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Introduction 

Background of Censuses in the Republic of Macedonia 

Since the end of the Second World War, 7 population censuses were taken in the Republic of Mac e-
donia i.e. in 1948, 1953, 1961, 1971, 1981, 1991 and in 1994.  

In the first population census in this line, taken almost immediately following the termination of the 
Second World War, data relating to only a few topics were gathered, the data itself relating to the total 
population and the population structure of the country. The content of the next, the 1953, census was 
enhanced to provide for meeting the requirements of the society at that time. All censuses taken in the 
period between 1961 and 1991 were taken in accordance with relevant UN recommendations; in other 
words, they were taken with a ten years` periodicity and their contents were very much similar, the 
basis of the same being extended with each census. During the 1971 census, data on our citizens 
staying and being employed abroad started to be gathered. Until the 1971 census, data had been 
gathered only on urban dwellings. 

The last conducted census with a 10 years` periodicity in 1991 did not have complete coverage. That’s 
why in the same decade, an other census was conducted in 1994.  

The 1994 Census of the Population, Households, Dwellings and Agricultural Holdings was the first 
census taken in the Republic of Macedonian since its establishing as an independent and sovereign 
state, prepared and taken with international professional and financial support and with presence of 
International Census Observation Mission. 

All censuses were traditional, i.e. the data collection was done on the field with interview done by 
trained enumerators and the answers were recorded on paper questioners.  

The data processing in the previous censuses were done in accordance with available technology and 
equipment in the statistical office. The last, 1994 Census was realized on mainframe (UNISYS - 12). 
First, the answers were coded on the paper questioners and than the data were entered manually. 

The next census is planed to be conduct in 2001 in aim to go on with 10 years` periodicity recom-
mended by UN. 
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The Aim of the Test Census of Population, Households and Dwelling in the  
Republic of Macedonia, 2000 

 

In the frame of 2001 Census preparations, The State Statistical Office of Macedonia conducted two 
test censuses, the first one in October 1999 and the second in April 2000. 

The Test census of population, household and dwelling in the Republic of Macedonia, 1999, was 
taken from 12 to 17 October (reference date 11 October, 12.00 p.m.), on a very small random sample 
of 6 enumeration districts (about 420 households according to 1994 Census). 

The data collection on the field was done by interview by trained enumerators with two instruments: 
with paper questioners and with handheld computers. 

The initial aim of this test census was only with few questions to investigate the willing of the popula-
tion to be enumerating with handheld computers. But immediately after, we defined wider aims and 
decided to make complete application with complete census content and at the same time to take 
enumeration on paper questioners aiming to investigate: 

• Possibility of using a such application for data collection on the field; 
• How the enumerators will accept and menage enumeration with handheld computers; 
• To make comparison between data collected with two instruments. 

The results were positive, the census had complete response from the population in the sample. The 
population showed a great interest for the use of the handheld computers. The enumerators also 
showed a great interest for the use of the handheld computers and gave satisfactory results in enu-
meration. The used application gave satisfactory results, but because of the short time for prepara-
tions, wasn’t completely improved. These results were base for further work on application improve-
ment and its second testing in the 2000. 

The Test census of population, household and dwelling in the Republic of Macedonia, 2000, was 
taken from 1 to 15 April 2000 (reference date 31 March, 12.00 p.m.). 

The Test census was conducted on a small random sample of 20 enumeration districts, i.e. on sample 
of 1550 households (0.3% of the total number of households according to 1994 Census). 

When the sample was designed, the consideration was made to include in the sample all types of 
settlements (urban, rural, squashed, rambling etc.). Also consideration was done in the sample to 
have population from all ethnic affiliation (Appendix 1: List of enumeration districts in which the Test 
Census 2000 was conducted).  

The data collection on the field was done by interview by trained enumerators with two instruments: 
a. With paper questioners in 10 enumeration districts 
b. With handheld computers in 10 enumeration districts. 

The purpose of the Test census was to test: 
a. Census methodology and census questioners 
b. New instruments22 (handheld computers) for data collection 
c. Accuracy of the prepared census districts maps 
d. For data from paper questioners, new way 23 of data processing, with direct manual data 

entry on PC with interactive coding and on line control (skipping coding on paper ques-
tioners). 

                                                 
22 New, in sense never before used for data collection in Macedonian census 
23 New, in sense never before used for data processing in Macedonian census 
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The Motives for Testing of Handheld Computers 

Preparing the 2001 Census, the State Statistical Office of Macedonia, paid a special attention in inves-
tigation possibilities of applying new techniques or instruments for data collection or data processing, 
which will contribute for shortening some phase or skipping whole census phase. 

The investigation referring the instruments for data collections, was in following directions: 
• To obtain qualitative final data in as shorter as possible period after the field data collec -

tion; 
• To make the enumerator’s work easier; 
• To make uniform enumeration procedure  
• To introduce more controls in the phase of data collection. 

Starting from this directions, but at the same time considering the offered products on our market and 
taking in account our financial possibilities, the State Statistical Office of Macedonia, for data collection 
in the Test Census 2000 used the handheld computers “Psion, Workabout” (second generation of 
handheld computers from “Workabout” range). 

 

Programming the application and data collection on the field 

Technical characteristics of the used handheld computers 

The handheld computers used in the test census are with the following characteristics: 
• first of all they are designed for work on the field (lightweight, rugged on hits, drop and en-

vironmental extremities) 
• RAM 2 MB and expandable memory 
• Able to handle complex processing and programming task simultaneously;  
• contemporary and fast operative system EPOK which is designed in direction of mobile 

computer work 
• fast and save transfer of data with  help of SS drives which enable loading of data and ap-

plications on one places and transfer on the other location for a short period of time 
• development of applications with visual tools. 

Requirement for making application 

The application for handheld computers which was used for data collection was made by the agency 
who rented us the handheld computers on the base of requirement defined by experts from the State 
Statistical Office of Macedonia. 

In the requirement were defined: 

Elements which should be built up in the application: 
 

• Questions, i.e. enumeration units and topics for which the data should be collected; 
• List of possible answers and classifications were the answers can be selected from: 

§ List of possible answers for all questions (for those where the answer should be 
given with choice of one answer from the offered list of answers); 

§ List of enumeration districts; 
§ List of municipalities and settlement places (2 lists, one according to present, and 

one according to previous administrative-territorial division); 
§ List of  streets by settlement places; 
§ List of countries; 
§ List of schools; 
§ Classification of occupation (ISCO); 
§ Classification of industry (economic activity, NACE); 
§ Controls, those that are possible to be built up in the application (not all). 
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The way how the application should be functioning 
 

• Simultaneously data entering and data coding 
• Possibility to enter data in two ways: with selection from the offered list of answers 

(or from classification) or with typing a text; 
• Each enumeration unit should have unique identification in the frame of enumera-

tion district; 
• The next question could not be answered if the current one is not answered; 
• To have rapport of enumerated units (cumulative) in each moment 
• To measure the time needed for enumeration of each separate enumeration unit. 

 

Measures for data protection, i.e. requirement to built up functions which will ensure protection from: 

• Loosing of already entered records 
• Ex-post data correction in entered records 
• Unauthorized using of data 

How does the application function? 

Application is done in program language “Oval” For each enumeration district was used one handheld 
computer. In each handheld computer was entered the municipality and the enumeration district be-
fore the enumerator went to the field. 

The data in the handheld computer were organized in four sequential databases: 

 
- Buildings 

- Dwellings 

- Households 

- Persons 

 

 

 

The algorithm of the application was done in such way, that it leads the enumerator from one to the 
next enumeration unit, from one to the next question. Which question should be answered, i.e. which 
should appear on the screen depend of the entered answer on the current question. For example, if 
the person is less than 15 years of age, the question on economic activity will not appear at all; or if 
the person is not active and not attending school, the question of place of working/ place of attending 
school will not appear at all. So, with such application was obtained unique procedure, which, to big 
extend decreased the burden of the enumerator of knowing the whole census methodology. 

The enumerator should know only the basic things, such as definitions of enumeration units, i.e. 
should know the definition on building, dwelling, household and family. After he/she makes a selection 
of the enumeration unit from the main menu, the program led him/her. After the enumerator enter data 
on building, he/she can not go to any other unit than dwelling, the unique option is to enter data on 
dwelling. After entering data on dwelling, depending of answer for using of dwelling, is the dwelling 
inhabited or not, the program is giving questions on households or option for new dwelling or new 
building. If the dwelling is inhabited, than the enumerator has to make a choice of the type of hous e-
hold (to define is there a household or only persons who don’t make a household, and if it is a hous e-
hold is it family or non-family household. When the enumerator once makes a choice for household, 
he/she cannot enter data on other units than data on household and household members. 

In practice this procedure was functioning well, although, few problems were appearing due to the 
continuation of the program, i.e. due to the fact that the program cannot be terminate in the process of 
enumeration for one unit. For example, if one household member is absent and the enumerator 

B 
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started to enter data for this person, if he can not answer some question, he will be forced to go to the 
end of the record. In that case the solution was not to enter data for this person at all, but the enu-
merator has to come later in the household. The solution in the program was that the enumerator later 
will type the identification of the building, dwelling and household and he can enter the new person. 

The identification for enumeration units, i.e. the ordinal numbers of the building, dwelling and hous e-
hold in the frame of enumeration district were given by the program with the selection of appropriate 
enumeration unit from the main menu. With pressing the appropriate button, the program was aut o-
matically giving to the unit increasing ordinal number. Ordinal numbers of the persons also were given 
by the program, but in the frame of the household (the record of the persons also have in theirs identi-
fication ordinal numbers of the building, dwelling and household where they belong). 

For the work with handheld computers, is not necessary computer background of the enumerator. 
Enumerator should be train to use how to operate with several buttons: 

• to connect and disconnect the computer; 
• to chose the appropriate enumeration unit for which the data should be entered with 

pressing the appropriate letter; 
• to search the answer in the lists of possible answers (or classifications) with two buttons 

(scroll bar); 
• to enter the selected answer by pressing “enter”; 
• how to enter the textual answer; 
• to go back to the previous question with pressing “esc”; 
• to enter the field record with pressing “enter”. 

The training for the enumerators lasted 5 days, two days were devoted for methodology and the order 
of filing the questions in the application and 3 days were for practical work with the computers. One of 
the three days was devoted for filling complete records for all enumeration units, and two days were 
devoted for practicing how to find answers in the classification of occupation and industry. Searching 
in these classifications was organized hierarchical, main groups, sub groups, minor groups to the 
unique occupation/industry. The enumerator should be enough trained to be familiar with the structure 
of these classifications in order to be able to search in these classifications and to select the right an-
swer in the right group. This was to some extent burden to the enumerators. The enumerators who 
didn’t learn enough the structure of these classifications, on the field were giving more descriptive 
textual answers, which contribute additional work after the data transfer, i.e. these answers were addi-
tionally coded in State Statistical Office of Macedonia.  

The Field Data Collection  

The field data collection was successfully completed without major difficulties. Besides the state in-
structors and enumerators, on the field in the census participated also persons for technical support 
from the agency, which rented us the computers. These persons were needed in case of problems 
with computers functioning. These kinds of problems appear only few times. Once, one computer has 
some problems with battery charging, and other two cases when after longer searching in the classifi-
cation of occupation and industry, the program itself shut down and the enumerators couldn’t restart 
the program at all. 

In the Test census the everyday data transfer on the field was not organized. But, in order to check if 
everything is Ok,. are all entered records existing in the databases in the handheld computers, the 
fourth day of the test census, the persons for technical support on the field made data transfer from 
the handheld computers to PC. Everything was in order, all entered records were existing in the data 
bases. 

The test census was taken in 20 enumeration districts, in ten with paper questioners and in ten with 
handheld computers. In all 20 enumeration districts were enumerated 1474 households, 6154 persons 
and 1784 living quarters. 

The population response was excellent and complete in all enumeration districts. It is interesting to 
note that the population showed a great interest for enumeration with handheld computers. When the 
enumerators with paper questioners entered the household, the people asked disappointedly where 
are the computers. 
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Referring the needed time for enumeration, the experience showed that for filling the separate record 
of enumeration unit with the handheld computers maybe is spend less time than filling the paper ques-
tioners. 
 

Time (minutes : seconds) 
Enumeration unit 

Cumulative (minutes : seconds) 

1:31 Building 1:31 
1:30 Household 3:01 
2:29 Dwelling 5:30 
5:30 Person (1) 11:00 
16:30 + 3 persons 27:30 

But, the total average time spent in one household with the both ways is approximately the same. This 
is due to the fact that in the both ways of enumeration, the enumerator needs the same time to go 
from building to building, from dwelling to dwelling, time to get the information who lives in the hous e-
hold on that address, time for the household members to prepare the documents etc. 
 

 

 Daily average of enumerated units: 

 Dwellings Households  Persons 
With paper questioners 10.6 8.6 35.0 
With handheld  computers 9.7 8.5 39.6 

When the field data collection finished, the enumerators handled the handheld computers to the state 
instructors in the presence of the persons for technical support. Than the data transfer was done in the 
State Statistical Office of the Republic of Macedonia. 

 

Data transfer and data processing 

File transfer 

Transfer of the data in Test census was done from handheld computers to PC. That was done with 
very simple program in Visual Basic. For data transferring should be provided some technical condi-
tions. These are the following: 
 

• Needed equipment: 
§ PC - 32 RAM (minimum) 
§ CD unit 
§ Windows 95 
§ Office 97 
§ Visual basic - application for transfer 

• Additional elements 
§ SSdrive - the diskettes from handheld computers are not standard 
§ Net card - connection between drive and PC  

Only with one routine it was enabled very simple and fast transfer of four cumulated tables for ten 
enumeration districts in four tables in Access 97 (buildings, dwellings, households, persons). After 
finishing the file transfer we continued with the data processing.   

Processing data gathered with handheld computers  

The last census from 1994 was realized on mainframe (UNISYS - 12). Data entry, controls, derived 
data for tabulations and making reports were realized in Cobol 74 (program language). Data proces-
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sing were produced on "batch processing" Principe.  In the phase of data entry we put limited " on line" 
controls for accuracy of data. The errors from control of contingents and logical control were produced 
on paper. After that they were checked in the basic material (questioners) from the field. The correc-
tions were entered in computer. This way of processing in that informative environment in State Statis-
tical Office of the Republic of Macedonia  was acceptable, but in new conditions, when we have mod-
ern technologies and tools available, we have to implement the new way of data processing. 

Data processing in the test census 2000 was done in client - server environment. 
- IBM -RS 6000 with  - Unix operative system 
- DB2 - relation database 
- -  PC   -  Access 97 data base 
- ODBC (open data base connectivity) - connection between client and server 

Before the phase of importing the data from handheld computers in tables in relation data base it was 
necessary to do coding of textual answers and additional formatting of some fields which were without 
answers (null values), to make data control (those controls which were not included in the application) 
and to correct the discovered mistakes. That was done in Access 97. The tables from access dat a-
base were exported in text file and they were successfully imported in DB2 tables. But, for making 
complex table (for example tables on families) it was necessary to derived additional variables. We 
made complex and simple reports with SQL - direct approach to DB2 and Access 97 - communication 
through ODBC. The data from that reports were with the good quality and one very big phase of cod-
ing and data entry was jumped. 
 

Needed time for transferring and processing the data 

All operations after receiving the data from the field in the State Statistical Office of the Republic of 
Macedonia up to the final data last two weeks. The work was done by two programmers and two per-
sons who work on corrections and coding. In this period, besides the transfer were done the opera-
tions mentioned above: adjustment the data for importing in DB2, coding of textual answers, control of 
contingents and data control, entering of corrections, tabulation and at the end we made 18 reports.  

 

Analyses of test census phases  

When the data processing of the test census was finished, the analyses of all test census phases was 
done: analyses of the phase of preparation, training of state instructors and enumerators, field data 
collection, data transfer and data processing. On the base of these analyses, we reach the following: 

• Handheld computers technically satisfied our requirements; 

• The application was done in accordance with our requirements and gave satisfactory results, 
but still there was a room for its improvement; 

• The data protection was totally ensured; 

• The training of enumerators was satisfactory, they done the enumeration successfully, but 
more attention should be paid and more training referring questions on occupation and in-
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dustry in order to train the enumerator to be able to make the right choice from the given 
classifications, and not to chose approximate answer or to give textual answer; 

• Also, more attention should be paid in methodological explanations on household and family 
compositions, relationship in the household and position in the family, because there were 
some mistakes relating to this questions; 

• Although the enumerators were lead by the application in the process of enumeration and 
they have to know only a few operations to be able to work with handheld computers, still 
there was a need to select such persons who shows affinity to work with handheld com-
puters. So there was a need for more careful selection of the enumerators; 

• The field data collection with handheld computers was done successfully, but a few technical 
problems appeared. There were a few problems but enough to show the necessity of 
strong network of persons with computer background for technical support on the whole 
territory of the Republic of Macedonia; 

• The way that the application is functioning does not enable supervision on the enumerators 
work by the instructors. The instructor cannot currently check the census records that are 
already finished by enumerator. So he can not discover the possible mistake on time and 
to advise the enumerator. To ensure the supervision currently, the daily data transfer is 
needed and these should be done in centres on the field. Also checking the files on PC is 
more tiring than on paper questioners; 

• The first results on enumerated units counted on the field for each enumeration district (and 
also on the level of settlement and municipality) should be approved by Municipal Census 
Commission. And in order to do that they should have approach to the records, so again 
the transfer is needed on the field; 

• The daily data transfer is needed first of all for data protection from losing data, and also for 
the following of census dynamic; 

• The average needed time for enumeration in one household with handheld computers is al-
most the same as with paper questioners, so there is no possibility to decrease the num-
ber of enumerators (the intention was one enumerator to enumerate 2 census district, so 
to use about 3500 handheld computers for census taking); 

• Finally, but not less important, the fi nal census results can not be obtained immediately after 
the field data collection and data transfer. Still there is a need of certain work: coding of 
textual answers, controls (those which objectively couldn’t be built up in the applications), 
corrections of discovered wrong answers with the controls, deriving of some topics. Be-
cause the test census was on a very small sample, we couldn’t make an real estimation of 
the scope of textual answers and scope of possible mistakes, so we couldn’t make objec-
tively estimation of needed time for all these activities. 

 

Conclusions 

The handheld computers and the used application satisfied our requirements, but for their use in the 
2000 Census, there is still need of further work on application improvement. 

For each enumeration district (about 100 households) one enumerator is needed, i.e. there is no pos-
sibility to decrease the number of enumerators. 

There is a need of more careful selection of enumerators and more complex and qualitatively different 
training for all census participants.  

The use of the handheld computers for field data collection requires very complex organization on the 
field, big number of premises equipped with computer equipment and trained staff for a longer period 
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to enable following of field activities and doing everyday data transfer. These conditions in the present 
personal and financing circumstances of State Statistical Office of the Republic of Macedonia can not 
be ensured.  

There is a necessity of a strong network of big number of skilled persons for technical support for 
enumerators on the whole territory, which should be provided by the agency that is renting the com-
puters. 

On the base of the test census it is not possible to make objective estimation on the scope of activities 
in the period after data collection up to the final results, i.e. it is not possible to estimate the needed 
time for these activities. So, we can not make objective estimation if the energy, complex organization 
and needed financing for preparation and census taking on the field are worth and if with these efforts 
we will reach the basic aim: to have qualitative final results immediately after the field data collection. 

On the base of the analyses and reached conclusions, the State Statistical Office of the Republic of 
Macedonia, made a decision to use paper questioners in the Census 2001. In the present circum-
stances, the paper questioners are more safety instrument for field data collection in the census. The 
further preparation activities should go in direction to found out more sophisticated pro-
gram/application for data entry and data coding which will result in having qualitative final data in 
shorter period after field data collection. 
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Appendix 1 

List of enumeration districts in which the Test Census 2000 was conducted 
 

Municipality Settlement Type of 
the set-
tlement 

Instrument for data col-
lection 

    
Gostivar Gostivar urban Paper questioners 
Gostivar Gostivar urban Paper questioners 
Gostivar Gostivar urban Handheld computer 
Gostivar Malo Turtzane rural Paper questioners 
    
Vraptzishte Galate rural Handheld computer 
Vraptzishte Zubovce rural Handheld computer 
    
Debar Otishani rural Handheld computer 
Karposh Skopje - Karposh urban Paper questioners 
Centar Skopje - Centar urban Handheld computer 
Gazi Baba Skopje - Gazi Baba urban Handheld computer 
Petrovec Kojlija  rural Paper questioners 
Saraj Laskarci rural Handheld computer 
Tzutzer - Sandevo Pobozje  rural Handheld computer 
    
Kotzani Kotzani urban Paper questioners 
Kotzani Kotzani urban Paper questioners 
Kotzani Kotzani urban Paper questioners 
Kotzani Dolni Podlog rural Handheld computer 
Kotzani Dolni Podlog rural Handheld computer 
    
Obleshevo Obleshevo rural Paper questioners 
Obleshevo Tziflik rural Paper questioners 
    

 


