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Future Models for Population Census: 
Can We Have an Administrative Based Census Without a Population Register?

There is an increasing interest in producing a census-like count of a population’s characteristics without 
the use of a full traditional census. In this paper we review some of the models tha t were used in the 2010/2011 
round of censuses within Europe (and English speaking countries of OECD); and discuss the possibility of 
administrative-based alternatives in countries tha t do not have, at this time, a full population register.
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Introduction. Census-based information is still 
the bed-rock of population statistics for countries 
around the world. It provides a unique snapshot 
of the population down to the lowest levels of 
geography enabling efficient local planning, efficient 
allocation of resources, as well as providing the basis 
for annual population bench-marks for ongoing 
survey estimation. In June 2015 the United Nations 
Economic and Social Council adopted a resolution 
on the2020 World Population and Housing Census 
Programme stating:

‘Population and Housing Censuses form the 
foundation of national statistical systems and area 
critical source of information for national planning 
Their value as an important vehicle fordata collection 
has been reiterated during the course of discussion on 
the post-2015development agenda’ [1].

However, there  is a clear recognition of 
the need to  modernise the  trad itiona l census 
approach. For example, in 2010 the  UK Statistics 
A uthority  asked the  N ational S ta tistic ian  and the 
Office for N ational S ta tistics (O N S) to  review 
the fu ture provision of population sta tistics in 
England and Wales, the  idea being th a t the  2011 
Census w ould be the last trad itional census The 
outcom e of the work led to  a recom m endation 
th a t in 2021 a trad itiona l census would still be 
needed, albeit u tilising  m odern approaches In 
the UK G overnm ent’s response, accepting the 
recom m endation they  state:

‘Government recognises the value of the 
census and its history as a bedrock of statistical

infrastructure The census provides information on 
the population that is of fundamental importance 
to society At the same time, Government has long 
said that the census in its current form is outdated 
and -  with modern technology -  could be delivered 
more effectively and more cheaply Modernising the 
approach could significantly improve the speed of 
analysis and outputs In addition, we are not making 
the best use of the considerable data that government 
already collects’ [2].

So while the need to population census type 
data is not controversial, there is an increasingly 
diverse approach to census taking around the world 
as countries respond to changing society and the 
desire to deliver information in the most cost-efficient 
way The 2007 ISI Satellite Conference ‘Innovative 
Methodologies for Censuses in the New Millennium’ 
saw presentations showing the range of new approaches 
that countries were exploring in preparation for the
2010 /  2011 census round (the program of Conference 
with short papers can be found at [3]) . In 2010, the 
review by P. Valente [4] identified four approaches 
being used by 40 European countries in the 2010 
round of population censuses It showed that while 
around half (21 countries including Ukraine) still 
planned to conduct a traditional census, seven 
countries were moving from a traditional census in the 
2000 round to an alternative; while three countries 
with no census in the 2000 round were planning an 
alternative approach in 2010 In this paper, we review 
some of these alternative approaches and discuss 
the possible application of an administrative-based
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approach in countries w ithout a population register. 
A more detailed review of some of these approaches 
as applied in the 2010 round of censuses, with various 
case-studies, can be found in [5].

Approach One: Modernising the Traditional 
Census. In many countries, census taking has a long 
history. For England and Wales this goes back to 1801. 
As early as 1841, the Census was being conducted by a 
team of local enumerators with individual households 
completing the forms . More recently, countries have 
looked to increase the efficiency of data collection 
by utilising the postal system. The US Census 
Bureau started using a bespoke address register, the 
Master Address File (MAF), and post-out for some 
households back in 1970 [6]. In 2001, the UK Censuses 
utilised post-back to reduce the cost (and increase 
the efficiency) of data collection for the first time; 
but still used enumerators to deliver forms as there 
was not a suitable address register. However, in 2011 
the Office for National Statistics (ONS) conducted 
a post-out post-back census operation for 100% of 
households (see [7]) based on a national address 
register constructed from the postcode address file 
[8] produced by Royal Mail augmented with other 
administrative sources There was also the option to 
return via the Internet and this was taken by 16 4% 
of households as reported in the 2011 Census General 
Report available online [9].

Statistics Canada has pioneered the approach of 
pushing Internet returns from households. During 
the 2006 Census they piloted an ‘Internet Promotion 
Response’ approach tha t involved just posting a letter 
with an internet access code as opposed to the full 
form with an internet access code printed on the form 
The results in [10] showed an internet uptake greater 
than 60% for the treatm ent group as opposed to less 
than 25% for the control group (The overall internet 
response rate for the 2006 Census was just over 18%) 
Consequently, this approached was applied widely 
in the 2011 Census resulting in 60% of households 
receiving a letter with an access code and over 50% 
of households responding via Internet [11]. Other 
countries are following; in Australia the 2016 Census: 
‘...will be Australia’s first Census where more than two 
thirds of Australia’s population (more than 15 million 
people) are expected to complete the Census online in 
August 2016 New delivery and collection procedures 
will make it easier to complete the Census online 
In the lead up to 9 August, households will receive 
a letter from the ABS, addressed ‘To the Resident’, 
including a unique login and instructions on how to 
complete the Census online Completing the Census 
online will be fast, easy, secure, environmentally 
friendly, and help to reduce the cost of the Census to 
the community’ [12].

In the UK, while there will be a ‘traditional’ 
Census enumeration it will also most likely build on 
the use of the address register in 2011 and take the

Statistics Canada approach to deliver a census with 
predominantly internet returns So, even in those 
countries using the ‘traditional’ census model, there 
has been tremendous change during the past two 
decades There has been a move to using address 
registers to aid the delivery of forms, use of post as 
a method of return, and most recently the push of 
Internet as the preferred method for households to 
respond

Approach Two: Complementing a Traditional 
Census with Surveys For several rounds of census 
taking, one approach to reducing the census-burden 
has been the use of a long-form short-form structure. 
In this case, all households receive a short-form that 
collects the basic household and individual data, 
while a sample of households receive a longer more 
detailed form Two countries taking this approach in 
the past were Canada and the US. (Interestingly, the 
UK has never taken this approach to the collection 
of data but certain outputs for the 1991 Censuses are 
based on a 10% sample as not all information collected 
on the forms was processed ) However, these two 
countries have moved away from this approach in 
two different ways Post 2000, the US Census Bureau 
introduced the American Community Survey; a large 
ongoing household survey that: ‘.h e lp s  local officials, 
community leaders and businesses understand the 
changes taking place in their communities It is the 
premier source for detailed information about the 
American people and workforce’ [13].

The annual survey covers around 3. 5 million 
households, which equates to  around two percent 
of the population The survey design is based 
on the US Census Bureau M aster Address File 
(M AF), which also forms the basis of the post-out 
com ponent in the short-form  decennial census, and 
this allows geographic structures to be incorporated . 
The aim of this paper is not to give the detail of the 
ACS design, a full picture of the ACS design and 
operation can be found in [14] w ith an update in 
2014. However, by using the MAF and a design 
th a t rotates around blocks of addresses w ithin 
specified levels of geography, it produces estimates 
at differing levels of geography by averaging across 
successive years w ith the lowest level of ou tput 
based on five years of data

A critical part of the ACS is that, like the 
short-form Census it complements, response by 
selected households is compulsory Under-taking a 
compulsory collection, in addition to the short-from 
Census, has been attacked and such a large ongoing 
survey has been controversial in recent years, see for 
example ‘The Beginning of the End of the Census?’ 
published online by the NYTimes 19th May 2012 [15]. 
Therefore, in Canada the approach was to replace the 
compulsory long-form with an optional questionnaire 
tha t accompanied the standard census short-form for 
a sample of households in the 2011 Census; called
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the National Household Survey, 2011. This was not 
without controversy as well; and as a result of it 
having voluntary response the National Household 
Survey achieved a response rate of just less than 70%. 
[16] outlines the comprehensive weighting approach, 
which utilises the existence of the 2011 Census, to 
minimise non-response bias; as well as the overall 
sample design

Approach Three: Rolling Census Approach. 
The rolling census approach has been pioneered in 
France as a survey-based approach that both replaces 
the traditional population census and also yields more 
regular data at low levels of aggregation . [17] gives 
a detailed review of the design of the French Rolling 
Census as well as outline the approach to estimation 
At the heart of the system is the local government unit 
called a commune . These vary in population size from 
less than 10,000 to 100,000s; and the rolling census 
design treats small and large communes differently 
Small communes are completely enumerated on a 
five-year cycle, with 20% of small communes sampled 
each year. Large communes are split into five rotation 
groups with one rotation group selected each year 
A sample is then selected from the selected rotation 
group Each year data collection covers around one 
seventh of the total population As with the ACS, 
the rolling census approach uses averaging across 
successive years (in the French approach five years) 
to produce estimates annually at the desired level of 
aggregation

The crucial difference with the ACS is that there 
is no external system to produce population estimates 
The ACS, discussed under approach two, is able to 
bench-mark survey estimates to annual population 
estimates, which themselves come from rolling 
forward the latest census However, with a rolling 
census system, it is the ‘rolling census’ th a t is providing 
those population bench-marks for other surveys and 
local planning However, that does not mean it cannot 
pull-in external administrative sources to support 
data collection and estimation . As discussed in [18], 
correlated aggregated administrative data can help 
with estimation, and household level administrative 
data can support non-response adjustment In the 
French system, see [17], administrative data is crucial 
for the maintenance of the address register that 
under-pins data collection in the large communes 
It also plays a role in the annual updating by either 
providing an updating for the small communes, or 
as a basis for averaging across years with the large 
communes

Approach Four: Complementing a Register 
with standard Surveys. The approach pioneered 
in the Netherlands is outlined in [19]. It is built on 
a population register that provides the basis for all 
social surveys The full set of social surveys is then 
integrated into the population register to maximise 
the information available across a wide range of

topics This now creates a population level file that 
has some basic information for all individuals from 
the register (such as age and sex) and then detailed 
information for sampled units from a range of surveys 
Using a calibration approach as outlined in [20], a full 
set of census type outputs are created A key point is 
that while no single survey has a particularly large 
sample size, the use of common definitions across core 
questions ensures the data can be integrated together 
with the population register This ensures sample sizes 
that can support producing tables at the lowest level 
of aggregation required by EUROSTAT

By the 2010 /  2011 round of censuses, [4] shows 
that the concept of a register linked with surveys 
had been rapidly introduced across central Europe, 
including Germany The quality and depth of 
information from the registers varies across countries 
and therefore surveys play an important role; but in 
all cases there is the concept of a population register, 
not just sets of administrative data

Approach Five: Full Register-Based Census. 
The use of registers for statistical purposes has been 
pioneered in the Northern European countries but 
has spread to now include Austria These countries 
are now turning to their administrative registers to 
deliver a full range of census outputs They have a 
well-established history of population registers and 
link extensively across administrative data to create 
the census database in a census year while using a 
basic population register to give annual updates In a 
sense this is just an extension to Approach Four where 
the registers are so comprehensive additional surveys 
are not required However, a country could easily 
supplement the register(s) with survey information 
as in Approach Four as this basic register is also the 
basis for any on-going social surveys

The Future: An Administrative-Based 
Approach? As already mentioned, the Beyond 2011 
Census program run by the Office for National 
Statistics set about investigating alternatives to 
the traditional census These included some of the 
approaches above (see for example [18] on the rolling 
census of Approach Three) but at the heart of the 
program was the desire to introduce something like 
Approach Five but without the machinery of a formal 
population register In reality, it was likely that it 
would start more like Approach Four and become 
less reliant on augmenting surveys as the system 
developed

The starting point for the thinking was recognising 
that Government have several administrative systems 
that contain lists of individuals These would include 
tax records, social benefit records such as pension 
payments, healthcare records, and school enrolment 
information The issue is that the administrative 
systems are not designed to count the population 
but have been designed to support a particular 
administrative function For example, in the UK

СТАТИСТИКА УКРАЇНИ, 2015, № 3 47



ДЕМОГРАФІЧНА ТА СОЦІАЛЬНА СТАТИСТИКА

context the tax system, which operates in conjunction 
with the National Insurance system, contains 
records for all individuals th a t have ever made 
payments as those payments qualify the individual 
for future pension payments regardless of where the 
individual then resides Therefore, the raw count of 
live records from the system far exceeds the current 
resident population of the UK, although typical 
most individuals not in the UK can be removed 
A framework for dealing with coverage (and other 
quality) issues is discussed in [21]; looking at both the 
issues of over-coverage and under-coverage

One of the first attempts to utilise these general 
administrative systems was around the 2000 Census 
in the US The research work led to the creation 
of an administrative records census along-side the 
traditional decennial Census, referred to as the 
Administrative Records Census Experiment or AREX 
2000 The work to create the database is outlined in 
[22]. W hile the Census Bureau may not have pursued 
an administrative based option yet, the work has led 
to the Statistical Administrative Records System 
(StARS) This is a research database containing 
person and address data from different administrative 
record sources provided to the Census Bureau from 
other federal agencies; and StARS was utilised in the 
quality assurance of the 2010 Census

This approach of individual level linkages was 
also pursued as part of the work for the Beyond 2011 
Census program but at the same-time additional work 
also considered an aggregate approach As in the unit 
record case, the issue is coverage with both under­
and over-coverage being a problem for the aggregated 
administrative data. [23] tackle correcting coverage 
errors when the administrative data is available in 
aggregate form for the desired level of dis-aggregation . 
In their example this is the patient record data for 
England and Wales dis-aggregated by age-sex groups 
and local government area They then combine with 
accurate population information (for illustrative 
purposes they use the 2011 Census) that may be 
from a large-scale national survey and therefore only 
available at very high (national or regional) levels of 
aggregation In a sense, the aggregate administrative 
data can be thought of as auxiliary information to 
support small area estimation [24]. As discussed in 
[18], aggregated administrative data can also provide 
correlated auxiliary data to strengthen estimation in 
a rolling census set-up

An issue with using aggregated administrative 
data is tha t while it may provide basic demographics, 
such as the population by age and sex at low levels 
of geography, it is not well-suited to providing the 
richness of variables in a full traditional census The 
alternative is to create a population spine by either 
taking a single administrative source or a linkage 
of several sources at the level of the individual If 
several sources are linked this may add to the richness

of variables although the initial target may still not 
be much beyond age and sex . [21] identifies a full 
error framework and then discuss using a linked 
survey to assess both coverage and quality of the 
administrative data From this the administrative 
data can be corrected and estimates produced 
The ability to tackle quality as well as coverage is 
im portant Coverage issues for administrative data 
often dominate the discussion, particularly over­
coverage, but the way administrative data is collated 
can have quality impacts as well For example, health 
data may contain a marker for ethnicity but this may 
be completed poorly by a health-professional rather 
than directly reported by the individual The survey 
would have a higher quality measurement so could 
help correct the administrative data The survey 
would also be able to increase the richness of variables 
in the administrative database, and in that sense is 
similar to Approach Four

The estimation approach suggested in [21] makes 
use of the PREG estimator introduced in [25] for 
measuring coverage of the Australian Census The 
difference with this approach over more traditional 
dual-system estimation as in [26] is its ability to cope 
with both under- and over-coverage in an integrated 
way It also does not require the double survey 
approach utilised by the US Census Bureau [27] 
As it uses the census, or in this case the population 
spine from administrative data, as bench-marks 
it can also cope with the quality issue where an 
individual’s characteristics are poorly measured on 
the administrative data In the case of the Australian 
Census this has been developed to deal with poor 
reporting of indigenous status in the census tha t the 
survey then corrects

One issue with the single survey approach is 
dealing with over-coverage resulting from emigration 
This form of over-coverage is important when dealing 
with administrative systems rather than a traditional 
census, and [21] make some suggestions to avoid 
using the double survey approach but these have 
never been tested in a real situation However, when 
the population spine is created from linking multiple 
administrative sources, and then combined with 
a survey, [28] introduces an estimation approach 
tha t can cope with this form of over-coverage The 
estimation develops the basic dual-system approach 
within the log-linear framework allowing for a model 
for under-coverage and a second independent model 
for over-coverage

Once you conceptualise the issue as the survey 
providing the key information with the administrative 
data providing auxiliary bench-mark information it 
makes it clear th a t the administrative data does not 
need to be correct but can play a powerful supporting 
role in either a rolling census approach or as the 
basic population spine as in Approach Four [29] 
provides a more general framework in which to fit
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this use of auxiliary administrative data with survey 
data, showing how such an approach can not only be 
efficient but also reduce non-response bias in any of 
the survey based estimates

Discussion. There are a range of countries where 
it is unlikely that a true population register will exist 
in the (near) future However, there is considerable 
effort now in exploring administrative sources In 
their preface to the to the Journal of Official Statistics 
Special Issue on Coverage Problems in Administrative 
Sources [30], the authors acknowledge the value of 
census type data while pointing to the considerable 
financial advantage of replacing a traditional census 
with an administrative sources Therefore, it is true 
that the 2011 Census was not the last traditional 
census in the UK but the 2021 Census may well be .

These approaches of combining (imperfect 
but readily available) administrative sources 
with additional survey data is also an attractive 
proposition when a full traditional census may be 
desired but unfeasible due to financial constraints or 
local political situation. In such situations it is clear 
we can make a considerable improvement beyond 
relying on historical census sources. Creating a 
population spine using either a single or multiple 
administrative data sources and linking to surveys has 
the potential to create an excellent alternative to the 
traditional census, certainly for reasonably high levels 
of population aggregation
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