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Census strategic development review
Alternatives to a Census: Linkage of available sources

1 Introduction

Over the last thirty years a number of factors
have encouraged support for the increased use
of existing alternative sources in counting the
population of the UK and understanding its
characteristics:

+ confidence in the ability of a traditional
census to capture the required
information from the whole population
has declined;

+ the pace of change in society has
quickened requiring government to
measure the state of the population more
frequently to support policy and decision
making;

+ the amount of electronic data held by
government agencies and other bodies
has increased particularly those captured
in the administrative and monitoring
processes associated with the running of
public services; and

+ computing power has grown, allowing
linkage of datasets on a larger scale than
could have been envisaged previously.

Response rates have become increasingly
differential in recent censuses placing the
traditional approach under scrutiny. This has
not only focused on our ability to enumerate the
population of places such as the inner cities, but
also some population sub-groups such as young
males.

In a rapidly changing society some users have
found that the 10-year gap between censuses is
too great. The population is increasingly mobile
and population structures are increasingly fluid.
If policy and decision making are to be founded
on reliable evidence then government needs

to measure the state of the population more
frequently, to keep up with the pace of change,
and understand the more complicated social and
family structures.

In the private and public sectors the delivery

of services, and the targeting of those services

to specific population groups, is underpinned
by databases that hold detailed information on
individuals. The ‘e-government’ initiative has
accelerated growth in this area. Person-level data

held by government covers a range of subjects
and an increasing proportion of the population.

The question of whether these data can be linked
to support a statistical analysis of the population
is not new. As early as 1971 Philip Redfern, then
Deputy Director of the Office of Population
Censuses and Surveys, judged that:

“This approach, when fully developed, provides
an efficient tool for the statistical study of the
inter-relationship between the many social and
economic factors affecting society and the study of

»]

changes through time.

And in 1985 David Rhind proposed the
“integration of data from the many existing
data sources to give an ongoing ‘cradle to grave’
inventory of people and land.*

The potential benefits in the approach are great
both in relieving public burden and in creating
a statistical basis for better management of the
society in which we live. However, for such
data sharing to take place, there are legal and
public perception issues that would need to

be addressed, and systems would need to be
underpinned by practices, which safeguard the
data and ensure its appropriate use.

The technical challenges of linking data
sources are also significant depending upon
the approach to linking. There are a number of
approaches that might be adopted:

+ linkage of aggregated data, via geography
or population profile;

+ linkage of non-identified individual data
— statistical matching of people with the
same characteristics, but not necessarily
linking data for the same person;

+ linkage of specific individuals using
identifiable data.

The choice between these options depends
upon what public attitudes will allow and the
resources that may be allocated.

Aggregated data linkage is inevitably less
controversial in terms of public opinion but
suffers from not offering the possibility of
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multivariate analysis. The identification of
new trends in society may depend upon such
analysis. Concern is often expressed also about
aggregation bias in social statistics.

Linkage of non-identified individual data may
have a more positive public perception because
of the anonymity of the data. The approach

has shortcomings however. The process of
anonymising data while retaining its usefulness
can become complex. Anonymised data may be
re-identified if they are linked to other data that
is identified.

There are also operational reasons why
identification of data may be important. In
February 2002 a report commissioned by

the Department of Health Policy Research
Programme in support of the White Paper
Saving Lives: Our Healthier Nation presented the
following arguments’:

+  “Avoiding double-counting: To fulfil their
function, registers need to be complete.
The only way to be sure of finding all cases
is routinely to use several independent
sources. .. as there will be overlap between
these sources, duplicates must be eliminated
to avoid counting the same people twice or
more. Duplicates can be recognised only if
patients can be identified.”

«  “Validation: If authorities are to act on
results derived from analysis of registers,
they must have assurance that the register
is correct. The most effective way of
validating completeness is to compare from
time to time the information on the register
with another independent source of cases.
To do this, cases in both sources must be
identifiable in order to know whether the
sources agree. Although both sources might
have 50 cases, are they the same 50 cases?”

The two arguments are closely related to
coverage and are applicable to most situations
where data linking is envisaged.

Besides the operational problems associated
with anonymised data there may be questions
about the validity of the linked data when
statistical matching is used. The validity of a
statistical match is dependent upon knowing
that the relationship of one variable to another
can be determined from a common set of
variables shared by a donor and a recipient.

Demonstrating the degree of association
between the synthetic matching variables and
the other variables is likely to be an exhaustive
process for just one variable and will inevitably
be subject to challenge.

Exact matching on a unique key, or on a set of
variables which when combined are unique, is
probably simpler than statistical matching and
less subject to dispute. Although the presence of
a common unique identifier across all alternative
data sources is unlikely, an analysis of previous
Census data and the experience of One Number
Census and Longitudinal Study matching show
that the task of matching on a combination of
variables is manageable.

The approach has significant benefits when
considering the difficulties of rationalising
information, which may be inconsistent across
data sources. Resolution of inconsistencies in
definition and content is more confident when
data is linked at person level. The usefulness
of such data in estimating coverage will also be
enhanced. The body of this report examines
the use of alternative sources at an individual-
linked level and their potential to replace or
enhance the Census in providing the required
information; specifically information relating to:

+ population units: a benchmark count
of people and housing, with key
characteristics such as age and sex;

+ population structures: information on
households and families; and

+ population characteristics: consistent and
comparable data, with the range of topics
allowing multivariate analysis, giving rich
information down to small areas and
population sub-groups.

Section 2 of the report sets out the benefits and
challenges associated with the use of alternative
sources in these contexts.

2 Benefits and challenges in using data
from other sources

2.1 Benefits

The benefits of using data from alternative
existing sources generally fall into five categories:

+ reduction of respondent burden and
compliance costs;

« reduction of collection costs;

+ improvements to data detail and breadth
of topics;
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+ improvements to data coverage; and

+ improvement in the frequency and
timeliness of outputs.

These are discussed here in turn.

2.1.1 Reduction of respondent burden and
compliance costs

There are clear reasons why we would not want
to collect information via a traditional census
exercise if it is already available from another
source and is similar in terms of accuracy and
relevance:

+ the trend towards low response rates in a
traditional census may be partly due to a
perception that the information has been
provided previously; and

+ the inclusion of topics covered in other
data sources involves duplication of effort
by the respondent and the agencies using
the data.

2.1.2 Reduction of collection costs

Scandinavian countries moving away from a
traditional census generally report significant
savings. In Finland, for example, the upkeeping
costs of the register-based census system

for a 10-year period are 40 per cent of the
corresponding costs with the former traditional
census*.

It is dangerous to assume similar savings in
England and Wales, however. The costs of an
administrative based census tend to be hidden
and they are certainly not insignificant. The
infrastructure in countries that have moved to
an administrative based census has qualities that
make the transformation less complicated and
easier to accomplish.

In April 2002 the government’s Performance and
Innovation Unit published guidelines on privacy
and data sharing. The guidelines split the costs
of data sharing into a number of categories:

+ legal costs:
+  legal advice;
« consultation; and

+ planning a legislative slot;

+  sharing costs:

+ standardisation to make sharing
effective;

* measures to counteract any
deterioration in quality;

+ measures to mitigate the effects
of voluntary compliance levels
decreasing as awareness of more data
sharing by government increases; and

+ sharing uncompensated costs of data
providers;

+ safeguard costs:

+ use of new technologies to increase
privacy such as encryption;

* new infrastructure to limit access to
data by staff, for example, security at
entry, file, row and column level;

+ training of staff to ensure that new
safeguards are effective.

Most of the costs outlined above tend to be
associated with developing the framework in
which data can be shared. Once systems have
been established it seems likely that the costs will
be less than those associated with a traditional
census operation. One important area to
investigate, however, will be matching. If a high
level of clerical intervention is required then
expenditure may increase significantly.

2.1.3 Improvements to data detail
The business case for including topics in the
2001 Census evaluated:

+ the relative importance of the topic
statistics;

+ the logistical issues of fitting questions on
a form;

+ the effect on response rates in increasing
the complexity of the questionnaire; and

+ the effect on response rates in increasing
the sensitivity of the questions.

These considerations mean that a Census cannot
always collect the information or the detail that
users would like. For example, a question on
income was strongly argued for in 2001 but was
not included because there was evidence that it
might have affected response. The question on
health simply asked whether a person considered
their health over the previous 12 months to

be ‘good;, ‘fairly good’ or not ‘good’, whereas
electronic health records, whilst still developing
in format and context, contain considerably
more detail than was collected in the 2001
Census.



www.statistics.gov.uk

Alternatives to a Census: Linkage of available sources

2.1.4 Improvements to data in coverage

The supposition that the use of other sources
will allow us to improve population coverage
rests on the assumption that there are people
who engage with local and central government
who do not engage with the census. Since
administrative data are collected for non-
statistical purposes, the figures provided should
be largely independent of the census. Italy

and Canada, for example, use administrative
sources as part of their coverage adjustment
methodologies, and the US is planning their use
in this context.

2.1.5 Improvement in the frequency and timeliness
of outputs

The logistical and financial constraints
associated with a traditional census model
prohibit running a census on a frequent basis.
Some of the information collected is quickly out
of date. The analysis of up to date information
is becoming increasingly important as the rate
of change in society increases. The ability to
measure change is particularly significant in the
context of policy evaluation.

It may be possible to balance the need for regular
updates against cost and logistics by using other
sources. This is the experience of countries that
use the approach. The register-based system in
Finland, for example, has made it possible to
produce annually most of the traditional census
statistics®.

Timeliness is a separate consideration. A
traditional census has to go through a number
of processes before results are disseminated,
whereas the register-based approach is
continuous and does not rely on the 10-

yearly ‘big bang’ of a census. This allows faster
production of outputs. Population statistics for
2002 in Sweden, for example, were available by
February 2003.

2.2 Challenges

These can be summarised in the following
headings, and are then discussed in turn:

*  public opinion and legislation;
*  quality of data sources;
content;

connectivity;

*  timing issues; and

changes in datasets.

2.2.1 Public opinion and legislation

The Citizens Information Project, which is
pursuing the aim of creating a population
register of core information to support public
service delivery, has carried out some research
into public perception of the proposal. This
indicates a certain amount of support for the
notion that data sharing should take place

to avoid needless duplication, improve the
efficiency of government and prevent fraud.
Some respondents expressed surprise that such
data sharing did not already take place within
government.

A census based upon existing alternative sources
would need to win similar public support. A
number of interest groups and individuals
would certainly raise objections to proposals for
increased data sharing. It is dangerous to assume
that these are “emotional and irrational fears
that will be propagated by the privacy lobby™.
Concerns about increased data sharing are
based on legitimate arguments, and legislative
safeguards to address such concerns would be
essential.

The case for legislation to support the statistical
use of these data needs to be put by the statistical
community at large and not on the narrow basis
of a particular use in a census. In this context
ONS and the Government Statistical Service are
taking forward legislative initiatives the focus of
which are to:

+ guarantee the certain and proper
protection of all records obtained by
the National Statistician for statistical
purposes;

+ affirm and reinforce the authority of the
National Statistician to obtain individual
records;

« affirm access to administrative records for
statistical purposes;

+ define the proper situations where
statistical records can be used for research
purposes; and

+ define the conditions for matching
statistical and administrative records for
statistical purposes.

2.2.2 Quality of data sources
Eurostat defines the quality of statistics with
reference to the following criteria:

+ relevance of statistical concepts;

* accuracy of estimates;
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+ timeliness and punctuality in
disseminating results;

+ accessibility and clarity of the
information;

+ comparability of statistics; and
+ coherence.

These criteria can only be examined with
reference to individual data sources. The general
use of alternative sources raises broader issues of
compatibility, accuracy, and coverage.

The delivery of e-government initiatives
promises to set standards for compatibility by
regularising data concepts and formats. The
introduction of BS7666 to create a common
format for addresses is an example of this
approach. Standardisation of person data such as
date of birth is also being undertaken.

The trend towards common data formats is
likely to continue but will not entirely remove
the need for remedial measures to ensure
comparability. Within the BS7666 address
structure there is the potential for ‘free-text’ in
the Building and Sub-building fields, enabling
different users to describe addresses using
different syntaxes and abbreviations. Such
variations will need to be ironed out by agencies
using the data.

Compatibility of data sources is also a question
of definitions and classifications. In discussing
data sharing the Cabinet Office’s Performance
and Innovation Unit have judged that:

“The most useful indicators of data quality are
likely to be good metadata — descriptors of the data
capture, validation and management processes

— from which potential new users can assess the
appropriateness of the database for their desired
purposes.”®

It will be necessary to assess compatibility on a
case by case basis.

The coverage of an administrative data source

is necessarily restricted to the population

of interest to the agency using the data and
depends upon how well that agency is able to
capture that population and its whereabouts.

A recent internal ONS review of international
migration statistics judged that National Health,
Inland Revenue and Department of Works and
Pensions data might contribute to these statistics
but had distinct deficiencies in coverage.

A Department for Works and Pensions press
release of 27 March 2003 revealed that over two
million poor households are failing to claim
means-tested benefits worth as much as £4.5
billion a year. This indicates under-coverage in
that particular data source due to people not
registering although they are qualified to do so.

Other data sources may have over coverage.
Investigations by the Cabinet Office show the
extent to which duplication of an identity
underpins fraud’. In other circumstances
over-coverage may be legitimate. Students, for
example, have been allowed to register on the
Electoral Roll both at their place of study and at
their ‘home’

As well as absolute under-coverage and over-
coverage there may be localised under- coverage
and over-coverage in a data source. Where

the registration process is voluntary and is not
associated with the receipt of regular services
there is a probability that address information
will be out of date. Students at university, for
example, do not necessarily re-register when
they return home, and, as well as visiting doctors
less frequently, young men are slower to re-
register on moving.

2.2.3 Content

Countries moving towards alternatively sourced
censuses have similar problems when attempting
to meet the content requirement. Information

in these data sources reflects the fact that they
are not collected for statistical purposes and

are particularly weak with regard to a person’s
cultural characteristics such as ethnicity.

The Netherlands 2001 ‘virtual census’ uses a
register-based approach to meet the Eurostat
requirement for a limited set of key tables.
Despite this narrow focus, the Central Bureau

of Statistics relies heavily on survey information
to supplement register data. Norway also uses
survey data to supplement register-based data on
families.

2.2.4 Connectivity issues

When using administrative sources we are
building a composite picture. Confidence in that
picture depends upon our ability to demonstrate
that the separate parts of the picture are

truly connected. Where ‘exact’ matching of
individual records is possible, confidence may
be high. Exact matching in this context means
the matching of two observations by a unique
identifier such as a National Insurance number,
or a set of identifiers, which, in combination,
provide a unique reference.
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It is certain in the short and medium term
that no single unique identifier will exist on
all possible data sources. Matching in a census
system is likely to be:

+ judgmental and clerical; and
+ probabilistic

Judgmental and clerical matching depend

upon understanding the data and identifying
attributes which when combined will
automatically and confidently identify matches.
When ordering foreign currency at a post office,
for example, you will normally be asked for your
postcode, house number, surname and initials.
Street name is also asked as a quality check.

For the purposes of this matching exercise the
automatic limitation of possible matches to a
location, the subsequent limitation of matches
to a name and the qualitative judgements of an
operator are sufficient to allow the transaction to
continue.

Probabilistic matching at its most extreme
requires significant computer resource and
is divorced from judgmental matching.
The techniques are not dependent upon
an understanding of the data. All possible
combinations of observations in two data
sources may be examined. Within that
examination all attributes of the data are
scored according to the probability that their
correspondence or close correspondence is
significant.

It is impossible within the scope of this report
to describe all variations on the various
approaches to matching. The National Statistics
Methodological Series includes an exhaustive
work on the subject®.

2.2.5 Timing issues

Even in synchronous datasets, where the data
have been collected in the same time frame, there
will be differences in common information.
Addresses in the NHS Central Register (NHSCR)
are unlikely to be as up to date as addresses held
by benefits agencies.

When datasets are not synchronised these
problems are magnified. As well as making
matching more difficult the process of judging
which of the conflicting pieces of information to
use is complicated. When faced with the same
individual and two different addresses which
should we use? The AREX experiment, carried
out by the US Census Bureau and discussed
further in Section 3 of this report, based its

selection of address on geocodability, currency
and quality. We would have to make similar
judgements.

2.2.6 Changes in datasets
Our relationship with the agencies that collect
administrative data has two major weaknesses:

+ we may be limited in our ability to
control the information that external
agencies collect or the way in which those
data are processed; and

+ we probably cannot safeguard the
existence of a specific data source beyond
the policy that requires its creation.

Some countries have dealt with this problem
via legislation, but Finland for example still has
problems with administrative sources changing
or ceasing to exist.

3 The ability of administrative sources to
meet requirements

3.1 A benchmark count of people and housing

The key sources of information in countries
that have moved towards the use of alternative
sources for the production of benchmark
statistics are a population register and a
dwellings register. A robust model is totally
register based and has the following features
(illustrated below):

+ apopulation register where persons are
uniquely identified;

+ aregister where all dwellings are uniquely
identified and to which persons have been
linked; and

+  processes which allow, as a minimum, the
changes in the relationship of a person
to the living unit to be maintained over
time.

Figure 1
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The maintenance function is particularly
important in this model. As well as recording

the entries, exits and changes (births, deaths and
marriages) that we associate with the registration
services it crucially maintains the link between

a person and a dwelling which is broken when a
person moves.

Denmark, for example, has produced register-
based population statistics since 1981. At the
core are the Central Population Register (CPR)
and the Building and Dwelling Register. The
CPR is continually updated with key life events.
When children are born they are given a unique
personal identification number and are linked to
their parents. Every person is linked to a unique
‘dwelling’ in the Buildings and Dwellings register
and is required to register a change on moving.

Although often similarly cited, the Norwegian
system has not reached the robustness of the
Danish model because of weaknesses in the
dwelling register. Increased use of administrative
data linkage was enabled in Norway by the
introduction in 1964 of a unique person
identifier in a CPR and its subsequent use in
other registers. At the time there was not a
comprehensive ‘dwelling’ register since older
dwellings within multi-dwelling buildings were
not uniquely identified.

To remedy this situation the Norwegian
authorities set up their Dwelling Address Project
to identify all dwellings and establish links from
the CPR to them. Initiatives associated with the
2001 Housing Census linked 55 per cent of all
persons living in multi-dwelling buildings to a
unique dwelling. By the end of 2002 coverage for
dwelling numbers had increased to 65 per cent,
largely through updates provided by removal
companies. Work is currently underway to

seek further improvement. This work includes
additional surveys to collect address information
for persons lacking a dwelling number.

The Central Bureau of Statistics in the
Netherlands produces population statistics from
a population register and dwelling information
from a dwelling register, but the registers are not
linked as closely as they are in the Danish model.
In the Netherlands system full address details are
maintained on the person register rather than a
unique reference to a dwelling on the dwelling
register.

The three systems cited have different
characteristics, but all are capable of producing
benchmark population and housing

information. The situation in this country is
different. We do not have a population register
and cannot rely on other sources to accurately
produce a population benchmark. Key data
sources are prone to inflation. The largest
alternative data source we have is based upon
GP registration lists, but numbers on these lists
are commonly much higher than the underlying
population estimate in many local authorities.
Electoral rolls are equally unreliable.

The most accurate records we have on the
population tend to be those associated with
benefit receipt. Child benefit payment records
offer a count of children under 16. State
retirement pension records offer a count of
people of retirement age. These data sources
only refer to a partial population and may suffer
from having out of date address information.
Lists are also be inflated by people entitled to
benefits who are living abroad.

Alternative sources clearly fall short of offering
benchmark population figures. The situation
with address and property information is more
encouraging, however. The Acacia partnership,
a consortium of government agencies that
include Ordnance Survey (OS), HM Land
Registry (HMLR), Registers of Scotland (RoS),
Valuation Office Agency (VOA), Improvement
and Development Agency (IDeA), and the
Royal Mail may eventually deliver an improved
addressing infrastructure.

If this addressing infrastructure can be enhanced
so that multi-occupancy is fully identified and
the characteristics of all properties are recorded
we will have developed a powerful statistical
source which could act as an independent
measure of completeness for population
figures. Such a source would also be a reliable
address link between other data sources. The
biggest challenge to creating this source is

the identification of multiple occupation of a
single address by more than one household.
The Norwegian Dwelling Address Project
demonstrates the extent of this challenge.

3.2 Population structures: information on
households and families

The identification of households and families

is a significant part of the traditional census.
Countries producing statistics based upon
administrative sources have generally been
successful in identifying ‘households’ from their
registers, but have often used survey data to
complement register data for the identification
of families.
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The two most commonly used definitions of

a ‘private household’ are the ‘dwelling- based’
definition and the stricter ‘housekeeping-unit’
definition®. A ‘dwelling register’ when fully
developed is analogous to a household register
if the ‘dwelling- based’ definition is used.
Registers do not support the ‘housekeeping unit’
definition.

The household-dwelling concept is used in
Denmark, Finland, Sweden and Norway.
Improvements to the definition of our address
base outlined in Section 3.1 would allow us

to approach a ‘dwelling-based’ household
definition. These improvements would

also increase our ability to determine some
characteristics of population structure by where
people live. This would require classification
of all properties and not only those residential
properties identified in data collected by the
valuation office agency.

Register-based systems generally carry a high
level of relationship information in their
population registers. One weakness tends to
be non-statutory families. Norway has a highly
developed population register, but cannot fully
identify families. “The number of cohabiting
couples... is almost impossible to count. It is
difficult to define clearly when two people who
share a common dwelling should count as a
cohabiting couple, and even if this problem could
be overcome it would require a lot of resources

to do the counting. We therefore have to rely on
survey data.”°

Sources available in England and Wales cannot
approach the comprehensiveness of register-
based systems. In the long term we would
have to link registration events to a population
register to achieve comparability. We may also
have to supplement register-based data with
survey data to ensure representation of all
population structures.

3.3 Population characteristics and multivariate
analysis

Census data contain detailed population
characteristics and support multivariate analysis.
This quality is dependent upon collecting
consistent and comparable data, with a range

of topics giving rich information down to small
areas and population sub-groups. David Wroe"
has catalogued available data sources that could
provide similar information, and has pointed to
the following information being unavailable:

+ language;

* economic activity;

+ qualifications;

+ religion;

+ limiting long term illness;

+ usual address one year ago.

Since Wroe reported there has been little increase
in the availability of person topics from other
sources. Wroe assumed that many of the key
demographic variables would be available from a
future population register. In this he included:

*  name;
« date of birth;

. osex;

» marital status;

+ country of birth; and
+ term-time address.

Current plans for a population register within
the Citizens’ Information Project do not include
marital status or country of birth in the core
variables. In the long term a population register
would form a valuable ‘spine’ by which to
connect other sources, but appears to offers a
limited range of demographic information.

Data that might be used to substitute for topics
associated with a traditional census include:

+ car ownership;
*  income; and
+ qualifications (post-1993).

We should endeavour to use administrative
data on subjects such as income and benefits to
enhance census data. In the judgement of The
Treasury Select Committee “It is clear that a
question on income would have been found useful
by many users of Census data and we recommend
...that further consideration should be given to
the inclusion of such a question in any future
Census”12

An analysis of quality and coverage of other
potential topics is required before inclusion. Car
ownership, for example, can be determined from
DVLA registration records, but is not the same
as car use and might show significant variations
at alocal level.

Wroe was optimistic even in 1998 about the

possibility of collecting housing information
from alternative sources. Since the report there

10
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have been further improvements. Initiatives
in the Office of the Deputy Prime Minister
are moving towards the creation of a national
property database.

The revaluation of 21.5 million properties in
England and Wales for council tax banding
purposes is particularly significant. This will
collect information on a number of topics
associated with dwelling type, size of property
and amenities. The revaluation process is due
to complete in 2006 with information being
available early in 2007.

The specific census topics covered in the
revaluation exercise are:

* number of rooms;
+  central heating; and
+  floor level.

Considerable development of the administrative
sources is still required and it is not possible to
say whether they will be sufficiently developed

to replace census questions in 2011. However, as

a minimum, census responses to these questions
should be compared with the administrative
source after that date, which will allow assessment
of the quality of any future register of housing.

It is unlikely that all possible information
required by census users will be available from
other data sources by 2011. Address register
development is underway, although the
development path is unclear. Population register
development remains only a possibility.

Careful evaluation of the cost savings that could
be achieved by scrapping a census against the loss
of specific topics will be needed before decisions
on the future of the Census beyond 2011 can

be made. This should include an evaluation of
those sources where, although there may be some
relevant information, the quality and coverage are
insufficient.

3.4 Further uses of alternative sources

In 2000 the US Census Bureau ran an
Administrative Records Experiment (AREX). The
experiment was planned in response to a need

to produce a comprehensive assessment of the
feasibility of an Administrative Record Census in
2010. Six national files and a Census ‘Numident’
file (a Social Security Number Master file) went
through a series of processes designed to create a
single source of the most trusted administrative
data. The Social Security Number (SSN) was
used for exact matching.

The composite record included selection

of a ‘best’ address when multiple addresses
were found. This selection was based

upon geocodability, currency and quality.

The composite records included imputed
demographics where missing. When all
composite records had been created the resulting
record set was compared with the Census
database. Where an address was missing from
the AREX file Census records for that address
were added to the AREX file.

Outputs from the AREX file were finally
compared with outputs from the 2000 Census
from five test sites in Maryland and Colorado.
Although the experiment was considered too
small to conclude that a census based largely
on administrative records was viable, it was
concluded that further research should be
carried out in their use for:

+ substitution of administrative records
households for non-response follow up;

+ improving accuracy in imputing
characteristics of unclassified households;

+ improving the quality of address lists;

+ developing and testing unduplication
methods;

+ estimating and adjusting undercount
within a triple system estimation.

The AREX has greater significance to countries
without a Central Population Register. All of the
applications outlined above exist in an England
and Wales Census.

Further research of these uses should be
undertaken although there would need to

be significant differences in the approach to
matching. The AREX was aided by the existence
of the SSN on the national files. We would have
to use multiple matching techniques in the
absence of a common identifier across potential
sources.

4 Conclusions and recommendations

Information on the key population units of
people and housing can be effectively produced
in a system based on population and address
registers. There are initiatives underway which
might lead to the development of a single
address register but the development path is
not certain. More significantly, research into
the feasibility of developing a population
register has been undertaken but it remains
only a possibility. The US Census Bureau’s
AREX experiment tested the feasibility of an



www.statistics.gov.uk

Alternatives to a Census: Linkage of available sources

‘Administrative Record Census’ without a
population register. While this research tends to
support the notion that the approach is feasible
it does not offer absolute confirmation.

Reliable information on the population
structures of households and families are also
dependent on the development of address and
population registers, but require each to be taken
a step further. Population registers would need
to identify dwellings within addresses, and a
population register would need to include family
relationships, which is not currently planned.
Even then, informal ‘cohabiting’ relationships
would still only be identifiable via survey data.

Sources of information on housing and
population characteristics are going through
considerable development, and may well
provide a wealth of data by 2011. These sources
are currently not of sufficient quality and it is
unclear whether they will be by 2011. Certain
key topics such as means of travel to work are
not available form any source. Further work is
required to assess and monitor the quality of
these sources as they develop.

Given that information on population units and
population structures are the most important
aspects, linkage of existing data sources does

not offer a viable replacement for the census in
2011. However, the potential development of a
population register, and the development of an
address register and other administrative sources
mean that it may well be a viable replacement
beyond 2011. For this to happen, research and
development of a linked sources database should
start as soon as possible, with an assessment of
progress by 2007 to inform decision beyond
2011.

This and other development would also enable
research into using administrative sources to
significantly enhance a Census in 2011.

An address register will be fundamental to the
success of a 2011 Census particularly for:

+ the identification of addresses for post-
out of forms;

+ the identification of property types to
determine enumeration approaches; and

+ the identification of multi-occupancy.

As well as pursuing the creation of such a
register ONS should also:

+ planin 2011 to use administrative data as
a further aid in measuring coverage of the
main population unit data;

+ research the potential to use
administrative sources to provide
additional or substitute topic information
in a 2011 Census;

+ research the potential to use
administrative data as a substitute for
non-response follow up in 2011;

« research the use of alternative sources
for improving accuracy in imputing
characteristics of unclassified households
and individuals; and

» research the use of alternative sources
in developing and testing unduplication
methods.

Clearly, such use of administrative sources will
require considerable public debate and changes
to legislation. The Office for National Statistics,
together with the Government Statistical Service
as a whole, is beginning to engage with issues
associated with the use of these sources in a
statistical framework.
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