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ABSTRACT
Census taking is changing around the world with countries looking at alternatives to
the traditional approach that are based around administrative data, population registers,
and large surveys. In England and Wales the Office for National Statistics is
investigating such alternatives as part of its Beyond 2011 Programme. However, in
the absence of a comprehensive population register, the French Rolling Census takes
a purely survey-based approach to replace the traditional census while providing more
regular population outputs and reducing burden. This paper reviews the French
Rolling Census, and other survey-based options, contributing to the work of the
Beyond 2011 Programme.
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1. INTRODUCTION
The decennial Census currently provides (and has done so since 1801) the base for
many of the population and socio-demographic statistics in England and Wales,
providing comparable information from the national to the local level on a range of
topics, and acting as a benchmark for many other statistics. Nonetheless the Census is
becoming increasingly costly and changes in society are making it more challenging
to carry out. A more mobile population and the increasingly complex ways in which
people live make the process of taking a Census more difficult – and the concept of a
snapshot every 10 years less relevant. At the same time improvements in technology
and the growth of computerised records about people and services (referred to here as
‘administrative sources’) both in the public and private sectors would seem to suggest
an alternative approach. A system that makes use of these administrative sources to
collate information already held about the population has the potential to provide a
more cost-effective way to provide more frequent statistics, with reduced public
burden. These issues have already led to a changing landscape of census taking in
Europe with the 2010/2011 round utilising a variety of approaches, see Valente
(2010).

Following the May 2008 report ‘Counting the Population’ by The Treasury
Select Committee 1 the UK Statistics Authority instructed ONS to “work urgently on
the alternatives, with the intention that the 2011 Census will be the last of its kind”.
Therefore, the Beyond 2011 Programme 2 was formally established in April 2011 to
take a fresh look at the alternatives to running a Census in 2021. Close collaboration
is in place with the devolved administrations in Scotland and Northern Ireland to
ensure that the obligation to produce consistent UK statistics is met. It will undertake
an extensive programme of consultation and research and report its findings in 2014.

Based on the background to the Beyond 2011 Programme, the drivers behind it
can therefore be thought of as covering three broad areas:
i. The population is now more dynamic and census data is considered out-ofdate before it is even published, and certainly the 2001 Census gives a poor

1
2

See http://www.publications.parliament.uk/pa/cm200708/cmselect/cmtreasy/183/18302.htm.
http://www.ons.gov.uk/ons/about-ons/what-we-do/programmes---projects/beyond-2011/index.html
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reflection of the current UK population. Therefore, there is a need and desire
to deliver data that is more regularly updated.
ii. The costs of a traditional census are continually increasing and this increasing
cost is not necessarily associated with increasing quality or just increases in
population size. In fact, the increasing cost is often just to halt a decline in
coverage / quality that is being driven by a more mobile population. There is,
at the very least, the perception that some of the data could be more efficiently
collated from administrative data sources rather than a traditional head-count.
iii. The traditional census with its detailed questionnaire covering households and
individuals is considered intrusive by the population. They would rather the
basic data was collated from administrative sources already held by
Government or with a much shorter census form. Either approach could then
be augmented as required through voluntary surveys where respondents give
informed consent for the data to be collected and used.

In this review we will be considering the implementation of a specific
approach to census taking that is being used in France, and is one of the alternative
options being investigate by the Beyond 2011 Programme. It directly tackles i.,
partially tackles ii. in terms of improving quality and spreading (rather than reducing)
costs, and does not directly consider iii., although a reduced census questionnaire
would fit within the framework and the overall population level response burden is
reduced. We will also consider broadly other survey-based approaches such as the
American Community Survey run by the US Census Bureau but these are not the
primary focus and they are being covered in more detail elsewhere within the Beyond
2011 Programme.

2. HISTORY BEHIND THE ROLLING CENSUS IN FRANCE
Like the UK, France has a long history of undertaking a traditional census of the
population going back to 1801 (Clanché, 2011). Latterly the cycle was every seven
years; with the last traditional Census taking place in 1999 with a 100% short-form
and sample-based long-form. This last traditional census was delayed from 1997,
partly due to budgetary constraints, and this led the National Institute of Statistics and
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Economic Studies (INSEE) to instigate a programme to review the whole concept of a
traditional census (Clanché, 2011).

Similar to the UK, France does not have a history of detailed population
registers and linked administrative sources. INSEE, like ONS, is exploring the use of
administrative data within Official Statistics but a register-based approach was not
considered feasible. Instead, the result is a radical alternative approach that:
•

spreads the costs of a seven year census cycle more evenly making it less
exposed to short-term budgetary constraints,

•

delivers population data on an annual basis for the 36,682 municipalities
(Communes) of France,

through the adoption of an annual rolling data collection that cycles across France
every five years costing around €33 million per year (Clanché, 2011). Unlike the
American Community Survey (ACS) introduced during the inter-censual period 2000
to 2010 by the US Census Bureau to replace their long-form 3; the French Rolling
Census is a stand-alone survey for estimating the population of France. In other words
at medium to high levels of geography it is designed to give an annual snapshot of
France’s population without the need to average across years or bench-mark to
external sources.

3. DESIGN AND DATA COLLECTION (FRENCH ROLLING
CENSUS)
With a traditional census the basic data collection design is typically straightforward.
A specific day is designated the Census Night and fieldwork is organised to
enumerate the whole population with reference to that date. The population must be
defined in terms of ‘persons present’ or ‘usual residents’ but in either case they define
a unique location where each member of the population should be enumerated on
Census Night. The approach to the data collection has also changed with countries
now using the postal system to deliver and return forms (US, Canada) and an
increased reliance on the internet (Canada in 2011). In the UK in 2011 England,

3
For the 2000 Census (and earlier), all individuals completed a short-form just covering basic
demographics while a sample of households received a more detailed long-form including detailed
economic activity data, migration data, and income.
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Wales, and Northern Ireland was full post-out with post-back and follow-up, while
Scotland had traditional delivery by enumerators with post-back and follow-up.

Once a country moves to some rolling design, this definition of the relevant
population becomes more problematic. Within the ACS, the fieldwork is spread
throughout the year in quarters and like the Labour Force Survey in the UK, it uses a
particular reference date that is specific to each household in the sample but
consequently spread through the year. However, the sample is balanced so that it is
also spread evenly through the year and when it comes to estimation, the whole year’s
data is calibrated to the mid-year age-sex-county population estimates. In that sense,
the estimates are then produced for this mid-point by averaging the data across the
year.

In the case of France, the fieldwork is organised each year in the form of a
mini Census, with a reference Census Night for that year, which is the basis of the
estimates produced on an annual basis. In the next two sub-sections we will first look
at the design of the annual collections and then consider the organisation of the data
collection.

3.1. DETAILED DESIGN
(See INSEE (2004), Cézard and Lefebvre (2008) for further details.)
France is split into 36,682 municipalities (Communes) and these are the basic local
administration units (Clanché, 2011). However, they vary tremendously in size with
around half the population living in the 36,000 Communes with population less than
10,000 4 in the 1999 Census. The other half live in less than 1,000 Communes with
large populations that can be 100,000s in size. Therefore, the sample design
approaches these two groups of Communes differently

5

and aims to cover

approximately one seventh of the population (residential addresses) in a year with a
five year rolling cycle.

4

Some communes have populations as small as 200.
Part of the reason for splitting at 10,000 relates to the fact that address lists for sampling in the smaller
communes were not considered good enough. There is also the issue of sample errors for small
populations with small sample sizes.
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3.1.1. SAMPLING STRATEGY FOR SMALL COMMUNES
Post the 1999 Census all the small Communes were split into five rotation groups
using balanced sampling such that each group gave a balanced representation of the
population by geography (22 regions), age (five groups), sex, and type (residential /
communal) of dwellings. Each group was then assigned to a year for data collection
on a rolling basis such that all the small Communes would be covered over a five year
period.

In the year when a Commune is sampled, a traditional census takes place in
January/February. This is a full enumeration of the Commune’s population and
therefore covers:
•

residential households (addresses) with their population of usual residents,

•

large addresses (containing multiple households) with their population of
usual residents,

•

the usual resident population living in communal establishments 6,

•

usual residents without an address (i.e. homeless).

These different sub-populations within the Commune may require special
attention for data collection purposes but as with a traditional census everybody is
covered by the enumeration regardless of the type of household they reside in.

3.1.2. SAMPLING STRATEGY FOR LARGER COMMUNES
Post the 1999 Census the addresses within each of the larger Communes were split
into three strata. Stratum CE contained addresses associated with communal
establishments. Stratum LA contained residential addresses with a large number of
dwelling spaces (cut-off of 10) within a single address. Stratum RA contained the
remainder of the addresses associated with standard residential dwellings. There was a
fourth stratum NA into which any new residential address can be placed that occurs
during a year. This stratum is populated by exercises that update the main listing of
residential properties but does not identify the number of dwellings associated with
the address, or the characteristics of any residents.

6

INSEE created a list of communal establishments as part of the 1999 Census and this is now regularly
updated in consultation with the individual communes.
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The establishments within the CE stratum were split into five rotation groups
and there is an on-going exercise to keep the full list of communal establishments
within a Commune up-to-date over time. The LA and RA strata were also split into
five rotation groups using balanced sampling such that each group of addresses gave a
balanced representation of the population within that stratum for each Commune by
geography and the same characteristics as for the smaller Communes. Within each of
the three strata, each rotation group was then assigned to a year for data collection on
a rolling basis such that all the rotation groups of each larger Commune would be
covered over a five year period.

In each year one rotation group of addresses will be chosen from each of the
three strata. In addition, there will be a fourth group containing all the new addresses
added to the NA stratum since the previous round of data collection. Sampling of
addresses within each group then depends on the stratum the group represents.
•

For the rotation group selected from stratum CE, ALL addresses and their
residential populations are sampled and enumerated.

•

For the rotation group selected from stratum LA (residential addresses with 10
or more dwellings), ALL addresses and their residential populations are
sampled and enumerated.

•

For the rotation group containing all the addresses assigned to stratum NA (all
new residential addresses of any type), ALL addresses and their residential
populations are sampled and enumerated. Once new addresses have been
sampled they can then be assigned to the relevant stratum (LA or RA) and
assigned to a rotation group within the stratum to reflect the balance across the
groups.

•

For the group covering stratum RA (existing residential addresses with less
than 10 dwellings), a sample of addresses is taken balanced across the group,
using the RIL (address register), such that the overall sample of addresses for
that year from strata LA, NA, and RA is 40% of the addresses associated with
the year, subject to a minimum selection of 25% from the RA stratum.

A pictorial representation of the design within the large Communes and annual
selection of addresses is given in Figure One.
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Figure 1. Structure of the design leading the annual sample of addresses within the large Communes.

For usual residents without an address (i.e. homeless) a complete enumeration
of the population within each Commune takes place once every five years, and this
population count is then fixed for the subsequent five-year period in any population
outputs for the Commune.

As around 50% of France’s population resides in these larger Communes, with
around eight per cent 7 of each Commune being sampled in a single year; the annual
sample from the larger Communes account for approximately four per cent of the
population. Combined with the 10% of the population covered by the complete
enumeration of 20% of the small Communes this implies around 14%, or
approximately one seventh, of the population being sampled in a single year, with 70%
being covered in a five year cycle.

7

The annual sample comes to eight per cent of each commune as in any year 40% of a group covering
20% of each commune is being sampled.
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3.1.3. OVERALL COVERAGE
It is important to realise that the rolling sample controls the selection of addresses, but
not individuals within the addresses. A person migrating within England and Wales
could easily be missed for many years or alternatively be enumerated in successive
years. Also, the sub-sampling of 40% of addresses each year within the 20% groups
of the larger Communes means that over three five year cycles you would expect
around 6.4% of the group’s addresses to be sampled three times while around 21.6%
would be expected to be completely missed. In other words, the cycles do not control
the sampling of individuals 8 and do not guarantee that 100% of addresses will be
covered, even after three complete five year cycles.

This lack of control of the rotation for individuals has three direct implications
for a rolling design in England and Wales (and the whole UK). Firstly, the current
Census Act allows for a compulsory enumeration of individuals once every five years,
it is not based on household locations. Secondly, there is no longer the creation of a
complete historical record of the population, even if you combine the data from a
complete five year cycle. In fact, even if successive cycles are combined there will
never again be a complete enumeration of the country and therefore the historical time
series of data will be lost. Thirdly, as there is no control on individual rotation, there
is no guarantee that all members of the Longitudinal Study (LS) 9 will be covered in
any single (or even multiple) cycles of data collection. Therefore, the quality of
covariate information for LS members will become variable in terms of timeliness and
for new members may never be filled in.

3.2. DATA COLLECTION STRATEGY
(See INSEE (2004), Cézard and Lefebvre (2008) for further details.)
As mentioned at the start of section 3, the annual fieldwork is organised in much the
same way as a traditional census. Those addresses and communal establishments that
are sampled in a specific year are delivered a form by an enumerator in early January.
The fieldwork then proceeds as for a traditional census with a call-back to collect the
8

Although the design does not control the selection of individuals each annual sample has been chosen
using balanced sampling based on the distribution of individuals in the 1999 Census.
9
The Longitudinal Study is based on linking a sample of individual records across censuses and has
now linked the 1971 to 2011 Censuses for England and Wales.
(http://www.census.ac.uk/guides/Longitudinal.aspx)
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form. The postal system and internet are not at this time utilised within the annual
collection, but of course that does not preclude them from being added as the Rolling
Census develops.
INSEE would potentially struggle 10 to organise an intense enumeration of 14%
of France’s population every January and in fact they do not have to. The actual
enumeration is managed and organised locally within each Commune with oversight
and quality checking done by INSEE. This localised structure makes running an
annual data collection feasible and ensures buy-in from the Communes, whether they
are a small Commune being completely enumerated once in five years, or a larger
Commune enumerating 4% of the population every year.

There are some advantages to both the spreading of the fieldwork and the
localisation of the data collection. Both of these mean that INSEE has a stable staffing
level with respect to the census and does not need to manage an extreme spike in
staffing. Therefore, the staff build-up expertise and experience with respect to the
whole range of census operations and more stable staffing levels offer the possibility
of long-term reductions in budget. For the larger Communes that are sampled every
year, they are able to employ some staff throughout the year to work on activities
related to census, such as updating and checking the RIL but do still need to manage a
local increase in temporary staff to undertake the actual enumeration. The smaller
Communes have the traditional census issues of recruiting temporary staff but these
are no different to what would have happened locally for a traditional census.

Having a smaller data collection exercise each year not only makes personnel
management more straightforward, it also allows for more effective use of resource
across the whole range of activities. For example, with the smaller Communes, the
census advertising can be localised within the Communes being enumerated in that
year. With data processing the system can be developed and maintained over time
rather than needing to create a whole new system every ten years. Other developments
such as utilising internet or the postal system can be phased in and developed over
time rather than needing to implement everything in a single data collection. It is also
10

It is equivalent to the ONS employing several thousand temporary enumerators across the country
and their associated management structure every year.

9

possible to bring in developments with respect to utilising administrative data in
estimation in a staged way rather than needing a step change.

Non-response is of course still an issue but the smaller data collection exercise
allows for tighter fieldwork controls and more detailed chasing. With the smaller
Communes there is also the possibility that the localised publicity in a specific
Commune being sampled improves cooperation. Currently, the address list forms the
basis of the count (it is checked and enhanced prior to the fieldwork, see Cézard and
Lefebvre, 2008) so there is little concept of non-coverage of addresses. During
fieldwork enumerators then essentially complete a dummy form when they are unable
to achieve a response from what they believe is a residential household. Imputation is
then used during processing to ensure that household is represented in the final
outputs. There is further scope for non-response adjustment using the French
Permanent Demographic Sample 11 or matching to additional administrative sources
but no attempt is made to utilise an independent coverage survey and this is
discounted as a suitable approach (Cézard and Lefebvre, 2008) based on the historical
experience with the traditional census approach.

4. OUTPUTS (FRENCH ROLLING CENSUS)
The French Rolling Census (FRC) is designed to deliver annual census-type outputs
to users for the 36,682 municipalities (Communes) of France; as well as smaller subunits for the larger Communes. Each year within the rolling five year cycle an annual
database is released with all data pointing at a common reference date. The latest data
currently online 12 refers to January 2008 and is based on data collected from January
2006, 2007, 2008, 2009, and 2010. Given the rolling nature of the data collection, and
the different rotation applied to the small and large Communes, this is not
straightforward. In this section we review the general approach taken for the two
types of Communes, give examples of the types of outputs that can be generated, and
discuss some of the data quality issues.

11

This is a sample of records drawn from the population based on birth-dates in a similar way to the
England and Wales longitudinal study and updated utilising administrative data sources (and in the past
the full census as is currently done with the LS). While it is clear how this can happen in early years it
is not clear how the French Permanent Demographic Sample will continue to represent the population
when there no longer exists a full census to help identify new members.
12
The data is released annually around July time 15 months after the last survey included in the release.
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4.1. CREATING ANNUAL OUTPUTS (SMALL COMMUNES)
The small Communes 13 account for around 50% of the population of France. For the
20% of small Communes (10% of the population) that were surveyed in January 2008
creating the outputs is straightforward as there was a complete enumeration of the
Commune covering the reference date. Therefore, the data collected directly populates
the database and outputs produced covering those Communes. For the small
Communes sampled and completely enumerated in January 2006 and 2007 it is
necessary to update the information to the common reference date in 2008. This is
done by using information from the housing tax data to extrapolate the population in
residential addresses forward by one or two years (INSEE, 2010b). The housing tax
data is used to estimate a proportional change in the number of residential dwellings,
not the actual levels. So for a small Commune with data collected in January 2006, if
the housing tax data had a count of 5,000 dwellings then that has risen to 6,000
dwellings in January 2008 the proportional weight of 1.2 is applied to the 2006 data to
create the unit level data for the 2008 database. This is a simplified description and
additional analysis is sometimes needed to smooth-out more extreme movements
implied by the administrative data (INSEE, 2010b).

For the small Communes sampled and completely enumerated in January 2009
(or January 2010) the previous complete enumeration was in January 2004 (or
January 2005). Therefore estimates (at the Commune level) for January 2006 (or
January 2007) were produced by extrapolating forward using the tax data. Given the
extrapolated estimates for January 2006 (or January 2007) interpolation is used to get
weights for the estimates for the years up to the next data collection of January 2009
(or January 2010), for which data is now available. Using interpolation for the second
set of estimates in the window between collections ensures there is not a ‘step’ in the
estimates for a Commune when it is re-sampled.

This now creates the database for all small Communes referenced to January
2008; 20% is a direct enumeration for that year, 40% is extrapolated forward from the
previous two years of collections, and 40% is interpolated backwards from the
subsequent two years of collections. For each release the oldest 20% of the data from
13

The small communes are those with populations less than 10,000 that are completely enumerated on
a five-year rolling basis.
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the previous release is removed and replaced by a latest 20% and all the years are reweighted to the new reference year.
4.2. CREATING ANNUAL OUTPUTS (LARGE COMMUNES)
The large Communes 14 account for the other 50% of the population and have a
sample of data from all five years (2006 to 2010) spanning the five data collections
with 2008 in the middle. Considering the data for the year 2006, the population
estimate for that set of rotation groups covering residential households is given by

Ypop,i,2006 = YLA,i,2006 + YNA,i,2006 + wi,2006YRA,i,2006
where Ypop,i,2006 is the estimated population for all residential dwellings in the
2006 rotation group of Commune i, LA, NA, and RA identify the counts for the three
strata of addresses in the Commune in 2006, and wi,2006 is the sampling weight
associated with the RA stratum in 2006 (INSEE, 2004, Cézard and Lefebvre, 2008).
This estimated count can then be added to the estimated counts for 2007, 2008, 2009,
and 2010 to effectively create a five-year moving average centred on 2008 referred to
as Ypop,i,5. However, each year of data in the moving average relates to a different
number of dwellings on the RIL, given by Nit in year t, and the five year moving
average relates to Ni5, the average number of dwellings on the RIL over that five year
window. Therefore, to approximate the size of the population in 2008, Ypop,i,5 is scaled
by the factor Ni2008 / Ni5 to associate it with the number of dwellings in that year. This
implies a weight to be assigned at the dwelling level to the five years of data (and all
individuals within a dwelling) that will approximately weight the 40% sampled over
the five year window up to the 100% level for the middle of the window (INSEE,
2004).

Within these large Communes there is also the issue of the Communal
Establishments that are completely enumerated over the five year window with
around 20% in each year. It is not clear whether these are just combined together
(equal weighting to each year) or whether additional administrative data is employed

14

The large communes are those with populations greater than 10,000 that are sampled every year with
the sample rotating around the commune on a five-year rolling basis.
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to centre the averaged data as is done using the RIL for the households to allow for
the size of the CE population to be changing over time.

4.3. ANNUAL BENCH-MARKING
In any single year, the Rolling Census covers around 14% of the population spread
across the 22 regions of France. This is more than sufficient to produce high quality
estimates of key characteristics (age, sex, ethnicity,…) at regional level just based on
that single year’s data. These higher level totals would reflect directly the movements
in the population happening that year rather than a smoothed-out effect over a five
year window. Therefore, these totals estimated using just the 2008 data could be used
as additional bench-marks for the Commune estimates for 2008, produced by
combining over the five-year window.

At the present time, while referred to as a possibility (INSEE, 2004), such a
bench-marking exercise is not under-taken by INSEE (Clanché, 2011). However,
ensuring that the population estimates from aggregating Commune-level estimates
were consistent with totals for that specific year’s regional data would not only have
the advantage of tracking more closely macro-changes in the population. It would also
allow earlier publication of higher level population estimates (January 2010 regional
population estimates could have been released with the January 2008 database in
July 2011) knowing that the Commune-level database for January 2010 would be
consistent with the regional estimates when released in July 2013.

4.4. EXAMPLES OF OUTPUTS
(Downloaded from http://www.recensement.insee.fr)
In sections 4.1 and 4.2 we outlined how all the individual data collections covering a
five-year window (2006 to 2010) are combined and re-weighted to produce a database
for January 2008. This is based on a unit record file appropriately weighted depending
on the year of the data and whether it is for a small or large Commune. Using this
weighted database it is then possible to produce standard census tabular output at the
level of the Commune (and part-Commune for the largest Communes).

The INSEE website (INSEE, 2010b) allows interrogation of the basic database
at different geographic levels for a set of basic social, demographic, and economic
13

variables in the same way that the UK Census data can be explored. The use of
weighting behind census outputs will be familiar to the users in France given they had
sampling of the long-form within the traditional census model, although the weights
are now more complex to allow combining across years. Table One is an example of
weighted outputs for adults by age, gender, and marital status. Clearly there is work to
ensure the weighted database produces integer values for counts that are consistent
and this is not a straightforward exercise. In fact, with the UK Census outputs in 2001
that were adjusted for measured coverage errors; we chose to turn weights into
imputed records to ensure consistency across all possible tables (Steele, Brown, and
Chambers, 2002).
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© Insee
POP3 - Population de 15 ans ou plus par sexe, âge et état matrimonial légal
Source : Insee, RP2008 exploitation principale.
Nom de la zone : Le Faouët (56057 - Commune)
Sexe : Ensemble
Age regroupé
15 à 19 ans
20 à 24 ans
25 à 39 ans
40 à 54 ans
55 à 64 ans
65 à 79 ans
80 ans ou plus
Ensemble

Célibataires
130
105
251
140
44
71
31
772

Etat matrimonial
Marié(e)s
Veufs, veuves
0
0
7
3
146
0
334
15
233
48
330
159
87
209
1 138
433

Divorcé(e)s
0
0
13
71
37
24
1
146

Ensemble
130
115
410
561
363
583
327
2 489

Sexe : Hommes
Age regroupé
15 à 19 ans
20 à 24 ans
25 à 39 ans
40 à 54 ans
55 à 64 ans
65 à 79 ans
80 ans ou plus
Ensemble

Célibataires
63
63
136
93
30
43
7
435

Etat matrimonial
Marié(e)s
Veufs, veuves
0
0
1
0
67
0
164
1
108
9
171
28
57
29
569
67

Divorcé(e)s

Ensemble
0
0
5
32
20
16
0
72

63
64
209
290
167
257
93
1 143

Sexe : Femmes
Age regroupé
15 à 19 ans
20 à 24 ans
25 à 39 ans
40 à 54 ans
55 à 64 ans
65 à 79 ans
80 ans ou plus
Ensemble

Célibataires
67
43
114
47
14
28
23
337

Etat matrimonial
Marié(e)s
Veufs, veuves
0
0
6
3
79
0
171
14
125
38
159
131
30
180
569
366

Divorcé(e)s

Ensemble
0
0
8
39
18
8
1
74

67
52
201
270
195
326
234
1 346

Table 1. Example of a basic table for a single Commune – 2008 database.
Source: http://www.recensement.insee.fr
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In addition, there are specialist databases for the interaction data such as flows
measuring population mobility. Mobility flows are calculated using the answer to the
question on where the person was living 5 years before 15. The exact question is:
Where did you live on the 1st of January xxxx? (where xxxx is current year – 5) 16
Children born after this date are not included.
(1) In the same dwelling as now
(2) In another dwelling of the same Commune (or of the same arrondissement for
Paris, Lyon, Marseille)
(3) In another Commune (or another arrondissement for Paris, Lyon, Marseille)
Please write this other Commune (arrondissement)
Department, DOM, country if abroad

This question allows the analysis of the:
•

In-flows into an area, people not living there 5 years ago but living there now,
which can be decomposed by area of origin.

•

Out-flows from an area, people living there 5 years before but not living there
anymore, (but limited to people who still live in France), which can be
decomposed by area of destination.

Of course, the number of migration events is underestimated over the period
as there is no account of multiple moves. In addition, the flows are either based on the
averaging over five years of data adjusted to the desired year for large Communes, or
the ‘updating’ 17 of the complete enumeration data for the small Communes. This
approach should work well to give an annual picture of the underlying and slowly
evolving patterns of mobility flows but would not, for example, do well at estimating
the flows that would occur if a new housing estate were to be completed in an area
leading to a sharp change to the in-flows for a short period.
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http://www.insee.fr/fr/publics/communication/recensement/particuliers/doc/fiche-migrations.pdf
In the 2011 data collection the time window has been reduced from five years to the last year prior to
the survey (http://www.insee.fr/fr/methodes/sources/pdf/questionnaire_RP_bulletin_individuel.pdf).
17
This updating is the extrapolation forward from a complete enumeration in year t for the data in years
t+1 and t+2 and the interpolation backwards from a complete enumeration in year t+5 to year t+2 for
the data in years t+3 and t+4.
16

16

Comparisons of flows for an area should only be made for data five years
apart (ensuring the comparison is based on independent data) but that is no worse than
a traditional census when the data is only available, in the case of the UK, every 10
years. As with any census-based data on migration, it measures international
migration for people arriving in France only, not people going out. Also, in common
with other censuses, the socio-demographic characteristics of migrants are known
only at the time of the census, not at the time of the migration. Finally, nothing is
known about the migration patterns of children aged less than 5 (and 5% of those
aged 5) due to using a five year window for the measurement of migration.

Former place of residence

Age

Same
dwelling

Different
Different
Different
Different
Different
area in
dwelling, commune,
department,
area in a
Metropolitan
same
same
same area
DOM
France
commune department

Collectivité
d'outre-mer
(Com)

Abroad

All

5-14

22 881

4 844

5 771

1 758

2 471

43

30

445

38 245

15-24

18 106

4 104

5 586

2 328

2 597

45

19

595

33 379

25-54

70 767

15 071

20 353

7 309

9 648

111

34

1 388

124 683

55+

93 753

4 645

5 232

2 016

5 238

33

9

254

111 180

205 507

28 664

36 942

13 412

19 955

233

92

2 682

307 487

All

Table 2. Example of table for Department 41.
Source: http://www.recensement.insee.fr

Table Two gives a simple summary table of the migration status of the usual
resident population of a ‘Department 18’ showing that two-thirds of the residents have
been in the same dwelling for the last five years and over a quarter of those that had
migrated were still in the same Commune and over a third had changed Commune but
remained in the same Department.

4.5. DATA FOR THE HISTORICAL RECORD
To some users it will appear that this production of a full set of annual outputs will
enhance the data available for historical analysis. However, this misses the fact that
the annual database is never an actual full enumeration of the population but a
weighted agglomeration of five years of data that covers around 70% of the
population.

The implication is that the rolling census approach never gives the

complete historical record of the population at any time point, something that is an
issue with any survey data.
18

This is an administrative unit above the Commune.
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4.6. DATA QUALITY ISSUES
(See Cézard and Lefebvre (2008), Desplanques (2005) for further details.)
When considering the data quality of census data we tend to focus on the
‘measurement’ side of Groves et al (2009) framework (see Figure 2.5, p.48) with only
non-response error on the representation side being considered. With the Rolling
Census you have the same measurement issues as a traditional census; but can argue
that with the smaller size allowing the use of more highly trained and tightly managed
field-force response errors may be reduced (as discussed in Section 3.2). In addition,
annual repetition of data processing has the potential to lead to reduction in
processing errors. However, the difference with the Rolling Census is that the
‘representation’ side becomes more important as sampling errors become an
important issue. An indication of the sampling error introduced by the Rolling Census
for large Communes with a range of population sizes is given in Table Three.

Population
10,000
15,000
20,000
30,000
40,000
50,000
100,000
150,000
200,000
300,000
500,000
1,000,000
Metropolitan France

Coefficient of
variation (%)
1.1
0.8
0.7
0.5
0.4
0.4
0.2
0.2
0.1
0.1
0.1
0.1
0.05

Table 3. Indicative Accuracy for Population
Estimates of Large Communes.
Source: Cézard and Lefebvre (2008)

On the surface, this would make it appear that the Rolling Census will have
poorer data quality than the traditional approach because errors from measurement are
comparable, as are non-response, but the Rolling Census has added a sampling error
component. However, this is just a simplistic comparison in the year when the
18

traditional census data is taken. In reality, the quality of the data from a traditional
census degrades over time as we move further from the reference date. INSEE argue
that annual population change will induce around 0.7% error into the data each year it
is aged (Cézard and Lefebvre, 2008). The coverage errors therefore become more and
more important as the population evolves until a new set of census data becomes
available. In other words the data quality varies considerably over the inter-censal
period 19.

With the Rolling Census the data quality issue for the smaller Communes is
comparable to the traditional census in that it is a complete enumeration that then
degrades. There is the updating process discussed in Section 4.1 that will reduce the
impact of the degrading as well as a reduced window of five years between the
enumerations. These two issues would imply that for an individual Commune the
lowest quality for the Rolling Census is never as poor as the lowest quality for a
traditional census and the highest quality levels are equivalent. The difference is that
each Commune is on its own cycle with respect to quality relating to the level of
change in an area and the timing of the last complete enumeration. INSEE (2004)
presents simulated results for Communes with population sizes below 10,000 showing
the impact of timing between the successive data collections.

For the larger Communes sampling error becomes an issue in any year as there
is never a complete enumeration. However, the continuous annual sampling ensures
that the data for an area can evolve with the area rather than making step changes with
each traditional enumeration implying a more constant level of data quality. Sampling
errors can also be measured so the impact of sampling on data quality can be
quantified. Simulations by INSEE (results reproduced in Table Three) confirmed that
the impact of the Rolling Census sampling on data quality for populations greater than
10,000 was considerably less than the likely degrading of data from a traditional
census over the full inter-censal period. Therefore, the Rolling Census approach
delivers more stable data quality that, while never quite at the level of the traditional
census in its reference year, is better than the data quality of the traditional census for
the majority of the inter-censal period. In addition, the quality increases for larger

19

In the UK this is a ten year window while in France this was traditionally around seven years.
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areas such that for the largest Communes the data quality from the sample is almost
equivalent to the data quality of the full census in a census year, especially when you
allow for the positive impact of potential improvements in the measurement errors
discussed at the beginning of this section.

This comparison of quality over time for Commune level population data is
represented in Figure Two. It demonstrates the degrading of the traditional census
data with an increasing relative mean-square error (mostly bias for the traditional
census) over time between collections. For the rolling census the small Communes
behave like the traditional census but on a shorter cycle and with less increase due to
the use of data to extrapolate and interpolate for years between collections. For the
large Communes the use of a five-year moving average will mean that the quality is
never as good as for the traditional census but will tend to fluctuate around a level
somewhere below (higher RMSE) the highest quality offered by the traditional census
but well above (lower RMSE) the lowest quality.
‘RMSE’

Time
Traditional Census
Small Communes (RC)

Large Communes (RC)

Figure 2. Indicative representation of Census Data Quality over time comparing the
traditional Census with large and small Communes for the Rolling Census.
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5. OTHER SURVEY-BASED OPTIONS
(covered in detail by the main Beyond 2011 Programme)
The French Rolling Census is not unique in replacing traditional census data
collection with alternative data collections. A short review of the various options
(Brown, 2011) outlined the approach taken in the US where the American
Community Survey (ACS), a large-scale on-going survey, is combined with a
traditional decennial short-form census to create the full-range of census outputs. As
with the French Rolling Census, more detailed geographic outputs are got by
averaging over successive years but crucially estimation relies on the survey
calibrating to county level population estimates produced as a separate exercise by the
US Census Bureau (and these estimates in-turn utilise the traditional decennial
census). The actual sample design is not dissimilar to the approach used by the French
Rolling Census with rotation groups being used on a Master-Address File to control
the selection of addresses but the fieldwork is spread over the quarters of each year
rather than focused at a single time point. This makes conceptualising a representation
of the population at a single time-point more difficult, although the calibration to the
population estimates essentially makes a single year ‘representative’ of the population
at the mid-year, and unlike the French Rolling Census (see Sections 4.1 and 4.2) the
years are just averaged with no attempt to line-up neighbouring years with the year
outputs are required for. Therefore, the ACS neither replaces the whole of census
activity and for the outputs it does produce (referred to as the detailed attribute data
by the Beyond 2011 Programme and a replacement for the long-form in the US) no
attempt is made to construct them in the form of a census database.

Another survey-based alternative reviewed in Brown (2011) combines
administrative data (population register) as a spine with linked social surveys. This is
the approach adopted by the CBS in the Netherlands and like the Rolling Census is a
stand-alone system that totally replaces the traditional census but like the ACS the
survey part does rely on the existence of external information (in this case a
population spine) for calibrating its estimates.
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6. BRIEF DISCUSSION
In this paper we have discussed in detail the sample design and fieldwork
implementation of the French Rolling Census. Other approaches are covered
elsewhere in the broader Beyond 2011 Programme. The rolling design works on a
five-year cycle giving complete geographic coverage of all Communes but not
necessarily all addresses within those Communes over a cycle. It will cover the
equivalent of 100% of addresses in seven years but there is no guarantee that this will
represent a complete enumeration of addresses, and certainly not individuals.
However, once the cycle is complete the estimation strategy utilising averaging and
re-basing produces a complete database on an annual basis with data released 2.5
years after the reference January. Communal establishments need a different
treatment to standard residences and while nationally they will have a small impact at
a local level or for specific groups (students for example) their residents can be an
important component of the population.

Clanché (2011) reports that the official population figures for France,
produced by the new approach, have generally been accepted as high quality by the
vast majority of users. However, it is acknowledge that the averaging over successive
years will make estimates evolve slowly, even when there may have been rapid local
change. In fact, although data is produced every year, comparisons can only be made
between estimates five years apart. Also, the power of the independent annual surveys
is not currently being exploited. It is crucial to recognise also that while there is
control over the sampling of addresses there is no control on individuals, so a Rolling
Census in this form can never guarantee to count all individuals across a single
(multiple) cycle(s). Therefore, the historical record is still broken and regularly
updating the LS members becomes problematic.

The geographic and administrative structure of France is based around the
36,682 Communes, which vary tremendously in terms of population size from
hundreds to tens of thousands. There is no real equivalent in the UK to use as an exact
equivalent in any design. Local Authorities (LAs) are the lowest unit for direct
administrative purposes, although we also have Ward level geography and the Census

22

output geography. Given that LAs represent a key level of output 20 their nearest
analogy would be the largest of the Communes in France. They need to be sampled
every year, although averaging across successive years for annual estimates may not
be acceptable. To allow a rolling census structure to support outputs at lower levels of
geography the structure within an LA might need to utilise the low level census
geography treating them like small Communes completely enumerating them on some
kind of rolling basis with an estimation strategy for annual estimates similar to that
being utilised in France.

Therefore, as we look to go forward and consider options for a rolling census
model in England and Wales, there are some key issues (in no particular order) to
investigate that come from the review of the French design:
1. Given 100% response, what sample sizes and designs would support annual
LAs estimates of sufficient quality without the need for additional data sources?
2. Are the required annual sample sizes feasible in terms of fieldwork
management and cost?
3. Are there options to facilitate the rolling localised enumeration, such as postout and post-back with follow-up linked to something like the follow-up for
electoral registration?
4. Can using an address list as an auxiliary improve the quality of estimates?
How would the designs change if LA age-sex estimates were available from
independent administrative sources?
5. How can a rotation pattern be designed to allow low level outputs (potentially
down to output area) to be produced on an annual, in arrears, basis (by
averaging across successive years of data collection)?
6. How would the inevitable non-response be dealt with?
7. How would communal establishments and those without a usual residence
(homeless) be handled in any outputs?
8. What legislative change would be needed to allow the rolling census
collection to be compulsory given that it is possible to control spacing between
the sampling of addresses, and not the sampling of households / individuals?

20

As an absolute minimum ONS need to produce annual population estimates by age-sex at the LA
level one year in arrears.
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The next stage of the scoping study will begin to address these issues
particularly focusing on the high-level design and the approximate sample sizes that
might be required. This can initially be done using Output Area data from the 2001
Census but will ultimately need to use a micro-simulation approach to create a series
of populations over time using the SARS, with the Output Area data as control totals.
The final stage will move to more detailed issues such as the feasible organisation of
fieldwork, cost issues, and ideas for dealing with non-response during the fieldwork
and estimation. The proposed approach will be evaluated against the ONS criteria
being developed to allow comparison across a range of Beyond 2011 options.
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