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1. Introduction
1. For some years it has been the policy of Statistics Norway (SN) to collaborate with
various governmental agencies in order to use administrative registers in the production of
statistics. Censuses have played an important role in the development towards register-based
statistics in several ways. The censuses of 1960 and 1970 were used to establish registers; the
most important being the Central Population Register (CPR). Since the 1970 Census, focus
has gradually shifted to the use of administrative registers for statistical purposes.

2. In the 1990 Census, information on demography, income and education, as well as
geographical characteristics, was collected from registers. Labour market data and data on
households and housing, were collected by questionnaires from a sample of the population.
For labour market variables a combination of survey data and register data was used.

3. For the 2000 Population Census, SN has decided to use administrative data sources
for all variables, including labour market characteristics. The Housing Census will be a
traditional census using questionnaires for every occupied dwelling. In other words, the
method of the forthcoming census is quite different from the one used in 1990.

4. The main purpose of this paper is to compare the censuses of 1990 and 2000 and
explain the reasons for the change in methodology. The paper starts with a short presentation
of the Norwegian register data system. The next part deals with the 1990 Census and in
particular the user evaluation of this census. The last part presents the plans for the 2000
Census. For the register-based population part of the census, the emphasis in this paper will
be on the quality of register data. For the housing part of the census, the paper will focus on
the plans to establish a dwelling register in Norway.
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2. A brief history of the use of registers in Norwegian censuses1

5. The first Norwegian population census dates back to more than 200 years. The first
censuses were to a large extent based on administrative registers, namely personal records
maintained by the church. Up until the 1960s, the censuses are considered to be the main
sources of social and demographic statistics. By that time an official, personal identification
number was introduced. Simultaneously electronic data processing progressed rapidly. This
opened for the use of the 1960 Census to establish the CPR. In the CPR, residential
addresses, births, deaths and other vital events are recorded. The 1960 Census provided the
basis for allocating the official personal identification number, while the census of 1970 was
used to check and update the CPR. After the CPR was established, it became the major
source for demographic statistics in Norway.

6. The 1970 Census was also used by SN to establish the Register of the Level of
Education in collaboration with the Ministry of Education. The first steps were taken during
the 1960s to establish a register of dwellings. However, such a register was never established.
During the sixties and seventies a number of other administrative registers were established,
all using the personal identification number. This resulted in the increased use of household
sample surveys, changing the role of the census from being the main source of social and
demographic statistics to just one of several sources.

7. In the 1980 Census, administrative registers were used to rationalise data collection.
Data capture by postal mail only was introduced. The questionnaires were substantially
shortened and only sent to people aged 16 years or older. Registers were also used during
coding and editing of the data. The result was a substantial reduction in the costs of data
collection without significantly reducing the quality of the census.

8. In the 1990 Census, information on demography, education and income, as well as
geographical characteristics, was collected from registers. Labour market data and data on
households and housing were collected by questionnaires from a sample of the population.
A statistical register for labour market data was established and used as supplementary
information when producing tables of labour market characteristics. The 1990 Census is
described in some more detail in chapter 4.

9. One main goal of the 2000 Population and Housing Census, is to produce census
statistics through effective use of, and interaction between administrative and statistical
registers. The population census will be entirely based on registers. The household and
dwelling census will be a full coverage survey with a questionnaire for every occupied
dwelling. A key-question is whether a dwelling register with a link to the CPR will be
established. A dwelling register will be extremely important for future statistics. It will
improve central parts of the census statistics which in previous censuses were criticised for
low quality. In addition a dwelling register will provide the opportunity to produce
household statistics whenever necessary, not only at censuses times.

3. The Norwegian register data system
10. This chapter gives a short description of the part of the register system relevant for
population and housing censuses2.

11. An administrative register or data-processing system is understood to be information
which state agencies and nation-wide municipal organisations collect and store in such a
manner that the information may be retrieved for use in connection with the activities of the

                                                  
1 Based on Longva et al., 1998.
2 For more information, see Gåsemyr, 1996.
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agency or the organisation. A statistical register is understood to be information which SN
uses for statistical purposes only. Statistical registers are normally established and updated by
data from administrative registers. In some cases a statistical register is a copy of one single
administrative register. In other cases a statistical register is based on matching of
administrative records from several registers.

The Central Population Register
12. The existence of a Central Population Register (CPR) with a unique national
identification number, has been very important in developing register-based statistics in
Norway. This personal identification number is now used in all registers of any importance,
and the ID-number is used as a linking key when matching registers. The CPR is the central
register in population censuses, providing data on demographic characteristics and family
characteristics, as well as place of residence.

Register of education
13. The Register of the Level of Education is maintained by SN. It contains information
on formal education and highest education completed.

Registers of activities and income
14. Several registers contain information on activities and income. The most relevant
activity data in population censuses, are data on employment (job registers)3 and education.
These registers identify the relation between the person and his/her place of work or school.
They also contain additional information on activities, like ‘occupation’ and ‘hours worked’
for employed persons and ‘field of study’ for students. Registers on unemployment and
social security benefits give additional information on activity status. In addition, tax
registers give information on different kinds of income.

Business registers
15. For employed persons, information on place of work, industry and type of sector is
collected from business registers. A central register of legal units with unique ID-numbers
was established in Norway in 1995, and most relevant registers are now using these ID-
numbers.

The GAB-register
16. The Register for Ground properties, Addresses and Buildings (GAB-register)
provides geographical characteristics on place of residence and place of work. The address is
the linking key between the GAB-register and the CPR/business registers.

4. The 1990 Census - methods and experiences4

The overall design of the 1990 census
17. Since the 1960s, when the first registers using the personal identification number
appeared, it was expected that the traditional questionnaires would be replaced by registers as
the sources of population and housing censuses. In Denmark and Finland this has actually
happened. In Norway several studies investigated the feasibility of a 1990 Census based on
registers only. As an experiment, existing registers were used to produce census statistics for
1980. The results from this experiment were compared with the results from the ordinary
census of 1980. The conclusions from these comparisons were as follows:

                                                  
3 More information on job registers in Utne, 1996.
4 Based on Longva et al, 1998.
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i) For demographic data, income and education, information from the registers had
sufficient coverage and quality to form the basis for census statistics.

ii) Labour market data available in existing registers, did not have sufficient quality for
statistical purposes.

iii) Little or no information on households and housing was available from existing registers.

18. To secure the quality of data on labour market, households and housing for the 1990
Census, SN decided, to collect questionnaires from a sample of the population. The sample
fraction varied from full coverage for the smallest municipalities to 8,5 per cent samples for
the largest, urban municipalities. It was realised that such an approach would seriously
reduce the quantity and quality of statistics for small areas in most municipalities. To reduce
this effect, it was decided to allocate resources to establish a "best possible" statistical register
for labour market data, and use this information as a supplement when producing tables of
labour market statistics. Such an approach was estimated to reduce the total costs by about
40 per cent compared with a traditional census. SN considered this reduction in costs to be
sufficient to accept a reduction in the quality of statistics for small areas.

Evaluation
19. The 1990 Census was the first Norwegian census ever in which questionnaires were
collected from a sample of individuals. In 1993, SN therefore invited a group of users and
producers to evaluate the results of the census. The main conclusions and recommendations
were as follows5:

i) Census statistics, particularly on labour market, housing and households, were not
presented for sufficiently small areas. Use of sampling should be avoided in the future.
SN had expected this kind of critique, but the strength of the argument was
underestimated.

ii) Inconsistency between regular, register-based statistics and statistics from the census.
This critique was more surprising. Between 1980 and 1990 various statistical series had
been produced based on available registers. When the results from the 1990 Census
were published, the users were irritated and confused by the discrepancies between the
results.

iii) Substantial improvements of the quality and coverage of the administrative registers are
needed if the 2000 Census is to be based on administrative registers only.

iv) SN should intensify its efforts in developing standards and quality measures when
producing statistics from registers.

v) SN should take an initiative to explore the establishment of a dwelling register.

5. Decisions on data collection in the 2000 Census
20. The planning of the 2000 Census started in 1994. The first questions to be answered
were related to data collection. Experiences from the 1990 Census clearly showed that the use
of sampling should be avoided. In other words, it was necessary to collect data from all
individuals, either by questionnaires or by using data from registers.

21. In 1994 two working groups representing users and producers were formed. One
group concentrated on the population census (Statistics Norway, 1995a), the other one dealt
with the housing census (Statistics Norway, 1995b). The most important conclusions and
recommendations concerning data collection were:

1. Most population tables can be based on existing registers. Variables like ‘occupation’ and
‘journey to work’ are not easily accessible from any existing register, and need further
investigations.

2. Considerable resources must be allocated to upgrade existing registers to secure quality and
transform concepts and definitions in the registers to those of the census.

                                                  
5 See Statistics Norway, 1994
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3. Very little data on housing and households is available in existing registers. The need for such
data is however crucial. It is therefore recommended that a housing questionnaire be filled
out by each household.

22. The evaluation of the 1990 Census and the recommendations of the working groups
were important input when in 1995 SN took the decision on how to collect data in the 2000
Census. What had changed since the corresponding decision on the 1990 Census was taken
ten years earlier?

23. For the housing census, the data situation was almost the same as for the 1990
Census: No data on housing and households was available. The decision was therefore to
conduct a traditional housing census with a questionnaire from every household. If the
Parliament accepts the plans for establishing a dwelling register, information from the
housing census will be transferred to this register6.

24. For the population census, the conditions for a register-based census were much
better than ten years earlier. New administrative sources were available. New registers had
been established and existing registers had been extended by new variables. The quality of
the main registers had been improved in several ways.

25. But even more important was the improvements achieved by developing new
routines for processing register data in SN. Data from several registers were combined in
integrated data systems to improve the quality of core variables. Furthermore, SN had more
experiences with linking administrative records, better routines for handling inconsistency
between data from different registers and more information on quality of register data.

26. The decision was therefore to conduct a fully register-based population census in
2000. The main change from the 1990 Population Census was the method of data collection
for the labour market variables: In 1990 these were the only population variables not
collected from registers.

27. This is not to say that SN regarded the quality of all relevant register data as
satisfactory. Improving the register data was therefore an important part of the plans for the
census project, especially for the labour market variables that had not been register based in
previous censuses.

28. Some users have emphasised that they do not find this method fully satisfactory and
that they would prefer a traditional census in 2000, i.e. with a questionnaire for all persons.
No doubt this would give valuable information on variables that are not easily accessible in
registers, e.g. ‘occupation’ and ‘journey to work’. Furthermore, it would have been an
excellent source for measuring the quality of register variables. The main reason for not
conducting a traditional population census is of course that it would be much more
expensive. Another reason is the fact that has been emphasised by many users: The census
statistics must be consistent with the annual, register-based statistics. SN therefore considers
it a good investment to allocate census resources to improve the quality of register data. This
will improve the quality not only of the census statistics, but of all register-based statistics.

6. The register-based population census - some quality issues
29. In the years prior to the 2000 Census about 20 mill NOK will be used in improving
the quality of the register data. This is more than 20 per cent of the total costs of the census
project. This paper only gives a short description of quality issues. For more details, see
Utne, 1998.
                                                  
6 The final decision is expected in spring of 1999.
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Improving the quality of each register system
30. The quality of each of the administrative sources used, is of course crucial for the
quality of the total population census. All registers contain some incorrect information. The
main role for SN is to identify these errors and inform the administrative authorities
responsible for the registers. This is of course an important activity in the regular production
systems in SN. As a part of the census project, some extra resources are used to identify and
correct errors, thereby improving the quality. Resources are allocated to most of the relevant
register systems. Some registers and variables, however, will be given particular attention.

31. As stated in chapter 5, labour market variables have not been register-based in
previous censuses. The annual, register-based labour market statistics include some, but not
all the core variables in the 2000 Census. This means that establishing a complete labour
market register is an important goal for the census. Some labour market variables are not
accessible in registers to day.

32.  ‘Occupation’ is not included in any of the main registers. According to the plans of
the register owners, this variable will be included in the register of employees during the
spring of 2000. This will give information on occupation for approx. 85 per cent of all
employed persons. However, the quality of this variable for the 2000 Census cannot be
guaranteed. It has been emphasised by many users that ‘occupation’ is a very important
variable in any population census.

33. In the 1990 Census there were several variables describing ‘journey to work’:
Length, frequency and mode of transport. In a register-based census, the only variables
available will be ‘place of residence’ and ‘place of work’. This means that the information
on ‘journey to work’ will be less comprehensive in a register-based census than in a
traditional census. Many users find this unsatisfactory, especially those working with local
transportation planning.

34. The register of Level of education is not updated with education taken abroad. As a
part of the 2000 Census, a survey will be carried out to collect information from persons
educated abroad (mainly immigrants). A similar survey was carried out as a part of the 1990
Census.

35. Data on household composition will be collected in the housing census. For
cohabitation, only persons living in consensual unions with at least one common child, can
be identified through the CPR. For unmarried students living outside their parents home, the
CPR gives no information on actual place of residence. For these variables, the register
information will be supplemented by information from the housing census questionnaire.

Improving quality by combining data from several register systems
36. By combining data from several register systems, quality problems can be handled in
a better way. An example of this is matching labour market registers and registers of
different types of income. By using the information from all these registers simultaneously,
the quality of both labour market variables and income variables, may be improved.

New variables by matching registers
37. For some variables, data from several registers have to be combined to obtain
relevant information. The variable ‘current activity status’ (employed, unemployed, not in
the labour force) may be used as an example.

38. The main problem is to identify employed persons. There is no single register
covering all groups of employed persons. The main register is the register of employees.
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Other important sources are the tax registers of wages per year and the tax register of income
(for self-employed persons). The classification rules are rather complex, and only the main
principles are described in this paper. (For more information, see Utne, 1998.)

39. In a preliminary classification, persons having a job in the reference week according
to the register of employees, are normally classified as employed. The exception is when no
wages are reported in the tax registers. Persons with wages exceeding a certain limit in the
tax register of wages, are generally classified as employed, even if they are not found in the
register of employees. Persons having income as self-employed exceeding a certain limit, are
classified as employed. The wage and income limits are computed by using information
from the Labour Force Survey (LFS).

40. The results of this preliminary classification are matched with data from the register
of unemployed persons. In the final classification, persons who are registered as unemployed
are normally classified as such, even if registered with a job at the same time. (For more
details, see Utne, 1996)

41. In this classification routine, information from the LFS is used in constructing
register-based variables. LFS data will also be used to improve the quality of other labour
market variables, as ‘time usually worked’ and ‘occupation’.

Consistency
42. Obtaining consistency between variables is an important activity in any population
census. This is indeed the situation when the census data is collected from several
administrative sources and not from a questionnaire. By consistency between register data,
we mean that linking information from different registers should give consistent
classifications of activities for all persons.

43. The implementation of this general definition is however far from simple. Some
combinations of activities are obviously not logical and can not be accepted. A person
cannot be classified as employed and unemployed at the same time. Other combination may
be “legal”, but are not very likely. Some combinations are, on the other hand, very common
(many students also have a job). The main point is to determine what are real combinations
of activities and what are inconsistencies between register data. It is necessary to examine
different types of inconsistencies more closely, since they may have different causes (see
Utne, 1998).

Measuring the quality
44. As stated above, improving the quality of register-based data, is one main issue in
the census project. Equally important is to produce and present information on the quality of
the data involved. Measuring quality is important in two ways:

• Monitoring quality as a part of the production process
• Describing the quality of the statistics published

 
 45. Register-based statistics that are currently being published by SN, are followed by
some kind of quality description. The aim of the census project is to develop standardised
ways of describing the quality of all census variables.
 
 46. Most statistical quality measures are designed for sample surveys. An important part
of the census project is to develop quality measures especially suited for register-based
statistics. The intention is to use these methods for other register-based statistics as well, not
only for census statistics.
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 Quality control survey
 47. In order to measure the quality of the census, additional data sources are required.
Censuses are traditionally followed up by a quality control survey7. The purpose is to collect
data on selected variables in order to measure the quality of the corresponding census data.
In Norway, quality control surveys have usually been carried out as independent sample
surveys. In the 2000 Census the plan is to use data from existing surveys, if necessary with
additional questions to these surveys. The fact that the census is based on register data rather
than a questionnaire, makes it possible to use data from existing surveys more efficiently. We
will use the Labour Force Survey (LFS) as an example.
 
 48. The core variables for the labour market are related to the current activity status. This
means that we collect data on the labour market situation for one specific reference week.
The same information is collected in the LFS. Hence the LFS may be used as a source for
quality control for the labour market variables of the census. The number of persons
interviewed in the LFS in one week is not more than 2000. However, using registers, “census
data” may be established not only for the census week (first week of November 2000), but
for all weeks in a longer period, for instance the last quarter of 2000. This gives us the
possibility of using data from 24 000 interviews in the LFS.
 
 49. For variables describing ‘Usual activity’ (referring to the situation in the whole year
of 2000), the LFS cannot be used directly as a data source. The alternative in this case is to
use some additional questions in the LFS in the first quarter of 2001.
 
 50. We estimate that these methods of data collection will reduce the cost of the quality
control survey by approx. 30 per cent compared to conducting an independent survey.

 7. Use of registers in the housing census
 51. The housing census in 2000 will be based on questionnaires. However, register
information will be used, especially in the mail out routines. The goal of the housing census
is to collect information on household composition and dwellings. The best way of doing
this, would be to send one questionnaire to every household. Since there exists no register
on households, this is not possible. The solution will therefore be to send one questionnaire
to each family8, or more precisely to a contact person in every family (the oldest person in
the family).
 
 52. A list of all members of the family according to the CPR, will be pre-printed on the
questionnaire. The contact person is asked to add to this list other persons living in the
household and delete from the list persons not living in the household. The contact person
will also answer the questions about the dwelling.
 
 53. One group calls for special attention: Unmarried students living outside their parents’
home. According to the rules of the CPR, they are registered at their parents’ address. In the
2000 Census, however, we want to have information about their actual place of residence.
The idea is to use additional register information to find their actual address (mainly registers
from the State Educational Loan Found). If this turn out successful, the housing
questionnaire will be sent to these addresses and answered by the students themselves.

 8. Using census information in establishing a dwelling register
 54. During the past years SN has been arguing for establishing a dwelling register. A
dwelling register would enable SN to produce statistics on housing and households
                                                  
 7 Also named Post Enumeration Survey, see Schjalm, 1996
 8 A family number is included in the CPR
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whenever needed and not only at censuses times. Extensive planning has been done in recent
years, but the final decision is yet to be made. One important part of these plans is to use
information from the 2000 Housing Census as data input for the dwelling register9. This
makes the 2000 Census a highly relevant survey for a future dwelling register. In this paper
only a short presentation is given; for further details see Hendriks and Severeide, 1998.
 
 55. A dwelling register is a register for all dwellings in which:

• Every dwelling is registered by a unique identification key in the GAB-register
• Information on every dwelling is registered in the GAB-register
• Every dwelling has a unique address in GAB-register10

• The address for each dwelling is the same in the GAB-register and the CPR

56. In fact a new register will not be established in Norway, but two existing registers
will be completed and made compatible. In the plans for establishing a dwelling register, five
main activities are identified:

1. Identifying the dwellings
2. Labelling the dwellings
3. Establish a link between dwellings and persons
4. Collect information on dwellings and transfer to relevant registers
5. Keeping the register updated

57. The 2000 Housing Census will play an important role in activities 3 and 4.

58. Identifying and labelling the dwellings must be done before the census. According
to the plans, the municipalities (local authorities) will be responsible for identifying the
dwellings. The municipalities will receive lists (based on the CPR and the GAB-register) with
all multi-dwelling buildings, including the names of the heads of families living there. In
some cases all dwellings can be identified from existing local registers. In other cases it will
be necessary to visit some or every building for identification of the dwellings. The result of
the identification will be a unique number for every dwelling that will be entered into the
GAB-register. This means that the existing address (street, house-number and entrance) will
be extended by a dwelling number. All dwellings in multi-dwelling buildings will be
labelled. The owner of the dwelling will be responsible for the labelling.

59. According to the plans, the housing census in 2000 will be used in establishing a
link between dwellings and persons. As stated in chapter 7, the census questionnaire will
produce lists of all persons living in every dwelling. This means that the dwelling number
can be entered into the CPR (the existing address will be extended by a dwelling number).

60. Information on dwellings will be collected through the housing census. SN will
register, check and correct the answers. The information will be transferred to the GAB-
register, using the new dwelling number as a key.

61. After the census information is registered in the GAB-register, the Norwegian
Mapping Authority will be responsible for updating. This will be done by using the form of
application for a building licence. Updating the CPR will be done by extending the address
on the declaration of moving with the new dwelling number.

                                                  
 9 Whenever information from a census, or any other statistical survey, is transferred to an administrative
register, it requires an explicit legal basis and approval from the Data Inspectorate.
10 To day dwellings in muliti-dwelling buildings may have the same address (street, house-number,
entrance)



10

62. These plans depend heavily on the housing census for collecting information on
dwellings. SN expects approx. 95 per cent of the questionnaires to be returned. This means
that there will be a gap in the new dwelling register, both concerning information on
dwellings and linking persons and dwellings. Furthermore, the method does not cover
unoccupied dwellings.

9. Conclusions
63. For the 2000 Population Census, SN has decided to use administrative data sources
for all variables. The housing census will be a traditional census in which questionnaires are
collected from every occupied dwelling. This paper gives some of the background for this
decision.

64. The fact that the 1990 Census was partly based on a sample, reduced the quantity and
quality of statistics for small areas. Many users found this unsatisfactory. Furthermore, the
1990 Census was criticised for not producing statistics that were consistent with the annual
(register-based) statistics. In the evaluation of the 1990 Census, the recommendation was to
avoid sampling in future censuses.

65. For the population part of the census, the data situation has improved in several
ways since the 1990 Census. More administrative sources are available, and the quality of the
main registers has improved.

66. Routines for handling inconsistency between data from different registers are more
developed. And last but not least, SN has more information on data quality than ten years
ago. SN therefore concluded that most population tables can be based on existing registers.
Some variables like ‘journey to work’, are not accessible in registers. Considerable resources
will be allocated to upgrade existing registers. The goals are to secure quality and to
transform concepts and definitions in the registers to those of the census. All register-based
statistics, and not only census statistics, will benefit from these quality improvements.

67. For the housing part of the census the data situation is more or less the same as for
the 1990 Census. Very little data on housing and household composition is available in
existing registers. The conclusion therefore was to conduct a postal survey by using a
housing questionnaire to be filled in by every household.

68. If the Parliament accepts the plans for expanding the register of buildings into a
register of dwellings, information from the housing census will be transferred to this register.
The register will currently be updated by local authorities (municipalities). This will give SN
the opportunity to produce statistics on housing and households whenever needed and not
only at censuses times. In other words, the establishment of a dwelling register will complete
the register system and allow SN to publish annual, register-based “censuses” in the next
century.
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