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. Introduction

1. Presently, a number of conditions have come togéthassess the possibility of using
administrative registers as an alternative to Ryaits census design approach. The objective of this
paper is to present and share Portugal’s experiartbe implementation of a step-by-step
methodology for making the transition from a tramhtl to a register-based census.

2. This paper focuses on the activities that have bedng place in preparation for the next
Population and Housing Censuses, to be held in.2ZIHd paper starts by describing the main
aspects and conditions that have been put togetheplement a register-based census; this is
followed by a presentation of Portugal’s work prrgme and course of action regarding
identification of the relevant registers, by foeuson the core registers regarding relevant stzlst
units (housing and population) and, more speclficaly addressing content coverage and assessing
linkage possibilities; and finally, the main iss@esl challenges that Portugal will have to address
and deal with are outlined.

[I.Moving from a conventional census design to a gaster-based census in Portugal

3. In Portugal, Population and Housing Censuses hage bonducted following the traditional
approach of extensive and exhaustive enumeratigtatgtical units, within a specific time frame

and defined periodicity (every ten years), based oamprehensive questionnaire that encompasses
all the questions foreseen for housing, houselsoicip-demographic and socio-economic
characterisation. However, it is widely consenshbat conducting a traditional census corresponds
to the most elaborate, complex and resource (bhatiah and financial) consuming statistical
operation undertaken by a given country.
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4. Portugal has been fostering policies regardingribdernisation of public administration
services. One of the most visible consequencds®ttrategy was the creation of the SIMPLEX in
2006, a national governmental programme for adrmatige and legislative simplification that aims
to facilitate the interaction of citizens and epteses with public administration, and which reftec

a will to improve public services in terms of opisation and efficient use of resources. Within the
scope of this programme, several measures havetélesm, with the purpose of integrating
services, establishing unique interlocutors or nmgrgedundant forms or services, via investment in
modern and state-of-the-art infrastructure and camoation technologies.

5. This current social and political context has bgetting the tone for the preparation of the
2011 Population and Housing Censuses. An investmehe modernisation of collection methods
and processes, through the use of information andraunication technologies, has been made and,
for the first time, a work programme has been ptd motion regarding the use of administrative
information forchanging the paradigmin terms of Portugal’s census design approach atistics
Portugal is dedicated to preparing and develogiegaundations of a register-based census for the
2021 round, a commitment that has been assumesipaedied in the 2011 Census Action
Programme. In this regard, important decisionsragdsures have been put into practice to build up
a positive political, social and institutional cext to address this challenge.

A. Legal Base

6. One important point that has resulted from othemtees’ experience regarding the use of
administrative data for statistical (and censusppses is the existence of specific legislatior (se
United Nations, 2007) granting access to natiotaissics institutes to administrative data on unit
level with identifiers information. In Portugal,rfthe first time, the national statistics act (2D08
clearly grants Statistics Portugal the right toesscadministrative information on unit level
(corresponding to micro level data) with identifioa information and linkage possibilities for
statistical purposes.

7. The Portuguese national statistics act defines rmidtrative data as all “data collected by
entities of the public sector on natural and lggakons, including individual data, based on
administrative procedures that normally have a anjngoal that is not for statistical purposes” and
specifically states that the use of administratiata should be extended to the production of afffici
statistics. This fact has made it possible to aersadministrative sources as an alternative méde o
data collection for census purposes.

8. Consequently, the 2011 Census legislation staggghis census round should be the last one
adopting a full traditional approach and that éf@hould be conducted in order to implement an
alternative census design, one that is less elsbaral expensive, in terms of human and financial
resources, but also capable of generating censursnation more frequently than every ten years.
Therefore, the 2011 Census legislation definesah@wving goal for the next census round — to
prepare and to assess the possibility of makingrémesition from a conventional census design
approach to an alternative census design basedmoimiatrative registers to produce cost efficient
and more timely population and housing statisticirmation.
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B. Identification numbers / Identifiers

9. The unique identification number (the person nunibé¢ine case of Denmark) was a crucial
element for the success of the use of registerebiasermation for statistical purposes in many of
the Nordic Countries that currently have a regibsed census. As Wismer (2003) notes this was
not only important for the linkage of informatidmyt also because it allowed for the standardisation
and normalisation of other crucial information &whieving a reliable register, such as: address
codes, municipality and parish codes, or natioyalitdes.

10. In Portugal, the situation on this matter is ratfiéfierent and more challenging, as there are
several identification numbers used for differeshinanistrative purposes, for example: i) the 1D
number (Civil Register); ii) the tax identificatioumber; iii) the social security number; iv) the
national health system number; v) different foreign identification numbers, depending on the
type of visa. However, in 2007 an important measwas established, within the context of the
SIMPLEX programme, which represents a significatuaamcement regarding the possibility of
linking information from different administrativegisters — the creation and implementation of the
Citizen Card.

11. The Citizen Card holds, in just one citizenshimiifecation document, information that

used to be separated over four different docume@ritse ID number; ii) the tax identification
number; iii) the social security number; and iv@ trational health system number. Portuguese
citizens are obliged to ask for the Citizen Cartlewthe previous ID document has expired and up
until now around 2 million have been issued, aroR@% of the total population. The card can be
issued for those holding Portuguese nationalityasd for those under the scope of the Treaty of
Friendship, Cooperation and Consultation betweerFgderative Republic of Brazil and the
Portuguese Republic.

12. Besides being a step forward regarding the poggibil linkage between different
administrative registers, the creation of the @iiard also enabled for better standardisation,
normalization and updating of crucial elements, elgnthose regarding address information, zip
codes, municipality and parish codes, which wilinpie associating the location of an individual to a
specific geographical unit level. However, there sitill specific groups of the population not
encompassed within this register. These includegXxample, foreigners and children below the age
of six. The Citizen Card is a mandatory documengfbnational citizens, living in Portugal or
abroad, only from the age of 6 or as soon as deistification document is required for any
administrative or legal act. Therefore, these tegnsents of the population are not within the scope
of this register and information must be collediedn other administrative registers, namely
through the Foreigners and Borders’ Office regiatet birth registrations’ registers.

C. Articulation and cooperation with register-keepers

13. The process of integration of register-based in&drom for statistical purposes means that
statistical offices are no longer depending exgkigion their data collection methods. A third gart

! Official website - www.cartaodecidadao.pt
2 Population below the age of 6, represents aroghdBthe total population (2001 Population and HoegCensuses)
and the foreign population represents around 4%e(§oers and Borders Office, 2008).
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becomes involved in this process, namely the @ifiahd public entities responsible for keeping the
registers.

14.  Administrative registers hold a different philosgph terms of information management, as
they are collected primarily not for statisticakrposes. Administrative data and statistical da¢a ar
created and used for different purposes, with difieroles being attributed to individual objects
(Wallgren and Wallgren, 2007). That is, in admirative registers, information results from
administrative actions and measures that take plabén the scope of the register-keeper’s own
activities and objectives and, thus, conclusiorgs@ecisions are drawn from individual objects.
Information on a specific object is retrieved aatkévant individually. On the other hand, within a
statistical system, conclusions are drawn fromathadysis carried out and for this reason objeds ar
not interesting individually, only their aggregataatputs.

15. Inthis vein, the pre-requisites of data procesgirugedures in terms of standardisation and
normalisation regarding, for example, codes orsif@sitions, are different for administrative and
statistical purposes. Therefore, in order to mas@nhe use of administrative registers, it is
important to work collaboratively with register-kes not only to establish good articulation and
cooperation procedures, which are important toauee the continuity of a register-based system,
but also to improve registers’ quality for statiati purposes.

16. Inthis sense, Portugal has been investing in tireuation with register-keepers, by first
trying to make them aware of the change of paradigsnprocess will entail and how crucial their
role is for the success of its implementation h&y tbecome the main providers of information for
census purposes; and secondly by defining spewticocutors to contact with and discuss the
issues regarding each administrative register.oigin experiences from other countries indicate
that few adjustments and extra data collection eeen made by administrative authorities (see
United Nations, 2007), Portugal is committed tadirbctional collaborative work, i.e., that registe
keepers may also benefit from the work carriedbyubtatistics Portugal, regarding quality
improvement procedures, for example. The idea &ltiress this collaborative work as a win-win
situation for both parts and, in this context, mlagional statistical act provides the key foundatio
and constitutes a useful instrument.

l1l.Developing and implementing a step-by-step metbdology

17. In the preparation for the next 2011 Census roamdprk programme has been defined to
specifically address the challenge of making asiteon to a register-based census for the 2021
round. This work programme was made availableéGbnsus 2011 Action Programme.

18. A transition such as this means that the entiragigm revolving around Population and
Housing Censuses operations in Portugal will becedlgt transformed, and a significant change like
this represents a lengthy, elaborate and persisteninitment. It took Finland 20 years to produce a
fully register-based census in 1990 and Norway&ndden will be able to accomplish this
transition for the next 2011 Census round (Ton2@@8). Although these countries have now
reached a point where all Census variables camdekiped based on administrative registers, this
was a gradual transition process with different mistrative registers being used for census
purposes at different points in time. For examihle,population register in Sweden was first created
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in 1967 and used for census purposes eight ydarsilm 1975; and only more recently was Sweden
able to create the dwellings register (2008) thidtbe used in the 2011 Census round.

19. Following on from these countries’ experiencesioast have been prepared so as to
implement a step-by-step methodology, where spesifitistical units have been defined with the
purpose of identifying the administrative registérat can account for census variables. The
objective is to introduce register-based variablegressively for census purposes, after their
quality and reliability have been assured.

20. Two main topics regarding relevant statistical sihidve been identified around which a
specific work programme has been defined: the isrsbncerned with housing topics register and
the second with the creation of a population regist

21. The work programme, and its specific actions, heenloutlined as follows (see chart 1):

a) Identifying relevant administrative registersl amticulation with register-keepers

b) Assessing the quality of registers (coveragatertt and identifiers) and their potential use
to generate census variables;

c) Defining a stable and reliable group of housand population variables to compare with
the 2011 census results;

d) Assess, measure and understand possible diffessermd deviations so as to consolidate

administrative registers’ information.
Chart 1 — Work programme for implementing a step-bystep methodology

Articulation with Register-keepers

Input administrative Input administrative

registers registers
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IV.The Registers

22. A necessary condition for the implementation oégister-based system for census purposes
is the existence of comprehensive and reliablesters for administrative needs. According to the
work programme defined, actions have initially be@ected to the identification of relevant
administrative registers and to the articulatiothwegister-keepers so that data is made avaitable
proceed with the next stages.

23. A general principle for articulating and processauministrative data is to combine
different sources. As emphasized by Wallgren antighéa (2007), the combination of variables
from different sources can be used to achievelericontent, but also as a way to validate and
cross-check information. Coverage and editing fpaggs may also be increased if multiple
sources are used and compared.

24.  Inthis vein, and similarly to other countries, figal has privileged the combination of
different sources so as to increase coveragenggssibilities and validation procedures. This
principle has been complemented with an extenilleation of information on the registers’
content (metainformation) in terms of concepts,tyfpe of forms used, and information updating
procedures, which are important for a precise defmof units and time references (e.g.
Borchsenius, 2000; Tonder, 2008).

25.  Specifically, two stages of intra and inter validathave been identified (see chart 2). The
first stage corresponds to an independent assessifitbie consistency and reliability of each
administrative register regarding coverage, conidehtifiers and quality. The second stage
corresponds to an evaluation of linkage possibgiand of data cross-checking, which will also
allow for identification of duplicates, within treame statistical units and between registers of
different statistical units. The main purpose isfeate a register-based system that articulates
registers within a statistical unit and betweetigiaal units. The final expected outcome is the
creation of a statistical register that will be dise produce housing and population census staisti

26.  The following points provide an overview of theaehnt administrative registers that have
been identified regarding housing and populatidarmation. Specifically, for each topic a core
register has been identified, corresponding tarbst extensive register available taking into
consideration coverage, content and identifiersrmation, which will interlock with other registers
SO as to cover as many variables as possible regaielevant statistical units.

A. Housing Register

27.  Concerning housing topics, a main administrativ@ster has been identified — the Housing
Taxation Register, from the Directorate-General Taxation of the Ministry of Finance. This
register includes statements of registration oratipng of urban property delivered to the Finance
departments. All properties (buildings or parttthay tax are covered by this administrative act.
This register covers most of the mandatory varmli@ the 2011 Census round, regarding
geographical location, building and housing chamastics (see table 1).
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28.  Two other registers have also been considered, IlgghePersonal Income Tax Register
and the Energy Register from Energy Portugal faliteahal information on geographical
identification (address information and codes).

Table 1 — Variables in Housing Administrative Regiters

Housing Taxation Personal Income Energy
Register Tax Register register

Tax Identification number X X

Address

ZIP Code

Municipal and Parish Code

Geographical Coordinates

Type of building

Type of use

Number of living quarters

Year or period of construction

Type of living quarters

Water supply system

Occupancy status

Toilet facilities

Bathing facilities

Number of rooms

Useful floor space

Ownership

Variables

X X
X X
X X

X X X X X X X X X X X X X X X X

Limitations

29.  Preliminary analyses indicate some limitations rdiggy harmonization and standardization

of registers and high rates of missing data reggrdome variables (e.g., different codes and labels
used for the same categories and descriptions,rhtgh of missing and invalid information).
Although the variables that have been made availabéd extensive editing before they can be used
for statistical purposes, only one of the coredspiariables could not be obtained from the
administrative sources: type of heating. Regardmgerage, the registers are not exhaustive on their
own and a maximization of their potential will réésfuiom their combination. For this process, it is
important to stabilize a matching key for registérikage and efforts have been directed towards
geographical identification.

Linking

30. In order to move from an administrative to a stai#d register, it is necessary to build an
information system for storing, updating and usadrhinistrative data for housing topics. This
system will be based on one essential point whigebgraphic identification. The identification

key, which has not been defined yet, may be aneaddfull address information and codes) or a
geographic coordinate (X, Y). On this specific ®aibj for the 2011 Census round a methodological
system is being put forward that will allow for allildings to have an X and a Y coordinate. The
correct definition of an identification key of theing areas becomes even more important when
linking housing registers with the population reégis. The linkage between these two registers will
guarantee reliability and subsequent use for dat@agement, analysis and dissemination (see chart
2).
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B. Population Register

31. Concerning population variables, a core registerdiso been identified as the most
comprehensive in terms of coverage — the Civil Regj from the Registers and Notary Institute.
The civil database contains information on allzetis holding Portuguese nationality regarding the
main demographic variables: sex, age, filiationfitabstatus, country/place of birth, place of usua
residence, and address information. This admitig&raegister corresponds to the ID number that
has been included in the Citizen Card, along Witke other numbers, as mentioned above.

32. To complement the information in this core registé¢her administrative registers have also
been considered, namely:

* Personal Income tax register, which holds potentfarmation for household
operationalization;

* Employment registers from the Institute for Empl@&mhand Professional Training, for
socio-economic variables

» Social Security Register from the Ministry of Lalb@nd Social Solidarity, for socio-
economic variables;

» Education Registers from the Office of EducatioatiStics and Planning of the Ministry
of Education and the Office of Planning, Stratdgyaluation and International Relations
of the Ministry of Science, Technology and HigheluEation, for education variables

* Foreigners register, managed by the Foreigner8andkers Office for characterization
of the foreign population living in Portugal.

33. Variables available across these different admatise registers are presented in table 2.
Most of the main variables are potentially avaiglut information regarding family relations and
family nucleus (size and type) appears to be orieeoimost challenging variables.
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Table 2 — Variables in Population Administrative Reisters

Variables

Civil

Register

Social
Security

Employment
Registers

Education
Registers

Personal Income
and Taxation

Foreigners
Register

ID number

Social Security number

Tax Identification number

Name

Address

Place of usual residence

Housing status

Age

Sex

Marital status

Country/place of birth

Country of citizenship

Ever resided abroad and year of arrival
in Portugal

Educational attainment

Current activity status

Occupation

Status in employment

Branch of economic activity
Location of place of work or school
Relationship to reference person of
household

Identification of the spouse/partner in a
consensual (de facto) union
Identification of father

Identification of mother

>

X X X X X

Register

x X

X X X X X

X X X X X X

Register

>

X X X X X

Limitations

34.  Although several limitations in terms of conceptoairespondence are expected, the main
challenge Statistics Portugal has been facing daggpopulation administrative registers is access
to individualised and identifiable information oniulevel regarding some groups of variables. In
addition, moving from a traditional design appro&ela register-based census represents changing
not only thelocus of control in terms of data holders, but also a cultural clearegarding data
collected for administrative purposes. In this regaegister-keepers have been reluctant to share
their registers, basing their arguments on diffeneterpretations of the Portuguese Statistical Act
In fact, all register-keepers refused to coopeatifest and only after access was granted from the
Portuguese Data Protection AuthoiGNPD) were some of the registers made available to
Statistics Portugal, namely the Civil Register #m& Social Security Register. Nevertheless, there
are still some groups of variables, namely thotsed to individual socio-economic situation (e.qg.
status in employment, occupation, branch of econ@iivity, etc.), that are still under discussion
by the Portuguese Data Protection Authority, siheg are considered to fall under the category of
sensitive information. Therefore, special effordsé been undertaken in this regard as the
involvement of register-keepers is fundamentaltfios transition, which is expected to be an on-

going process.
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35.  Afirst attempt for family relations operationaliican was made using the Income and
Taxation Register, which revealed several limitagicas there is no way, up until now, of linking
and aggregating persons to the same income taxefised on the register that was made
available. Moreover, a closer look at the concépiomsehold applied to taxation purposes showed
that there are substantial differences to the seéd in census operations. Therefore, to address thi
issue other possibilities are being considered,ehathrough address information / codes.

36.  On the topic of education, relevant limitations éaso been found, namely regarding data
on tertiary education. Specifically, it was repdrthat data on®land 2° level of tertiary education
are anonymised (no variables of identificationlapt within the administrative register). This has
been the method adopted by the Ministry and theeausities, which are the data providers.

37. Finally, analyses of the administrative registaesle available until now show a relatively
high percentage of missing data for those variaiblascorrespond to identification numbers (e.g.
50% for the ID number in the Social Security regist

Linking

38. In Portugal, it is not possible, at least in theniediate future, to implement a system of
identification with a unique number, and severahbers will have to be combined in the
implementation of a statistical system based onimidtrative data. This, as previously mentioned,
adds an element of complexity to the task of ligkilifferent registers relating to the same statsbti
unit and between different statistical units. lis thein, linkage will only be accomplished through
the combination of different primary keys (see tl2yr
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Chart 2 — Integration and articulation of registers
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V.Main challenges and issues Portugal will have taddress

39. The work that has been undertaken, in order toéHayoundations of a register-based system
that can account for census variables, has conossseveral challenges that Portugal will have to
address and deal with in order to move forward.

40. As already mentioned, most of the administratiygsters are not created and used for
statistical purposes and therefore, how informaisorollected, processed and managed does not
meet the criteria needed to achieve the requisgtsstal standards. This was one of the firstassu
that emerged from the preliminary analyses condudike quality of registers has been identified
as relatively limited, namely regarding standartilisg normalisation and consistency of
information. Improving their quality requires antexsive process of editing that will have to be
carried out in close articulation with register-gees. In this regard, standard editing procedures a
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being defined and tested, such as the applicagorghused for normalization of address
descriptions and codes.

41.  Closely linked to this topic is the issue of unigdentification of units. Information
concerning identification numbers also has qualéficits, namely regarding the rate of missing
data. Efforts are being put into practice in orework with register-keepers to assess how this
situation can be improved. Yet again, it is impott® stress that the fact that Portugal has severa
identification numbers used for different admirasire acts constitutes an element of complexity in
the process of articulation and linkage of infonmafrom different administrative registers.
Although the Citizen Card has been created, arsdhidss represented an important advancement
regarding the possibility of linking information,did not represent the merging of the information
within a unique and integrated administrative regis

42.  However, the most important topic in this regarthis limitations and constraints that have
been emerging regarding access to individualiseddentifiable data that address specific groups
of variables, namely those concerning socio-econatmaracterization. The way in which Statistics
Portugal will cooperate with register-keepers atieoentities that have a say on these issues is a
crucial element for moving forward towards a regjidgiased Census from 2021 onwards.
Additionally, a strong political will, in the sensé establishing this process as a common goal and
of empowering institutional involvement and imptica, is equally important and decisive.

43.  The different stages of identification of relevadiministrative registers and of assessment of
their potential to produce census-like informati@s also provided an initial insight on the topics
that will be difficult to measure based on admmaive information. One of these topics is the
issues concerning family relations. Not only isittoperationalization not yet possible, conceptuall
there are several differences to be addressed asuitte census variables rooted within a more
sociological conceptualisation of family and fanmgfations. Another challenging topic to measure
has to do with education variables. Although adstmative registers in Portugal are kept regarding
non-tertiary and tertiary education, unit levebimhation is not universally linked to available
identifiers, making the use of that information malifficult for statistical purposes. To overcome
this situation a change in practice will have taalbeomplished and information regarding students’
identification, which is already collected, shoblkel made available.

VI.Final Remarks

44.  The work programme that has been defined and ti@nadhat are currently in motion will
determine how and to what extent in the next 20@4s0s round the transition to a register-based
census will be possible in Portugal. The issue@asghtether it will be possible to achieve a full
transition or whether a combined method will havée considered (data partly obtained from
administrative registers, in addition to field eraration or sample surveys) will depend on how
some of the limitations identified are surpasseevédtheless, important steps have been taken to
move forward and to create a set of political argdifutional conditions fochanging the paradigm

in terms of the census design approach. The clydlegsides in making the most of the positive
context that is being created with regard to thespmlity of using individualised administrative
information.
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