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Summary

Regardless of the methodology used and of the mes#uat can be taken to assure the best qualdy,
population census cannot be a perfect operatioriteand will always be some errors affecting thelia
of the census results in terms of coverage andeobntor this reason, the agencies responsibliaéor
census should always conduct an evaluation of tlaéitg of the census and provide an assessmehtof
census coverage and content errors. This is phatig important considering the huge resources
invested in the census and the key role playethéyénsus results for the national statisticaksystand
as primary source of statistical data for the coesit Measuring the census quality, however, tsano
easy task, in particular when non-traditional censethods are adopted, for which established census
evaluation techniques like the Post Enumeratiowe&ucannot be applied. In this paper, some issues
concerning census quality evaluation are discuiseghach of the most common census methodologies,
considering the implications on the different disiens of quality. Some considerations are also
presented on census quality evaluation from amnatmnal perspective, and on the role that Intéonal
Organisations can play in this field.

—_

OThe paper was prepared by Bernard Baffour and Péalente (UNECE). The views expressed in this pape
those of the authors and do not necessarily rethecviews of the United Nations.
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[.  INTRODUCTION

1. The population census cannot be a perfect aperand there will always be some
errors, regardless of the methodology adopted &all the measures that can be taken (and
should be taken) to assure the best quality ipredes of the census.

2. Different types of errors can affect the cersugarious extents and at various stages,
depending on the methodology. In a traditionakosrwith field operations, for instance, errors
can be introduced during data collection by then@emators/interviewers or by the respondents
(voluntarily or involuntarily). When data are pessed, errors can be introduced, for instance,
during data coding, entering, and editing. Forsoses based on registers, on the other hand,
there could be errors in the registers used asstait@e, or errors could be introduced for
instance when data from different registers ateelih or when data are estimated for variables
that are not available in registers.

3. In order to deal with these errors, an importamiponent of each census is an
appropriate quality assurance and improvementsysiEhis system should be planned as an
integral part of the census programme with the @annobjective “to ensure that quality is
appropriately considered in all phases of the cemsurk™. A well developed system should
allow identifying on time and addressing most & gnoblems and errors that can affect the
census data. However, there will always be sommsethat will not be corrected, and that
would eventually affect the quality of the censesults, in terms of coverage and content.

4, It is, therefore, very important that the agesaiesponsible for the census are able to
evaluate the quality of the census and providesaassment of the census coverage and, as far
as possible, also of the content errors. A cormgrsive census evaluation program, however,
should not be limited to estimate coverage andesurdrrors, but should include an assessment
of all phases of census operations, in order teigecthe users with a complete picture of the
guality of the census.

5. The next section of this paper is dedicatedhatis generally intended by census
guality, and what are the different dimensionswdldy that are commonly considered. Section
3 is dedicated to the discussion in general terfniseomain measurement issues for each of
these quality dimensions. In section 4, the mostraon census methodologies will be reviewed
and the implications on quality evaluation will hecussed. Finally, some general results about
census evaluation activities carried out by ECEhtioes in the 2000 census round will be
presented, together with some considerations osusegvaluation from an international
perspective.

! Conference of European Statisticians Recommenuafi the 2010 Censuses of Population
and Housing (United Nations, 2006) para. 72.
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. WHAT ISQUALITY? WHAT ISCENSUSQUALITY?

The realization thabformation lies at the helm of any census — it is the endpeband
the main purpose for which a census is undertaksrmpivotal to the formulation of any census
guality evaluative exercise. Thus, an assessmeasdrfus quality translates into an assessment
of the information that is produced by the cen3ine definition of quality, on the other hand, is
fraught with a lot of difficulties. However, the stowvidely used definition focuses on the fitness
for use of the information. In a census contexglityican be characterized in terms of six
dimensions, namelyelevance, accuracy, timeliness, access bility, interpretability, and

coherence®.

a) Therelevance of information reflects the degree to which cendats meet the

needs of the population, users and stakeholders.ig\snpossible to measure
every phenomenon, this dimension looks at whetecountry’s pertinent
informational needs are satisfied by the census.rélevance dimension, hence,
looks at achieving a balance between meeting tradimes conflicting) user
requirements and satisfying the most important sedgthin the confines of
constrained resources, which is admittedly notaigtforward task. A particular
category of users of census data is representetdeémational and supra-national
organisations. In the ECE region, for instancetlie 2010 census round countries
will be requested to provide census data to UNS@DEurostat. These data, to be
provided in the form of tabulations or hypercubmsii{idimensional matrices) will
allow presenting comparable country-specific certiata that could be used for
analysis, policy formulation or other purposes.

b) Theaccuracy of census results is the degree to which the dizdaribe the

phenomenon of interest. It concerns the reliabditg precision of the population
estimates, and is usually characterized in terngsrofs. The precise measurement
of most phenomena, although ideal, is unattaindiseto the fact that no
measuring instrument is perfect; thus there igdteenct likelihood of error.
However, a concerted effort to quantify the coveragd other errors leads to the
production of data of a reasonable quality witlie tesources available to the
national statistical institute. The accuracy acatwill depend on the explicit
methods put in place to identify and control foy @nrors that occur throughout the
entire census, from the inception to its fruitidMore so, to achieve the most
accurate results in a census there needs to baearsi&e effort put into the census
design, collection procedures and processing. dimiension is linked to the
degree otoherence andtimeliness of the information, and oftentimes key decisions

% These are the six dimensions of quality considerelie Conference of European Statisticians
Recommendations for the 2010 Censuses of PopulatidriHousing (United Nations, 2006),
para. 76 and Appendix IV. There is likely to beesment between international statistical
agencies on a standard set of quality dimensidesila2008. The differences between the
standard set and the set used here are expediednmor.
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taken to improve accuracy will impact on the delwemescales, and how coherent
the outputs are to users.

c) Thetimeliness dimension refers to the time frame of the censasgss, and in

particular to the interval between the census eefeg date and the time when the
results become available. Evidently most censuseake a long time — even as the
results are being disseminated, there is planmaguway for the subsequent
census — but the longer it takes for the natiotaissical office to release the
results the less of a ‘snapshot’ it is, and questgtart to arise as regards the data
validity andrelevance. Even so, it must be reiterated that time mugaken in the
post-censal processes so as to ensure that th/equighe outputs are of the best
standard (there is a trade-off with #wuracy dimension).

d) Theaccessibility of census data refers to the availability and @agewhich they

are disseminated to the stakeholders and publécge. Census information is
usually disseminated through a mix of free anatamade products and services
by the national statistical institute. The stratagppted including the costs of the
services and products will influence the degreehah the data is accessible. The
census is conducted to meet the needs of varidagarées of users, including the
central government (that use the data for instémrcéhe formulation of policies
and the distribution of resources), researcheisnbases, non-governmental
organizations and the general public. As a resale needs to be taken to ensure
that the census data, albeit widely accessibks@coherent and easily
interpretable so as to facilitate its effective and approprize.

e) Interpretability refers to the degree to which the informationaisyeto understand

f)

and any salient census results are easily fourttldoyser; in essence this
dimension focuses on how the data ‘makes sendbétasers. The interpretability
dimension of quality, therefore, measures how #te chput and the data output
relate, particularly whether the responses giveswan the question being asked. A
detailed pre-testing programme should ameliorasea$pect of interpretability.
The other aspect concerns how available supplemyeinfarmation is that would
make the census output easier to understand @&data provision). This
metadata should explain the underlying conceptsigedefinitions and
classifications. Additionally links to papers angbpications that detail the
methodology and assumptions behind the data cigieand adjustment processes
should be made available.

The coherence of census information reflects the degree to wiiehcensus data
can be brought together with other existing siasinformation. It also concerns
the conceptual integrity of the information, whitdn be assessed by comparing to
existing information either through older censusesurveys or administrative
data. A detailed coherence strategy will consedydiatve a programme of
certification and validation of the data so thabhitestigates and explains any
deviances from the expected trends.
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7. These six elements, although suitably distiney mot be mutually exclusive, and actions
taken to address one element of quality may hawdfant on the others. Accordingly any
actions to improve a dimension need to be weiglgaithat any possible detrimental effect this
might have on the other dimensions — realisticatiyoptimum balance may be achieved by
careful appraisal of the effect of each of theattxibutes.

[, MEASURING CENSUSQUALITY

8. The evaluation of the quality of the censusvery important exercise for a number of
reasons. From the organisational point of view,dkaluation should allow verifying whether
the very large effort and investments of resouregsired by the census was worthwhile.
Moreover, the evaluation exercise can help in ifjgng any aspects of the census organisation
that could be improved. This could be particulardgful for planning the next censuses, and
improving their efficiency and effectiveness.

9. With regard to the use of the census resuksetaluation allows providing the users
with some measures of the quality of the data, whiould help them to better interpret the
results. This is particularly important considgrthat census results often serve as the
benchmark for the national statistical system ansieh they are used for a number of other
statistical activities and for several years (usuahtil the next census data are available). The
census is often the main (if not the only availabl®urce of information when it comes to
measuring some particular social phenomena, p&atlgwith reference to small population
groups or data for small geographical areas. faicecases and for certain purposes, the results
of the evaluation can also be used to produce t&djestimates of the total population or other
census aggregates, taking into account identifiemi® In the UK, for instance, the final census
results are adjusted on the basis of the resuttseofoverage assessnient

10. Census quality evaluation is important alstogtering confidence in the information
produced and as such needs to be an integral fthet oensus. As aforementioned, the best
guality assessment undertakes a comprehensiveatioalwf the various phases of census
operations. In the following paragraphs, some gengsues will be discussed on the
measurement of the different dimensions of quality.

A. Assessment of Relevance

11. The programmes and outputs of a national Statisffice must reflect the country’s most
important and pertinent informational needs. Thevance requirements have to be managed to
ensure that not only is the most pertinent inforamabeing collected, but the manner in which
the information is collected is also consideredyrigler to minimise the burden on the public
when it comes to collecting the census data. Tdashe achieved through methods to assess the
relevance of previous census content and to igeaiiy new and potential informational gaps

% See: “2011 United Kingdom Census Coverage Assedsamel Adjustment Methodology”,
paper prepared for the UNECE-Eurostat Meeting gouRdion and Housing Censuses, Geneva
13-15 May 2008 (ECE/CES/AC.6/2008/3)
http://www.unece.org/stats/documents/ece/ces/g008/3.e.pdf
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that may appropriately be filled through the cutreensus. This assessment should also look at
other sources especially with regards to survegsagiministrative sources. The census loses its
effectiveness if the public fail to engage witlitd so due care should be employed to make sure
that only the most relevant phenomena are meastagte census so as to reduce the public
burden. Seemingly, the best way of assessing teearmece is through feedback from users as
they can provide comments on the adequacy and ebemglss of the data used in their analyses.
The consultative exercises, in addition to aidimghie planning, allow the census authorities to
provide a forum on which to discuss, and be regperts, the needs of the stakeholders. It can
also serve to encourage a greater understandithg @ensus plans and activities. As such the
assessment of relevance should include:

I client and stakeholder feedback mechanisms tattgeiltheir active participation in
the census processes;

. user and public consultations during the plannirggess;

iii. consultation with professional bodies as to thetmelsvant mode of measurement of
different phenomena;

V. consultation with other agencies collecting dateetoew and co-ordinate data
collection;
V. market research on the efficiency of different oesge mechanisms.
B. Assessment of Accuracy
12. In general, errors can be classified into timegr categories: coverage errors, content

errors and operational errors. The assessmemtafacy seeks to identify and quantify these
errors.

13. Coverage errors are those affecting the coempdsts of the census count. In practical
terms, they include census omissions and erronsmwserations of units that should not have
been counted (typically, in case of double countifi@pere are a number of ways of quantifying
the proportion of omissions or erroneous enumerati®he most common is to perform a post-
enumeration survey (PES) which consists of a reremation conducted in a sample of areas
within the country. The results of the survey d@ntcompared to the census results for the
corresponding areas. This permits estimates todskerof the completeness (in other words,
coverage) of the census population count, spetifickentifying the proportion of people
missed in the census. It can also allow estimatég tfound of the proportion of people who
have been erroneously included in the census dbeitg counted at the wrong address.

14.  Another way to assess the completeness ofajelaition count is through demographic
analysis. Population estimates are calculatedast mountries using current vital statistics on
births and deaths and on in-migration and out-ntiginamovements (or estimates of net
migration). This can provide a basis for judging #tcuracy of the census information. The
validity of this approach clearly depends on thaligy of the population estimates, in particular
the data or the assumptions used to estimate t&tiin (since data on births and deaths are
sufficiently reliable in most countries). Cleariyis normal that there will be some differences
between the population estimates calculated anddhel census results. However, if the
difference is considerable, or if there are gladigergences in the sex ratios or for specific age
cohorts, then they could be due to problems imgtiadity of the census data. An alternative way
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to assess the completeness of the census poputation relies on comparing the census results
to data from other alternative sources, for exaragiainistrative registers. The comparison can
be conducted at the aggregate or individual IeMsb in this case, the validity of the approach
clearly depends on the quality of the data usethi®icomparison, in this case the registers.

15. The second type of errors is content errorcivincludes the incorrect reporting or
recording of the data, and also errors causedéwaohn-reporting or non-recording of data. The
errors may be caused by a variety of factors —negpense, enumerator or interviewer effect,
recall effect, mode of measurement effects etc.yMdrihese errors could be avoided by
adequate care in the design and implementatiomeofethodology used to collect the census
data. Additionally, national statistics offices n@lly develop an edit and imputation strategy
with the aim of resolving any inconsistencies ama/gling estimates for the missing data (at
least for basic variables) and as part of the pedeessing phase. The editing process irons out
any inconsistencies while the imputation procdisifi some or all of the missing information.
Doing this has the advantage of producing a sebo$istent complete results.

16.  The third type of errors is operational ervanjch result from the day-to-day processes
of the census. Operational error can be difficuljiantify, and more often will be less of an
issue when compared to the coverage and contemseBome types of operational error are
data capture error, coding error, tabulation earat classification error. Evidently, the
operational error can be minimized if there isgprous review of all the processes that make up
the census — from the initial pre-census activibiesonsultation, planning, development and
testing of the census methodology, to the actusdue processes of enumeration and data
processing.

17.  All these errors — coverage, content and ojperat— are interlinked. Clearly, a poorly
implemented census will be susceptible to operatierror, and will fail to adequately count
everyone correctly, leading to coverage error.fartthe impact of a high proportion of
coverage error is to lead to a lack of suitablecdsnvith complete data than can be used for the
edit and imputation algorithm and this will inadseattly introduce more content error.

C. Assessment of Timeliness

18. The timeliness of the release of census data issue of concern to many users. There is
often a trade-off between accuracy, coherenceraadoretability, but more so in terms of
relevance. It goes without saying that the morelynthe release of the census, the more
realistically pertinent the information is to thegmomena it has been commissioned to measure.
Hence, the timeliness can be assessed by varipastas

I. the realistic setting of targets relating to thiease of the data;

il. announcing in advance the release dates so astag@aser expectation;

ii. setting realistic targets for customized produais @ad hoc services provided to users
who require non-standard outputs or additionalyeses;

iv. the dissemination schedule should be made classdrs in advance, and they should
be made aware of the differences between the @thoatputs;

V. if there are plans for specific census outputsetogbeased at different time periods
(for instance, preliminary and final results, ogukar updates of certain variables),
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then the time schedule and costs associated vatretbase of the updates should be
detailed.

D. Assessment of Accessibility

19. The benefits of a census are increased expatgiftthe results are made widely
available. This will also increase awareness efusefulness of the census, and therefore
contribute to improve participation in future cesss. There are a number of issues to be
considered with regard to the evaluation of acbdgyi

I there should be a wide scope of free and pricedymts and services available;

. the products and services should be in differemh&bs and designs to cater for all
the cross-sections of the population, e.g. theddind partially sighted,;

iii. for chargeable products and services, the pricesldioe kept at a minimum in
particular for general products, that should berdfible to the general public;

(Y2 consultancy services and specially commissionedyats could be offered to users
who want detailed analysis, against payment ottreesponding costs;

V. sets of census microdata should be available éztesl categories of users, taking
appropriate measures to ensure data confidentiality

Vi. the availability of a dedicated website is an imt@ot factor for data accessibility;

Vii. the provision of a dedicated customer servicess ahportant to assist the users to

find the data they need and to answer any qugragtcularly in the period shortly
after the release date;

viii.  client feedback on the different products and sevishould be monitored so as to
make improvements and inform future census diss&tioim

E. Assessment of I nter pretability

20. The assessment of interpretability is closalyvened with coherence, and it can be
observed that a meticulous coherence strategyassiist the interpretability of the census
information. However, the primary concern of theessment of the interpretability is the level

of provision of additional information (mainly thugh metadata) to facilitate the understanding
and aid usage of the statistical data being dissmeid as well as demonstrate transparency. The
metadata required for the census is therefore digoeron both the information and the context
of its use.
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21. Concerning metadata, in accordance with the %@Mntent-Oriented Guidelinésve

can consider two main categories: reference andtstial metadata. Reference metadata refers
to the additional information that provides destoips of the actual contents (for instance the
concepts and methodologies used), the general &lration, execution and dissemination of
the census (for instance the operations, procedm@®ther systemic processes). The
information provided about the quality assessmetivities is also an aspect of reference
metadata. The structural metadata meanwhile reddrse additional information that aids the
look-up of relevant information, so concerns thitigs indexes, categorizations and keys that
users can consult when looking for particular pgeaecensus information (bearing in mind that
there is often an incredible amount of output digsated as part of the census).

22.  The evaluation of interpretability can be based

I comprehensive provision of concise and relevagtadata, including information on
the methodology used in the data collection andgssing, particularly if sampling
has been employed;

il. clear details of any new elements or changes thgthmve taken place since the
previous census, and that may affect comparalbiétyveen current and past census
results;

ii. clear and complete explanation of new conceptgaiticular if new questions are
included in the census for the first time;

iv. clear statement of any limitations to the releadzd,;

V. summaries of key findings with directions to whardind relevant data, in
consideration to the fact that the census contimsalth of information, which can
prove to be daunting to users;

Vi. availability of a glossary describing underlyinghcepts, methodology, definitions,
variables, classifications;
Vil. details of the quality assessment should be maaiéahle to users.
F. Assessment of Coherence

23. There are two aspects to the assessment obkteeence dimension of the data quality;
namely internal coherence and external cohererfeedata is internally coherent if the whole
census results are consistent within themselMasorder to have internally coherent data, a
number of verification and validation tests shawldbe carried out prior to the dissemination.
Particular care should be paid to the possible ahpa internal coherence of the data imputation
and editing processes, which have a direct impacthanging the data. For these processes,

* Statistical Data and Metadata Exchange (SDMXimdiative by international organizations
to facilitate the standardized exchange of staisinformation. The SDMX Content-Oriented
Guidelines are a key standard for the harmonizeskchination of statistical data. See:
http://sdmx.org/wp-content/uploads/2008/02/sdmx tentoriented-
guidelines_draft_february 2008.pdf
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verification tests should be complete, in the s¢haethey should cover all operations. For
other processes that may not impact on the datggleaverifications could be sufficient,
especially if a continuous quality assessment progne was implemented. Validation tests are
evaluative exercises that analyze planned tabuktd the census data to ensure that there is
consistency. This is especially important whenedtae perturbations added to the final tabular
counts due to disclosure control. Validation testsuld compare the totals, frequencies and
distributions produced. Particular care should aksdaken in the aggregation of small areas to
make sure that relations between variables oro$etariables and relationships between
domains are kept.

24, Furthermore, a number of external checks tatineent available data will ensure that
there is external coherence in the data. The cenBursnation, after imputation and editing has
been completed, will have to be checked against pgnsuses so as to identify any
incongruities. Additional checks of external colmengcan be carried out based on comparison
of census results against other statistical inféionaeither from surveys or administrative
sources administered by the national statistida@debr other external bodies.

25. The assessment of the coherence could include:

i. the conduction of verification and validation tegtslertaken before dissemination of
the data;

il. clear indication of definitions, concepts, frameksand classifications to be used for
the census in a consistent way;

iil. for concepts, definitions, classifications for whiaternational standards exist, these
should be adhered to in order to foster internaticomparability;

\Y2 an adherence to standard classification of varsadtel tabular derivations, with
explanative text for any reclassification and retabion;
V. the use of common question formats so as to madasier to compare to other

surveys — ideally the questions should keep theitigal formulation to facilitate
longitudinal comparisons;
Vi. details of any unusual trends spotted or inconsiss in the data.

IV.CENSUSQUALITY EVALUATION FOR DIFFERENT CENSUS
METHODOLOGIES

26. The preceding section covered the differenedisions of data quality and presented a
general overview of how they can be assessed watignsus. However, the methodology
adopted to conduct the census clearly influencesitisessment of the different dimensions of
census quality. This aspect is particularly reté\@nsidering the increasing number of
methodological approaches that have been develogbd recent years, particularly in countries
in the ECE region. The present section reviewsrthgn methodological approaches to census,
and for each of them discusses some issues retathd assessment of the different dimensions
of quality.
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27. It should be stressed that the methodologigalaaches considered in this section have
been defined in broad terms for the purpose ofghjze?, and they should not be considered as
an exhaustive list of possible census methodologissne countries may conduct their census
according to variants or combination of these meshor develop other methods not discussed
here.

A. Traditional census - Quality assessment issues

28.  The traditional census is intended here afi¢lceenumeration of all individuals at a
given moment with exhaustive collection of all czeristics or the collection of selected
characteristics on a sample basis (long form/dbamt). The questionnaire is compiled by the
respondents (self-enumeration) or by a censusviateer.

29. The different dimensions of quality and howytkeme into play in a traditional census
are discussed in the next paragraphs.

Relevance

30. In the traditional census, the content andgthesi the questionnaire plays a central role
in determining the relevance of the census. Wagard to the selection of topics to be included
in the questionnaire, user requirements shouldhsidered taking into account the criteria that
census topics should meet, and the limits in tevht®sts, number of questions and burden on
respondenfs Whenever alternative data sources may provideaat data, their use (instead of
the census) should be considered so as to redeidritden on respondents.

31.  With regard to topics that have been includetthé questionnaire, the assessment of
relevance should take in consideration the follgnwssues:

i. guestionnaire responses should reflect accurdielphenomena under investigation;
il. post-census consultations with the stakeholdersldhinform whether the data
received meets their needs;
Accuracy

32. In determining the level of accuracy for a iiadal census, the following issues should
be considered:

i. the assessment of coverage is usually conductedghrmpost-enumeration surveys
(PES) - an essential requirement is that the PlE8dsrtaken by a different group of
field staff than those that participate in theialitensus field enumeration;

> A more detailed discussion of the methodologieseisas their relative advantages and
disadvantages is presented in the CES Recommensl&tiothe 2010 Censuses, in Appendix 1.

® The criteria for selection of census topics aseaised in the CES Recommendations for the
2010 Censuses, paras. 23-28.
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. differential undercount should be assessed thraugieakdown of the coverage
achieved by geography and key demographic variables

iii. the question non-response rates and proportiontedmhould be reported;

V. for countries that use sampling (long form/shortrf the sampling error associated
should be included in the operational erro -; gr@sling design and frame should
also be assessed, as census incompleteness calld beframe deficiencies;

V. the assessment should cover the management ofuocgsioactivities, including
adequate contingency provision against failure;
Vi. the assessment should cover errors inherentlydated through the design,

collection or processing and corrected for, sotihey could be reported.

Timeliness

33. The timely release of the census output isueatly difficult to achieve in a traditional
census due to the size of the operation, which caage unexpected delays for instance in the
data entry or data processing phases. Althougtffalits should be made to respect the planned
release dates, this should not lead to compronaisedracy, and the over-riding factor should be
to disseminate data of the utmost quality.

B. Register-based census - Quality assessment issues

34. In a register-based census, data are takengnonmber of registers linked to each other,
and there is no collection of data specifically thog census. Census results are produced using
the method of register estimation, in which regstere used simultaneously to define for each
statistical unit the value of the relevant variabl&his approach has a number of advantages,
including the reduced costs once the system hasdmeaup, the fact that there is no additional
burden on the public, and the possibility to pradoensus data with high frequency (in Finland,
for example, register-based census data are prddugmially). On the negative side, a register-
based census relies solely on the information otlravailable in registers, and its quality
depends largely by the quality of the registerse Whiversality of the register-based census
could also be problematic, unless there is a @deta@ibverage assessment undertaken to ascertain
how well the census enumerates the populatiors ieritirety.

35. There are a number of quality assessment issaeseed to be borne in mind as they
explicitly affect register-based censuses. Theselscussed in the next paragraphs, with
reference to the various dimension of quality.

Relevance

36. In a register-based census, the relevance diorers particularly important and critical
for the overall quality of the census. In facgrhis no census questionnaire and the census can

" More information on register-based censuses igadl@ in the publication “Register-based
statistics in the Nordic Countries — Review of h@sictices with focus on population and social
statistics”, prepared by the Nordic Countries andlighed by UNECE (2007)
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only provide data on topics that are covered inréyesters considered. This may have an
impact on the census relevance, for instance iescamsus variables are not available in the
registers, or are available but do not reflect eately the users’ needs, because they may be
based on different concepts or definitions.

37. In assessing the relevance of data from atezdissed census, the following issues
should be considered:

i. consultation and feedback from users and otheehkta#ers is important also for
register-based censuses, event though the mectsamagnbe different from those of
a traditional census, since there is no censudiqueaire to develop;

il. during the consultation with users and public ia ptanning phase, considerations
should be given to how to best meet their infororatieeds using the data from
available registers taking into account their cbemastics;

ii. data from registers in most cases are not primarignded for statistical use,
therefore the relevance of the variables shouleh\xestigated in detall, in particular
when various registers are used for the same Variab

iv. the interaction and collaboration between the MatiGtatistical Office and other
agencies and departments responsible for the saregisters to be considered in the
census is of primary importance.

Accuracy

38. A properly maintained register can provide \argurate data, but registers in their very
nature are susceptible to some errors that neled taken into account. As such the coverage of
the register-based census could be incompletesatille the traditional census a coverage
assessment should be carried out to ascertairottegage errors (especially the erroneous
enumerations). Moreover, register based statistitained from different geographical areas
may have varying degrees of accuracy due to therdifces in administration, database
management and so on.

39. The coverage and quality of the registers fzetihe census clearly play a fundamental
role in determining the accuracy of the censuslt®@st{owever, it is also very important to
assess the way data from the different registergnéegrated. In this context, the analysis of the
matching rates (direct matching, statistical matghand overall matching rates) can provide
useful information to assess accuracy. For topice/hich information is taken from different
registers, accuracy could be assessed also byatodscmeasuring the consistency of values from
different sourcés

8 See para. 26-28 in “Quality assessment of thestergbased Slovenian census 2011”, paper
prepared for the UNECE-Eurostat Meeting on Poputedéind Housing Censuses, Geneva 13-15
May 2008 (ECE/CES/AC.6/2008/6)
http://www.unece.org/stats/documents/ece/ces/q@008/6.e.pdf
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Timeliness

40. In principle, it could be expected that regidtased censuses produce results in a timelier
manner compared to traditional censuses becaulddiigur intensive and time consuming
operations like field data collection or data erarg not required. However, there are a number
of complex procedures that need to be implememtdidk the various registers and produce the
census data. Moreover, the time needed to praiheceensus variables may vary from one
subject to the other, due to different routinesujpdating the different registers. This may result
in some census results to be released timelieotdrats to be released less timely compared to
traditional censuses.

Interpretability

41. The nature of the metadata is significantljedént for register-based censuses, and there
could be a considerable amount of supplementagyrimdtion needed to suitably interpret the
data. Additional metadata information could rekat¢he register(s) used, the creation of units
and variables in the register, the different sositbat make up the register and any changes to
the administrative system. The national statistidite should have access to all the metadata
from the various registers, and decide which infation should be provided to the users to help
them interpret the data.

Coherence

42. Internal coherence of register-based censasstlaiuld be assured in the phase of data
integration. Any inconsistencies or ambiguitiestthare found at that stage should be resolved,
by making sure that there is coherency at a mievell At an early stage, there should be a
harmonization process aimed at bringing togethedifferent registers under one conceptual
and definitional framework. This harmonization abaktend to other existing non-
administrative sources to facilitate external cehee.

C. Census based on registers combined with sample data - quality assessment issues

43. Some countries have registers that could be tasproduce census data, but the registers
do not contain all data required for the censugheir quality is not sufficiently good to rely
exclusively on them. An option is to integrateiségy data with results from sample surveys that
are weighted to population totals.

44, The Netherlands developed this approach fo2@4 census (known as the Virtual
Census) where register data were integrated wathitefrom existing household surveys,

namely the Labour Force Survey. Another approaa$ developed in Israel, where the
population register is used as a basis for the enation of the population, and an ad-hoc sample
survey is conducted to evaluate the accuracy oinfleemation obtained from registers and to
collect the traditional long-form census data.

Relevance

45. Compared to pure register-base censuses pihieach may provide more relevant data
given the possibility to rely on data from sampleveys, in addition to data from registers.
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However, data from sample surveys because of tiagire will provide limited geographic and
information detail, and this may affect their redace.

46. There should be a programme review undertakasgess the relevance of the registers
and the sample surveys. Concerning data from sasopleys, in assessing relevance
consideration should be given to the fact that #reynormally representative only at the
national and perhaps regional level, but clearlyfapsmall areas. The sampling design also
could have an impact on the results, and possimpéigations on relevance should be
considered.

Accuracy and Coherence

47. Combining data from administrative sourcesutvesys has the advantage of the
promotion of coherence between the different stedisdata collection instruments of the
national statistical office. For example in the Elutensus a method callesbeated weighting®
ensures that there are no inconsistencies betwedaltle estimates from different sources. An
estimate of the accuracy (i.e. the error associatéddthe production of the re-weighted tables)
is given, which facilitates the interpretation bétdisseminated output to users. In the Israel
approach, one of the main purposes of the ad-hwegis to evaluate the quality of the register
data. In this sense, the survey could be congidese sort of PES for the administrative data.

Timeliness andAccessibility

48. The timely dissemination of census data depanumg other factors on the
synchronization of the data collection processeb@tifferent surveys used. Once the
mechanisms are in place to produce tables by aoyufriom the available register information or
weighting up sample information to population tetdhe resulting census tables can be made
accessible to the general public.

Interpretability

49. Micro-integratioff could be viewed with suspicion if the methodolagippted is not
transparent and no one from outside the natioa#isstal institute will be able to easily
reproduce the census results. This may be courlehay including clear and complete
metadata on the characteristics of the differegisters and surveys, and the operational
processes used to combine and integrate the data.

50. Metadata should also specify which censusatatproduced from what so that users
may be aware of any possible implications to thaalyses. For example, data derived from

o Repeated weighting is an imputation proceduredbitérs from conventional imputation in
that there is not a mass filling of the missingad&itough the plugging in of attributes of
appropriate donors found from the data or othercssu

0 micro-integration the data from the differelata sources (surveys and registers) are

integrated at the individual level with the aimppbducing a single set of reliable and consistent
results.
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sample surveys may not meet the level of statissigaificance or geographical detail required
by some census users.

D. Census based on registers combined with full enumeration - quality assessment
issues

51. Some countries for their census combine thetissgister data with a complete
enumeration of the population. As for the previoase, there are two main objectives of this
type of census. Firstly, to improve accuracy ofgibpulation counts. Second, to obtain census
variables that are not available from the admiatste sources, or cannot be easily collected
through a register. The obvious advantage of angive field enumeration of the population -
instead of a survey as in the previous case aistiiere is less need to worry about estimation,
modelling, weighting and other sampling errorsl$éio becomes possible to check the coverage
of the population register.

52.  Many of the considerations made for the previouthodology (registers combined with
sample surveys) are valid also for this case. Hewdhere are some additional issues that are
discussed below.

Accuracy

53. By expectation, the population counts in tippraach should be more precise than in a
traditional census or a fully register-based cenduasike in the sample survey-based census
where there are questions surrounding small ateéaason, this type of census permits
maximum geographical and conceptual detail. Furtherregister-data is probably better served
as a benchmark for the data collected through &eldmeration, whilst the fieldwork can be
used to cross-check register records.

Timeliness

54, The timeliness of the release of the censusaat be affected. This is because a full
enumeration of the population, although with a ted questionnaire, will be a pretty huge
and time-consuming operation. It must be rememb#raicthe normal traditional censuses
operations (preparatory work, testing, enumeratoocessing) will have to be carried out. In
addition, these data will have to be integratedmade consistent with the data from the
registers.

Interpretability

55. Metadata should provide information the differ@dministrative sources used and on the
field enumeration procedures, including how thestjoes that appeared in the questionnaire
were chosen. In addition, a glossary of termandi&ins and concepts should be prepared.
Documentation should also cover the micro-integrapirocesses, to help the users to understand
how the final data were produced.

Coherence

56. Internal coherency is probably facilitatedhisttype of census as the field enumeration is
used to cross-check the register information and versa. Albeit any edit and imputation
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strategy will be using donors that are expectdaktolosely linked to the reality because the field
enumeration will hopefully yield more donors, thesrmonization of the field enumeration to
registers is not a simple undertaking.

E. Rolling census - Quality assessment issues

57. The so called “rolling census” methodology @stissin a continuous survey covering the
whole country over a period of time. In France, wehthis approach has been implemented since
2005 based on a 5-year cycle, data collectionfierdnt for large municipalities, where sample
surveys are conducted each year, and small muhi@pawhere an exhaustive data collection is
conducted every five years on a rotation basisneSissues that arise in the assessment of
quality, based on the French approach, are disduzsdew.

Relevance

58. One of the advantages of the rolling censtisais since data collection is conducted
continuously, with annual waves, it is possiblendify the questionnaire in relatively short
time in order to provide information on emergingits. This should contribute to improve the
relevance of the census, even though a price mag/tiosbe paid in terms of comparability of the
results across time.

59. When assessing relevance, it should also bsidered that this approach allows
producing annual updates of the results. Thisigqularly important for phenomena that may
evolve relatively quickly in the society, and thaduld be difficult to monitor through a
traditional census that would produce data evanpotdive years.

Accuracy

60. There are a number of issues on the accuraitye ablling census which have been

raised. Firstly, in large municipalities the cemselies on sample data. In this case, the
coverage assessment should cover also the sanapting associated with the design. Secondly,
although care is taken to ensure that the dwelliagster used as a sampling frame is kept as
up-to-date as possible, some properties will urgaldly be missed, so there needs to be a regular
assessment of the frame coverage. In small npaiittes, where an exhaustive data collection

is conducted, the same issues discussed with régamditional censuses should apply.

Timeliness

61. One of the main advantages of this approatifaisdata collection and processing are
distributed over time. This, in combination wittetadoption of sampling for large
municipalities, should allow producing results itimely manner compared to other approaches.

Interpretability

62. The concept of a rolling census is complicateden to statisticians. Therefore, it is
particularly important that clear and complete doeatation be provided at different levels of
detail, for experienced users and the general puilne documentation should explain how
population figures that are universal and refdhtosame time frame are produced on the basis
of the data collected annually.
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Coherence

63. External coherence with other censuses cousthbssue in a rolling census, in particular
in terms of how it meets the different census detset in the CES Recommendations of
individual enumeration, simultaneity, universalisynall area data and defined periodicity. For
some of these criteria, like individual enumerai@on simultaneity, an assessment of the
compliance with the criteria could contribute toamprehensive evaluation of the external
coherence of the census results.

F. Census based on traditional enumeration and yearly updates - Quality assessment
issues

64.  This method, developed for the first time in theAJ$ a variation of the traditional
census method with sampling (long form/short fordgre a very large annual household survey
(the American Community Survey) provides the dethitharacteristics of the population,
replacing the census long-form. However, the bdsimographic characteristics are still
collected every decade through an exhaustive toaditfield collection, with the dual purpose

of benchmarking and general coverage improvement.

65. The quality assessment issues that affectsusent this kind are pretty similar to those
of a rolling census. However, since once every dechere is benchmarked information
collected on every individual, the issues of indual enumeration and simultaneity that
surround the undertaking of a rolling census areesghat avoided, at least for the basic short-
form information collected.

Relevance

66.  As for other methods based on sampling, theurse to a sample survey (although a
very large one) to provide information on the detacharacteristics of the population can affect
the relevance of the results, which would not belable for small areas. On the other hand, the
annual survey gives the possibility to includehia tensus new emerging topic, and follow
annually the evolution of phenomena that may chaagily.

Accuracy

67. Anissue that could potentially affect accurecsesponse rate for the annual survey. In
fact, given its very large size (250,000 househaldssampled every month), there is the risk
that in the long term the response rate could f@ahnsideration should be given to what would
happen to the accuracy of the continuous estinikties response falls below the projected
levels. Similarly, the risk that households will $empled more frequently could lead in future to
apathy and scarce cooperation by the respond&fdseover, the estimates of the population
produced by the American Community Survey are éidblsignificantly larger margins of error
as compared with the long-form sample in the deieéieensus. The main reason for this is that
the sample used in the continuous survey is mu@ilesnthan the decennial census, leading to
lower precision of the small area estimates.
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Timeliness

68. The distribution over time of data collectiardgrocessing, in addition to the adoption
of sampling, should allow this method to producestier results compared to most other
methods. In particular, for detailed charactersstite American Community Survey should
represent an improvement over the traditional deieéisensus in terms of timeliness and
frequency.

Interpretability

69. Besides the metadata associated with a tradlt@®ensus there needs to be information
on the weighting scheme used to produce the populastimates, including the sampling
mechanism and statistical model assumption. Theerfrom long-form sample data to the
continuous survey will have to be supervised prgpearticularly the user expectation of what
type of data is produced by the American Commu8iiyey will have to be managed. Users
will have to be made aware, especially in theahsgtages, of the challenges and the impact of
producing continuous estimates instead of deceestahates will have. Clearly, there is an
associated learning curve and connected resowrgesed by users to make the transition from
the once in a decade long form sample to the comtis sample of the American Continuous
Survey.

Coherence

70. External coherence should be assessed withsésum previous censuses. This would
allow assessing the possible effect of the metlamyobn the census results.

V. CENSUSQUALITY EVALUATION ACTIVITIESCONDUCTED IN ECE
COUNTRIESIN THE 2000 ROUND

71.  As mentioned in section 1, the most commonagires adopted for census quality
evaluation are PES, demographic analysis and cosapawith data from other sources. Given
that the validity of all these approaches depentherguality of the data used for the comparison
(and on the modality with which the PES is conddjteountries usually select more than one
method in order to have a more complete and reliabsessment of census quality. In the 2000
census round, more than 60% of the countries ife@E region conducted two or more
evaluation activities (see table 1). The dataectdld by ECE show regional differences: most
countries in the European Union and some in Soa#t Europe conducted coverage PES. In
Eastern Europe, Caucasus and Central Asia (EEQ@#tgad, census evaluation is conducted
mainly through field re-interviews.
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Table 1. Number of evaluation methods used in ECE countriesin the 2000 census round

Only one method
Two methods
Three methods
Four methods
Five methods
No evaluation activities
Total
Source: UNECE survey, 2004

~Nwo o ko
N &

72. Demographic analysis and comparison with adberces were the most common
evaluation approaches in the 2000 round, adoptexbbuyt half of the countries (23 out of the 44
that reported this information to ECE). PES waspaeld by 20 countries to evaluate coverage,
and by 12 countries to evaluate quality (see tajfe

Table 2. Evaluation methods used in ECE countriesin the 2000 census round

Quality PES 12
Coverage PES 20
Demographic analysis 23
Field re-interviews 14
Comparison with external data 23
Other method 2

Source: UNECE survey, 2004

73. The countries that took in 2000 a pure registesed census did not conduct any
evaluation, or conducted a quality PES or compangibh external data. Among the countries
that took in 2000 a census based on registers caabvith full enumeration, in general several
evaluation methods were adopted, including coveRig®, demographic analysis and
comparison with external sources.

1 Source: UNECE survey on national practices ir2B@0 census round (conducted in 2004).
More information is available in “Measuring poputet and housing — Practices on UNECE
countries in the 2000 round of censuses” (forthognmublication, United Nations), also
available athttp://www.unece.org/stats/publications/Publication 2000_censuses.pdf
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VI.  CENSUSQUALITY EVALUATION: CONSIDERATIONSFROM AN
INTERNATIONAL PERSPECTIVE

74.  As the results presented in the previous sestiow, there is a wide variety of
approaches to census evaluation across the vaxtousries. Several countries in Western and
Central Europe and North America have a long tiadiof census evaluation, which is often
conducted using a number of different methods dhiolgia PES aimed at evaluating coverage
and quality. This group includes mostly countreth traditional census, with an increasing
number of countries that are moving to alternaéipproaches based on the use of register and
other sources. The countries with register-baseduses, in general, have limited evaluation
programs, often restricted at evaluating the gualtile evaluating coverage seems to be more
complex. The EECCA countries, with traditional seses, have limited evaluation programs
based mainly on field re-interviews, a method thags not provide accurate information on
census coverage and quality.

75. International organisations have been incrghspromoting among member countries
the importance of census evaluation and the adopfiadequate evaluation programs. The new
CES Recommendations for the 2010 round of censuses census evaluation in detail for the
first time (see paras. 83-88 and Appendix V).

76. In the EU programme for the 2011 censusesusesgluation is given an important
role. The EU Framework Regulation on Populatiod Housing Censuses (in the version
currently being discussed by the European Parliduaresh Council) includes an article explicitly
dedicated to census quality. The Eurostat TaskeFoncCensus Legislation, among other tasks,
is working to identify criteria to assess the dyadif the next round of censuses.

77. The work on the quality reports being condueteBU level in view of the 2010 round of
censuses is particularly important because itabginly the first time that there is an attempt to
assess the quality of census data at the intenatievel. On the other hand, this initiative is
challenging from the methodological point of viesensidering that a large number of countries
is involved in the exercise, including a very broadge of census methodologies, including
traditional census, register-based census, rofiémgus etc. The methodological work that is
being conducted at the EU level could be benefalsd to other countries, because it could
provide a useful standard for census quality assess

78. There is another role — potentially very impatt- that could be played by international
organisations in the field of census evaluationdpce and disseminate guidelines and
methodological material on evaluation methods, @oskibly collect information from countries
on how evaluation was conducted (methodology, teselc.). As shown in this paper, in many
countries where the census is conducted in aivaditway there is limited experience with
census evaluation, and clear demand to increaselé&dge and build internal capacity.
Manuals, guidelines and possibly other tools ctnaldleveloped at the international level to
share knowledge on census evaluation methodsyiicylar Post-Enumeration Surveys. The
United Nations Statistical Division (UNSD) has @ao prepare a handbook on evaluation and
PES. This is an important initiative to be supedrtbut other initiatives could also be promoted
to develop methodological material on census etialnanethods applicable to alternative
census methodologies, including those discuss#tkipresent paper.
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VIl. CONCLUSIONS

79. No census is perfect and, regardless of thbadetogy adopted, the results will always
contain some errors, caused by a number of facioinese errors may affect in different ways

the coverage or the quality of the census data.tf®reason, a comprehensive evaluation
program should be planned as an integral parteo€émsus, aimed at assessing the quality of the
census process as well as the results. In this ugys will be provided with some measures of
the quality of the census data, which will helpnthi@ interpreting the results. The results of the
evaluation could also be used to adjust the cemesusts, as it is done in some countries, in order
to provide the best estimates on the size and ctaaistics of the population.

80. Measuring census quality, however, is not &y &ask. There are a number of
methodological issues and challenges in the measurieof the different dimensions of quality.
Moreover, many of these measurement issues depetite @ensus methodology adopted, and in
the ECE region there is a wide and growing varetsnethodologies.

81. This paper tried to review and discuss sontbefain issues in the measurement of
census quality, considering the specificities dfiedent census methodologies. The discussion,
clearly limited in scope, showed how complex evahgathe census can be, especially for
countries that adopted census methodologies farhwinaditional evaluation methods do not

easily apply.

82. There is clearly need to develop and dissemimathodological material on census
guality evaluation. On one side, for some estabtistvaluation methods - like PES - guidelines
should be developed to facilitate the implementaiiocountries that have no or limited
experience. On the other side, work should be ptechto develop evaluation methods
applicable to the new census methodological appesacThis could be done by adapting or
improving existing evaluation methods, or by depélg new ones if necessary. In this context,
the international organisations may play a cootitnarole, to promote methodological
developments and facilitate the transfer of knogéedmong countries.
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