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1. INTRODUCTION

1. A national statistical institution is a |arge data warehouse containi ng
primary data such as data on persons, enterprises and administrative units,
and conpiled data and information in the formof statistics covering nost
sectors of society. Statistics are based on both data collected directly by
the statistical institution and to an increasing extent on data from
administrative registers. Use of information technology is crucial both for
data coll ection, conpilation, storage, analysis, presentation and

di ssem nation of statistics, and technol ogy is today the backbone of our
activities.

2. Different tasks require different types of technol ogy; technol ogy that
changes rapidly and provides new possibilities and challenges. It requires
experience that has to be renewed all the tinme and represents a major itemin
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t he budgets. New technol ogy does not always function as expected, and there
are many exanpl es of devel opnments whi ch have not been a success. Mnagenent
and organi zati on of information technol ogy have therefore been put on the
agenda in nost statistical institutions.

3. Thi s paper describes the devel opnment, role and challenges of
i nformati on technology in Statistics Norway, wi th enphasis on nmanageri al
aspects.

11. INFORMATION TECHNOLOGY IN STATISTICS NORWAY

4, Statistics Norway (SN) produces and di ssenminates official statistics.
The institution also co-ordinates such statistics produced by others and
carries out analyses and research based on statistical data. SN has about 800
enpl oyees, of which 500 are located in GCslo and 300 in Kongsvinger. The tota
annual budget is about NOK 350 million, of which 75 million or just over 20
percent cones from nmarket based projects and sal es.

5. About 10 percent of the staff work mainly wth conputing, though nost
of the enpl oyees use conputers in their work. The annual expenses for
conputing activities are about NOK 55 nillion or 16 percent of the tota
budget. These expenses have been rel atively constant over the |ast years, but
they are | ower now than 5-6 years ago.

Annex 1 shows the present organisation chart.
A. Historical snhapshots

6. Statistics Norway's first electronic data processing machi ne canme into
use in 1958. However, punched cards were already wused in 1891. |In 1966 the
first 1BM mai nfrane conputer was obtai ned, and several mainfrane conmputers
have been used up to now. The |atest mainfrane conputer which is still our
mai n conputer for the production of statistics was installed in 1991

( Conpar ex) .

7. Even if sone local terminals were installed in Statistics Norway from
1978, the tinme period up to the end of the 1980i es was characterised by
centralisation of information technology |inked to one conputer and a staff of
conputing specialists. Wth the arrival of the first personal conputers and
the installation our first UNI X-server and a | ocal network in 1989 the
situation has changed dramatically: The era of decentralisation and electronic
data processing for and by the users had started.

8. Events or technol ogi cal achi evenents that could be nmentioned fromlater

years are:

- 1991: Sinple fornms fromthe 1990 Popul ati on and housi ng census were read
optically

- 1993: Forns fromthe Industrial Survey 1992 were read optically and
interpreted automatically.
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Statistics Norway was |linked to external electronic mail via Internet
- 1995: Web-service via Internet and conputer assisted interview ng (CAl)
started.

B. IT strategy

9. A new overall strategy for Statistics Norway was inplenmented from 1991,
pronoting decentralisation in general and also with regard to infornation
technol ogy. Production of statistics is organised in 3 |arge departnments which
al so include separate offices for electronic data processing. Only the

Di vision for Conputer Services and the Division for Conmputer Systens and

Devel opnent were kept located centrally in the organisation. The latter

di vi si on has since 1994 been organi sed together with the D vision for
Statistical Methods and Standards and the Division for Information and
Publishing in the Departnent of Coordi nation and Devel oprent.

10. The strategy for information technol ogy from 1991 requires a change from
internally to nore externally directed use of IT, with a stronger focus on
data transfer and conmunication. It inplies a gradual migration fromuse of

mai nfrane conputer to UNI X-servers with PCs in network. This technol ogica
change started as a planned process in 1992, and the objective is to finish it
by the end of 1998.

11. Up to the 1991 nmj or organi sational change, conputing functions

i ncludi ng both services and devel opnent were centralised to one |arge division
headed by a EDP-manager. Today, with several offices and divisions working
mainly with IT, co-ordination is taken care of by a group nmade up by the

| eaders of all these units and headed by the head of the Division for Conputer
Systens and Devel opment who reports to the top nmanagenent through the head of
Departnment of Coordi nati on and Devel opnent.

12. Current strategy for information technol ogy supports our genera
strategy by stating that infornation technology in Statistics Norway shal
contribute to inproved efficiency and devel opnment of new possibilities wthin:
- Data collection (both based on registers and formns)

- Revision of data and production of statistics

- Anal yses

- Availability and di ssem nation of statistics and analytical results

- Ofice adnministrati on and support.

13. Statistics Norway has a strategy of increasing the use of administrative
registers as a basis for statistics. One object of this is to reduce the use
of surveys, and thus reduci ng the response burden on persons and enterprises.
Use of registers requires conputer systens of large capacity in general, and
possibilities for nass storage in particular. Data which has to be collected
directly fromrespondents should be collected and transferred effectively with
a mninumof work for the data suppliers. Electronic Data Interchange (EDI)
and optical reading of fornms are rel evant techniques in this context.
Processing of data within SN (revision, aggregation, analyses and
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presentation) and eventual ly dissenination also puts different requirenents on
conput er systens and software

14. The IT strategy outlined fromthe requirenents above has been sunmari sed
as follows:
- M gration from nmai nframe conputer to servers (with UNI X or |ater

W ndows NT operative system) with PCs in network
- Sel ection of standard software
- Devel opnent of reference databases for official statistics and netadata
- Data col I ection and di ssemi nation via net.

15. One should realise that the variety and different nature of the tasks of
a statistical institution require different technical solutions, and

achi evenents and success of technol ogi cal change vary for the different tasks.
The difficulties and success of the described technol ogi cal change have al so

varied over the years and in the organi sation. The Departnent of Research

established all necessary analytical tools and all its work on the new UNI X
platformat an early stage, whereas the routines for production of statistics
for nost of the larger and heavy statistics are still on the mainfranme

conputer. There are a few exanples of electronic data collection (such as the
conputer aided interviewing), but it is in particular within dissemnation of
statistics and office administration that technol ogi cal change nost easily has
led to results. Devel opnment has been slowwith regard to the mgration of

| arge statistics production systens fromthe nainfrane conputer to new
technol ogi cal platforms, where we have nmet considerabl e obstacles in treatnent
of large anounts of data resulting fromlinking admi nistrative registers. The
different areas of change are considered in nore detail in next paragraph

16. As nentioned, we have been ainmng at finishing the change from use of
mai nfrane conputer by the end of 1998 (less than 10 percent of conputing power
left on mainfrane conputer). The time schedule is just being reconsidered.

Sol ving the nass storage problem (see paragraph 3.2) is crucial. At the sane
time we are planning to change server and PC operative systens from

UNI X/ DOS/ W ndows 3. X to W ndows NT/ W ndows 95.

111. Managing technological change in Statistics Norway
A Why is management of technological change so difficult?

17. Managenent of information technology in a statistical institution is a

difficult and | arge chall enge because:

- Technol ogy is new, and devel ops rapidly

- Technol ogi cal experts tend to put anbitions too high

- New t echnol ogy inplies and is dependent on new organi sation of work
processes

- Organi sation of technology is difficult, and poorly defined
responsibilities and Iinks to top nmanagenent nmay be a probl em

- Probl ens are often nmet with nore resources; it is hard to adnit that
lack of |IT experience may be the issue.
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18. Devel opnent in and with the help of information technol ogy normally
requires extra input from experienced personnel. However, the tasks of a
national statistical institution require continuos production. This makes it
necessary to have increased resources for the devel opnment period, and costs
will be higher in the short run even if the goal is increased efficiency in
the long run. This is illustrated in figure 1, and contributes to explain why
devel opnent and change of technology is a difficult and time consum ng
process. Sone tines the introducti on of new technol ogy inplies increased
production and quality, and in this case the curve in the figure nay not fal
after the transition period at all

Figure 1. Resources for increased efficiency

Resources New technology = Extra resources and experience for the transition period
Time
B. Technological changes in Statistics Norway
19. The following exanples illustrate different issues of technol ogica

change in Statistics Norway over the last years, as a basis for the

consi derati on of nanagerial aspects in paragraph 3.3. Qher exanples could be
nmenti oned, but the sel ected exanpl es cover typical and different areas of work
of a statistical institution, and different experiences with regards to
successes or failures.

Register statistics and data processing

20. Today, about one third of Norwegian statistics (censuses not included)
is based on administrative registers alone, one third is based on
guestionnaires and one third on a mxture of registers and questionnaires. W
use about 120 administrative data systens for production of statistics
annually. In Norway, there are three basic registers where inportant
statistical units such as persons, enterprises and buildings are identified
and updat ed:

- The Central Popul ati on Regi ster

- Regi ster of legal units

- Regi ster for Ground properties, Addresses and Buil di ngs (GAB system

21. Most of the administrative data systens which are inportant for the
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production of statistics can be linked to these basic registers by
identification nunmbers assigned here. For exanple, this is the case for

regi sters on inconme, taxes, VAT, education and enpl oyers/enpl oyees. Sone of
these registers wll be the basis for the 2000 Popul ati on and Housi ng Census.

22. The use of registers provides new challenges in quality control and
treatment of consistency and definitions, and requires as nentioned conputer
systems with sufficient capacity and possibilities for mass storage. As a
result of the strategy of phasing out the mainfrane conputer, we have tried to
establ i sh new regi ster based projects on the new technol ogi cal pl atform of

UNI X-servers. This has turned out to be a difficult process. A nass storage
system was purchased in 1993 as an automatic data archive and to take care of
backup and migration of data between daily use and long termstorage. Wth

t he exception of backup, the system has not worked, in particular not with

| arge anobunts of data and with several users at the sanme tine. Last summer we
decided to termnate the contract with the supplier. The system was
characteri sed as advanced, and a | esson to be learned is to avoid such systens
if they have not been extensively tried by others.

23. The managenent of the introduction of the system has probably not been
good either; we have too |ong been hoping for it to function, and strict dates
of follow up and deci sions have not been set until |ast year

Responsi bilities have not been clear, neither between SN and the supplier, nor
internally in SN between the Division for Conputer Services and the Division
for Conputer Systens and Devel opnent. Another effect of the failure of the
nmass storage solution is probably a general setback for the whol e process of

t echnol ogi cal change, also in areas where such storage is not necessary. Bad
experiences in one field creates suspicion and reluctance in the organi sation
to technol ogi cal changes in general

24, In addition to problenms with nmass storage, other capacity problenms have
al so occured since we have not been able to expand our stock of UN X servers
in a co-ordinated way. At the nonent, we have relatively few | arge servers
conpared to the nunber of small servers. Because of this and the nmass storage
probl ems, our core activities of data processing so far have not benefitted
as expected fromthe transition to a new technol ogi cal platform W are now
pl anning a co-ordi nated approach for devel oping the necessary infrastructure
conprising both hardware and software such as a data docunentation system for
t he new technol ogi cal platform

25. For areas where migration to the UNI X pl atform have been conpl et ed,
experi ences are good if the nass storage problens and other capacity probl ens
are not taken into account. Increased possibilities and flexibility with new

and poweful software tools are nentioned in addition to nore easy access to
data. However, sone people have difficulities in constructing statistica

tabl es, since there are no dedicated tabul ating prograns on the new pl atform
like on the mai nframe conputer. Tabulating has to be carried out by hel p of
the different general and standard progranms such as SAS and Excel. Thus, this
is very nmuch a question of teaching and experience, but all tables of course
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have to be specified and progranmed; a process that lasted for years also on
t he mai nframe conput er

26. Most registers and other prinmary data systems used in SN consist of

sequential files. However, the use of databases is assumed to increase

rapidly in connection with the nigration of the production systens fromthe

mai nfrane conputer to UNI X (or Wndows NT) servers. |In SN databases are used

inthe first steps of the production process and as a basis for dissemination
In the first case the bases contain microdata, whereas a reference or

di ssem nati on database prinmarily contains aggregated data.

27. A typical production Iine for statistics conprises:

- Regi stering and revision of mcrodata in an Oracle database, with user
i nterface devel oped in SN using a devel opnent too

- I nspection of data in the O acl e database

- Aggregation and |inks of several data sets carried out in SAS

28. SN is taking nmajor steps into the age of databases just now, by
pur chasi ng a devel opnent tool (Oracle Devel oper), establishing a training
programme and starting planned and co-ordinated projects in this field.

29. Processi ng and anal yses of tinme series data (such as indices) are
carried out on the UNI X platform using a data system nanmed FAME ( Forecasti ng,
Anal ysi s and Moddel ling Environment), which has been specially designed for
processi ng such data. It includes functionality for seasonal adjustnents. In
general, work on anal yses and nodelling in SN has taken advantage of the new

t echnol ogi cal platform

Electronic Data Interchange

30. There are a few exanples of the use of Electronic Data |nterchange for
data collection in Statistics Norway today. Mst significant is the use of
Conput er Assisted Interviewi ng (CAl) which was introduced during 1995. SN has
a Division for Sanple Surveys with a staff of about 150 interviewers |ocated
all over Norway. In connection with the establishnent of a new sanpling design
all interviewers were equi pped with portable conmputers during 1995, and al
interviews (by visits or tel ephone) are now carried out by registering answers
directly into electronic fornms stored in conputers. Data are transferred to SN
at night by use of nodem and the tel ephone net. The introduction of CAl was
wel I planned, with co-ordi nated purchases of equi pnent and courses for
interviewers after small scale pilot experinments.

31. Anot her successful exanple linked to the collection of data is the
i ntroduction of optical reading of forms nmentioned under historical snapshots
in paragraph 2.1.

32. EDI is also used for transferring data on prices and sal es vol unes
directly fromaccounting systens of sone of the shops reporting to the
consuner price index statistics (CPl). Collection of data for accounts
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statistics and pilot studies of data transfer frommnunicipalities to SN are

ot her exanples of use of EDI. 1In addition, data fromSN to Eurostat are
transferred electronically. However, use of ED is still at an early stage in

SN. This is partly because EDI does not only require technol ogy and
adaptation of routines on the side of SN, but also on the side of data
suppliers.

Reference databases

33. Wbrk on establishing so called reference databases for regional data and
time series is also being carried out in SN. The objective is that a

ref erence database shall be the basis for publications and ad- hoc

di ssem nation of statistics within SN. In addition to data, the reference

dat abases shall contain sufficient netadata (information on data sources,
definitions, standards, quality etc.). A reference database shall be easily
avai l abl e and attractive for internal use. It is possible to nmake parts of
the reference databases avail able for external use, in the formof |ess
det ai |l ed di ssem nati on dat abases.

34. A first version of a regional database (RD) is available on the new
technol ogi cal platformand through a Wndows interface. It is an Oracle

dat abase with an open data nodel ensuring maxinumflexibility for conbining
data into statistical tables. Statistics fromall subject natter areas are
being put into this database, which represents a very promn sing application
denonstrating the power of new technology in making statistics avail able and
in the dissenmnation of statistics. Wrk on a tinme series database for
simlar purposes has just started. This database is based on the FAME data
system

Internet

35. Statistics Norway has dissem nated statistics via Internet and Wrld
Wde Wb (WMWY since March 1995, and this channel has rapidly grown to be our
nost inportant for electronic dissenmination of statistics, even if a large
amount of statistics also are distributed by diskettes and CD-ROVs. The
nunber of “hits” on our Wb pages has grown from 65.000 in April 1995 to
375.000 in January 1997. This year all tables and figures fromthe
Statistical yearbook can be accessed and downl oaded through Internet. A
version of the regi onal database described above will also be accessible via
Internet. Figure 2 shows an exanple from our |nternet pages.

Figure 2. Statistical yearbook on Internet
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36. Ef fective di ssem nation by Internet would not have been easy on the old

technol ogi cal platform (mainframe conputer). But there is al so another
interesting lesson to be learned fromthe introduction of Internet in SN and
earlier work on electronic dissenm nation. The rapid devel opnent of information
t echnol ogy causes new sol utions to be perceived as old al nost before they are
i mpl enented. But sonetinmes new technol ogy suddenly represents a sinple and
unf oreseen solution to problens. For years we have worked on different
projects developing bulletin board systens (BBS) where users could sel ect and
i nterchange statistics. These projects were costly and tine-consuning, but the
demand for data nade available in this way was poor. Data was originally
supplied by an ol d-fashi oned character based interface, and significant
resources were spent to inprove this. Then at the end of this project Internet
and the World Wde Wb were nmade easily avail abl e by existing and cheap
software providing a graphical interface and hypertext, and we could shut down
ol d BBS-systens and start dissenminating official statistics over Internet nore
easily and with fewer resources than had been put into the preceding projects.
37. The principles of Wrld Wde Wb are conveni ent al so for providing
information internally in the organisation, and we are just now working to
develop an Intranet systemfor Statistics Norway covering both information and
admi ni strative services.

Office support

38. A successful exanple of technol ogical co-ordination was the

i ntroduction of one comon of fice support systemin SN. Since the first PCs
were introduced in the organisation in the |late 1980i es, we have had different
word processing systens. Some departnents and offices have used different

wor ksheet systens, presentation prograns and other PC software. Anobng ot her
problens, this led to difficulties when transferring docunents between peopl e.
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In the beginning of the 1990ies an attenpt was made to standardi se on one word
processi ng system WrdPerfect which had been our major systemso far. At the
sane time Excel was chosen as the one and only worksheet system avail able
through the internal network. However, this decision was never really

recogni sed in the organisation; may be the information had not been clear
enough and it was also a fact that a | arge nunber of people, experts and non-
experts had advi sed to choose Wrd which together with Excel and ot her
prograns were narketed as Mcrosoft office, a package for office support. 1In
1994 and after some investigations it was decided to reverse the origina
decision, and as a result SN in 1995 introduced M crosoft O fice including
both Word, Excel worksheet and Powerpoint presentation program This tinme the
deci sion was clear, and followed up with a conprehensive project with a
gradual introduction, departnent for departnent, including courses for al
staff, support and new infrastructure and routines such as conputers (strong
enough for the new software!), standard set-ups for letters, minutes etc.

39. A simlar co-ordinated process is being planned for the introduction of
new operative systens for servers and PCs (Wndows NT and Wndows 95) |ater
and eventually for the upgrading of office system probably to Ofice 97.

C. Managerial aspects
Dependence on technological experts

40. Technol ogi cal expertise is a precondition for devel opnent and migration
of new and conplicated technology in the institution, but the dependence on
such expertise al so represents a problemto nmanagenent. Managers cannot

t hensel ves have the necessary insight in every technical question, and the use
of internal and external advisers is crucial. SN has a decentralised

organi sation, and this nakes it difficult to obtain unanbi guous advice.
Technol ogi cal experts tend to agree on putting anbitions high, but at the sane
time they al nost notoriously tend to di sagree on specific choices of

har dwar e, software and net hodol ogy. On several occasions reluctance from
managenent and the rest of the organisation has saved us fromwasti ng noney
and manpower, but this nmay of course also prevent inportant decisions to be
taken and sl ow down necessary changes.

41. Di verging opinions in the organi sation require clear decisions by top
managenent, and when the deci sion has been taken, it nust be followed by
i nformati on and necessary resources.

Organisation

42. A decentralised organisation nakes it easier for staff to identify with
the statistical products, and pronptes co-operation in projects which can be
limted to one statistical subject matter area. A decentralised organisation
of IT experts is also an advantage for their participation in such projects.
However, questions of technol ogical infrastructure (not only hardware such as
conput ers and networks) cannot be successfully solved w thout a close co-
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operation between experts throughout the whol e organisation. |In nmany cases
t he organi sation as such will be better off with solutions that for sone

projects may be consi dered suboptinmal. Hence, IT requires strong co-
ordination, and this is of course a larger challenge in a decentralised
organi sation than in a centralised one. Another argunment for strong co-
ordination is the dependence on specialists which constitutes a scarce
resource in Statistics Norway.

43. Until last year, Statistics Norway has had an EDP-nmanager centrally in
the organisation, even if the IT functions are decentralised |ike our other
functions. The EDP-nmanager has al so been head of the co-ordination group
consisting of all the [eaders of EDP-units and the head of the central

Di vision for Conputer Systens and Devel opment. Ideally, this should be a
conveni ent solution, but it has been difficult to make the co-ordi nation group
to function as a collegian. The nenbers have tended to primarily act as
representatives of their own departnments. There might al so have been a probl em
that local EDP-units and the central division have | ooked upon each ot her as
conpeting rather than co-operating units. Therefore, we have recently
reconsidered the role of the Division for Conmputer Systens and Devel opnent.
In addition to having a purely co-ordinating or strategic role, it should
function as a resource pool for staffing |arge and conmon projects such as the
devel opnent of reference databases and our Wrld Wde Wb services. W have
no person with the title EDP nmanager now, and we are enphasi sing devel oprent

of integrity and good personal relations between our EDP | eaders. However, the
| eadership of the co-ordinating group will still be Iinked to the |eadership
of the Division for Conputer Systens and Devel opnent, reporting the Head of
Department of Coordination and Devel opment. But the | eader of the co-
ordinating group is nore of an EDP co-ordi nator than an EDP-manager

44. 1 npl enentati on or change of technol ogy which involves several departnents
or the entire organisation calls for project organisation. This inplies that
the project | eader who normally but not necessarily will come froma central
unit (such as the Departnent of Coordination and Devel opnent in SN) controls
the resources needed for the project even if it is staffed fromdifferent
parts of the organisation. Rotation of staff between units and projects is
also an issue in this context.

Choice of technology

45, As nentioned, it may be risky to choose the nost recent version of
technology if this is not well tried. A statistical institution is different
fromnost other institutions, and in many respects it is nore relevant to go
abroad and conpare ourselves with other NSIs than with other nationa
institutions. Typical and often unique functions of a NSI are processing of
| arge anpbunts of data resulting fromthe |inkage of several adninistrative
regi sters, use of statistical standards and production of statistical tables.
In all these cases we have experienced difficulties linked to change of
t echnol ogy.
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46. On the other hand technol ogy and especially software shoul d be purchased
and not devel oped within the institution if convenient systens are avail abl e.
Open systens that communicate with each other and on which it is easy to get
support in the market night be preferred to nore specialised systens even if
the latter are regarded as better. There is a tendency in npst technol ogica
environnents to devel op solutions thensel ves, which is natural since self-
devel oped software nore easily will fulfil the specifications, and devel opnent
is nmore interesting than shopping. However, in addition to be expensive (when
wor ki ng hours are taken into account), self-devel oped software is vul nerable
since it might be dependent on support fromone or a few persons.

External advice

47. The issue of using external consultants is closely linked to the choice
bet ween buyi ng and devel opi ng. Technicians are often reluctant to ask for
external support for the sane reason as they prefer to devel op solutions

t hensel ves. On the other hand there are nany exanpl es of too extensive use of
external consultants in many institutions which |lack technol ogi cal expertise.
A mxture is often optimal, one should use external experts when they

obvi ously have nore experience than internal staff (or internal staff may be
over booked), but this use requires a certain level of experience within the
institution, to avoid bei ng dependent on the consultants and to inplenment the
systens and ensure followup of results. To managenent, external experts will
often represent a useful "second opinion" in questions where their own staff
di sagr ee.

48. It was nmentioned that I T experts tend to put anbitions too high. This
is often even nore the case for external experts who on different occasions
have severely underestinated the resources required for technol ogi cal changes
in SN. It is inportant to be aware of this when seeking external advice.

49, We have a di scussion on whether the operation of parts of our IT
infrastructure (for exanple mainframe conputer) should be outsourced, and if
so to which extent and when. \Wen the use of our mainframe conputer is
reduced, we will reach a point when outsourcing is feasible froman econoni ca
point of view This is not a purely econom c question, there are for exanple
some security issues, but lack of own expertise is also an issue. Qutsourcing
nm ght nmake the nanagenent of IT in SN sinpler, also because it will probably
pronote the nmigration fromthe nainframe conputer, since it will lead to
pricing of the outsourced facilities. W have no internal pricing in this
area today.

Integration of IT in statistical work

50. Use of PCs and software for office support have made I T to an inportant
part of every enployees work. The najor part of the institution’s work with IT
is carried out by others than the IT specialists focused in this paper. 1In
particul ar young statisticians, economnm sts and other professionals are often
wel | experienced in use of IT. However, there are some enpl oyees who stil
regard EDP in general as sonething for IT specialists. It is inportant that
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sinpl e tasks such as data extraction, transfer and anal ysis (including
construction of statistical tables) are carried out by the people being
responsi ble for the statistical products. Experienced |IT-personnel are in
short supply, and should be able to concentrate on support, systens

devel opnent or adaptation and nore strategic tasks.

Human resources

51. Principles and plans for managenent and use of |IT nmay be good, but we
will attain little if we do not have good hunman resources, even if externa
consultants are used in an optinmal way. The |labour market for |IT specialists
has varied over the years. For the tinme being, we have severe difficulties in
keepi ng people with know edge and experiences in new technology nore than 1-2
years in SN. It is a paradox that if we do things well and successful projects
are exposed to the professional society outside SN, the probability of [oosing
key personnel increases.

52. The question of hunman resources is therefore a major concern to
managenent in this area. In Norway, Governmental organisations in genera
cannot conpete with private businesses or research institutions on salaries.
Hence other factors like interesting and chall enging tasks, good working
environnent, possibilities for training and personal devel opnment nust be
enphasi sed. I T itself has enabled nore flexible working conditions, and we
have recently seen a tendency that conpanies with highly educated personne
such as consul tancy conpani es have started to take advantage of this by for
exanpl e i ncluding work at home in working hours. For |arge nationa
statistical institutions with nany types of enployees this represents a
chal | enge, and necessitates increased flexibility.

1V. Conclusions

53. I nformation technol ogy is the backbone of the activity of a nationa

statistical institute today, but managing it is difficult due to severa

reasons of which rapid changes, the dependence of specialists and

organi sational issues are inportant. In Statistics Norway we have had both

successes and failures in this field, and it is a general experience that

t echnol ogi cal changes require nore tine and resources than foreseen. W are

still facing many problens and challenges in this field, but some concl usions

can neverthel ess be drawn as for the nmanagenent of IT:

- Anbi tions shoul d not be put too high

- Deci si ons on technol ogi cal change nust be nade clear by top nanagenent,
and followed by information and necessary resources for the
i mpl enent ati on.

- Strong co-ordi nation, well-functioning co-ordinating bodi es and proj ect
organi sation across a decentralised organi sation i s necessary.

- New t echnol ogy i npl enented and applied should have been tried out in
other institutions first.

- Sone use of external consultants is convenient, but this requires
correspondi ng internal resources to ensure follow up of results.

- The issue of human resources is crucial, and consolidation of staff and
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experience calls for flexibility.
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Annex 1. O ganisation of Statistics Norway 1997

Director general

Department of Economic Statistics

Administration Systems Development

National Accounts
Environmental Statistics
External Trade, Energy and Industrial Production Statistics
Economic Indicators
Public Finance and Credit Market Statistics
Labour Market Statistics
Department of Social Statistics

Administration Systems Development

Social and Demographic Research

Population and Education Statistics

Health statistics

Sample Surveys

Social Welfare Statistics
Department of Industry Statistics

Administration Systems Development

Business Register

Income and Wage Statistics

Primary Industry Statistics

Transport and Tourism Statistics

Data Registration

Construction and Service Statistics
Department of Research

Administration and Computer Services

Public Economics
Resource and Environmental Economics
Macroeconomics
Microeconometrics
Department of Administrative Affairs

Budget and Accounting
Joint Services
Department of Coordination and Deveopment

Computer Systems and Development
Statistical Methods and Standards
Information and Publishing

Units without department connection:

Computer Services

International Consulting

IT units are marked with cursive.



