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[1. Introduction and background

1. Montenegro implemented a population and housinguin April 2011, from % to

15" as planned, at the same time as in other Eurogmantries. Among neighbouring countries,
Kosovo implemented a census in the same pericatder to ensure transparency and strengthen
the trust in the census results Montenegrin autberirequested a peer assessment of the
population census. The European Commission, whiokady supported Montenegro with
technical assistance on the preparatory activiigsged to organise the peer assessment of the
2011 Montenegro census.

2. The first mission took place in July 2010, the setm November 2010, and the third
mission from 1 to 15 April 2011 during field actieis. The aim of the present report is to
summarise the outcomes of the forth mission, fr@mol15 June 2011.

3. The main objective of the peer assessment of thalption census in Montenegro is to

assess whether the census is conducted in linetlgtinternational recommendations published
by UNECE/Eurostat and as adopted by the Conferehd&uropean Statisticians as Principles
and Recommendations for the 2010 Census of Popglatid Housing.

4. As mentioned in the terms of reference, the assa#sim carried out by one senior
census expert, Mr. Jean-Michel Durr, assisted by Roberto Bianchini. Mr. Bianchini
participated to the first, third and forth missioftrsline with the objective of the peer assessment
as indicated above, the forth mission was thenassion conducted by the experts.

5. After the first mission in July 2010, a report wagpared for the Steering Committee
to assess the preparation of the census of Montengidentify factors of success but also risks
and special needs for technical assistance asawéll draw some recommendations to Monstat.

6. The main objective of the second mission, condutteee months after the first one,
was to assess the progress achieved in the prigmacdtthe census and the implementation of
the recommendations. In addition, the second mrmgsiovided opportunity to meet with external
stakeholders such as political parties and munitgsto assess the political and organizational
context of the census preparation.

7. The third mission aimed at assessing the implertientahase of the census operation
and at verifying if the recommendations providediry and after the two previous missions
were implemented. Each of the 21 MunicipalitiesMdntenegro was visited during census
operations. At the beginning of each visit in mypadities, a meeting was organised with the
Municipal Commission. Census municipal premisesewasited, state instructors and municipal
instructors met, and a number of interviews madeebymerators to the households were
observed.



8. The fourth and last mission was organised to assedata processing operations, b)
census evaluation mainly thought the analysis ef thethodology used to conduct a post
enumeration survey, and to assess c) the plaref@mus data dissemination and analysis.

[11. Executive Summary

9. The mission could conduct the assessment and altgesrvtasks with the very
cooperative participation of Monstat. In particuldis. Snezana Remikayi Head of the
Demography Department in charge of the preparatidhe census, facilitated the observation of
the data capture process, and Mr. Bozidar P@p@eputy Director, provided the information on
data dissemination and census evaluation, as rieglieg the experts of the mission.

10. The experts concluded the mission with the commictihat the data capture was in
general well organised and implemented, with samédtions due to the use of manual quality
checks, instead of using automatic procedures.

11. As output of the fourth mission, some recommendatiovere made to Monstat
especially for the dissemination and census da#dysis. A strategy and plan for the post-
enumeration phase seems to be the most urgenhdctiandertake. In addition, the mission
recommends that technical assistance be providbtbtstat in the domain of dissemination, on
the elaboration of the strategy as well as in @l4dor dissemination.

12. In conclusion, the mission could assess that thel 2€ensus of Montenegro was
prepared, conducted in the field and processed doordance with the international
recommendations, and in particular the Recommenraatinade by the Conference of European
Statisticians for the 2010 round of Populating Blodising Censuses.

V. Assessment of the post-enumer ation phase of the census

13. In order to assess the post-enumeration phasenisgon decided to use the same
framework as for the previous reports made on teparation and implementation of the census,
but considering only the aspects relevant to th&t-poumeration phase. Therefore, this part
should be read having in mind the previous reports.

14. The list of activities is organized in this repag following: (a) data processing; (b)
evaluation; and (c) dissemination and analysis.

15. This assessment is mainly based on the direct wiisam of data processing activities
at the “Nikic” Commercial Center in Podgorica, wihekonstat organised the data capture
process. The information provided on PES, dissetmin@and analysis was reported by Monstat.



DATA PROCESSING

16. The implementation of the data processing operatitarted on2May 2011 with the
data capture process. Census questionnaires waiged by Monstat and stored in premises in
the municipality of Podgorica, where a first chegks performed to ensure completeness of the
forms before data capture started.

Data capture

17. The data entry operations were organised in pramiseted by Monstat at walking
distance from Monstat HQ, at the “Nikic” building Podgorica. The premises were composed
of a set of separate rooms for data entry operg@rdor the storage of questionnaires (3), for
controllers (1), for the IT support (1). The roofos data entry operators contained a total of 60
computers, one for each working places, were ath8Qt operators were entering census data
organised into 3 work shifts: the first from 7 aml4 pm, the second from 14 pm to 21 pm, the
third from 21 pm to 1:00 am. The data entered fe@oh client computer were stored in a server.
To each operator was assigned a folder contaitiegénsus forms of a complete EA to enter,
and when all the forms of the EA were entered, ftteder was returned to the storage room,
ready to be checked by controllers. The deliveryfasfins to operators and their return was
recorded by the person responsible of the storaga.r

18. As already mentioned in the previous report, dadeeventered by municipality and by
EA. Priority was given to small size municipaliti@s order to test the overall procedure before
entering large municipalities such as the munidiypalf Podgorica. In general, a limited set of
control tools were included in the application deped for the data entry. These were: a) the
provision of drop menus to help operators to ed&a and to avoid values not in the range of
variables are entered; b) the definition of a degditing rules for some variables to improve
consistency of data. No automatic imputation methagre used. In spite of previous plans,
Monstat decided not to include in the applicatibe possibility for the operators to choose in a
pre-coded list possible answers already encounferagpen questions such as ethnicity, religion
and mother tongue. Instead, to report on the daty g/hat exactly written by enumerators on
the P2 forms. The mission observed that even thiaghems the most correct approach to enter
such information, it created a large number ofedéht answers which will be difficult to
aggregate and interpret. Monstat reported thatr &8 of the data entered, about 2,000
different answers were found in the database, att tnost of them are due to differences of
language spelling characters.

19. The estimated data capture rate is in accordarttethe previous estimated rate of 200
forms a day by operator. Therefore, taking intostd@ration the number of operators, around 40
working days will be necessary to complete the waptOn average, about 30,000 questionnaires
were entered each day (about 11,000 during the ingpand afternoon shifts and 8,000 during
the evening shift)

20. Backups are performed planned every day, both &lgion the servers and physically
on a DVD stored in Monstat HQ.

Comments



21. The choice to not include controls in the data wagapplication except field values is
justified when automatic edits are performed iater stage, and a re-starting point is needed if
edits are modified. But it the case of manual ealilly, it prevents from identifying keying errors
and correcting immediately obvious errors of theegjionnaire. However, despite the
instructions, the mission could notice that som&esaf missing answers on sex were corrected
by the operator based on the first name of theopers

22. The premises rented for data capture offer verydgmorking conditions as well as the
necessary security measures.

Coding

23. Coding concerns the following variables: level diieation, occupation and industry.
The steps are first try to find an exact matchthgn approximate matching and then manual. 3
groups of coders are being set up for the 3 vasabl

Comments

24. If the application is simple and functions well, Mat still did not estimate the
workload in terms of man-days and had not a cleaw wf the timetable of the coding phase.

Data editing

25. Monstat decided to conduct manual editing and iapan. After the capture phase,
automatic controls will be carried out in batch raamh the data base to list discrepancies among
variables, within a record and among records witbéme households. An application will
display the problematic records and specializetf sl be requested to correct manually the
discrepancies, following a process as well as thein expertise based on the values of each
variable. No imputation will be carried out for msilsg values, Monstat preferring release tables
with non-responses. After each phase of manuakcton, the batch program is run again to
detect new problems, and results proposed a nesvfommanual correction. Up to sixteen runs
are expected.

26. This phase is expected to last two months witht2fd working in two shifts.
Comments
27. Monstat confirmed its decision to conduct manudtsadstead of automatic edits. This

decision is based on the experience of former c@ssubut also considering the lack of
experience as well as the insufficient time todeand develop automatic edits.

Recommendations

28. The decision of Monstat makes sense consideringagh&ext. However, there is a risk
that successive manual controls would slow dowmiagntly the process of cleaning the
database, introduce biases or circular correcbgrcrrecting a variable already corrected...).

29. Therefore, it is recommended to develop a reaserssil of controls for which manual
corrections can be performed, at once. A firstceetild be performed before releasing the first



results in July, and a second set after coding mateen, industry and educational attainment
before releasing the final database.

Processing contr ol

30. As recommended, Monstat set up a control processldta capture. After an EA is
captured by an operator, it is controlled randornly a supervisor. Each operator has an
identification number in the system and is conélindividually.

31. At the end of the data capture phase, it is plartneconduct a quality control on a
sample of EAs. The questionnaires of these EAshelentirely captured again, and the results
compared with the original capture. A supervisoll tien decide what is the correct value in
case of discrepancies between the two captures.

Comments & recommendations

32. The control by a supervisor is not as effectiveasturing by another operator and then
comparing the two captures by a supervisor, and stéonfollowed the recommendation to

include a double-capture control. However, at thee tof the mission, more than 1000 EAs were
captured but not yet controlled, which represerté® of the total number of EAs captured.
This shows that the control was too complex and lanfollow the capturing rate, with the risk

to cancel the control of the last EAs. It was reownded to review the control, for example to
control only a sample of questionnaire, to speedhgpprocess while maintaining a control
system during the whole life of the data captuceess.

33. In addition, coding should be controlled too, asthariables are complex to code.

Data capture quality control performed by the mission

34. In order to assess the accuracy of data captupeciedly in a sensitive context
regarding the processing of the questions on datiinimother tongue and religion, the mission
conducted a control of data capture.

35. 50 EAs were sampled and in each EA, two dwellingsenchosen randomly. The
responses on category of dwellings, surface andhthesehold list were compared with the
corresponding record values in the database. Fabr iedividual in the household, responses on
sex, date of birth, ethnicity, religion, mother gore and activity status were controlled. In total,
100 dwellings and 337 individuals were controlléb differences were found between the
guestionnaires and the database, confirming thie leigel of quality of the data capture. The
related details are reported in Annex1.

DISSEMINATION OF THE RESULTS

36. The preliminary results were published on 13 Mag22Monstat will release a first set

of results by July 15, mostly on ethnicity, religiand mother tongue, to answer the insistent
demand of some political parties. However, the imrssonsidered that Monstat should include
in this first release basic demographic and satiaracteristics, such as sex and age structure or
size of households. This would convey a messageMbastat is not only working under the



pressure of political parties and also show tophbelic that these three sensitive questions may
not be the most important ones in terms of knowdeafthe population of the country.

37. Beyond the plan for first release, Monstat did develop a complete timetable of the
dissemination of census results, including datelstl@ description of the data to be released.

Recommendations

38. The mission strongly recommends Monstat to devalsrategic plan considering the
potential users and their needs. It is recommetaednsider the following points:

— The first category of public is the inhabitantstle¢ country, and the way to return
them the information they provided (and paid fortheir tax contribution), is to
convey messages through the media. Therefore,rédsmmended to spread the
dissemination over time instead of releasing auls at the same time. The media
have a limited capacity to convey the messagdsey tire too numerous. It is also
good to develop short analysis that "tell a stomfiis is helpful for journalist to
convey the main messages of the census

— Identify the potential users and their needs. lat tlegard, it is not sufficient to
showcase the products and services available. Marys are not conscious that
they could use statistical data in their daily gid it is the responsibility of the
NSO to "sell* the data. A deep analysis of eaclegmty of users is necessary to
understand their work, and to determine if and leewsus results could help them
in their responsibilities. For example, Monstat ddadevelop the cooperation with
the municipalities. The mission could notice thhere are few expectations
regarding the results of the census from the mpailities. It shows the need for
educating the municipalities about the use of censesults for their policy
management. Monstat should develop a programmaeseémination specifically
targeting municipalities. A short document, presgnin a user friendly way the
main results for the municipality (small tablesaghs and maps) is a good
introduction to the wealth of information a censas provide. Then, Monstat could
organise systematic meetings with the municipalite present the results and to
better understand the needs in order to proposeppgte products and services,
such as on-request tables, maps...

— Give priority to online dissemination. Figures anere easily used on electronic
format than on paper. Limit the paper publicatiomanalysis, and not to raw tables.
It requires a lot of time to prepare a publicatisith tables, due to the physical
constraints of format on paper whereas preparisgdstrd

— Take the opportunity of the availability of the sen data to develop internal
capacity on dissemination and analysis of staistiata. This would include also
the transfer of know-how of basic mapping capabsit and digital census maps



from the Real Estate Administration inside theitost, as already recommended in
the previous reports

— Release data only if they have a high degree ofidemce, considering also the
timeliness of dissemination.

39. Monstat would highly benefit from technical assista on dissemination, on both
aspects of the elaboration of a detailed plan eddrical IT tools (including mapping).

EVALUATION OF THE RESULTS

40. A Post Enumeration Survey (PES) was conducted inatedy after the census
enumeration, from 17 to 27 April, to estimate tloverage of the census and some content
errors. 55 EAs were sampled (around 1% of thd EAs) with probability proportional to size,
stratified by urban/other type of settlement. Icleaampled EA, every household listed with the
number of members. In one on ten households, earhber was enumerated and a subset of
census questions asked. The PES was conductetheifame reference date of the census.

41. The methodology was revised following the recomnagiods of the previous mission.
In particular, the sample of 10% of households diesctly sampled in the field using a table of
random numbers, and not from the census contilitisorder to ensure independence between
the census and the PES.

42. The matching operation was carried out manuallg lyorking group.
Comments
43. The mission could not review in details the methodgp and process of the PES. Based

on the review of the documentation provided by Matijghe mission concluded that the PES
was conducted in accordance with international meuendations. In particular,
recommendations made earlier regarding the indegrexed between census and PES were
followed.

ANALYSIS OF THE RESULTS

44, As part of the dissemination strategy, a first pangme for analysis was initiated.
Since the last mission, no update was made onsties, priority being given to the data
processing phase. The mission recommends Monstevelop a programme of analysis, alone
or in partnership with some institutions (univaesit ministers...) to analyse in depth the results
of the census. For example, the comparison of #mographic growth of the municipalities
should lead to deeper analysis of internal migratiand movement of population from the
municipalities of the North of the country to thapdal city or the South. As first census of the
country since its independence, the 2011 censuddsbhe extensively used for policy decisions.



V. General Conclusion of the Assessment Mission

45, In conclusion, the mission could assess that thel 2€ensus of Montenegro was
prepared, conducted in the field and processed doordance with the international
recommendations, and in particular the Recommenratinade by the Conference of European
Statisticians for the 2010 round of Populating &alising Censuses. In addition, the mission
noted with appreciation the high professionalisnthef staff involved at any level of the census,
from Monstat as well as temporary staff. The missionsiders that the census has reached a
good level of quality, especially in terms of a@ey and timeliness.
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Annex 1: Data capture observation

Table 1: Number of entered questionnaires assessed, by enumeration area (in order of assessed data)*
Legend:

Y = correspondence between questionnaires andataab
P1 = questionnaire P1
P2 = questionnaire P2
Q = Question number

Dwelling
location:
EA No P2- |P2- |P2- |P2- |P2- |P2- |P2- P1-
Urban/No | Households | P2- | P2- | LIS | LIS |LIS |LIS |LIS |LIS |LIS |P1-|P1- | P1- P1- P1- Q2
urban members Q3|0Q4|T10|T11|T12|T13|T14|T15|T16|Q2 | Q3 |Q13|P1L-QI13TXT Q14 | P1-Q14 TXT Q15 | P1-Q15TXT 1 REMARKS
Nourban | 4 Y| Y|Y Y Y Y Y Y Y Y |[Y |Y crnogorac Y praoslavac Y srpski Y
Vacant
Nourban | 0 y y dwelling
Vacant
Nourban | 0 y y dwelling
No urban | 6 y y y y y y y y y y y y crnogorac y Kiatka y crnogorski y
Urban 4 y y y y y y y y y y |y y crnogorac y rimokdéitka y crnogorski y
Urban 2 y y y y y y y y y y y y crnogorac y pravesic y srpski y
No urban | 4 y y y y y y y y y y yly crnogorac y kifito y crnogorski jezik | y
Nourban | 4 y y y y y y y y y y y y srbin y pravosie y srpski jezik y
Urban 1 y y y y y y y y y y y y srbin y pravoslavna |y srpski y
Urban 4 y y y y y y y y y yly y srbin y pravoslavna |y srpski y
No urban | 2 y y y y y y y y y y yly bosnjak y islam y bosnjaki y
ne Zeli da se
Nourban | 4 y y y y y y y y y y y y | izpasni y islam y srpski y
Nourban | 1 y y y y y y y y y y yly srpkinja y pralavna y srpski y
Nourban | 5 y y y y y y y y y y yly srbin y pravostea y srpski y
No urban | 2 y y y y y y y y y y y y crnogorac y poslavna y crnogorski y
Nourban | 2 y y y y y y y y y y y y srbin y pravogta y srpski y
Nourban | 4 y y y y y y y y y y yly crnogorska y agorska y crnogorski y

LID codes of the questionnaires assessed are not reported in the table for confidentiality reasons. They are available for Monstat upon request.
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Nourban | 1 y y y y y y y y y y yly crnogorska yoalavna y crnogorski y
No urban | 4 y y y y y y y y y y y y crnogorac poslavna y crnogorski y
crnogorac -
Nourban | 1 y y y y y y y y y y y | y [Jugoslovenia y ateista y crnogorski
No urban y y y y y y y y y y yly srbin y pravostea y srpski y
No urban y y y y y y y y y y yly crnogorac y poalavna y crnogorski y
Nourban | 14 y y y y y y y y y y y y bosnjak y islska y bosnjéki y
Nourban | 4 y y y y y y y y y y yly bosnjak y islakas y bosnjéki y
Urban 4 y |y |y y y y y y y y | y | y | srpknja y pravosie y srpski y
Urban 6 y y y y y y y y y y y y srbin y pravoslavna |y srpski y
Nourban | 6 y y y y y y y y y y y y crnogorac y poslavac y crnogorski y
No urban | 3 y y y y y y y y y y yly srbin y pravostea y srpski y
Nourban | 5 y y y y y y y y y y y y srbin y pravogta y srpski y
srpska
Nourban | 2 y y y y y y y y y y y y srbin y | pravoslavna y srpski y
Nourban | 1 y y y y y y y y y y y y crnogorska y yoalavna y crnogorski y
Nourban | 1 y y y y y y y y y y y y srbin y pravogta y srpski y
Nourban | 6 y y y y y y y y y y y y crnogorac y poslavna y crnogorski y
Nourban | 5 y y y y y y y y y y y y crnogorac y poslavna y srpski y
Nourban | 4 y y y y y y y y y y yly srbin y pravostea y srpski y
No urban | 2 y y y y y y y y y y y y srbin y pravogta y srpski y
Nourban | 1 y y y y y y y y y y y y crnogorac y poalavna y srpski y
ne Zeli da se
No urban | 2 y y y y y y y y y y y| vy crnogorac y poalavna y izpasni y
Urban 5 y y y y y y y y y yly y crnogorac y praegha y crnogorski y
Urban 4 y y y y y y y y y y y y crnogorac y pravegha y crnogorski y
Urban 4 y y y y y y y y y y y y srpkirya y pravogiea y srpski y
Urban 4 y y y y y y y y y y y y srbin iz crne go| pravoslavna y srpski y
Urban 3 y y y y y y y y y yly y crnogorska y pralaxha y crnogorski y
Urban 3 y y y y y y y y y y |y y srpska y pravoslavn y srpski y
Urban 2 y y y y y y y y y y y y crnogorac y pravegha y crnogorski y
Urban 7 y y y y y y y y y y y y srbin y pravoslavna |y srpski y
Nourban | 5 y y y y y y y y y y yly srbin y pravostea y srpski y
Nourban | 5 y y y y y y y y y y yly crnogorac y poalavna y srpski jezik y
Nourban | 2 y y y y y y y y y y y y srbin y pravogta y srpski y
No urban | 2 y y y y y y y y y y y|l y srbin y pravostea y srpski y
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No urban | 2 y y y y y y y y y y yly srbin y pravostea y srpski y
Nourban | 3 y y y y y y y y y y y y srbin y pravogata y srpski y
Nourban | 2 y y y y y y y y y y y y srbin y pravogta y srpski jezik y
ne Zeli da se ne Zeli da se ne Zeli da se
Nourban | 4 y y y y y y y y y y y | y |izpasni izpasni y izpasni y
Urban 7 y y y y y y y y y y |y y srbin y pravoslavna |y srpski y
Urban 3 y y y y y y y y y y y y srbin y pravoslavna |y srpski y
Nourban | 4 y y y y y y y y y y yly srbin y pravostea y srpski y
No urban | 4 y y y y y y y y y y yly srbin y srbin y | srpski y
Nourban | 7 y y y y y y y y y y y y bosnjak y islam y bosanski y
Nourban | 3 y y y y y y y y y y y y bosnjak y islam y crnogorski y
Urban 1 y y y y y y y y y y |y y srbin y pravoslavac srpski y
Urban 6 y y y y y y y y y y y y bosnjak y islam y odanski y
Nourban | 4 y y y y y y y y y y y y crnogorac y poslavna y srpski y
ne Zeli da se ne Zeli da se
Nourban | 5 y y y y y y y y y y yly crnogorac y |izpasni y izpasni y
Nourban | 5 y y y y y y y y y y yly albanac y kakoli y albanski y
Nourban | 7 y y y y y y y y y y y y albanac y kakoli y albanski y
Nourban | 5 y y y y y y y y y y y y srbin y pravogta y srpski y
Nourban | 1 y y y y y y y y y y yly crnogorac y poalavna y crnogorski y
No urban | 2 y y y y y y y y y y y y crnogorac y poslavna y crnogorski y
Urban 4 y y y y y y y y y y y y crnogorska y pralasma y crnogorski y
Urban 4 y y y y y y y y y y |y y crnogorska y prosganska y srpski y
Urban 1 y y y y y y y y y y |y y srpska y pravoslavn y srpski y
Urban 4 y y y y y y y y y y y y srbin y pravoslavna |y srpski y
Urban 5 y y y y y y y y y y y y crnogorac y pravegha y crnogorski y
Urban 2 y y y y y y y y y yly y cronogorac y pralaxha y crnogorski y
Urban 3 y y y y y y y y y yly y crnogorac y praegha y crnogorski y
Urban 1 y y y y y y y y y y |y y crnogorska y islaaka y crnogorski y
Urban 1 y y y y y y y y y y y y crnogorac y pravegha y crnogorski y
Urban 7 y y y y y y y y y y y y srpkinja y pravogiea y srpski y
Urban 4 y y y y y y y y y y |y y hrvat y katolicka y | crnogorski y
Urban 3 y y y y y y y y y y y y crnogorac y pravegha y crnogorski y
Urban 2 y y y y y y y y y y y y srbin y pravoslavna |y srpski y
Urban 4 y y y y y y y y y yly y crnogorac y ateista y crnogorski
Urban 7 y y y y y y y y y y |y y srbijanka y pravasha y srpski
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Urban

y y y y y y y y y y |y y crnogorac agnksti y srpski y
No urban | 2 y y y y y y y y y y y y srbin pravogata y srpski y
ne Zeli da se ne Zeli da se ne Zeli da se
Nourban | 6 y y y y y y y y y y y | y |izpasni y izpasni y izpasni y
Urban 3 y y y y y y y y y yly y srbin y pravoslavna |y srpski y
Urban 3 y y y y y y y y y y |y y srbin y pravoslavna |y srpsko-hrvatski y
Nourban | 2 y y y y y y y y y y y y crnogorac y poslavna y crnogorski y
No urban | 2 y y y y y y y y y y yly crnogorac y poalavna y crnogorski y
No urban | 2 y y y y y y y y y y yly srbin y pravostea y srpski y
Nourban | 1 y y y y y y y y y y y y crnogorac y poslavna y srpski y
Urban 1 y y y y y y y y y y y y crnogorska y agribst y crnogorski y
Urban 4 y y y y y y y y y y |y y crnogorac y praegha y crnogorski y
ne Zeli da se
No urban | 2 Y|y y y y y y y y y y y crnogorska y poslavna y izpasni y
Nourban | 1 y y y y y y y y y y y y srbin y pravogta y srpski y
Nourban | 4 y y y y y y y y yly srbin y pravostea y srpski y
Nourban | 1 y y y y y y y y y y y y srbin y pravogta y srpski y
337
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