are a new geography,

which were developed by NISRA to improve the reporting

of small area statistics. SOA delineation work in Northern

Ireland follows on from work already completed in Great

Britain. For England and Wales the Office for National

Statistics (ONS) have created Super Output Areas

(www.nisra.gov.uk/census/soa.html); and for Scotland the

General Register Office for Scotland (GROS) have

created Datazones (www.sns.gov.uk).

4.45 Until now the standard unit of presenting local

statistical information has been the Electoral Ward

(wards). However, in Northern Ireland, wards vary greatly

in population size (Census 2001), from fewer than 800

residents to more than 9,000. This is not ideal for regional

and local comparisons. Below ward level Census statistics

have been produced for 5,022 Census Output Areas

(COAs), which have an average size of around 150

households. The COAs nest within the 582 wards (1992)

and the 26 Local Government Districts.

4.46 The 5,022 COAs represent the smallest geographic

units for which robust statistics could be produced while

protecting the confidentiality of individual Census returns.

They were designed to act as building bricks for the standard

geographies described above and to enable statistical

estimates for alternative geographies, such as areas

defined as urban or rural, to be created. It is therefore

reasonable to take account of COAs when building SOAs.

4.47 SOAs have been created on a ward-by-ward basis

taking into account measures of population size and mutual

proximity. Initial work suggested that Northern Ireland

SOAs should have population counts that fall between a

lower threshold of 1,300 and an upper threshold of 2,800,

with a target size of circa 2,000. Given that SOAs are

constrained to ward boundaries, and using the suggested

population parameters, it followed that a significant

number of individual wards formed a single SOA; these

accounted for more than 55 per cent of all wards.

4.48 There were cases where the ward population was

either too large (> 2,800) or too small (< 1,300). In cases

where the ward population exceeded the upper threshold,

the ward was split. This was achieved by merging

constituent ward COAs, to create areas that had similar

populations falling within the SOA population band. For

example, if ward A had a population count of 3,400, it was

prudent to create two SOAs for that ward, each with a

population of circa 1,700. Merging COAs, however, was



dictated to a certain extent by proximity - a COA could

only be merged with an adjoining COA. This decreased

aggregation options as, in many instances, a COA

(particularly one on the periphery of the ward) is adjoined

by only one or two other COAs. In general, optimising the

similarity of population size, taking account, as far as

possible, of patterns of tenure and household type, drove

the merging of COAs to create SOAs.

4.49 On the other hand, wards with population counts

that fell below the lower population threshold were

merged whole with a contiguous whole ward to create a

SOA that satisfied the population banding. The main

driver in these cases was again proximity. All cases where

wards were merged occurred in Moyle LGD.

Use of SOAs to report Deprivation Measures

4.50 Deprivation Measures should be constructed at the

smallest practicable spatial scale and the ideal geography

should possess similar sized populations. The smallest

geography at which the 2001 Census was released was

the ward based Census Output Area. Despite their

usefulness in identifying very small pockets of deprivation,

for most domains of the proposed measures, COAs would

be too small to produce statistically robust information.

However, it is possible to aggregate COAs into SOAs -

still constrained within ward boundaries - with a mean

population of around 2000 people. These would have the

advantage of allowing the identification of deprivation for

smaller more evenly sized areas while maintaining

statistical robustness. SOAs were used in the update of the

Indices of Deprivation throughout the UK and received

general support.

• the English Indices of Deprivation 2004, ODPM;

• Welsh Index of Multiple Deprivation, Welsh

Assembly, 2000;

• Scottish Index of Multiple Deprivation SIMD 2003

(Based on data zones); and

• Northern Ireland Multiple Deprivation Measure

2005, NISRA
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5.1 The main aim of the recruitment process was to

have the right number of people recruited and trained to

appropriate standards in the right place at the right time.

5.2 The recruitment process in Northern Ireland differed

from that in Great Britain. The Northern Ireland Civil Service’s

Recruitment Service administered and managed all key

elements, liasing as necessary with Census Office and

Census field staff managers. This provided access to a

central professional resource experienced in the Northern

Ireland Equality and Fair Employment recruitment practices.

5.3 In Northern Ireland, all selection panels convened

for interviewing applicants for field staff posts consisted of

at least two people who were matched on equal opportunity

criteria. Competency based assessment techniques were

used to select field staff.

5.4 Posts were advertised widely to recruit 6 Census

Area Managers (CAMs), 97 Census District Managers

(CDMs), 281 Census Team Leaders (CTLs) and some

2,600 enumerators. Management tiers were interviewed

by a combination of CAMs and Civil Servants and CDMs

who were provided with competency based interviewer

training before conducting enumerator interviews. All field

staff were required to provide evidence of competencies

relating to communication and interpersonal skills and

planning and organisation skills.

5.5 There were significant changes in the fieldwork

staffing structure from the 1991 to 2001 Census. This

included a 30 per cent reduction in the number of

enumerators. This reduction resulted from the change in

field methodology from doorstep collection to postback of

completed Census forms. Also, CTLs had not been used

in Northern Ireland in the 1991 Census. Their introduction

in 2001 was designed to strengthen the quality

management role of the supervisory field staff grade and

to allow greater control of the supply and collection of

forms. The equivalent management tier to that of CDM in

the 1991 Census was Census Officer.

Census Area Managers 

(CAMs)

6

Census District Managers 

(CDMs)

97

Census Team Leaders 

(CTLs)

281

Enumerators

2590

CAMs provided the link between the Census Office and the local management of the

Census. They were responsible for managing an area of approximately one third of

a million people. Their focus was on ensuring complete coverage. CAMs reported to

Regional Manager based at the Census Office.

CDMs were responsible for managing an area of up to approximately 20,000 people.

They supervised Census Team Leaders (CTLs) and enumerators, ensuring

resources were directed effectively.

CTLs were responsible for supervising a small team of enumerators, providing

support and carrying out quality and coverage checks.

Enumerators were responsible for identifying and delivering Census forms to every

household in a designated area and following up any completed forms not returned 

by post.

5 Counting the Population

Recruitment and Training

Recruitment



Field Staff Training and Team Working

5.6 For the purpose of the 2001 Census, training was

given on a cascading basis. The key was to ensure that

consistent and accurate learning was delivered to every

employee. Detailed instructions, guides and videos were

produced for all levels of field staff. There were also

guides on health and safety and a special pocket guide

for enumerators to use in the field.

5.7 NISRA Census personnel directly trained the

Census Area Managers (CAMs). To enable this to happen

they had to undergo training on learning and teambuilding

techniques. While it had been planned that the CAMs

would train the Census District Managers (CDMs), the

decision was taken after the first such training session

that Census HQ personnel would actively participate and

assist with the training. This initiative was introduced to

ensure that a consistant message regarding roles and

responsibilities was cascaded to all areas.

5.8 The CAMs often had experience and skills, which

were particularly useful in dealing with the media and

resolving any local issues that arose.

5.9 For 2001 greater emphasis was placed on team

working in the operation and management of the field

force. It was necessary to build teams in a relatively short

time period. It was also important to ensure the skills of

the workforce were recognized, and flexibility was

maintained to target areas that were more difficult to

enumerate.

Logistics - Print and Supply of Material

5.10 There was close collaboration between the three UK

Census Offices in a number of areas. These included

strategic planning, contracting out of various services,

printing, logistics, supply of materials, training and response

to public enquiries and liaison with service providers.

However, account was taken of the necessary variations

in the design of Northern Ireland forms and materials.

5.11 The scope for outsourcing in connection with the

printing and distribution of field forms and supplies was

identified through procurement exercises in 1998. As a

result, joint contracts with the Census Offices in England,

Scotland and Northern Ireland were agreed with the

following Service Providers:

• Printing scannable public forms - Lockheed Martin

• Printing and supplies - COI

• Distribution and collection - TNT

• Public enquiries and - Cable

telephone helpline and Wireless

Form Design and Logistics

5.12 The logistical element of a Census is extremely

complex as there are a wide variety of different types of

forms and resources required to enable successful

completion. The contract for the selection, packaging and

distribution of Census materials to field staff, the secure

collection of completed forms at the end of the enumeration

and delivery to the processing warehouse was awarded to

TNT for both the Rehearsal and the 2001 Census. In

addition, the service provider was required to collect surplus

material from field staff and sort it either for disposal or

return to the Census Office.

5.13 The use of scanning technology for processing had a

significant effect on the way the Census form was designed.

Whilst the design needed to reflect the requirements of

respondents and processing requirements, it also needed to

take account of advances in printing technology. New form

design software speeded up the design process but also

introduced new challenges of balancing the very important

aspect of public acceptability of the form with the exact

design requirements needed for scanning technology.

5.14 The logistical programme enabled all supplies to

reach the field staff to carry out the Census, and for all

completed Census forms and other materials to be

collected or disposed of. There were problems of late

deliveries and collections, and some reprints were

required, but this is to be expected in an operation the

size of the Census, and on the whole all aspects were

successfully managed.

5.15 One of the main problems encountered at the

printing stage was the presence of severe creasing or

‘crow’s feet’ on the latter pages of the forms as a result of

the folding process. Although this did not affect the

scannability of the form, Census Office was concerned

that it may affect the public acceptability of the form. This

meant that a number of forms were withdrawn from the

field prior to delivery and replacement forms were printed. 

5.16 In general, NISRA was largely satisfied with the

quality and design of the public forms, which enabled full

utilisation of the automatic processing systems. The

response from the public in regards to the design of the

forms was largely positive although it was noted that the

Relationship Matrix was seen to be slightly confusing.

5.17 The supply and distribution programme enabled

supplies to reach the field staff efficiently. Once completed,
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the Census forms and materials were collected from

around 380 secure locations and transferred safely to the

processing centre.

5.18 NISRA took the decision to assign responsibility for

the safe storage of forms with CTLs rather than with

CDMs as in England and Wales. It was felt this decision

was justified as few reports of difficulties were recorded.

Enumeration Procedures

5.19 Procedures for enumeration needed to be able to

cope with different types of property, household and

population, in both residential and communal accommodation.

It also needed to be on a consistent basis carried out over

the whole country. A key change in 2001 was the

introduction of postback. Tests had shown that the public

were willing and able to return forms by post so it was

decided to utilise this method.

Delivery

5.20 Each enumerator delivered forms to about 400

households over a period of nearly three weeks (9-27

April 2001). Enumerators were each given a customised

computer-generated map with their EDs centred on

separate single map sheets, and a pre-printed list of

addresses (as part of the Enumeration Record Book).

5.21 Uniquely to Northern Ireland, during the period 2 to

7 April 2001 the Royal Mail, using door-to-door services,

delivered an Advance Information Leaflet. This was

delivered to all residential addresses just prior to

enumerators commencing their visits. The purpose of the

Advance Information leaflet was to alert householders to

the forthcoming Census and their requirement to

complete a Census form.

5.22 The Delivery Round was the next stage in the process.

The purpose of this was to ensure that a Census form

was delivered to every household in Northern Ireland

before Census Day (29 April 2001). Delivery was divided

into two phases. Phase one consisted of a single visit with

a call-card being left if no contact was made. The second

phase was a further attempt at contact with a maximum of

two visits, especially in areas of multi-occupied addresses.

A form and return envelope were left if no contact was made.

5.23 The two-phase delivery approach was structured to

avoid the risk of enumerators delaying the start of their

work until too near Census Day (29 April 2001).

5.24 The delivery round was affected by the outbreak of

Foot and Mouth Disease. This is discussed in more detail

in a later section (5.40). In summary however, the additional

procedures put in place to handle the Foot and Mouth

outbreak were successful and delivery in affected areas was

achieved without any detriment to the overall timetable.

Postback

5.25 The most significant change in methodology for the

2001 Census was in the method of collecting completed

forms that previously had been the exclusive domain of

the enumerators. An existing national postal system and

an identified willingness and ability of the public to return

documents without having to wait for a return visit, led to

postback being introduced in 2001.

5.26 Normal postal services had been used to good

effect in Censuses outside the UK and the benefits were

known to be substantial. In Northern Ireland, the

implementation of postback allowed a reduction in the

field force while freeing those employed to focus on

problem areas.

5.27 Experience abroad had shown that 70 per cent of

the population could be expected to post back their forms.

It was on this basis that NISRA negotiated a Service

Level Agreement (SLA) with the Royal Mail. The SLA

required the Royal Mail to sort forms by Census District,

and to bring them to a Royal Mail Delivery Office for

collection by Census staff. The target turnaround was set

at 3 working days, the Royal Mail’s normal second-class

postage service. The agreement also required the Royal

Mail to perform a secondary sort according to the

Enumeration Area. This would assist field staff in

identifying areas with low response.

5.28 The public was thus asked to complete the Census

form and return it in a distinctive yellow pre-addressed,

pre-paid envelope through the Royal Mail. The decision

was taken to use the local Census management teams to

receive and prepare completed forms for transfer, rather

than completed forms being posted direct, to a central

processing facility.

Follow-up

5.29 A period of 8-10 days after Census day was allowed

for the posted forms to reach the local field management

teams and for them to check the returns.

5.30 The first step in the follow-up (9-18 May 2001)

consisted of at least two visits by enumerators and, where

needed, by a ‘mop-up’ phase carried out by Census Team

Leaders and CDMs. A non-compliance routine was then

followed where necessary. Additional arrangements and



modifications to the enumeration procedures applied to the

Armed Forces, prisoners, students, shipping personnel,

persons sleeping rough and Irish Travellers. Completed

Census forms were collected under secure conditions

from 281 CTLs and transported to the processing centre.

5.31 An additional initiative was undertaken in Northern

Ireland from Census Office whereby postal reminders,

Census forms and pre-paid envelopes were issued to

householders from whom a Census return had not been

received at the end of the fieldwork period. This process

was started on 10 July 2001. Approximately 21,000 forms

were posted out to addresses throughout Northern Ireland.

In response, just under 6000 forms (approximately 1 per

cent of the total Census forms) were returned through this

initiative.

Difficulties Encountered

5.32 In Northern Ireland the response to the postback

inititative exceeded expectations and planned volumes,

which was positive in terms of reducing follow-up activities.

5.33 However, delays in the post as a result of the

success of postback, and problems with the flow of

management information meant it was difficult to identify

genuine non-response with sufficient accuracy. As a result

field staff were advised, if necessary, to delay the start of

their follow-up visits.

5.34 The follow-up phase was delayed until 11 May 2001.

This delay compacted the timetable for a number of post-

enumeration tasks, and some enumerators had to have

their contracts extended by a week to help overcome this

problem.

5.35 It was evident from information provided by Royal

Mail that response rates in some areas were especially

low. Unfortunately weakness in the information flow from

field staff made it difficult to identify where this was with

sufficient accuracy. In addition, despite the mounting post-

back volumes, it was not clear in the first two weeks that

the overall postback would greatly exceed the estimated

70 per cent.

5.36 Time was limited as it was important that the

Census and the Census Coverage Survey remained

independent (i.e. the Census had to be completed before

the follow-up survey began). It was therefore necessary to

deploy field staff in following up unreceived forms, though

it was not known whether these were unsent or just

delayed in the post.

5.37 The return of forms by post was far more successful

than expected (92 percent of all returned forms were

received via the post). However, it was noted that 19 per

cent of forms posted back were received before Census

Day. This may have resulted in inconsistencies between

forms where students and others who work away from

home during the week were enumerated.

Special Classes

5.38 There are groups of the population where it is either

difficult, or not possible, to enumerate within the main field

operation and where special arrangements were required.

The extent of the arrangements varied depending on the

group. Every effort was made to overcome practical

difficulties associated with the delivery and return of

Census forms to ensure that everyone was included. In

some cases the additional arrangements were simply the

need to contact organisations, or other government

departments, prior to the Census taking place to discuss

practicalities of carrying out the enumeration. Early liaison

also enabled the Census Office to:

• advise the organisations of what actions their

members were responsible for in regards to the

Census;

• request that information was cascaded throughout

the organisation to those who needed to know, and

• seek information required to assist field staff with

the enumeration.

5.39 Northern Ireland Census Office staff made local

arrangements with contacts in representative organisations

to ensure the enumeration of Armed Forces, prisoners,

students in halls of residence, shipping personnel, persons

sleeping rough and Irish Travellers. Census Office took

responsibility for enumeration of any communal establishment

with an expected 100 or more usual residents and treated

these as special enumeration districts.

Foot and Mouth

5.40 In the spring of 2001 the UK experienced the worst

outbreak of Foot and Mouth Disease in its history. It

quickly spread across the entire country. It was sufficiently

serious for the government to warn against travelling in

rural areas, and for a general election planned for 3 May

2001 to be postponed.

5.41 Modified enumeration procedures were quickly

developed and agreed by the Department of Agriculture and

Rural Development to conduct the Census during the Foot

and Mouth outbreak. Close liaison was maintained throughout

with other agencies to ensure that the Census would not

compromise the work being done to manage the outbreak.
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Special arrangements involving the delivery and collection

of forms worked particularly well. There is no evidence

that response was seriously affected by the outbreak.

Pay

5.42 A review of Census procedures was carried out in

1994 and identified Census field staff payroll as a

candidate for outsourcing. The UK Census Committee

considered this a possibility and subsequently a test was

held in 1997. Following this it was decided that the payroll

function would be outsourced for the 2001 Census and

would include Northern Ireland. An advertisement was

placed in the Official Journal of the European Community

and, after the procurement procedures were concluded,

the contract was awarded to Chessington Computer

Service Limited (CCSL).

5.43 A Census Rehearsal was held in 1999 during which

the proposed methods for the 2001 Census were tested

by ONS and GROS (NISRA used CSU interviewers for

the 1999 Census Rehearsal and therefore did not require

a payroll system). This included the testing of payroll

forms, validation, authorisation and submission

procedures and conclusions were subsequently drawn

which were pertinent to all three Census Offices.

5.44 In light of the Rehearsal a number of changes were

adopted including a reduction in the number of payroll

forms and their simplification. A detailed service specification

was subsequently agreed with the contractor, which included

details on form types, submission and processing procedures,

validation rules, the number of field staff, fees and

expenses to be paid to each grade, and payment dates.

5.45 Task analysis sheets were prepared for each grade

allowing the calculation of fees. The fees were based on

the agreed UK national hourly rate of £5.55 for enumerators,

£7.17 for Census Team Leaders and £8.56 for Census

District Managers. Enumerators were guaranteed a

minimum total fee of £400, which equates to 72 hours at

the hourly rate, however they would also receive £0.55 for

each new address identified and £1.12 for each

household requiring follow-up visit(s) plus expenses.

5.46 CDM claim forms were checked and authorised by

CAMs. CTL and enumerator claims were checked and

authorised by CDMs. Batches of authorised claim forms

were then posted by CDMs to the contractor for processing.

This arrangement did create some problems in that

control over the forms was lost from the moment they

entered the postal system.

5.47 It was found necessary to prolong the Census

enumeration period resulting in an extension to a number

of Census enumerator contracts. An additional stage

payment to enumerators was introduced and agreed with

the contractor with payments made as required.

Publicity

5.48 The Census Offices established a Public Enquiry

Unit for dealing with queries from the public, by telephone,

correspondence and email. Although advice was taken on

the volume of calls, there was no hard experience to draw

on, either in the UK or abroad. The Call Centre utilised

Interactive Voice Response (IVR) systems with call costs

set at local rates.

Public Helpline

5.49 The Helpline had been planned on the basis that

there would be somewhere in the region of 6,000 to 8,000

calls for Northern Ireland. However, in effect, some

47,655 calls were received with 4,866 of these on the

busiest day (23 April 2001). During the period between 1

April to 30 June 2001, 56 per cent, or 26,687 calls, were

dealt with by the Interactive Voice Response (IVR) system

and of these 99 per cent, or 26,420 callers, were

successful in getting through. This daily success rate

remained constant, but at the period of peak demand (23-

24 April 2001) it was reduced to 91 per cent. After this, the

number of call centre operators was increased and a

direct line to Census Office in Northern Ireland was

opened and advertised.

5.50 Many of the calls before Census Day were requests

for Census forms, some of which might have been

avoided if there had been more information indicating that

form delivery continued up until Census Day. About 3,500

calls during the whole Census period were requests for

field staff assistance, which were directed to CDMs.

Overall, 1.4 per cent, or 381 calls, could be regarded as

complaints and most of these related to the Census in

general, and Census field staff. There were 3,434 queries

about individual questions and of these 177 queries

referred to the question on qualifications.

5.51 Response time to the surge of calls approaching

Census Day was good. However, an examination of the

call profile leading up to and immediately after Census

Day should assist in the planning of future Census

helpline operations and resource requirements. The

preference of members of the public to speak to an

adviser was also noted, though the cost implications need

to be taken into account.



Non-Compliance

5.52 The Census is compulsory under the terms of the

Census Act (NI) 1969. However, a small minority of the public

choose not to comply with the law. A non-compliance

policy is necessary to encourage public participation in

subsequent Censuses as well as to support field staff to

press for proper responses from householders. NISRA

policy is to prosecute persons who persistently refuse to

fulfil their statutory obligation to return a completed

Census form.

5.53 To reduce the risk of failure in the courts, the policy

is to prosecute only cases where there is clear and

unambiguous evidence of a refusal to complete a form.

Prosecution is not pursued where there are genuine

compassionate grounds or if the individual has a change

of mind and returns a satisfactory form.

Conclusions

Recruitment

5.54 Early planning for recruitment of field staff is

essential. Failure to have the appropriate number of

trained staff and a reasonable contingency provision in

place on time would have serious implications for the

Census, particularly the data collection phase.

5.55 The need to ensure that staff were trained in

competence based interviewing techniques, adhered to

the employment equality guidelines and that procedures

meet Census confidentiality requirements, inevitably extended

the time between advertising posts and appointing staff.

The longer this period the greater the drop out rates and

this undoubtedly contributed to the difficulties of enumerator

recruitment. Northern Ireland typically commenced

advertising a month before Great Britain.

5.56 Recruitment Service procedures adapted well to the

unique circumstances of the Census recruitment and the

hard work of an excellent team fully justified the decision

to use their assistance. Recruitment necessarily occurred

simultaneously at some 35 locations across Northern

Ireland leading to some resource pressures. There were

also inevitable tensions between Recruitment Service and

CDMs in a dynamic environment and there may be further

scope for ensuring greater attention is paid to the interface

between these two groups in future arrangements.

5.57 The filling of vacancies at all levels other than

enumerator was completed within the planning timescale.

However, while enumerators were recruited on time for

the vast majority of areas, there were locations where

great difficulty was experienced in immediately filling the

required complement. While satisfactory arrangements

were made for all areas within the given timeframe, special

initiatives were required for Newry and Mourne District

Council and in parts of North and West Belfast. This resulted

in approximately 2 per cent of enumerators carrying out

the enumeration of two Enumeration Districts (EDs).

Pay

5.58 During live running, a number of problems arose (in

relation to localised postal strikes in Glasgow) which

interfered with the smooth operation of the payroll.

Additional control procedures adopted by NISRA reduced

the impact of these problems. In some cases, NISRA

made advances to field staff that experienced payment

delays. These delays happened because of the complex

nature of the payroll system and how the supplier met

requirements. The contractor recovered these when the

actual payments were subsequently made. Census Office

staff also provided a contact point to answer any queries

on pay.

5.59 Payments were made to 94.3 per cent of Census

field staff within two weeks of the due date. A further 3.2

per cent of payments were paid within two weeks of

receipt of a valid claim. While the vast majority of field

staff received payments within a reasonable time period,

some delays occurred in making the remainder. A number

of factors including: poor completion by some enumerators,

scanning difficulties and mistakes due to keying errors,

contributed to these delays. However, the relatively small

scale of the NISRA exercise allowed Census Office to

keep in close contact with CAMs and CDMs regarding

claim form processing. NISRA also kept copies of

personnel records, which facilitated the tracking of claims.

These factors meant that in Northern Ireland the impact of

any delays was limited.

5.60 It is clear that difficulties emerged where the control

of claim forms was lost, for example, once they entered

the postal system. In the early stages of the fieldwork this

proved problematic and in future consideration should be

given to allow full tracking of claim forms.

5.61 The use of geography control files to verify and

validate payees was very successful and should be

considered again. The use of the Banks Automated

Clearing System (BACS) for making payments was also

very successful and could be used again.

5.62 In spite of the pruning carried out after the Census

Test the general feedback from field staff was that there

were still too many payroll forms. Census Office Northern
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Ireland provided field staff with a guide to payroll and

included additional training sessions for CDMs

emphasising the importance of accurate completion of

payroll materials. This assisted in reducing Northern

Ireland error rates and training should play an essential

role in ensuring the success of any future payroll system.

6 Processing the Information

Background

6.1 Following the 1997 Census Test it was decided that

value for money could be obtained from contracting-out

the main scanning and capture services for the 2001

Census. An Open Options Procurement exercise was

carried out in 1998 by the three UK Census Offices

(known collectively as ‘the Authority’) to select a

contractor to provide services for printing and processing

Census forms. The contract was awarded in December

1998 to Lockheed Martin. Lockheed Martin sub-

contracted the printing to Polestar and operational

elements of the contract to ICL (now Fujitsu).

Form Processing

6.2 The 2001 Census processing system, designed by

Lockheed Martin, used Optical Mark Recognition (OMR)

and Optical Character Recognition (OCR) to lift the data

from the completed Census forms. An automatic coding

system was used for responses that required translation

from a textual response into a numerical format.

Responses that could not be coded automatically by the

system were coded manually.

6.3 Live processing activities for the 2001 Census took

place at Widnes, Cheshire, at a processing site selected by

Lockheed Martin and ICL, and approved by the Census

Offices. Over a thousand staff were recruited locally and

trained by ICL. Lockheed Martin maintained a presence

on the site throughout, as they were responsible for the

integrated IT systems that the service depended on. The

Authority also set and maintained a team on site to resolve

queries, liase with ICL and Lockheed Martin on a day-to-

day basis and observe the management of the whole

operation. The Authority team was mainly staffed by ONS.

Data Capture and Coding

6.4 This aimed to:

• provide cost-effective capture of Census form

data;

• provide quality data both in terms of accuracy

and consistency;

• provide data within a realistic timetable, and

• code all written responses.

6.5 The processing operation comprised of activities

including the warehousing of completed forms, transporting



forms, guillotining the spines, scanning forms, capturing

ticks and text and coding text responses. Quality checks

were undertaken from the delivery of the forms through to

final coding.

Warehouse Receipt

6.6 Boxes of forms were picked up from the field and

delivered to the warehouse by TNT. Lockheed Martin used

a barcode labelling system to crosscheck with the Census

geography database that boxes of completed Census forms

had been received for every Enumeration District. Problems

were referred to field staff and TNT for resolution.

Optical Recognition and Coding

6.7 OMR and OCR were used to convert responses from

the Census forms into data. The character recognition

software recognised upper and lower case letters and was

tuned to the UK style of handwriting. Certain characters

used in the Irish language were also programmed into the

character recognition software. If characters were not

recognised automatically with a pre-determined degree of

confidence, the image was presented to an operator for

interpretation and keying.

6.8 In addition to automatic text recognition, Lockheed

Martin developed an automatic coding system for responses

for fields such as religion, occupation and industry that had

to be converted from a textual response into a numerical

format. Responses, which could not be coded automatically,

were presented to front-line manual coders who used

computer-assisted technology to apply the appropriate

codes. If the front-line coder was unsuccessful, the data

was passed to an expert coder. Lockheed Martin was able

to modify and tune the automatic coding system, thereby

continually improving the throughput and accuracy.

6.9 Lockheed Martin incorporated an automatic quality

assurance (QA) system within the data capture and

coding subsystems. These checks assessed whether

Lockheed Martin was coding consistently and meeting

agreed quality standards. Service levels were based on

experiences in testing and development, and were not

dependent on whether the question was coded

automatically or manually.

6.10 The basis for measuring and reporting accuracy

relied on consistency between at least two independent

sources as a proxy for accuracy. For example, if automatic

coding and a manual coder selected the same code, then

that was counted as accurate. If two coders selected the

same code, but it was different from the automatically

coded selection, then the code selected by automatic

coding would be counted as an error. If automatic coding,

and two manual coders each selected a different code,

then this would be counted as an error. The quality

assurance process did not change the original value in

the database. The QA process could not identify when

two sources had selected the same code that was

incorrect for the description given.

6.11 Although there was confidence that the QA system

would reflect the counts and accuracy as measured, there

was no method of identifying systematic error in individual

codes. Coders may have each selected the same incorrect

code. Errors that were not evenly distributed may have biased

the results. This was particularly important in occupation

and industry coding where a systematic error could affect

a whole group within the classification, or in coding ethnic

group, where an error could have excluded a whole group

from the output data. ONS took on responsibility for checking

accuracy at an individual code level, and changes were made

to indexes and systems where necessary. ONS extracted

a sample of data from some Estimation Areas (EAs), and

the codes allocated by Lockheed Martin were manually

checked using standard coding rules to look for errors. The

data presented to the coders allowed them to look up the

description of the code in the classification, and assess

whether the description on the data was the same, or to

enter a postcode and check the address presented against

that on the data. Reports of these checks were produced

for each EA. If particular problems were identified, further

samples and analyses were carried out to pinpoint the

cause of the problem and corrective action was agreed.

6.12 Regarding data capture, Lockheed Martin developed

a system that recorded the counts of the characters

captured, the type of capture and the accuracy achieved.

Quality standards for the achieved accuracy were agreed

between Lockheed Martin and the Authority, and

Lockheed Martin reported on achieved accuracy.

Form Export

6.13 A ‘refer to authority at export’ process took place before

the data and images were exported for an EA to ensure

that only valid combinations of forms for an address were

exported. Any invalid form combinations identified by

Lockheed Martin were referred to the Authority team for

correction. For example, a household form linked with

another household form was invalid. The majority of forms

subjected to this process were as a result of poor handwriting

or incorrect capture. In addition some individual forms within

a communal establishment were given consecutive numbers

instead of the same number as the communal establishment

form. Duplicate forms were created where helplines issued

forms to households that had already responded or where

enumerators had completed dummy forms.
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Completion Checks

6.14 After the delivery of data from the first EA it became

apparent that some forms had been recorded by

enumerators as received, but had not been processed.

Where there were five or more consecutive missing

forms, investigations using the Enumeration Record

Books (ERBs) and the geography database were

conducted and form numbers that were not on the

Census geography database were investigated to

establish their validity. Teams at the processing site

looked in the warehouse for batches of 25 or more

consecutive forms that had been identified as missing.

6.15 The ‘found’ form identification barcodes were run

against images to check they had not been captured in a

different area due to an incorrectly captured form identity.

Where they had not been captured elsewhere, the forms

were added to the Census data.

Form Receipt

6.16 Material received from the processing site including

data, images, ERBs and microfilm was assiduously checked

and recorded. The number of form images delivered from

the processing site was then compared with the number

of data records delivered.

6.17 The scanning, capture and coding of the data was

undertaken under strict quality assurance imposed by both

Lockheed Martin and the Authority. For the whole of the UK,

18.5 billion tick boxes and 6.1 billion characters were captured

from 27.3 million forms. Some 207 million tick boxes and 1.1

billion characters were sent to keyers for correction, just

over 1 per cent of the tick boxes and 17 per cent of

characters captured.

Order of Processing and Availability

6.18 The capture and coding of Northern Ireland forms

started in October 2001 and finished in December 2001.

Within that three month period nearly 700,000 forms were

processed. The full cost to NISRA of the project, from

inception through to completion, including the services

provided by Lockheed Martin, was £2.0384 million. In

relative terms this was less than the estimated figure for

an in-house service.

6.19 There was an impact on NISRA with the slippage of

individual deliveries during the ‘live’ capture and coding

phase of the work. The contract provided for a detailed

delivery schedule to be prepared by Lockheed Martin and

agreed by the Authority, and this was done prior to

Census day. This envisaged Northern Ireland data being

delivered in Estimation Area (EA) tranches during

November 2001. Instead, due to problems with the

exporting of the data from the Lockheed Martin system at

Widnes, a ‘log-jam’ of the data that had already been

captured and coded was created. The first delivery of

Northern Ireland data did not happen until January 2002,

with the final EA being delivered in February 2002.

6.20 Whereas the delivery of the last EA for ONS was

only five weeks late, the delivery of the last EA for NISRA

was three months late. In a planned overall processing

timeframe spanning eleven months, from the capture of

the first form to production of first outputs, a three-month

delay had a significant impact on the deployment of staff

on subsequent quality, estimation and output tasks.

6.21 The actual delivery schedule against that planned

for each EA is shown below.

Processing Area Data Delivered Planned Delivery

Belfast 07/01/2002 01/11/2001

East of Northern Ireland 16/01/2002 01/11/2001

West of Northern Ireland 07/02/2002 01/11/2001
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6.22 The three Census Offices used a system that

transferred difficult queries from the Lockheed Martin

processing centre to the Authority for resolution and

return. Address related queries, Form Identity queries,

Reason for Dummy queries and Communal Establishment

queries for Northern Ireland forms came to NISRA.

Religion and Community Background coding queries were

always referred back to NISRA. All other coding queries

for Northern Ireland forms were handled by ONS. These

were Country of Birth queries, Ethnic Group queries,

Industry queries and Occupation queries.

The table below shows the number of queries (capture

and coding) received from Northern Ireland forms.

Data Category Responses No of queries Coding queries as a % 

requiring coding of all responses

Country of Birth1 28,841 15 0.05%

Ethnic Group1 9,642 17 0.18%

Industry1 885,707 1,712 0.19%

Occupation1 967,315 715 0.07%

Address - Enumeration2 115,575 1,625 1.41%

Address - 1 year Ago2 102,755 0 0.00%

Address - Workplace2 548,461 0 0.00%

Religion3 181,171 17 0.01%

Total 2,839,467 4,101

1. These figures are for queries that were only raised during the Lockheed Martin coding stage.

2. These figures are aggregate and for queries that were raised both during the capture stage and during the coding stage. 

3. These figures are for queries that were only raised during the capture stage and no question responses figures are available.

Downstream Processing

6.23 The processes and systems involved in planning,

coordination and management of the development and

implementation of the processes that followed the receipt

of data from Lockheed Martin through to the creation of a

clean database for the production of 2001 Census Outputs

were known generically as ‘downstream processing’.

The systems were designed to:

• check for data validity and consistency and

correct data where necessary;

• impose confidentiality;

• assure quality;

• provide information for the production of

statistical outputs and

• establish adequate security and access

mechanisms.

The majority of work and resources went into the first of

these, data validation, consistency and correction.

6.24 The operational running was dependent on the phased

development and delivery of the downstream systems

and the coded data from Lockheed Martin. The UK was

divided into 112 processing areas, called Estimation Areas

(EAs). The first planned delivery of EAs from Lockheed

Martin was 31 July 2001, with deliverables contracted

from then until 31 March 2002. However, the delivery from

Lockheed Martin was delayed and the bulk of the delivery

was between January and May 2002. This effectively

halved the available time for downstream processing, which

led to a month’s delay in final outputs.

Data Loading

6.25 The aim of the Load process was to ensure and

check that the data received from Lockheed Martin was of

the correct format and structure. This was achieved by:

• ensuring the data met the interface data

specifications;

• ensuring the data were in a valid range;
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• removing respondent error, and

• removing duplicate records within households

and non-existent people.

6.26 The Load program was the first stage of Downstream

Processing carried out after delivery of the data for each

EA from Lockheed Martin. The files were checked at two

levels. Firstly, ONS checked that all files were present,

readable, and that the structure of files and records met

the interface specification. Secondly, checks were made

to ensure that the data content and data values were

within specification.

6.27 The form identity for each Household, Communal

Establishment and Person record was checked against the

Census geography database. The process also checked

that the files were all present and in the correct sequence.

Some forms were rejected by Load, either because the

form identity was invalid for the area, or was not on the

geography address table or no address record had been

supplied. Where a large number of people were involved,

especially for Communal Establishments, the problem

was resolved by finding the correct form identity. Forms

were also made acceptable by correcting the form identity

if it had been written or recognised incorrectly, or by

creating an address record from the information on the

front of the form.

6.28 Load checked that all fields contained valid values

and any invalid fields were set to ‘missing’ for imputation.

Additional checks were also incorporated into the Load

process to clean the data and correct for respondent

error; this is discussed further under edit and imputation.

6.29 The quality assurance checks carried out during

Load identified a number of problems.

Duplicate Records

6.30 Duplicate record identities were discovered initially

by manual checks on the data, which revealed that some

people had entered themselves on a Census form more

than once, and on occasions up to five times. In other

cases, it seemed that people had practised filling in the

form on a page they did not intend using. Even where the

extra people had been crossed out, the automatic nature

of the data capture meant that the details were captured.

After research, the Load program was amended by

comparing dates of birth, sex and records with similar

names allowing for slight misspellings or capture errors

within a household. Where these were the same and the

people were aged 30 or more (so as to exclude young

twins with similar names), a single record was retained

from the best of the duplicates.

The ‘2 of 4’ Rule

6.31 The ‘2 of 4 rule’ was introduced after the 1999

Census rehearsal had shown a problem with non-existent

people being created. There were three main causes.

• marks on the form caused by both the quality of

printing and by handling were identified as ticks

by the recognition software. In particular, images

of some forms had black lines across them caused

by dust settling on the scanners. Since black

lines tended to occur in runs, the ‘2 of 4 rule’

helped to locate where black lines had occurred.

The associated issues are discussed in more

detail in paragraphs 6.38 - 6.43; 

• the form filler crossing out pages that did not

apply for that household. Lines going through

response boxes were detected by the recognition

software as a tick, and respondents writing N/A

or similar in the name field were captured; and

• the form filler turning over several pages at once,

hence responding on pages that were intended

for two different people.

6.32 A rule was devised to remove as many false people

as possible while minimising the risk of removing real

people. For a person record to be accepted, either name

or date of birth and at least one other of name, date of

birth, sex and marital status had to be supplied. As name

and date of birth were write-in fields rather than tick boxes

marks and lines did not affect them. However, entries

such as ‘N/A’ or ‘none’ under name passed the check.

Minor Households

6.33 A number of households consisting only of one

person under 16 years old were created. This had two

likely causes:

• a date of birth had been entered wrongly or

recognised incorrectly; and

• a Continuation form, used where there were

more than five people in the household, had not

been linked to the main Household form and was

made into a separate household. This was

because the form identity on one of the forms

was either written or recognised incorrectly. As

children were usually listed after adults in the

household, Continuation forms mainly contained

details of children.

6.34 The Load program was amended to handle this in

two ways. If the person was not single, the Age variable



was set to ‘missing’ so that an age over 15 could be

imputed. If the household had been created from a

Continuation form, it was deleted. Any other households

were left unchanged.

Communal Establishments

6.35 The definition of a Communal Establishment was

not well understood by some enumerators and in some

instances correct procedures were not implemented. Once

this problem was identified, a process was introduced to

count households containing more than 12 people. The

images for EDs with more than nine private individual

forms and the listed households were examined and

where it was likely that a Communal Establishment had

been incorrectly handled the data was edited before the

Load program was run.

Data Validation

6.36 The data validation process was set up to carry out

checks and where necessary to make amendments to

improve the quality of Census data. The key features of

the Data Validation strategy were to:

• use secondary data from other surveys as a

basis for validating the 2001 Census data;

• set up an independent Data Validation Team to

validate the Census data at Local Government

District (LGD) level. The responsibilities of the

team included specifying the tolerances for which

the checks would be made, validating data,

referring unexpected issues/errors to management

for guidance and checking the solutions;

• make use of Automatic Validation Checks (AVC)

allowing checking to be more systematic and

faster with a ‘Pass’, ‘Fail’ and ‘Refer’ classification.

This approach would give the Data Validation

Team greater time to investigate discrepancies

and possible errors;

• cooperate with the Office for National Statistics

(ONS) and General Register Office for Scotland

(GROS) in validating their data by sharing

developed software tools and knowledge. ONS

and GROS were responsible for validating their

own data. Different approaches were applied by

the three offices in some areas; the balance with

time and resource was different because of

larger volumes of data in England and Wales;

• set up a Data Quality Monitoring System

(DQMS) for use by the Data Validation Team.

The DQMS would be used to:

(i) interrogate and tabulate large volumes of

data and then compare distributions with

expected distributions,

(ii) run queries down to record level where

necessary; and

(iii) produce tailored reports to identify whether

the Census data had ‘Passed’, ‘Failed’ or

had been ‘Referred’.

• undertake validation at three critical stages of the

project lifecycle, namely, at Load, after Edit and

Imputation and after the data was ready for

output; and

• develop checks which highlighted inconsistencies

in the data and, if necessary, to correct these

using images of Census forms as a reference. 

6.37 The validation strategy was carried out at three stages:

• after the Load stage but before Edit and Imputation;

• on completion of Edit and Imputation, and

• prior to output when ONC imputation had been

added.

This ensured that any potential quality issues introduced

by these processes were investigated at an early stage.

This Data Validation project discovered several quality

issues, caused by both processing and respondent errors.

Black Lines

6.38 Unusual response patterns were noticed in batches

of scanned forms, and image checks revealed black lines

running through unticked boxes. These lines mainly

appeared on even numbered pages of Census forms.

When Census forms were guillotined, horizontal lines of

dust settled on some scanners and were captured on

images of the forms. When the line passed through a tick

box on the page, false responses were recorded.

6.39 Black lines had the biggest impact on Qualifications,

Irish Language and Activity Last Week. This was due to the

location of these questions on the Census form, the method

by which the variables were captured and the impact of

filter and multi-ticking rules applied to these variables.

6.40 Lockheed Martin was informed of the problem and

revised their cleaning procedures, which significantly

reduced the occurrences of black lines. Additionally, the

procedures for checking images changed. Under the old

procedures operators viewed odd numbered pages, which

tended to be clear of lines. The new procedures required

them to check even numbered pages as well.
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6.41 However, by the time these additional procedures

were introduced, all NI Census forms had been scanned.

The method used in Northern Ireland to resolve the problem

differed to that in England and Wales; ONS used a modelling

approach whereas the Northern Ireland method utilised

images of the original forms.

6.42 In Northern Ireland, the analysis was based on the

idea that the build-up of dust would lead to the black lines

appearing in clusters of processed forms. A separate data

validation process checked that any ‘person’ in the

database had valid information on at least 2 out of 4 key

variables (name, date of birth, sex and marital status).

This separate process had been designed to identify

‘rogue’ people created by, for example, people putting a

line through the page to indicate no person.

6.43 Also, with space for 6 people in the form, black lines

would lead to the clustered creation of ‘rogue’ people.

When such clusters were identified, images for the ‘real’

people on the forms were examined to check that the

black lines had not created false data entries. In total

12,634 corrections were made; 3,290 amendments were

made for Irish Language, 2,043 for Activity Last Week and

1,887 for the Qualifications question.

Same Sex Couples

6.44 During the validation process it was observed that a

large number of Same Sex Couples were created, both

with and without children. There are a number of reasons

why the number of Same Sex Couples may be too high:

• the wrong gender was ticked for one person on

the Census form;

• there were duplicate instances of the same person;

• inconsistent relationship information was recorded,

resulting in relationships being imputed;

• the relationship matrix was incomplete, and

‘Partner’ was imputed;

• the One Number Census (ONC) process added

an additional person to a household; and

• cases where the Household Composition

Algorithm derived an incorrect family type.

6.45 Figures were produced for the numbers of Same Sex

Couples. This data was subjected to automated checks and

treated as possibly not genuine in the following circumstances:

• the One Number Census process imputed one

person in a couple;

• one first name was likely to be a person of the

opposite sex;

• the relationship had been imputed and the couple

had not ticked that they were partners; and

• in a few instances the Household Composition

Algorithm identified Same Sex Couples despite

there being no indicator that they were partners.

After the automated process had been completed, there were

still some couples with no definite result (due to poor scanning

or unusual names), and validity was checked manually.

6.46 The estimated number of Same Sex Couples in

Northern Ireland was 643. Of these, 288 (45 per cent)

consisted of Census returns where people of the same

sex had indicated on the Census form that they were

partners. The information on these 288 couples was

placed in a Same Sex Couples database that has been

used to produce statistical output on Same Sex Couples.

It reflects the lower bound on the actual number of such

couples.

6.47 Most of the others were plausible, but had been

created by the imputation system. For example, some

11.4 per cent were imputed by the ONC process, and a

further 29.8 per cent were created by imputation of

missing relationship information. A small number of cases

(0.31 per cent) are believed to be an error caused by one

person ticking the wrong sex box.

6.48 In summary, there are at least 288 Same Sex Couples

reported in the Census, and the Census imputation

processes suggest that there are likely to be as many again.

Number of Rooms

6.49 Early analysis showed that there were clerical errors

and other problems with data on number of rooms, for

which there was space for two digits. Most of these errors

were due to dots or dashes after the number being

treated as a repetition of the number. There were also

misinterpretations of a preceding 0 as a 6, a dash as a 1

and blocking or crossings out treated as genuine digits.

6.50 If the value for the number of rooms was a multiple

of 11, it was divided by 11 so that 33 was converted to 3

etc. Where the number of rooms fell between 61 and 69,

a value of 60 was subtracted to produce values from 1 to

9. For other high values, rules were put in place to impute

where the number of rooms was greater than a value between

10 and 15 depending on the accommodation type.

Edit and Imputation

6.51 Census users made it clear in consultation that they

wanted complete and consistent outputs, to avoid the risk

that different users would make estimates in different ways.



The 2001 Census Edit and Imputation strategy followed

these principles:

• all changes would improve the quality of the data;

• the number of changes would be kept to a minimum;

• missing data would be imputed for all variables,

providing a complete and consistent database, and

• the system should be relatively easy to develop

and capable of processing large volumes within

short timescales.

6.52 An Edit and Donor Imputation System (EDIS) was

applied to individual records once the data had been loaded.

It was designed to fill in all the gaps in records for existing

people and households, except for religion for which non-

response was allowed as a valid response. The ONC

imputed for whole households and people who were

missed from the Census at a later stage in processing.

6.53 One of the aims of the Census was to obtain a

complete set of data for all members of the population.

The EDIS was developed to correct inconsistencies and

to estimate values for missing data whilst preserving the

relationships between variables. Missing values on a

record were estimated from those of a similar individual or

household. In particular the EDIS system aimed to:

• improve the relevance to users, as users

requested complete and consistent output;

• improve the quality of the data by resolving

inconsistencies and removing respondent errors;

and

• adjust the data for non-response bias. The

pattern of non-responses is often different from

that of reported data, and users would be unable

to correct consistently for non-response bias or

accurately estimate values for derived variables

based on more than one item from tabular output.

6.54 EDIS contained five components:

• Multi-tick rules dealt with cases where more

than one box was ticked but only one option was

allowed. In some cases there was a rule for

selecting one tick. If a set of priorities for

accepting one tick could not sensibly be made or

more than half the boxes were ticked, the

answer was treated as missing, and a value was

supplied at the imputation stage;

• Range checks were applied to prevent answers

being outside an acceptable range. These were

set to missing for subsequent imputation.

Examples were households with 0 or more than

99 rooms, or with more than 20 cars, people with

a date of birth before 1891 or after Census day,

who last worked before 1941 or who worked

more than 99 hours per week;

• Filter rules were applied to resolve situations

where responses were not consistent with the

routing instructions on the form. For example,

people under 16 or over 75 were not required to

answer any of the employment questions. As a

consequence these fields were set to ‘No Code

Required’. The variable Activity Last Week was

also derived at this stage; and

• Edit rules were applied to responses which

appeared to be in error or inconsistent when

compared with other data (such as married

couples of the same sex, a child less than 13

years younger than its parents, or a married

person under 16). These rules, known as hard

checks, determined which inconsistent value or

values should be changed. They provided a

replacement value or set the response to missing

if unable to resolve inconsistencies.

• Imputation was applied when there was no

answer on the Census form, it failed the multi-

tick rules or Edit marked it for imputation to

resolve an inconsistency.

6.55 In determining how to resolve such inconsistencies,

the principle of making the minimum number of changes

was followed as far as possible. Thus if a person was

under 16, married and had answered employment questions

such as occupation, age would be set to missing, since

the inconsistency could be resolved with the least change

by imputing a value for age between 16 and 74.

6.56 The edit process also identified unlikely but not

impossible responses, for example people under age 35

who were retired from paid work. Large numbers of these

responses would indicate a potential problem with the data.

The number of occurrences of these unlikely responses or

‘soft checks’ was reported but the data was not changed

as a result, unless a problem was identified.

6.57 Imputation was applied to all items that were missing

or had been set to missing by a previous step. This was

not applied to religion. EDIS was applied to Households,

persons within Households and persons within Communal

Establishments. The principle involved searching for a single

donor household to supply all the missing variables in a

recipient household.

6.58 Imputation searched for a similar person or

household (the donor) whose values would be copied into

the records with missing components (the recipient).
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EDIS in Operation

6.59 The EDIS system was successful in its main aim of

providing a complete and consistent database of values

for all people who completed Census forms. It did so

efficiently and followed the principles of making minimum

changes to the data. EDIS performed as expected and

was completed within the planned timetable. Imputation,

which accounted for the vast majority of the running time

was completed in three days, eight hours for the EAs in NI.

Edit

6.60 A total of 281,521 edits were carried out on the data

for 234,022 people. The base population for EDIS was

1,627,931 people enumerated in the Census in Northern

Ireland, including some 24,290 students living away from

home during term-time for whom only a few demographic

and relationship questions applied at their home address.

The eight most frequently executed edits accounting for

90 per cent of the total were:

• 75,337 carer set to no where missing unless

activity last week was also missing;

• 50,228 workplace size set to 1-9 where person

was self-employed;

• 31,171 health set to good where missing unless

activity last week was also missing;

• 27,248 travel to work set to work mainly at or

from home where workplace address

was mainly work at or from home;

• 21,515 marital status set to single where missing

(unless country of birth is elsewhere) if

age is in range 5 to 15, carer is no, no

code required or missing, spouse is no

and partner is no;

• 18,904 supervisor set to no where missing

unless occupation also missing;

• 15,741 missing country of birth set to that of

siblings, parents or other related people

in household who have the same

country of birth; and

• 13,323 set marital status to single where

missing if age is less than 5, carer is no,

no code required or missing, spouse is

no and partner is no.

Imputation

6.61 The search looked at all records in an Estimation Area,

a group of contiguous Local Authority Districts. Northern

Ireland was split into three such population areas: Belfast

(250,000), East of NI (75,000) and West of NI (62,000).

The method searched for a donor using up to five matching

variables, which were determined by the fields requiring

imputation on the recipient record. Values were then copied

over from the donor household to fill the missing values

on the recipient record, and consistency checks were then

applied and the donor rejected if any check failed.

6.62 EDIS searched for a single donor household to

supply all the missing variables in a recipient household.

Values were copied over from the donor household to fill

the missing values on the recipient record. Consistency

checks were then applied and the donor rejected if any

check failed. Potential donor households were scored

using a second set of matching variables relating to all

people in the household. In addition, potential donors

were penalised if they had been used before as a donor

or if any of their fields had been edited or imputed. If

potential donors still scored equally, the donor

geographically closest to the recipient was chosen.

6.63 The intention was to use joint imputation where

possible, i.e. selecting a single donor household to impute

for all the people with missing values in a recipient household

so as to preserve the joint distributions between variables.

If no suitable donor household could be found for joint

imputation, separate donors were sought to provide values

for each person in the household requiring imputation, if

necessary reducing the number of matching variables

(individual imputation). A fallback stage was required as

donor imputation failed to work for a few people. These

were imputed by testing values at random, until a value

was found which met the consistency criteria. A small

number of households could still not be completely resolved

because of inconsistencies in age and relationships

between people. As a final stage, those containing up to

eight people were completely replaced by synthetic

households drawn at random from a set of the same

household size. Households of nine or more people were

corrected clerically.

6.64 Two-thirds of person records were complete. One or

more items needed to be imputed for 525,449 people - that

is 32.3 per cent of the population who returned Census forms.

Of these, 218,850 were dealt with by joint imputation.

Some 352,740 were imputed using individual imputation,

including all those in single person households. 342,944

of these used a donor household of the same size as the

recipient’s and the remaining 9,796 a household of

different size. 13,935 people required imputation using the

fallback method and 354 by a data file amendment. A

number of people had items imputed by more then one



method; hence there is some double counting. 26.9 per

cent of the population were used once as donors, 2.5 per

cent twice and 0.2 per cent three or more times.

6.65 For household variables, 85 per cent were complete,

98,645 needed imputation, which was 15.2 per cent of all

households. 2,202 were dealt with by fallback, the

remainder by joint imputation. Almost all the donor

households for joint imputation were used only once.

Disclosure Control

6.66 The confidentiality of personal information is a legal

obligation, reinforced in the National Statistics Code of

Practice. The Northern Ireland Statistics and Research

Agency has made commitments publicly to ensure the

protection of information collected from the 2001 Census.

These commitments were given on the Census form:

‘The information you provide is protected by law and treated
in strict confidence. The information is only used for statistical
purposes, and anyone using or disclosing Census
information improperly will be held liable to prosecution.
Census forms will be held securely under the terms of the
Public Records Act (Northern Ireland) 1923.’

and in the White Paper ‘The 2001 Census of

Population’(March 1999).

‘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

• randomly modifying some data before the
statistics are released.’

6.67 In order to honour these commitments the three UK

Census Offices; Office for National Statistics (ONS),

General Register Office for Scotland (GROS) and Northern

Ireland Statistics and Research Agency (NISRA) developed

and implemented a robust disclosure control strategy.

This helped secure public confidence in the three Offices’

resolve to safeguard the personal information provided

through Census forms and ensure full co-operation with

the Census thus enabling them to provide authoritative

statistics to the highest quality possible.

Disclosure Control in 2001

6.68 The development of the disclosure control strategy

for the 2001 Census consisted of two main elements:

• a review of the disclosure methods deployed in

1991 and increased risk of disclosure since

1991; and

• a programme that researched possible

disclosure control options.

The aim of the project was to have measures in place to

uphold the 2001 Census confidentiality commitments given

on the Census form and in the White Paper while allowing

the maximum use to be made of Census data.

6.69 The review of the 1991 methodology concluded that it

effectively protected information about identifiable persons

and households and that at least the same level of

protection should be provided in 2001. The table design

and population thresholds worked well in 1991. However,

an alternative tabulation method to Barnadisation was

required due to inconsistencies that appeared within, and

between, tables, through a loss of additivity as a

consequence of Barnadisation.

6.70 The Census Offices also needed to consider options

of protection that would address increased risk of disclosure

as a result of improvements in technology and the impact

this has on the availability of data and the ease with which

an intruder may identify individual information. In particular:

• the 2001 Census results would be very widely

disseminated via the Internet meaning that users

and the general public could acquire Census

data more readily and easily than ever before.

The increased accessibility also increases the

risk of misuse of Census data;

• the 2001 Census would provide outputs through a

variety of media and provide information that would

be more detailed than published for previous

Censuses. Data would be provided for COAs

that are considerably smaller in geographical size

than the lowest geographical level provided in

1991. For these small geographical areas, which

contain approximately 125 households, there

would be a need to manage the risk of revealing

information about individual persons or households

with unique characteristics in such small areas; and
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• Census data users can obtain large volumes of

Census statistics freely and any increased risk

from attempts to break the confidentiality

protection provided would need to be managed.

6.71 An initial piece of research work indicated that the

disclosure risk associated with the release of statistics for

small areas indicated that the risk increased rapidly if the

population base fell below 100. Accordingly it was agreed

by the Census Offices that the smallest unit of geography

for Census outputs should be, on average, no smaller

than this and Census Output Areas eventually contained

an average of 125 households.

6.72 The initial plans for disclosure control for 2001 were

based on a series of simultaneous approaches. These were:

• the use of Census Output Areas as the smallest

unit of geography with an average size of 125

households decided on the basis of an assessment

of disclosure risk; and

• allied to the average size of COAs, thresholds for

minimum size were applied.

In 1991, the thresholds used were: 

• 16 households and 50 persons for Census Area

Statistics; and

• 320 households and 1,000 persons for Standard

Tables.

In 2001 these were increased to: 

• 40 households and 100 persons for Census Area

Statistics; and

• 400 households and 1,000 persons for Standard

Tables.

Where areas fell below these thresholds desirable Census

output was examined on a case-by-case basis. The smallest

area for which commissioned output will be released is a

Census Output Area, which contains approximately 125

households. All other areas will be amalgamations of

these areas, except Grid Squares (see 8.49 to 8.54).

• table specifications were examined to ensure

that the numbers of cells in tables were

appropriate for the expected population bases;

• household records were swapped with similar

records from the same area. This procedure adds

uncertainty to data by swapping the geographical

location of a small sample of households with

that of another household in the same District

Council (or group of District Councils). The

procedure was designed such that the integrity

of swapped data was not substantially different

among key variables from that of data which

haven’t been swapped. The percentage of

records swapped and the basis on which they

are swapped must remain confidential;

• household records that were swapped were

matched on a number of residents and their age

and sex profile. This ensured that the basic age/sex

counts are unaffected by record swapping; and

• a condition was included in all end user licences

that the Census material shall not be used to

attempt to derive information relating to an

identified person or household, nor shall a claim

be made that such information has been

obtained or derived.

6.73 A review of the above procedures by ONS in 2000

concluded that the continued presence, in particular, of

counts of one in cells would lead to the perception of a

continued disclosure risk. Accordingly ONS proposed an

additional layer of disclosure control. The issue was

controversial and a large number of users would have

preferred to have no additional disclosure control protection

measures. Where users indicated a preference, small cell

adjustment was the preferred choice. This was largely due

to the advantage that the method allowed tables to be

internally additive and only adjusted small cells. Ultimately,

small cell adjustment was applied in England and Wales

and Northern Ireland to all Census outputs. Scotland did

not apply small cell adjustment to their outputs.

Geographical Support

6.74 Northern Ireland Census forms were processed

along with the other forms from the rest of the UK. A

geography database created as part of the enumeration

area planning exercise was used extensively during the

processing of Census forms to check the validity of postcodes

and allow grid references to be added. Postcode and

address queries raised during the process were passed to

the NI geography team for resolution and various automated

and manual systems (collectively known as the Lockheed

Martin Address System (LOMAS)) were used to ensure

the final Census database contained accurate and valid

postcodes and associated grid references.

6.75 Although far more records than originally planned

were passed to geography for query resolution, the flexible

nature of the systems meant that they could be adapted

to cope and ensure that crucial end dates were still met.



Conclusions

Data Capture and Coding

6.76 The overall quality of the captured and coded data

was acceptable, and the measurement approach was a

significant improvement on 1991. Some major quality issues

arose, and there was a cost associated with fixing the

faults in the data that could have manifested themselves

in local statistics. Staff ingenuity and dedication enabled

many of the anomalies thrown up in data capture and

coding to be resolved before the data was used by

‘downstream processing’.

6.77 The solution implemented by Lockheed Martin was

based on their approach to the 2000 Census in the US. In

the US, forms were scanned and data captured by the

system on a first come - first scanned basis. There was

no effective batching of forms by area of origin.

Conversely, for the UK Census forms were batched in the

field into Enumeration District batches and then were

scanned within the Enumeration District batch. The Lockheed

Martin solution was therefore prone to systematic errors

at a local level that had not been encountered in the US

(e.g. black scanner lines on consecutive forms, incorrect

box identities, etc.). Finally, the Lockheed Martin solution

did not build in effective batch control features that could

have utilised the forms being generally in form number

order within the box.

6.78 Given the approach taken to capture and coding for

the 2001 Census, NISRA obtained significant economies

of scale from working jointly with ONS and GROS. The

cost of capturing and coding a Northern Ireland Census

form was less than if we had set up the same or similar

solution independently.

6.79 There were some timetabling issues that ultimately

led to a slippage of three months in the delivery of the last

Northern Ireland EA, and five weeks in the final contract

data delivery milestone (an ONS EA). The slippage

contributed to the one-month delay in issuing the first

results from the 2001 Census. However, this was still a

reasonable achievement in the context of a four-year

programme and an exercise of the scale of Census

capture and coding. Overall, delivery for 2001 was quicker

than in 1991 and the project compares extremely favourably

with other government Information Technology projects.

Edit and Imputation

6.80 The EDIS system performed fully to specification,

and ran well within the planned timetable. On average,

imputation, which accounted for the bulk of the running

time, was completed in 3 days 8 hours for the Estimation

Areas in Northern Ireland.

Disclosure Control

6.81 Some elements of the disclosure risk assessment

should have been carried out earlier. It was less than one

year before Census day, in 2000, that it was concluded that

extra precautions were needed to protect information as a

result of the increased risk or perceived risk to confidentiality.

Consultation with users highlighted concerns about the impact

of small cell adjustment on data quality. This emphasised

a need to provide users with information on the impact on

quality of disclosure control methods. Users have expressed

concern that some crucial later decisions, particularly on

disclosure control were made without consultation.

6.82 However, Disclosure Control ensured that both the

government and the Registrar General upheld their

commitments to protect the confidentiality of the data

provided in the Census.
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7 Coverage Adjustment

Introduction and Methodology

7.1 Every effort is made to ensure everyone is counted

in a Census. However, no Census is perfect and inevitably

some people are missed. This under-enumeration does

not usually occur uniformly across all geographical areas

or across other sub-groups of the population such as age

and sex groups. Therefore, it is accepted best practice to

assess the extent of any under-enumeration, usually by

means of a post-enumeration survey. Non-response to

Censuses and surveys is increasing in much of the

developed world so assessing the scale and type of under-

enumeration is becoming more important.

One Number Census 

7.2 In the 1991 Census, the post-enumeration survey

(The Census Validation Survey - CVS) suggested that

overall less than one per cent of the population were

missed. However, it was recognised that the survey did

not identify the full extent and distribution of the under-

enumeration as its main focus was the accuracy of

responses to specific questions. Following further work,

the level of coverage achieved in the 1991 Census was

retrospectively estimated at 98 per cent. As in previous

Censuses, the outputs from the 1991 Census outputs

were not adjusted for under-enumeration, but the mid-

year population estimates series (the MYEs) was

adjusted. Differences in the published population statistics

for 1991, 1.578 million enumerated in the Census and

1.607 million in the mid-year estimate, are mainly due to

the final estimate of Census under-enumeration.

7.3 During the extensive consultation carried out prior to

the 2001 Census, users of Census data were clear that

they wanted one definitive set of estimates, from the

Census, which were consistent with the MYE series. The

One Number Census (ONC) project provided a way to

address this issue, incorporating methodologies to add

imputed households and individuals and thus adjust Census

responses for estimated under-enumeration. As the mid-

year population estimates were directly based on these

ONC population estimates, this produced a clear and simple

link between Census statistics and population estimates.

7.4 The extent of this under-enumeration was identified

using a large survey (the Census Coverage Survey - CCS)

covering approximately 10,000 households. Statistical

techniques were then used to produce a database adjusted

for under-enumeration from which the final Census results

were produced. The One Number Census results provide

a new 2001 benchmark for the annual population estimates

series published by Northern Ireland Statistics and Research

Agency (NISRA).

7.5 The ONC methodology was devised by ONS in

consultation with experts from Southampton University.

The ONC Steering Committee, which included a number of

external experts and representatives, oversaw and guided

the development of the methodology and management of

the project, while a One Number Census Project Board

oversaw the day-to-day progress of the project. NISRA

was represented on both the project board and the

steering committee. The key stages and processes used

to achieve the ONC aims are summarised below, while

fuller details of the methodology can be found at

www.nisra.gov.uk/Census/Censusmethodology/

onenumberCensus.html.

7.6 Throughout the UK, the ONC approach was applied

separately in geographical areas (termed Estimation Areas)

containing approximately 500,000 people. Northern Ireland

was divided into three areas, namely, Belfast, West of NI

and East of NI. These areas, which are each composed

of aggregates of Local Government Districts (LGDs), had

populations of 275,000, 600,000 and 700,000 respectively.

Census Coverage Survey (CCS)

7.7 In each of these Estimation Areas (EAs), a sample

of postcodes was drawn for targeted CCS interviews. The

aim was to identify and interview all households within

each postcode. Under-enumeration has historically been

observed to vary spatially with area characteristics, for

example by urban / rural, level of deprivation and community

background. The design of the 1997 Census Test had

been stratified by these three factors and, accordingly, the

CCS sample was stratified according to the response

rates observed in the 1997 Census Test, with each EA

divided into three strata broadly corresponding to high,

medium and low expected response rates. Each stratum

was adjusted for under-enumeration separately.

7.8 The CCS began three and a half weeks after Census

Day. In order to maximise independence between the Census

and the CCS, CCS interviewers were not provided with

the Census address lists for their areas. Maps of the

postcodes selected for the CCS were supplied to interviewers

and they attempted to interview every household at every

address within the postcode, in effect re-enumerating the

area. Comprehensive training was provided for the 100

CCS interviewers, who normally worked on the social

surveys conducted by NISRA’s Central Survey Unit (CSU).



7.9 The One Number Census method of estimation is

optimal when there is independence between the Census

and the CCS, and considerable effort was made to ensure

operational independence between the Census and CCS.

For example:

• the sample postcodes were kept confidential;

• Census managers were not able to work on the

CCS;

• CCS managers were not allowed to work on the

Census; and

• CCS interviewers were drawn from NISRA’s

Central Survey Unit rather than Census

enumerators.

One Number Census (ONC) in Operation

Data Matching

7.10 The returned CCS records were matched with those

from the Census using a combination of automated and

clerical matching. The matching process had to be as

accurate as possible because mismatches have a direct

impact on the final estimates. The five key stages of the

matching process for each unique postcode were: Exact

Matching; Probability Matching; Clerical Resolution; Clerical

Matching and Quality Assurance (including a double

matching strategy). Further detail of the matching algorithms

can be found in the ONC Steering Committee paper SC9814

www.nisra.gov.uk/census/sc9814.pdf

ONC Estimation

7.11 Populations for each EA, by age and sex, were

estimated using a combination of standard statistical

techniques. Estimates of the total population in postcodes

covered by the CCS were based on a methodology

known as Dual System Estimation (DSE). It was

inevitable that both the Census and CCS would miss

some households and people. The DSE provides an

estimate of the number of households and people missed

by both the Census and the CCS, using - as input - the

known numbers of people counted in both the Census and

the CCS, those counted only by the Census and those

counted only by the CCS and an estimate of dependency

between the Census and the CCS. Linear regression

models were developed to measure the relationship

between the Census counts and the dual system estimates

in the postcodes covered by the CCS, and these models

were used to estimate under-enumeration in the areas

where the CCS was not undertaken. These estimates

were made separately for each age-sex group in each

stratum. ONC Steering Committee Papers SC0003A

(www.nisra.gov.uk/census/sc0003a.pdf) and SC0003B

(www.nisra.gov.uk/census/sc0003b.pdf)

provide a more detailed methodology.

Dependency

7.12 Simulation work undertaken prior to the Census

examined the impact of dependence on estimates from a

DSE. These simulations demonstrated that, even for quite

large levels of dependence, the impact on the population

estimates is small provided both the Census and CCS

have high response rates. However, the presence of

dependence requires that it be explicitly included in the

estimation process if unbiased estimates are to be made.

Details of this research can be found in ONC Steering

Committee paper SC0103 at

www.nisra.gov.uk/census/sc0103.pdf

7.13 The UK level quality assurance indicated a degree

of dependence sufficient to warrant adjustment. There

was a predetermined UK contingency strategy to be used

for such an eventuality, adjusting the Dual System Estimator

so that the resulting population estimates were consistent

with plausible target sex ratios, or other demographic

information. However, the quality assurance process had

shown changes in the observed sex ratios over time in

the Censuses of 1971, 1981, 1991 and 2001, so that it

was concluded that it would not be appropriate to base an

adjustment on an assumed sex ratio. Alternative methods

of adjustment were investigated and a method, using a

household-level count, was developed and implemented.

The three Census Offices used slightly different methods

to estimate dependence, because of the variation in

quality of data sources. Details of the principles behind

the dependency estimate are provided at

www.nisra.gov.uk/census/dependency.pdf 

while the Northern Ireland methodology is described at

www.nisra.gov.uk/census/censusmethodology/

dependencypaper.pdf

ONC Imputation

7.14 Records for households and individuals estimated to

have been missed by the Census were imputed to produce

a complete set of responses for each household and

person, whether directly responding or imputed by the

adjustment for under-enumeration. The ONC imputation

process had three main stages:

• imputation of missed households (and the

individuals within them); imputed households

were geographically placed into either a physical
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property identified by Census enumerators where

no Census response had been received, or into

areas where similar households already existed;

• imputation of missed individuals (i.e. individuals

missed from households where the household

had been counted by the Census). Donor

individuals for each type were selected and used

to impute individuals into the types of

households that were likely to have missed

people from their Census return. This process

added imputed people to real households; and

• calibration to estimates of the population. This

ensured that the overall distribution of imputed

individuals and households was the same as the

final ONC estimates of households and individuals.

7.15 The result was an individual level database that

represented the best estimate of what would have been

collected had the 2001 Census not been subject to under-

enumeration. Tabulations derived from this database

automatically include compensation for under-enumeration

as estimated by the CCS, for all variables and all levels of

geography. The detailed methodology can be found in the

ONC Steering Committee Paper ‘A Donor Imputation

System to Create a Census Database Fully Adjusted for

Under-Enumeration’ (SC9908)

www.nisra.gov.uk/census/sc9908.pdf

One Number Census (ONC) Quality Assurance

7.16 An extensive quality assurance (QA) process was

undertaken to ensure the overall ONC population estimates

were coherent, consistent with other relevant sources,

and of the right overall magnitude. This involved a series

of quality checks at LGD, EA and Northern Ireland levels

aided by data, grouped by age, sex and geography,

drawn from the annual mid-year population estimates

produced by NISRA and aggregate level administrative

data. The administrative data sources and those supplying

them were: state pension and child benefit (Department of

Social Development); children at school (Department for

Education); students in further and higher education

(Department for Education); NI Central Health Index

(Department of Health and Social Services and Public Safety).

7.17 The various data sources were used to calculate a

range of plausible values for the number of people of each

sex within five-year age groups in each geographical area.

The ONC population estimates were compared with these

‘diagnostic ranges’. A range of descriptive information was

also gathered to give a fuller picture of the area under

consideration, for example information about the fieldwork

for the Census and the CCS. Demographic ratios such as

the number of males to females were also calculated. All

of this information was presented to Quality Assurance panel

meetings consisting of specialists from NISRA, ONS, GROS

and Southampton University. They considered the evidence

for each EA and LGD before either accepting or rejecting

the estimates. Each Census Office had its own QA panel,

with representatives of the different offices sitting on each

others’ panels to ensure consistency.

7.18 In GB there was a predetermined contingency

strategy in the event of the ONC estimate for any EA or

LA being rejected. Information from similar LAs, which

had already passed the QA process, was to be used to

make adjustments. This process is called ‘borrowing

strength’. The similar LAs, or borrowing strength areas,

for each LA were set out and agreed as part of the ONC

consultation. These strategies are covered in detail in the

paper ‘ONC Quality Assurance and Contingency’,

www.nisra.gov.uk/census/oncinfopaper.pdf but they were not

required or used for Northern Ireland EAs.

The ONC and the Mid-Year Population Estimates (MYEs)

7.19 One of the main drivers for the ONC approach was

the desire to place Census counts and the population

estimates on similar bases. In 1991 the Census count and

the MYE differed by about 30,000 mostly attributable to

under-enumeration in the Census. In 2001 the difference

between the Census count (1.685 million) and the MYE

(1.689 million) is only 4,000. This is attributable to two

sources. Firstly, about 1,500 members of the Armed

Forces stationed here (and counted in the MYE) were

counted in the Census in GB; this referred to persons who

had a home and family in GB and they were counted in

GB Censuses to ensure that household structures were

reported as accurately as possible. The remaining gap

reflects births, deaths and migration between Census Day

(29 April 2001) and MYE day (30 June 2001). The link

between the ONC estimates and the mid-year estimates

is described in more detail at

www.nisra.gov.uk/archive/registrar/2001registrar_App5.pdf

7.20 As well as making the Census/MYE link clearer, the

ONC has also made the age distributions within the two

data sets more similar. The ONC demonstrated again the

previously observed phenomenon that under-enumeration

is concentrated in certain age groups, particularly young

adults and the ONC adjustment ensures that age

distributions in the Census and the MYEs are similar.



Consultation

7.21 It is important that users of Census data have

confidence in the estimates of the population produced by

the One Number Census. In arriving at the ONC

methodology and processes, acceptance was sought in a

number of ways, including:

• the Steering Group which included key

representatives from the academic and user

community and interested experts;

• the consultation process with Census user groups;

• a ‘Series A’ Royal Statistical Society (RSS) paper

(Brown et al, 1999);

• several RSS seminars;

• the Spring 1998 Census Consultation paper

‘2001 A One Number Census’;

• the Spring 1999 Consultation paper ‘A Guide to

the One Number Census’;

• a workshop hosted by ONS devoted to the One

Number Census project in May 1998; and

• special workshops held in conjunction with ONS

Census Output Consultation.

Roadshow Meetings

7.22 In Northern Ireland, the ONC process was publicised

through, among other events, a Census roadshow, a

meeting of the local group of the Royal Statistical Society

and a presentation at the annual Conference on Applied

Statistics in Ireland (CASI).

7.23 The 1999 ONC Steering Committee Paper SC0012

‘The One Number Census in Northern Ireland’ describes

how the ONC principles were applied in Northern Ireland,

and the research conducted to estimate the quality of the

resulting estimates. This paper can be found at

www.nisra.gov.uk/census/sc0012.pdf

Conclusions

7.24 It is estimated that 95 per cent of the population

were covered in completed Census returns. It has been

estimated, approximately, that a crude adjustment based

on populating dummy forms for households believed by

enumerators to be occupied households, might have

increased coverage to around 98 per cent of which 3 per

cent were estimated. Without the ONC, this additional 3

per cent would have been estimated by simply factoring

up the enumerated population and not taken account of

the likely differences between the enumerated and non-

enumerated populations. It is clear that the ONC has

enabled a more accurate population count giving a more

representative picture of the characteristics of the population.

7.25 There is a perception amongst some users that the

ONC led to a much longer timetable and to the results

being delayed. The ONC process added around two

months elapsed time to the original timetable. The

overwhelming view from users during the consultation

phase was that this was an acceptable length of time to

wait for the higher quality data afforded by the ONC process.

7.26 However, there were unforeseen delays within the

ONC operation. In implementing any major innovation,

there is always a greater risk of the unexpected cropping

up and there were two such major occurrences on the

ONC. One was when the imputation method caused

inappropriate ‘spikes’ (see 7.32), which had to be eradicated,

and the other was the need not just to adjust for

dependency but also to develop an alternative adjustment

method when the contingency strategy proved unsuitable.

Both of these took significant time and resource to

resolve. Although they did not cause additional delays, the

former resulted in data already issued (Key Statistics at

ward level) having to be marginally revised and reissued.

7.27 A related lesson is that the ONC system development

was carried out too late because the methodology was

not finalised until a late stage. The consequence was

insufficient time to develop and test the system fully

before live running began. The resources that had been

estimated for live running at ONS were not enough. To

address this staff were seconded from other areas.

7.28 Organisationally, the project management of the

whole ONC at ONS was successful and was well

integrated with the rest of the Census operations.

Relations with both the research team at ONS and the

academic team at Southampton were extremely good and

created an excellent partnership, which helped to develop

skills among those at NISRA.

Statistical

7.29 In statistical terms, the ONC was a natural progression

from the introduction of the Census Validation Survey in

1991. There would have been much bigger question

marks about the Census results in 2001 if they had not

been adjusted for the estimated under-enumeration of

80,000 people, especially if the estimate of under-

enumeration had followed the publication of Census

results after a time lag.
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7.30 The estimates of under-enumeration, and thus the

Census results, are based upon a sample survey (the

Census Coverage Survey) and are therefore subject to

sampling error. Standard statistical techniques have been

used to calculate these error levels and produce confidence

intervals for the One Number Census results. The error

levels associated with the ONC estimates are mainly driven

by the magnitude of the estimated under-enumeration and

the sample size of the CCS. The resulting 95 per cent

confidence interval for the Northern Ireland population is

+/- 0.7 per cent or about +/- 12,000. However, the confidence

interval takes no account of the non-sampling errors that

may exist such as those introduced by the estimate of

dependence, the possible misunderstanding that the public

have had about the concept of usual residence and universal

sources of survey errors such as incorrect form completion.

Quality Assurance and Dependence 

7.31 Operationally, the quality assurance process at LGD

level or higher was successful: nothing on its scale had

been done before in any other country and, at the UK level,

international experts have commented on its thoroughness

and professionalism. There are, however issues regarding

the time/quality balance. The pressure to produce Census

results as-soon-as-possible can conflict with the need for

in-depth demographic analysis. While all that was possible

in the time was achieved, allowing more time to explore

every issue in depth may have proved beneficial -

achieving the right balance is difficult.

7.32 The problem of the inappropriate spikes and the

necessary revision to published ward level Key Statistics

mentioned earlier illustrates the time/quality conflicts. The

problem was caused by the ONC process assigning incorrect

geographical references to a small number of cases and

was discovered by NISRA during the quality assurance of

Census Output Area level statistics. Had the release of

the original ward level data been delayed until this

detailed quality assurance work had been completed at

the lower geography of Census Output Area, revision

would not have been necessary, but the release of the

original ward statistics would have been delayed. NISRA

took the view that the ward level statistics required

revision but, as quantified at the time, the conclusions

drawn from analyses of the original ward statistics would

have differed little from analyses of the final estimates.

7.33 The ONC relied completely on the CCS as the sole

source of information on under-enumeration and

subsequent work in England has shown this to be a

shortcoming, in particular where the coverage of the

Census is exceptionally low. In practice there was little

alternative; investigations during the development found

that none of the other sources which might have been

used in a triple system estimator (Census, CCS and a

third national population source), was reliable across the

country as a whole. The CCS was designed as carefully

as possible to be independent and the operational

measures put in place to achieve this were successfully

implemented. The CCS also achieved high response

rates in the majority of areas. However dependence was

found. Intuitively it does seem likely that the chance of

being missed by the CCS is higher if the person in

question was missed by the Census. The measurement of

such ‘dependence’ is extremely difficult; internationally

there has been some theoretical work but nobody else, to

our knowledge, has attempted the practical application of

measuring ‘dependence’. In hindsight, NISRA should have

done more to acknowledge the likely presence of

dependence and the need to estimate dependence or

introduce an independent third data source.



8 Releasing the Results

Introduction

8.1 The 2001 Census was the first to base the planning

of output on a strategy that was agreed at the outset and

included in the White Paper (as government policy). It

was based on the simple premise that ‘the investment in

the Census was only justified if the results are made

available speedily and in a clear and useable form’.

8.2 The Census output strategy comprised four main

groups of deliverables:

• a set of statistical tables or Standard Output,

which would fulfil user requirements;

• products, including reports to Parliament, which

would meet statutory requirements for output and

allow easy access to standard Census results;

• arrangements for licensed and value-added use

of 2001 Census output, and

• a specialist service to deal with user enquiries

and requests for commissioned output.

Designing the Products and User Consultation

8.3 The key criteria to meet users’ needs were that

outputs should:

• be comprehensive and comparable between

areas, both within Northern Ireland and between

Northern Ireland and other parts of the UK;

• have flexibility to meet ad-hoc requirements;

• be fit for purpose and delivered to a pre-

announced timetable; and

• not be constrained by bureaucratic or financial

barriers, particularly charges.

Consultation with Users

8.4 Substantial consultation was undertaken from 1999

to 2001. This was to ensure the Standard Tables met user

requirements, as far as possible. Consultation with users

showed that there remained a preference for most

Census output to be provided in a standard set of tables.

8.5 Four rounds of general consultation were undertaken.

During these, draft tables were made available to all users

for comment and initial plans for specification and release

of the output were discussed. More in-depth discussions

were then held with key users to ensure their needs were

fully understood. A Census Outputs Roadshow was also

held in Northern Ireland as part of the final consultation.

Similar consultations were held in other parts of the UK.

As a result of these consultations the draft tables were

amended substantially.

8.6 The consultation also identified user requirements

for the standard products. These specifically dealt with the

preferred methods of access. These included the need for

printed volumes, accessing results through the Internet

and developers of commercial packages being able to

load results in bulk into their databases. 

8.7 It is perhaps inevitable that the populating of pre-

specified tables with actual returns identifies problems

that could not be predicted. The most striking example

was the responses to the Census question on housing

tenure (H9). The Census returns exhibited more cases

than expected classified to ‘lives here rent free’ and fewer

cases than expected for ‘rents’. Analysis in conjunction

with the landlord question showed a large group of

respondents who were living in NIHE properties, claiming

to live rent free. NIHE tenants do not live rent free, but a

sizeable proportion has their rent paid directly to NIHE

through housing benefit. NISRA decided to implement an

edit that set tenure to ‘rented’ for all cases where the

landlord was NIHE as this provides a better estimate of

the tenure status of Census respondents. 

8.8 GROS and ONS decided not to adjust the tenure

data, and report the responses as given, with footnotes

describing possible concerns about the interpretation of

the Census outputs for tenure. This led to essentially

different tenure outputs in Northern Ireland and, because

tenure is used frequently for cross-tabulation, Northern

Ireland data that is inconsistent with GB data for many

supposed Standard Tables.

8.9 Some Census customers wished to load data into

their own database systems. This led to the creation of a

specific data format for this purpose which was supplied

free of charge. This facilitated the wider distribution and

use of 2001 Census results.

Tabulation

8.10 Output media used by other Census organisations

across the world was evaluated. In particular the websites

and CD-ROM outputs designed to deliver the results of

recent Censuses in New Zealand, Australia, USA and

Canada were investigated. The output teams assessed

the developments in electronic publishing and the

feasibility of web delivery, in advance of such initiatives as

Neighbourhood Statistics. A range of software was evaluated

and procured in order to take advantage of technological

development in tabulation and publication.
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8.11 An external review was conducted by the Katalysis

Consultancy in 1999. The aim was to determine the value

and potential of contracting with private sector

organisations to assist in the production of the Census

results. The review concluded that elements of the process

could be conducted outside NISRA. Further investigation

showed that none of these elements would be large

enough to require open government Procurement

Agreement procedures to apply. The exception was the

procurement (and licensing for some years) of the

specialist tabulation software required for the work.

Use of SuperSTAR

8.12 A full and wide-ranging review of potential tabulation

software was then carried out. This identified SuperSTAR as

a tool capable of producing a large number of tabulations

from a massive amount of data, in a relatively short time. The

SuperSTAR tabulation software was procured in 2000 and

thorough testing took place between May 2000 and June 2002.

8.13 This software suite has two major components that

were used by the Census:

• SuperCROSS. The tabulation software used by

NISRA to process enormous numbers of records

at high speed. Individual records are held on a

database component called SuperMART that is

then interrogated by SuperCROSS, and

• SuperTABLE. This is distributed free to users on

CD-ROMs and allows manipulation of

information.

8.14 The software was enhanced to incorporate a

disclosure control routine that ensured the confidentiality

of the results. This required the tables to be run twice

prior to publication: with and without the disclosure

routines in order that the counts could be compared.

Considerable care was taken, and a number of failsafe

checks were employed, to ensure only the correct

undisclosive data was released.

8.15 An engineer from the software owners, SpaceTime

Research (STR), was assigned to ONS to support the

Census work across the UK. This had the advantage of

ensuring technical queries were dealt with quickly by highly

skilled support staff.

8.16 The SuperTABLE software was made available on

the CD-ROM supplements within reports and in-house

products containing SuperTABLE files. Early releases of

SuperTABLE enabled Key Statistics to be managed

effectively. Limitations were discovered when using the

software with the more complex multi-dimensional Standard

and Census Area Statistics (CAS) tables. Consequently

ONS, NISRA and STR worked together to seek ways to

enhance the software and overcome these limitations.

Products and Services

Definitions

8.17 The tabulated results of the 2001 Census fell into

several categories:

• Key Statistics. Presented as a set of 33 tables,

providing a summary set of results for areas with

populations above a threshold of 40 households

and 100 people;

• Standard Tables. Comprising more detailed

cross-tabulations for areas with populations

exceeding 400 households and 1,000 people;

• Census Area Statistics. Provide cross-tabulated

data for smaller populations, created for the

same areas as the Key Statistics;

• Theme Tables. Provide a range of summary

statistics for a variety of sub-populations of

interest within Northern Ireland;

• Univariate Tables. Provide detailed statistics for

a single Census topic;

• Area Profiles. Provide general information for

most areas. These can also be produced for

areas where populations are small and more

detailed output would otherwise call for

disclosure of confidential information;

• Headcounts. Created for all areas, either within

the tables themselves or separately where areas

contained populations too small to allow for any

other information to be released;

• Origin-Destination Matrices. Provide information

on flows of migrants or people travelling to work

from one specific geographical area to another; and

• Commissioned Tables. Created in response to

customer requests whenever a standard set of

output cannot provide the data required.

Confidentiality constraints are rigorously applied

and as a result some requests cannot be fully met.

Dissemination Policy

8.18 Output production was divided into four main

activities:

• tabulation of the Census results, including

commissioned tables;

• producing supplementary geographic material for

output;



• producing supporting information (metadata), and

• producing output in print, CD-ROM and web media.

8.19 Government policy sets out clear guidelines relating

to the use of official information. It endorses a move from

restrictive terms and income generation towards wider

and freer access, particularly through the Internet. This

will help customers get better value from the information

that government holds.

Output Objectives

8.20 When producing outputs, NISRA’s key criteria were

that outputs should:

• be drawn from a database which was complete,

with the exception of Religion, at the individual

record level and as unbiased as possible, with an

integral framework of geography and accompanied

by all relevant supporting information;

• be produced speedily and efficiently and be user-

friendly, accessible and intuitive;

• minimise the risk of disclosing information about

identifiable individuals; and

• use definitions and classifications that are

harmonised across the UK and, as far as

possible, with other sources.

Order of Processing and Availability

8.21 The first results from the 2001 Census were

published on 30 September 2002 in a report detailing a

count of the population by age and gender. The mid-year

population estimates for 2001, which are based on 2001

Census data, were also released in this publication.

8.22 More detailed results, commencing with Key

Statistics (percentage counts for each Census question),

were published according to the timetable below.
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Report Release Date

Northern Ireland Census Population Report 

and Mid-Year Estimates 30 September 2002

Northern Ireland Census 2001 Key Statistics 19 December 2002

Key Statistics at Output Area Level 30 May 2003

Northern Ireland Census 2001 Key Statistics 

for Settlements 10 February 2005

Key Statistics for Settlements with a usually resident 

population of between 500 and 999 persons: and 

household and population counts for smaller 

settlements with less than 500 usual residents 23 May 2005

Key Statistics for Super Output Areas 23 June 2005

Standard Tables for all geographies through 

to Local Government District Level 20 March 2003 and 16 April 2003

Standard Tables at Ward Level 23 July 2003

Census Area Statistics 10 September 2003

UK Census 2001 - Parliamentary Constituency Report 25 September 2003

Northern Ireland Census 2001 Univariate Tables 14 November 2003

Northern Ireland Census 2001 Migration, Travel to Work, 

and Workplace Population Report 17 February 2004

Northern Ireland Census 2001 Theme Tables 30 March 2004

Origin Destination Statistics Released in four phases; 

7 May, 15 July, 21 October, 16 December 2004 

Northern Ireland Census 2001 Grid Square Product 7 November 2005
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All outputs are available on the NISRA website at

www.nisra.gov.uk. Although the majority of tables are

available down to Census Output Area level, some are

restricted to Electoral Ward or Local Government District

level in order to preserve the confidentiality and utility of

the data.

Key Statistics

8.23 The Key Statistics Report provides summary

statistics for the majority of Census questions and topics.

They are mainly presented as percentages of population

totals facilitating comparisons between geographical

areas. They are presented for Northern Ireland, Local

Government Districts, Health and Social Services Boards,

Education and Library Boards, Parliamentary

Constituencies and NUTS Level lll Areas. The printed

report is supplemented by similar analyses, available

electronically for a number of small geographies.

Standard Tables

8.24 The Northern Ireland Census 2001 Standard Tables

consists of a number of cross-tabular outputs at Northern

Ireland Level. These cover a wide variety of Census

variables as agreed with users during the consultation phase

of the 2001 Census. The printed report is supplemented

by similar analyses which are available electronically for a

range of geographical units including, Health and Social

Services Board Level, Education and Library Board Level,

Parliamentary Constituency Level, NUTS Level III Areas,

Local Government District Level and Electoral Wards.

Univariate Tables

8.25 The Northern Ireland Census 2001 Univariate

Tables form a set of detailed counts for a wide selection of

Census variables. The counts are typically available for

each of the 5022 Census Output Areas (COA) and all

associated higher-level geographies in Northern Ireland

(i.e. Northern Ireland as a whole, Health and Social

Services Boards, Education and Library Boards, Parliamentary

Constituencies, NUTS Level III Areas, Local Government

Districts and Electoral Wards). The Univariate Tables have

been produced solely in electronic format and can be

accessed on the web or through a CD product.

Census Area Statistics (CAS) Tables

8.26 The Northern Ireland Census Area Statistics (CAS)

consist of some 86 pre-planned cross-tabular outputs

covering a variety of Census variables. The tables are

available for each of the 5022 Census Output Areas and

all associated higher-level geographies in Northern Ireland

(i.e. Northern Ireland as a whole, Health and Social Services

Boards, Education and Library Boards, Parliamentary

Constituencies, NUTS Level III Areas, Local Government

Districts and Electoral Wards). The tables were designed

specifically for use at Census Output Area level, and thus

all tables are available for all geographies.

8.27 Due to the volume of information involved, the tables

have been produced in electronic format only (i.e. no printed

report has been produced). A CD-ROM package which

provides easy access to the complete set of Census Area

Statistics for a range of geographical areas (Northern

Ireland as a whole, Local Government Districts, Health

and Social Services Boards, Education and Library Boards,

Parliamentary Constituencies, NUTS Level III Areas,

Electoral Wards and Census Output Areas) is available.

Origin-Destination Statistics

8.28 The three UK Census Offices produced two sets of

output using combinations of address of residence with

address of residence one year ago, and of address of

residence with that of workplace or (in Scotland) place of

study. These products provide statistics on the origin and

destination of migration and of travel to work (or study).

Related to these origin-destination statistics workplace

based statistics were also produced.

8.29 Special Migration Statistics (SMS) is a UK product

based on respondents’ address one year before the

Census. In Northern Ireland SMS1 contains flows

between Local Government Districts and SMS2 contains

flows between Electoral Wards.

8.30 Special Workplace Statistics (SWS) are based on

journeys to work for Northern Ireland. SWS1 contains flows

between Local Government Districts and SWS2 contains

flows between Electoral Wards.

8.31 By their nature, origin-destination matrices contain

many empty or sparse cells, particularly when based on small

geographic areas. For example, the numbers of people

moving from a ward in Fermanagh to a ward in Moyle will

be small. The small cell adjustment disclosure process can

potentially have a severe effect on matrices dominated by

sparse cells. Accordingly, NISRA produced additional

collapsed versions of the origin-destination outputs that

were less affected by the disclosure process, and many of

these were incorporated into the Migration, Travel to Work

and Workplace Population Report described below.

Migration, Travel to Work and Workplace Population Report

8.32 This report presents a number of summary tables

based on the origin-destination statistics described above.



As the name suggests, the workplace population statistics

are based on counting people at their place of work rather

than their place of usual residence.

Theme Tables

8.33 The various Census reports provide a wealth of

information about various sub-populations within society

identified by grouping based on, for example, their age,

their community background, their labour market status

and so forth. The theme tables bring together, in one place,

a range of information about these sub-population groups. 

Urban Rural (Statistics for Settlements)

8.34 This publication is the sixth report from the 2001

Census of Population for Northern Ireland. It provides a

statistical profile of each settlement with a population of

1000 or more usually residents, covering topics such as age,

educational qualifications, labour market status, provision

of care, ethnic group, religion and community background.

Statistics for settlements with a usually resident population

of between 500 and 999 persons and household and

population counts for smaller settlements with less than

500 usual residents are available on the NISRA website.

8.35 An Inter-Departmental Urban-Rural definition group

was set up to investigate the classification and delineation

of settlements based on boundaries as defined by the

Department of the Environment (DOE) Planning Service

in March 2004. The settlements have been grouped in

accordance with the eight-way classification outlined in

the group’s report entitled ‘Statistical classification and

delineation of settlements’.

8.36 Population and household counts for these

settlements were derived using the 2001 Census dataset,

and were used by the group to classify the settlements

into the following 8 bands:

• A - Belfast Metropolitan Urban Area (BMUA);

• B - Derry Urban Area (DUA);

• C - Large town;

• D - Medium town;

• E - Small town;

• F - Intermediate settlement;

• G - Village, and

• H - Small village, hamlet and open countryside.

Bands A to E are classified as urban settlements and

bands F to H are classified as rural settlements.

Northern Ireland Census Access

8.37 NISRA initiated the Northern Ireland Census Access

(NICA) project for dissemination of Census output. This

was in accordance with government policy on electronic

dissemination and e-government, and in response to user

requirements.

8.38 The aim of this project was to deliver the main

results of the 2001 Census electronically. This included a

detailed mapping facility and supporting information, in an

unrestricted, user friendly way free to all at the point of

use. The project incorporated the development of a

dedicated website (www.nicensus2001.gov.uk) to

disseminate the standard output via the Internet. This

enables tables to be compared and combined at various

geographical levels and provides basic summary statistics

in the form of profiles for each area.

8.39 Although hardcopy reports were produced for high-

level geographies, both for laying before Parliament and

ease of reference, the dissemination of output at lower

geographical levels was exclusively carried out through

electronic media (CD products and via the Internet).

8.40 The Census Access package, available free to all

users at the point of delivery, includes:

• all standard area statistics;

• extended tables with more detail;

• a complete geographical framework;

• information on definitions and methodology;

• an online data analysis facility; and

• re-use and publication licences.

Northern Ireland Neighbourhood Information System (NINIS)

8.41 NINIS provides statistical information from a wide

range of official data services at Electoral Ward, SOA, Local

Government District and Parliamentary Constituency levels.

The website enables users to combine summary Census

data with other statistical data held by Central Government.

Samples of Anonymised Records (SARs)

8.42 NISRA has been working to make available SARs

from the 2001 Census available for research purposes. This

work has been in collaboration with the Office for National

Statistics (ONS), the General Register Office for Scotland

(GROS), the Cathie Marsh Centre for Census and Survey

Research (CCSR) and the Economic and Social Research

Council (ESRC), who funded the work. These records

consist of extracts from Census data and are designed to

enable researchers to carry out detailed analyses based

on individual and household level data while ensuring the

confidentiality of Census respondents.
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8.43 SARs were made available for the first time in the

UK following the 1991 Census. They offer samples of

individual and household records, which have been

adapted in order to conceal the identity and preserve the

confidentiality of respondents. This is achieved by

removing any identifying characteristics or information,

such as the respondents name and exact address, and by

restricting the level of detail made available.

8.44 There are three main SARs products available from

the 2001 Census as detailed below.

8.45 Individual SARs. The Individual licensed SAR,

contains a 3 per cent sample, which relates to some 1.76

million records, of responses from the 2001 Census from

across the UK. This data has been completely anonymised

so that no individuals from the Census can be identified. Some

51,000 of the records relate specifically to Northern Ireland

and these can be accessed through the ‘region’ variable.

8.46 The following information is given for each individual:

• main demographic (e.g. sex/age/marital status),

health and socio-economic variables;

• derived variables (e.g. social class), household

information (e.g. tenure and availability of

amenities/car);

• information about the sex, economic position and

social class of the individual’s family head;

• limited information about other members of the

individual’s household (e.g. the number of

pensioners); and

• area identification (e.g. GOR level in England

and country level for Northern Ireland, Scotland

and Wales).

8.47 Household SARs. The Northern Ireland Household

SAR contains information on approximately 6,000

households (1 per cent). Because of the disclosure risk,

access to this dataset is available only under controlled

conditions arranged through NISRA and ONS.

8.48 Small Area Microdata (SAM). A further 5 per cent

sample of individual records at Parliamentary Constituency

level within Northern Ireland (Local Authority within England,

Wales and Scotland) has also been released. This larger

sample is similar to the individual SAR, with collapsed

categories to maintain respondent confidentiality.

Grid Square Outputs

8.49 The main outputs from the 2001 Census of Population

in Northern Ireland are reported through a hierarchical

geographic structure that successively partitions Northern

Ireland into 26 Local Government Districts, then into 582

Electoral Wards, and finally into 5,022 Census Output Areas.

8.50 Uniquely to Northern Ireland, from the 1971 Census

onwards sets of univariate and some simple crosstabular

Census data have been produced for a range of 100m

and 1km grid-squares. The production of Census outputs

for multiple geographies leads to a disclosure risk through

the differencing of outputs for two different geographic

areas. NISRA conducted work to quantify this risk, and is

content that the disclosure risk with the two geographies

(administrative and grid-square) is sufficiently small.

8.51 While useful in its own right, grid-square data are

valuable as a resource for conducting time-series analysis.

Although Census questions and definitions change over

time, the supply of a consistent geographic unit between

Censuses is of value to specialised users of Census data

who look at social changes over time.

8.52 For the purposes of the grid-square product, the

Irish grid was used. This grid is made up of a system of

squares defined by two lines at right angles to each other.

The first, called the easting, is a north to south running

line that runs parallel to the central meridian while the

second, called the northing, runs at right angles to it. The

Irish grid is zero referenced at the far southwest corner of

Ireland and both the eastings and northings are calibrated

in metres. Every household record on the Census

database contains an easting and northing.

8.53 Grid references are made up of a combination of the

easting and northing and consist of a letter and an even

number of digits. The letter designates one of the twenty

100 kilometre squares that cover Ireland. The remaining

numbers represent a point within that 100-kilometre

square by giving the distance east and north from the

bottom southwest corner of the square. The numbers can

vary in terms of the number of digits depending upon the

resolution of the grid reference.

8.54 The grid-square product contains over 900 Census

counts arranged under the following 10 headings:

• population;

• households and housing;

• migration;

• economic activity;



• educational qualifications;

• country of birth;

• population by religious denomination;

• health and care;

• Irish language; and

• ethnicity.

As far as possible the variables produced under the first 9

categories match those from the 1991 Census.

Commissioned Output and Customer Services

8.55 The pre-prepared tables and products described

above present a vast array of information from the Census.

However, it would be impossible to produce pre-planned

output that will meet all customer demands. Accordingly,

customers can request commissioned ad hoc output.

8.56 A specialised Census Customer Services team was

established to deal with both simple and complex queries

concerning the Census results. The team received

training on not only the 2001 Census output, but also

previous Censuses.

Confidentiality

8.57 All aspects of the Census operation must be

acceptable to the public and comply with statutory

requirements. Usage of the information collected in the

2001 Census complies fully with Census legislation and

the requirements of the Data Protection Act 1998 and is

used solely for the production of statistics and research.

Currently, under the terms of the Census Act (Northern

Ireland) 1969, Census records in Northern Ireland remain

permanently closed and legal penalties for the unlawful

disclosure of personal Census information are in place.

8.58 The following additional principles govern the

treatment of the information given in the Census returns:

• only persons under the management of the

Registrars General, or agents acting on their behalf,

will have access to personal Census information;

• in most cases one form will cover all members of

the household and will be returned by post.

People will, if they wish, be able to give personal

information on a separate form in a way that will

not reveal it to others in their household or

establishment, or to the enumerator;

• all members of the Census organisation and

agents providing services to the Registrars

General, in connection with the Census Acts, will

be given strict instructions regarding

confidentiality. They will also be required to sign

legal undertakings. They will be liable to

prosecution for any breaches of the law;

• the physical security of Census documents

containing personal information held in the

Census Offices, by field staff or by authorised

agents will be strictly enforced;

• the computer systems handling Census data will

have strict safeguards to prevent unauthorised

access to the information held; and

• in releasing statistics from the Census, all

possible steps will be taken to prevent the

inadvertent disclosure of information about

identifiable individuals and households.

8.59 The disclosure measures implemented for the 2001

Census represented a combined approach based upon

the above criteria. While it was recognized that each

method alone did not provide adequate protection, NISRA

concluded that, for Northern Ireland, the combination of

the chosen methods offered the protection that was needed.

The final set of disclosure measures are described in

detail in section 6.72 and summarised below.

Small Cell Adjustment

8.60 This method adjusts small counts in tables to add

uncertainty to tabular output in which individual information

could be identified. The definition of a small count must

remain confidential so that the protection provided by the

adjustment is maintained. Totals and subtotals are calculated

from the adjusted data, thus ensuring consistency within

tables that was not present in 1991. However, the same

totals (e.g. All persons) appearing in different tables may

vary slightly.

Thresholds

8.61 The thresholds were increased from those used in

1991 to:

• 40 households and 100 persons for Census Area

Statistics; and

• 400 households and 1,000 persons for Standard

Tables.

Where areas fell below these thresholds desirable

Census output was examined on a case-by-case basis.

The smallest area for which commissioned output will be

released is a Census Output Area, which contains

approximately 125 households. All other areas will be

amalgamations of these areas, apart from Grid Squares

(see above).
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Table Design

8.62 All output tables have been assessed for disclosure

risk and data utility. Hence, some tables have been collapsed

or are unavailable at lower geographical levels. A general

principle of making the average cell count in a table greater

than or equal to one has been applied to the design of all

2001 Census output.

Record Swapping

8.63 This procedure adds uncertainty to data by swapping

the geographical location of a small sample of households

with that of another household in the same District Council

(or group of District Councils). The procedure was designed

such that the integrity of swapped data was not substantially

different among key variables from that of unswapped

data. The percentage of records swapped and the basis

on which they are swapped must remain confidential.

Conclusions

8.64 In summary, the main standard results of the 2001

Census, with the geographical framework and supporting

information, are now available free in effect to end users

for unrestricted use either in substantial summary form on

the web or in entirety on CD.

8.65 This contrasts noticeably with the position for the

1991 and earlier Censuses and was brought about:

• through a major change in dissemination policy

(In 1991 there was a system of charges with

restrictive conditions of use, whilst access is now

free at the point of use);

• through modernisation of the means of delivery

(In 1991 there were many printed reports and

results in electronic form were supplied on open

reel tapes, whilst now there is the choice of web

access or CDs along with fewer printed reports);

and

• through streamlined and cost saving distribution

(In 1991 there were complicated price schedules

and licences whilst now there is one system for

orders and very few financial transactions).

9 Evaluation and Strategic
Development

Introduction

9.1 This report contains a wealth of information about

the planning and conduct of the 2001 Census in Northern

Ireland. It is noted that many aspects of the 2001 Census

were innovative and worked well. However it also reports

that there were a number of problems that have identified

lessons to be learnt in taking forward plans for the future.

This final chapter looks at the key conclusions to emerge

from the evaluations of the several Census Projects and

sets these against the plans for the strategic development

for the next Census in 2011.

Evaluation and Lessons Learnt

Programme Management

9.2 The management structure adopted for the 2001

Census with representation from the three UK Census

Offices at each level allowed for the necessary co-

ordination required between the offices.

9.3 The strategic approach to the governance of the

2011 Census includes the commitment of the three

Registrars General to work together towards unifying

approaches to the Census across the UK, with particular

emphasis on establishing common outputs.

Project Management

9.4 Project managers and their teams were able to meet

the majority of project objectives. External consultants

were brought in to support contract and risk management

activities as sufficient in-house expertise and experience

was not available. Early assessment should be made for

the 2011 Census of the extent to which internal resource

needs to be supplemented, so that this can be put in

place prior to the 2009 Census Rehearsal.

Programme Procedures

9.5 The introduction of an electronic-based system for

processing Requests for Change (RFCs) was not put in

place because of resource availability and compatibility

problems across the three UK Census Offices. An

electronic system should be set up at the outset of any

future programme to streamline the process.

9.6 In February 2000, DFP Internal Audit published its

report on the 2001 Census Planning. This report covered

planning, legislation, information needs, project



management, the 1999 Rehearsal exercise, procurement

and payments. The report concluded that the controls in

place were both adequate and effective. 

Financial Management

9.7 The Census was delivered to an overall budget of

£9.256 million. It is clear that NISRA benefited from being

part of a UK Census operation and it has been estimated

that NISRA saved between £2.5 million and £3 million

from UK processing.

Data Needs

9.8 The importance of consultation, research and

question testing were recognised from the outset of the

programme for the planning and development of the 2001

Census. Staff from the Census Offices worked co-

operatively with users to meet their needs, develop

effective questions and design suitable questionnaires.

9.9 In order to meet successfully the requirements of

users, work on the 2001 Census highlighted the

importance of:

• co-operative working arrangements and good

communication including the use of timely and

inclusive consultation;

• advice, support and endorsement of Census

users, in particular the Census Offices need to

build on the strengths of the Census Advisory

Groups and Working Groups;

• better co-ordination with the legislative

timetables;

• improved awareness of the possible implications

of political developments; and

• contingency arrangements to deal with

unexpected problems with questions and

changes in government policy.

9.10 Data needs for the 2011 Census will be established

through the forums successfully managed in 2001. The

Census Advisory Groups will continue to play a prominent

role, but user consultation will be widened in both scope

and audience through the Census website. The evaluation

of questions to be included in the 2011 Census will,

however, need to balance the benefits of increasing or

reducing the previous question set to meet user needs

against the need to ensure that, in the context of

increasing societal change, the Census provides sufficient

means of measuring coverage and quality.

Legislation and the Parliamentary Process

White Paper

9.11 The announcement of the government’s proposals

for the Census is made following a period of extensive

consultation on topics and the testing of questions, and

consideration of business cases for the content of the

Census made by users. However, these proposals must

be made early enough to allow wider public discussion on

those matters that affect the whole population.

9.12 The 2001 Census White Paper was published seven

months closer to the Census date than the 1991 White

Paper. While this allowed more time prior to publication

for potential topics to be considered, some of its

proposals were nevertheless still subject to the outcome

of the 1999 Rehearsal. This resulted in the proposals on

income being included in the White Paper conditionally.

9.13 There is, therefore, a balance between allowing

sufficient time for public and Parliamentary discussion

while giving sufficient time necessary to fully assess user

requirements and the effectiveness of particular aspects

of the Census design in tests.

Non-Compliance

9.14 The comparatively low prosecution rate for non-

compliance in the 2001 Census was the result of several

factors stemming from particular circumstances prevailing

at the time of the Census. But a key factor was undoubtedly

the difficulty encountered by the field staff in obtaining

sufficiently good quality documentation and interviews

under caution in proper accordance with the Police and

Criminal Evidence Act Code of Practice that would be

necessary to satisfy a court. 

9.15 Consequently, consideration should be given in the

2011 Census to employing appropriately trained specialist

field staff, dedicated solely to following-up cases of reported

non-compliance and conducting the necessary formal

interviews under caution. Greater emphasis should be

given to the need for better quality of information to be

gathered in order to satisfy the needs of the legal

processes that will follow.

Geography

9.16 Geographic planning is crucial to the Census

operation, being present in all stages. The successful

development and implementation of the 2001 geographical

system was all the more impressive given that it was a

key innovation. Innovation always carries risks, but in this

case the risks were well managed and contained.

9.17 However, although in live running the geography

systems worked well, overall, the geographical aspects of

64

Northern Ireland Census 2001 General Report



65

each stage of the Census process were not always

considered sufficiently at the design and development

stage. Geography, therefore, needs to assume a higher

profile and become more integrated in the overall conduct

and management of a future Census.

Enumeration District Planning

9.18 Overall this can be considered a significant success,

with EDs being planned in an extremely cost effective

way. Enumerators were provided with better, more up-to-

date maps and the labour intensive task of writing addresses

into their record books was largely removed. The Northern

Ireland Census Area Planning System (NICAPS) was also

flexible enough to allow late changes, identified by Census

District Managers during their field checks, to be incorporated

and revised materials supplied.

Processing

9.19 Although far more records than originally planned

were passed to the geography team for query resolution,

the flexible nature of the systems meant that they could

be adapted to cope and ensure that crucial end dates

were still met. The experience gained in 2001 should

prove invaluable in designing systems for any future

Census and should enable an even quicker turn around

time for query resolution.

9.20 A further lesson is that careful consideration should

be given to the balance between the need for timely

resolution of queries and the need for total accuracy

against a ‘fit for purpose’ solution, especially in regard to

grid reference allocation, as this has a significant impact

on time and resource.

Output Geography

9.21 Another major success of the 2001 Census was the

creation of Census Output Areas (COAs) as the building

blocks for the presentation of Census statistics. Since these

were constructed from postcodes they allowed other data

to be easily referenced to them. User reaction to them

was generally very favourable, seeming to meet most of

their needs. However some users have commented that

they would have liked more input into the physical design.

If development work were completed earlier in a future

Census, it would be possible to build on this aspect and

allow a greater degree of user involvement.

Publicity

9.22 The Census publicity campaign achieved its main

objectives of generating public awareness and promoting

a rapid return of forms. Prompt and decisive action to the

unfolding foot and mouth crisis enabled the Census Office

to deal effectively with this potentially difficult and

damaging situation.

9.23 To ensure a good understanding of the issues for

the 2011 Census, early engagement with the media would

be necessary, covering TV, radio, newspapers, and Internet

service providers. It would be vital for any publicity

campaign to follow a clear timetable, giving messages

that are appropriate to what is actually happening on the

ground at the local level. Full use would be made of local

TV, radio and newspapers, and other specialist media that

could tailor information to meet local community needs.

Those running the publicity campaign would require a

clear and detailed understanding of the Census operation.

Community and Local Liaison

9.24 The Community Liaison Programme worked well in

engaging participation of minority groups in the 2001 Census,

but there was some criticism that it did not start soon

enough and that the arrangements did not go far enough.

9.25 One of the biggest challenges to a future Census will

be in reaching groups that are traditionally undercounted.

The 2011 Community Liaison Programme will play a key

role in this by building on the 2001 experience and placing

greater emphasis on more collaboration with the many

agencies and community organisations involved.

Data Collection

9.26 Changes in society and rapid development of new

technology present considerable challenges in terms of

conducting a successful Census. Revised and new

legislation influenced public perception of rights under

Data Protection, Human Rights, and Freedom of Information

Acts, which in turn impacted on data collection. Although it

was appreciated that the collection methodology had to

change there was insufficient recognition during the planning

process, of the extent to which the public were more

computer literate, had greater experience of using call

centres, and had a higher expectation of technical innovation.

9.27 There were also challenges associated with

enumerating a generally less compliant society, making

contact with householders and other special groups, and a

failure to attract sufficient numbers of field staff in a few areas. 

Postback

9.28 Postback as a collection methodology was undoubtedly

a success in 2001. The number of forms mailed back by



the public exceeded all expectations and was far in

excess of the model that had been used when a postback

rate of no more than 70 per cent was expected. The effect

of this high return meant, in theory, far less effort was

needed to follow up on non-returns. But the greater than

expected postal flow caused backlogs to build up in the

system and disrupted the flow of returned forms to the

local field management teams. The follow-up by field staff

was hampered by this and led to unnecessary callbacks

to householders who had already posted back their form.

9.29 Overall the local postback system was deemed to be

a success in NI in 2001 and as such is likely to be

repeated in 2011. In developing the approach for 2011

enhancements will be sought.

These will include:

• securing better facilities for the general public to

return their forms and more frequent collections

by the postal provider;

• better handling of the peak volumes and

sortation/collation to Census requirements; and

• better form tracking.

Internet Capture

9.30 Alternative collection methods may offer opportunities

for increased coverage and allow investigation of suitable

completion methods for disadvantaged groups such as

the visually impaired. Advances in technology may

present further alternatives and one option currently being

considered for the 2011 Census is on-line collection.

9.31 Further research and development will be necessary

to determine the best methods of promoting the use of

Internet forms. By increasing the take-up of Internet

completion, real cost and timesavings could be made by

reducing the quantity of paper forms to be captured and

processed. However, to be effective from a contractual

perspective would require a pre-registration system thus

negating the need for a paper form to be printed. From an

operational perspective the risks associated with such an

approach are considered to be too high. Although the Census

Office will seek to maximise the internet response, it is

recognised that the level of uptake may be significantly lower

among some hard to count populations, such as the elderly.

9.32 Though the benefits of Internet capture may be

generally recognised, there will remain some reservations

about its use until full testing and evaluation has been

undertaken. Initial international research suggests that

paper will continue to be the media preferred by the public

for the foreseeable future, and it would thus be essential

to develop reliable estimates of the Internet response.

The particular issues of confidentiality and the potential

risk of over counting would also have to be addressed.

Field Force Management

Follow-up

9.33 Following the problems experienced with postal flow,

field staff were advised, if necessary, to delay the start of

their follow-up visits. Some enumerators felt that there would

have been advantages to delaying the follow-up phase still

further as it would have reduced the risk of visiting and

possibly antagonising householders who had posted back

forms that were subsequently caught up in the system.

9.34 Consideration should be given to using a more

flexible start date for follow-up, to enable the greatest

possible postal response before visits commence. Impacts

on post-enumeration tasks need to be more clearly

identified and contingencies put in place. Consideration

should also be given to allowing more time for the effects

of postback to work in the field.

Field Staff Recruitment

9.35 Overall, the field staff recruitment exercise was

successful resulting in sufficient people being recruited to

enable the Census operation to be undertaken. In a

minority of cases field staff had to take on additional

workloads because an adequate number of suitable local

recruits could not be secured.

9.36 In future a more flexible system may be required to

enable review of rates and fees to help resolve

recruitment problems in some areas.

Field Staff Deployment

9.37 A number of field staff worked more hours than had

been originally planned. In some instances the additional

hours could be explained by the impact of unforeseen

events (such as foot and mouth and major postback

delays), but in other instances the tasks simply took longer,

in some areas, to complete than had been estimated.

9.38 The close link between what field staff are tasked to

do and the budget for paying for that activity is an

important one. It is a balance that is not always easy to

achieve. There is a constant drive to keep the field staff

jobs simple, based on straightforward procedures. But this

is an aim being tackled in an increasingly complex world,

and operations in the Census can be unpredictable and

be affected by many factors. More radical approaches

may be needed to reduce the burden on field staff and
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change procedures markedly. In particular the hours worked

by field staff need reappraisal.

Management and Information

9.39 Communications with the senior field managers

were generally very good, although the managers felt they

needed to have more information to help them better

understand the overall picture.

9.40 The concept of a Management team was good, but

it must be appropriately resourced in a future Census and

empowered to provide the best possible service and

support to field staff. The 2001 Census was challenging

for front-line managers. Given the influence of the field

force on the final quality of the Census, the cost benefits

should justify equipping the field force with the technology

to enable rapid understanding of response rates and the

direction of follow-up operations.

9.41 A further possible strategic development for the

2011 Census would be a form tracking system, based on

a comprehensive address list, able to track responses

received through all delivery and receipt channels, including

the Internet. Such a system would underpin the process

of targeting enumeration resource at poorly responding

areas, and it would also quickly provide dynamic information

on the overall response rates. A robust system, using the

latest technology, would provide a much greater degree of

control and strengthen management information processes.

The range of technological options is expected to continue

to increase up to the 2011 Census.

9.42 In 2001 the link between a form identifier and an

address was dependent upon intervention of field staff

who wrote in the form identifier by hand. This was

sometimes difficult to read and, critically, there was no

central electronic record of all forms delivered. In 2011 a

unique identifier would be linked with each address before

delivery and printed on the form. This would allow

individual form tracking at the earliest stage and would be

essential in targeting follow-up. As highlighted above form

tracking would enable:

• accurate, automatic and rapid tracking of

response from individual households;

• tracking of responses via multiple collection

methods, and the ability to support new methods

suitable for reaching disadvantaged groups;

• centrally monitored and coordinated follow-up,

organised and carried out by local field staff;

• real-time assessment of response rates by area;

and

• management of exceptions supported by the

system rather than outside of it.

The cost and complexity of a form tracking system will

need to be considered in conjunction with the required

timeliness of information from such a system and the

desire to keep the enumeration procedures simple.

9.43 The outsourcing of field recruitment, pay and

training will be considered for the 2011 Census, though

any such development would have to be closely

scrutinised and both quality and security assessed. The

quality and motivation of field staff are paramount to the

success of the Census and these may be more difficult to

instil if such activities are managed at a step removed

from the Census Office Headquarters.

Field Staff Pay

9.44 Payments were made to 94.3 per cent of Census field

staff within two weeks of the due date. A further 3.2 per cent

of payments were paid within two weeks of receipt of a valid

claim. While the vast majority of field staff received payments

reasonably quickly, some delays occurred in making the

remainder. This occurred for a number of reasons including

poor completion by some enumerators, scanning difficulties

and mistakes due to keying errors. However, the relatively

small scale of the NISRA exercise allowed Census Office

to maintain close contact with CAMs and CDMs regarding

the processing of claim forms. NISRA also kept duplicates

of personnel records, which helped with the tracking of

claims. These advantages resulted in Northern Ireland

minimising the impact of any delays.

9.45 The procurement timeframe for the contract to provide

payroll services was implemented too late which meant

that the opportunity to rehearse the full range of services

prior to the 2001 Census was lost. In future, the payroll

services should be procured earlier to ensure that the

system is fully tested, potential problems and solutions

are identified, and robust contingency plans are in place.

9.46 The nature of staged payments to field staff, field

staff with multiple employment, together with the knock-on

effects of late or delayed payments, had an impact on the

way tax and National Insurance legislation was enforced.

Although discussions were held with Inland Revenue on

these matters, the full impact was not realised until the

final months of the contract when retrospective action was

not feasible. Future discussions should take place prior to

setting the pay strategy for the 2011 Census so that all

legislative aspects (including employment legislation,

minimum wage, etc.) are taken into account when setting

the method and frequency of payment.

9.47 In 2001, the interval between receipt of a valid claim

form and actual payment could have been as long as three



weeks partly due to the fact that there was only one pay

run per week. A more realistic and acceptable timetable for

despatch and payment of claim forms is required in the

future.

9.48 The original intention had been to reduce the

administrative burden on Census managers and individual

field staff by streamlining the documentation required.

However, this could not be achieved due to the number and

variation of forms required to take account of the Service

Provider’s system constraints. The field staff regarded the

pay system and documentation as overly bureaucratic,

and this would need to be addressed for the future.

9.49 Additional payments were made to a significant

number of field staff where more hours had been worked

than had been planned. In some instances the additional

hours could be explained by the impact of unforeseen

events such as the outbreak of foot and mouth disease

and major postback delays, but in other instances the

tasks simply took longer, in some areas, to complete than

had been estimated.

Outsourcing

9.50 The use of external service providers has brought

mixed fortunes. On the positive side, the contracts generally

delivered quality services, risk was transferred out from

the Census Office, strong partnerships were formed,

considerable goodwill on both sides resolved some very

difficult issues, and skills transferred to the Census Office.

However the effort required managing the contracts was a

significant drain on resources, and at times it conflicted

with the daily business of running field operations.

9.51 Nevertheless, the approach adopted for procurement

of services was generally successful. This is very challenging

in the context of a Census. There is no doubt that good

partnerships yield results and every effort should be

exerted in provisioning for a Census to ensure that the

unexpected has a better chance of being tackled well.

Public Enquiries

9.52 The helplines were an essential means of dealing

with public enquiries. The Census Offices would not have

been able to cope directly with the number of calls received.

But the automated messages were not always easy to

use, and there is evidence to suggest there is general

unease with this sort of technology in the public domain.

The Census, as a subject, is not the easiest to convey on

a helpline facility. Nevertheless the effectiveness of a call

centre is likely to be critical in maximising coverage in any

future Census.

9.53 Public helplines need to be easy to use, and

designers of automated response processes must make

them as user-friendly as possible. Also there should be an

even greater synergy between the helpline and with

events as they occur during the Census, and with the way

publicity manages those events.

Data Processing

Scope of the Contract and Interfaces

9.54 The contracting-out of the main capture and coding

services was a major difference in processing the 2001

Census, compared with previous Censuses. The project’s

success was therefore heavily reliant on the timely delivery

of quality services from the contractor, Lockheed Martin.

Procedures were established to manage both the contract and

the project to achieve a successful outcome, within budget.

9.55 Where there are complex interface issues between

separate contracts, there can be problems. For example,

at the interface with the logistics contract, the responsibility

for employing a driver to move trailers from the secure

holding area into the warehouse was unclear. To avoid this

it may be beneficial to award all related and interdependent

contracts to one supplier/prime contractor. This needs,

however, to be balanced with a risk that, in awarding the

total contract to one supplier, they may not be specialists

or best placed in every area within the contract.

9.56 To overcome this consequence, additional experts

can be employed to advise. For example, concerns about

the print aspects for 2001 Census forms were mitigated

by buying-in the services of an expert in forms design and

printing for scanners/Optical Character Recognition. Overall,

the decision to place the onus for printing scannable forms

with the contractor responsible for processing turned out

to be sound and avoided a potentially difficult interface

between two contracts. But wherever the cut-off is placed,

the contractor needs to understand subsequent processes

to ensure as seamless an interface as possible.

9.57 Arguably, the inclusion of Downstream Processing,

that is, those activities that follow the production of the

data, such as the Edit, Imputation and One Number

Census (ONC) processes, would have avoided an

interface. But overriding factors militated against this:

• the checking mechanisms naturally in place

within the Downstream activities, such as the

loading processes, which included checks for

valid codes and overall consistency of the data,

provided a clear-cut mechanism for ensuring the

quality of the data provided by the contractor, and
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• the contractor carried out a feasibility study for

undertaking the Downstream processes and their

estimate of cost was prohibitive.

The chosen cut-off did, however, provide a workable solution.

9.58 The 2001 contract was awarded as a fixed price

contract placing the onus on the contractor to provide

accurate costs when submitting their bids. Formal changes

to the requirements were charged in accordance with the

contract. All other unexpected costs were borne by the

contractor.

Timetable

9.59 The lack of time between the award of the contract

and the 1999 Census Rehearsal, and the consequent

delays, had a serious impact on the time available for the

development and testing of systems for 2001. The 2001

Census Processing Contract timetable was too

compressed. Future procurements must consider

awarding the contract earlier in order to allow more time

between the award of contract and the Rehearsal.

9.60 It should also be recognised that governmental

processes, such as the legislative programme, can be

slow and may impact severely on the timetable. Awarding

the contract earlier would enable the contractor to gain a

better understanding of our emerging requirements and to

build a solution by stages, rather than a ‘big bang’ as was

the case for the 1999 Rehearsal.

Testing

9.61 The 2001 Census Capture and Coding Service was

far more integrated and automated than the equivalent

1991 version, which relied heavily on manual input.

However, although the 2001 Census approach brought

much efficiency, it was considerably more complicated to

specify, develop and test than in the past.

9.62 For any future Census, the contract must cater for

managing the need to test changes between any Rehearsal

and the Census itself (timetable, approach, system impact,

costs). Also when testing that the contractor’s system meets

the Census Office’s requirements, both parties need a

clear understanding of the objectives of each test and to

share a common understanding of what constitutes an

acceptable result - acceptance criteria should be agreed

up front and met before moving on to the next phase.

9.63 A large scale ‘live’ test should be run using the final

version of the form and using a base sufficiently large

enough to simulate full operational processing volumes. 

This is even more important as systems become more

automated and complex and span more field and

processing activities and may need to consider combining

data captured from a variety of sources.

Edit and Imputation

9.64 Although the Edit and Donor Imputation System

(EDIS) in general performed well and within planned

running times, some aspects might have worked better if

there had been more opportunity for testing. It did not

prove possible to carry out a full run-through of the EDIS

system on the data collected during the 1999 Dress

Rehearsal. This would have afforded the opportunity of

checking whether ideas, which appeared sensible in

theory, would stand the test of practical application on live

data. Rehearsal data needed to be delivered more rapidly,

at least on a small scale, or the Rehearsal itself might

have been brought sufficiently forward.

9.65 Inability to test the system meant that assumptions

about how well the public would follow instructions, for

example on answering or skipping certain questions,

proved to be not entirely valid. This impacted most

noticeably on imputation of age, although the extent of

systematic error turned out to be very slight.

9.66 A single edit and imputation system was designed to

deal with the Censuses in England, Wales, Scotland and

Northern Ireland, which all had slightly different

requirements. Variations in the design of the Census form

and in editing requirements meant that great attention had

to be devoted to ensuring that the processing for each

country was carried out to the desired standards.

Disclosure Control

9.67 It is acknowledged that some elements of the

disclosure risk assessment should have been carried out

earlier. It was less than one year before Census day (and

after most of the tabular output specifications had been

finalised) that it was concluded that extra precautions

were needed to protect information as a result of the

increased risk, or perceived risk, to confidentiality.

Consultation with users highlighted concerns about the

impact of small cell adjustment on data quality and the

usefulness of some output products.

9.68 In particular, the application of disclosure control

measures in Northern Ireland (and in England and Wales)

that is different in degree to those in Scotland is an irritant

to users of UK Census statistics, and is an issue that will

need to be more carefully considered for 2011. In responses



to users’ requirements, the three UK Registrars General

have made a commitment to work together towards

evaluating, testing and agreeing common methodologies

for disclosure control in advance of the 2011 Census. In

undertaking the work it will be of paramount importance to

ensure that the resulting disclosure control measures

enable the three Registrars General to uphold their legal

and ethical commitments to protect the confidentiality of

the data provided by the public in the Census.

Output Production

9.69 The production of Census output is a massive

undertaking. Developing and running a vast number of

tables, ensuring that confidentiality measures have been

applied and checking the validity of the output, was a

challenging task. The sheer scale of output production work

cannot be over emphasised. Just under 261 million count

cells for NI have already been produced, with more to follow

through commissioned output, providing both specialists

and the public with an unrivalled information resource.

9.70 The major challenge was to meet the timetable for

delivering the results. The tabulation software proved to

be capable of meeting the requirements of the project, but

a series of enhancements were necessary to meet the

strategic and policy demands of the Census. These made

the tabulation work more demanding, resource intensive

and time consuming. In particular, a set of disclosure

control measures, introduced after the software was

selected, required significant changes to software and

production procedures.

9.71 The first Census results, which included a Population

and Mid-Year Estimates Report, were released in September

2002. Following this Key Statistics for Local Government

Districts (LGDs) were released in December 2002 and

Key Statistics for Census Output Areas and above were

released in June 2003. Later in 2005 these Key Statistics

were also released for both settlements and Super Output

Areas. Other statistical releases including Standard Tables,

Univariate Tables, Theme tables, Census Area Statistics

and the 2001 Census Grid Square Product Statistics were

also published throughout the period 2002 - 2005.

9.72 There is criticism of the Census that it generally is a

slow process, with some population statistics not available

until more than two years after Census day. Any strategic

Census developments should aim to provide an opportunity

to produce results more promptly, by means of an earlier

start to processing, a reduction in processing through

Internet completion, and a tightly integrated processing

timetable. Also quality assurance could be brought further

forward in the processing operation. This would, however,

add complexity to the processing operation and would

require innovative and flexible systems and approaches.

Given the decision for 2011 that the enumeration will be

undertaken on a usual residence plus visitor basis, it is

expected that the processing of visitor information will add

to the complexity of such systems and may considerably

lengthen the processing window.

9.73 The strategy for web dissemination was only partially

achieved for 2001 due to the challenge of dealing with

large multi-dimensional tables. Future specifications for

any output systems need to ensure that there is a smooth

interface between output production and dissemination,

whatever the media.

9.74 Initial views of users have been assessed with regard

to the timeliness and delivery of future Census results, but

detailed consultation on specific output products is not

likely to start until 2006/07, following on from the decisions

on topic content.

Census Access

9.75 A key aim of the project was to help realise the

benefit of the investment in the Census through widespread,

timely and co-ordinated application of the results to help

inform decision-making, and to help improve the quality

and effectiveness of services delivered to the public. A

further objective was to avoid the cost of a multiplicity of

‘local’ dissemination services by providing a better service

from the centre.

9.76 However, a paradox of placing a multi-purpose and

re-usable source like the Census in the public domain is

that a comprehensive assessment of benefits that was

always difficult has become very difficult. Nevertheless,

there are a number of indications of the impact of

improved access and availability of Census results, for

example, the release of Census results through the

Northern Ireland Census Access System (NICA) and

Northern Ireland Neighbourhood Information Service

(NINIS) generated a marked and sustained increase in

the number of visitors to the website.

9.77 The delivery of results to users’ desktops in readily

usable form has diminished the need for expenditure by

third parties on primary manipulation of the data. However,

this direct access still successfully coexists with the

centralised service provided by the ESRC for the further

and higher education sector and with the special software

packages for Census analysis, such as SASPAC, used for

example in the local government sector.

9.78 The benefits of having accessible Census results

peaks shortly after release, given the ten year interval
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from the previous release, and in that sense the project

has already paid off. There will be progressive improvements

of the services available on the website, and the Census

information on the site will be retained as each batch of

improvements is implemented. Output on freestanding

media will continue to be available from Census Customer

Services up to and beyond a 2011 Census.

9.79 Census Access was very widely welcomed by users,

particularly by those who add further value and by

organisations that can now use the information in a joined-

up way without restriction. The directions set for 2001 are

very likely to have a significant impact on the plans for a

2011 Census. Users do not expect to return to the previous

type of dissemination regime, although the assumption

must be that the distinctive cost recovery requirements of

the Census legislation will remain. NISRA would wish to

develop the 2001 Northern Ireland Census Access project

to provide even greater value from the Census outputs,

and should seek to deliver these primarily via the Internet.

These would incorporate more dynamic, interactive tables,

subject to the necessary constraints of protecting

confidentiality and preventing disclosure within an environment

of more highly developed computer technology and data

matching techniques. The needs of some users for fast

and efficient means of downloading significant quantities

of Census data should be taken into account.

9.80 For production, the output strategy for the 2011

Census should reflect the commitment, as given in the

White Paper on the 2001 Census, to keep abreast of

technology, both in production and access. Although the

scale and significance of a Census would make it a key

driver for technological development, it cannot be

assumed that the circumstances of 2001 would be

repeated. Output may be produced through standard

corporate tools from data in a single corporate repository.

This might diminish costs to be recovered, but it might

also tend to act against the production of large sets of

standard statistics that are the basis for Census Access if

the approach taken is output on demand.

9.81 The first step is to establish how the Census would

fit into the corporate output presentation and production

strategies, and in broad terms whether there is a demand

for pre-planned standard Census output beyond reports to

Parliament. If the outcome is that there would be

significant and predictable costs of producing output and

of developing access, arrangements for upfront cost

recovery should be made comparatively earlier in a 2011

programme than the first action on Census Access in

1999. This would remove uncertainty from the main phase

of consultation on output.

More Detailed Evaluations

9.82 Full and summary evaluations of each of the main

2001 Census activities, with lessons learned, and

recommendations for the future, are set out in a series of

reports available on the NISRA website at

www.nisra.gov.uk/census/censusevaluation/index.html.

These cover the following list of topics:

• Census Coverage Survey;

• Data Needs;

• Data Collection Development;

• Data Collection Support;

• Publicity Campaign;

• Legislation;

• Disclosure Control;

• Output Policy and Dissemination;

• One Number Census;

• Data Validation;

• Northern Ireland Census Geography;

• Edit and Imputation, and

• Data Capture and Coding.

Options for the Future

9.83 In proposing a design for the next Census in 2011

(set out in ‘The Future Provision of Demographic Statistics

in Northern Ireland (Towards the 2011 Census)

Information Paper’ in March 2004), NISRA has not only

taken account of the specific lessons to be learned from

the programme and evaluation of the 2001 Census. They

have also considered the needs of users for Census-type

information in the future, and the options for the

production of such information. In addition to recognising

these, the 2011 design has been informed by changes in

international approaches to Census taking.

9.84 Alternative approaches to collecting Census-type

information have also been considered in consultation with

users, the key message from which was that the Census

is still regarded as the key source of information for a

wide range of uses. It provides a snapshot of the country,

with consistent and comparable information for small

areas and sub-populations, and multivariate analyses,

which are not currently available from any other source.
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Glossary of Abbreviations 

AVC - Automatic Validation Checks

BACS - Banks Automated Clearing System

CAG - Census Advisory Group

CAM - Census Area Manager

CAS - Census Area Statistics (Tables)

CASI - Conference on Applied Statistics in Ireland

CCS - Census Coverage Survey

CCSL - Chessington Computer Service Limited

CCSR - Cathie Marsh Centre for Census and Survey Research

CD - Census District

CDM - Census District Manager

CMB - Contract Management Board

COA - Census Output Area

COI - Central Office of Information

COMPAS - Computerised Point Address System

CPB - Census Programme Board

CSC - Contract Steering Committee

CSR - Comprehensive Spending Review

CSU - Central Survey Unit - NISRA

CTES - Census Test Evaluation Survey

CTL - Census Team Leader

CVS - Census Validation Survey

DFP - Department of Finance and Personnel

DHSSPS - Department of Health, Social Services & Public Safety

DOE - Department of the Environment

DQMS - Data Quality Monitoring System

DSE - Dual System Estimation

DSS - Department of Social Security (Great Britain)

EA - Estimation Areas

ED - Enumeration Districts

EDIS - Edit and Donor Imputation System

ERB - Enumeration Record Book

ESRC - Economic and Social Research Council

ESRI - Environmental Systems Research Institute

GB - Great Britain

GIS - Geography Information Systems

GOR - Government Office of the Region

GROS - General Register Office for Scotland

ICL - International Computers Ltd

IVR - Interactive Voice Response



KPMG - Klynveld Peak Marwick Goerdeler

LA - Local Authority (Great Britain)

LGD - Local Government District

LOMAS - Lockheed Martin Address System

MYE - Mid-year Estimates

New TSN - New Targeting Social Need

NI - Northern Ireland

NICA - Northern Ireland Census Access

NICAPS - Northern Ireland Census Area Planning System

NIHE - Northern Ireland Housing Executive

NINIS - Northern Ireland Neighbourhood Information System

NISRA - Northern Ireland Statistics and Research Agency

NUTS - Nomenclature of Units for Territorial Statistics

OAPS - Output Area Planning System

OCR - Optical Character Recognition

ODPM - Office of the Deputy Prime Minister

OJEC - Official Journal of the European Communities

OMR - Optical Mark Recognition

ONC - One Number Census

ONS - Office for National Statistics

OSNI - Ordnance Survey for Northern Ireland

PDD - Project Definition Document

PEAR - Policy Evaluation and Re-Appraisal Report

PES - Public Expenditure Survey

PR - Public Relations

PRINCE - PRojects IN Controlled Environments

QA - Quality Assurance

RFCs - Requests for Change

RSS - Royal Statistical Society

SAM - Small Area Microdata

SARs - Samples of Anonymised Records

SASPAC - Small Area Statistics Package

SIMD - Scottish Index of Multiple Deprivation

SLA - Service Level Agreement

SMS - Special Migration Statistics

SOA - Super Output Area

STR - SpaceTime Research

SWS - Special Workplace Statistics

UK - United Kingdom

UKCC - United Kingdom Census Committee

UNECE - United Nations Economic Commission for Europe

US - United States
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Appendix
2001 Census Household Form
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