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1. The neeting was held from 10-12 April 2000 in Neuchatel,
Switzerland. It was hosted by the Swiss Federal Statistical Ofice. It
was attended by participants from Canada, Czech Republic, Denmark,

Estoni a, Finland, France, Germany, Hungary, lreland, Israel, Latvia, the
Net her |l ands, Norway, Pol and, Sl ovenia, Spain, Sweden, Switzerland, The
former Yugoslav Republic of Macedonia, United Kingdom and United
States. The European Commi ssion was represented by Eurostat.

2. The neeting was opened by M. Carlo MALAGUERRA, Director of the
Swi ss Federal Statistical Ofice, who wel coned the participants and
wi shed them success in their work and an enjoyable stay in Neuchatel.

3. The provisional agenda was adopt ed.

4, M. Dick Meuldijk (the Netherlands) was el ected Chair and M.
Rai ner Hunbel (Switzerland) was el ected Vice-Chair.
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ORGANI ZATI ON OF THE SESSI ON

5. The foll owi ng substantive topics were discussed at the neeting

(i) Policy and organi zational aspects in GS and statistics;

(ii) Spatial database managenent and (geo-)data warehousing;

(iii) Internet and Intranet sol utions;

(iv) Spatial analysis in a statistical context and disclosure contro
procedures;

(v) Gui del i nes on Cartography for Statistical Purposes.

6. The follow ng participants acted as Session Organizers: Ms. Mrgaret
WAGGET (United Kingdom) for topic (i); Ms. Randy FUSARO (U.S. Bureau of
the Census) for topic (ii); M. Danny WALL (Canada) for topic (iii); M.
G |l es DECAND ( EUROSTAT) for topic (iv); and M. Alistair CALDER (United

Ki ngdom) for topic (v).

7. The topics were discussed on the basis of papers and denpnstrations
prepared by Canada, Estonia, Eurostat, Finland, France, Kazakhstan, Norway,
Pol and, Sl oveni a, Sweden, Switzerland, United Kingdom and United States.

8. The invited papers were prepared by the foll owing countries:

- Topic (i): Eurostat, Switzerland, United Kingdom and United States
- Topic (ii): United States;

- Topic (iii): Canada and Finl and;

- Topic (iv): France and United Ki ngdom

- Topic (v): Finland and United Ki ngdom

9. The Work Session di scussed and approved the Cuidelines on Cartography
for Statistical Purposes prepared by the United Kingdom and Finland. It
recommended that the Conference approve them so that they can be made
available on the ECE's Wbsite. It was agreed that the United Kingdom and
Fi nl and should further administer and nmaintain the Guidelines. The Wrk
Sessi on encouraged the countries to use the Guidelines and to informthe
secretariat, United Kingdom and Finland on the feedback. It was also
recommended that the Guidelines be revised in two years’ tine.

FUTURE WORK

10. The Work Session recomended organi sing the next neeting in Septenber
2001. Estonia offered to host that neeting.

11. The Work Session recomended organi sing a half-day training session on
G S inplenentation for interested countries back-to-back with the Wrk
Sessi on.
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12. The foll owi ng substantive topics were proposed for discussion at the
2001 neeting

(i) New opportunities created by cooperation and partnership

(ii) New technol ogical solutions, including those based on on-line data
access;

(iii) Spatial analysis;

(iv) Standards and net adat a.

OTHER BUSI NESS
13. The participants expressed appreciation for the hospitality and

excel | ent organisation that the Swiss Federal Statistical Ofice had
provi ded for the neeting, and expressed their warmthanks to the organi sers.

14. The participants adopted the report of the neeting at its closing
sessi on.

15. The nore detailed sunmary of the discussion that took place at the
neeting on the five substantive agenda itens will be prepared before the end

of April 2000, and distributed (in English only) to neeting participants and
other interested parties, upon request.



SUMVARY OF THE MAI N CONCLUSI ONS REACHED AT THE WORK SESSI ON ON
METHODOLOGI CAL | SSUES | NVOLVI NG THE | NTEGRATI ON OF STATI STI CS AND GEOGRAPHY*!
(10-12 April 2000, Neuchéatel, Switzerl and)

Note by the secretariat

A Survey on G S use in statistical offices

1. This agenda item was consi dered based on the analysis of the results of
the Survey on the inplenentation of G S in Statistics conpleted by countries
in 2000. It was a continuation of a Survey on G S Use in Statistical Ofices
conducted in 1993, 1997 and 1998. The 2000 survey included nore detailed
guestions on GI'S software and applications in different statistical subject-
matter areas.

2. The survey proved the increasing interest of countries in G'S technol ogy.
Applications were reported in many different areas of statistics, such as
popul ati on census, social and denopgraphic statistics (health, justice,
education, |abour), economic statistics (business surveys, trade, transport,
tourism agriculture, etc. ) and environment statistics. GSis used in al
the different phases of statistical production, i.e. in planning, data

col l ection, data processing and data dissem nation activities (including
ensuring confidentiality). The nunber of cross-sectoral and inter-agency
projects is al so increasing.

3. The situation regarding the use of diverse GS software is simlar in al
the responding countries, which facilitates the exchange of experience
Taking into account the scale of use of GS in the area of statistics,
statistical offices could forma reasonably strong interest group to

i nfluence the software producers to inplenent GS software functionalities
required for statistical purposes.

4. The challenges in A S inplenmentation involve dealing with rapid changes
in technol ogy of fering new solutions. The main problens nentioned in GS

i mpl ementation were data creation and nanagenent, personnel issues, system
acqui sition and devel opnent. New concerns are related to the upcomn ng
popul ati on census and Internet G S solutions. In future, the questionnaire
could concentrate nore on the Web-based G'S as this is an increasing area of
G S applications.

5. The Work Session recomended continuing with the survey in future and
conparing the results of different QS surveys conducted over tine

1 See the Report of the April 2000 Work Session on Met hodol ogi cal |ssues
Invol ving the Integration of Statistics and Geography, No. CES/ 2000/ 25,
submitted to the 2000 Pl enary Session of the Conference of European
Statisticians.
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perm tting analysis of changes and identification of trends in GS use in
statistical offices. It was nmentioned, however, that it is difficult to
construct tinme series because of significant changes in the content of the
questionnaire fromsurvey to survey.

B. Policy and organisational aspects in G S and statistics

6. The work session considered this topic fromtwo aspects: the use of GS
as a tool for integrating data to provide better information, and the
managenent of geographic and statistical data so that they can be integrated
in a such a way as to release nore information. The presented papers clearly
i ndicate the benefits of G S as a tool in integrating data

7. Although robust G S tools for data integration exist, there is not yet a
breakt hrough in this use of G S in many countries. There was genera
agreenent that political will is a necessary precondition to inprove the S
role in data integration

8. A nunber of issues were considered, e.g.

- the need for a conmon geographic franmework;

- the inportance of standard approaches and harnonisation

- the ability to rapidly identify and access the right data;

- the need for good quality statistical and other non-graphical data which
can be easily integrated into the common franeworKk;

- the inportance of rapidly dissemnating the appropriate information to
t he deci si on- maker concer ned.

9. There was commpn agreenent that the nain obstacles to data integration
are not technical but nanagerial and organisational. There is often a | ack
of awareness of the opportunities offered by GS applications and a
reluctance to share data. Anpong the problens to be addressed at the policy
|l evel are the pricing and copyright issues of geographic and geo-referenced
statistical data, questions of data ownership, intellectual property rights
and fear of |oss of control over data. It was also highlighted that a | ega
framework is needed to regulate these issues to encourage the sharing and

i ntegration of data.

10.Different solutions were denonstrated for coordinating this work at
government level in different countries (e.g. Wrking G oups, Geographic
Alliance). It was pointed out that if there is political will to integrate
data and inprove G S coordination, there is a nuch better opportunity of
achieving it (e.g. the denonstrated case of hurricane Mtch). However,
there is a need for a continuous political support to keep the nomentum when
these initial factors cease to exist. On the other hand, better
opportunities for data dissem nation that arise fromthe spatially

i ntegrated data can generate interest and custoner demand.
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11. Several hindering factors are associated with data: its availability, the
| ack of awareness of what data are available, different data nodels used,
di fferent standards and formats used, different quality levels, the need for
a clearer spatial referencing framework, absence of a data dictionary and
di fferent term nol ogy.

12. Al t hough the technol ogy does not pose the main problem there are sone
technical issues that still need to be considered. The neeting identified
the need for exchange of experience in witing and using statistica
prograns in connection with AS, and the further assistance in integrating
statistical analysis features into G S software. Anong the mgj or

i mpediments in using G S as an efficient tool for data integration were
menti oned the |lack of a commn spatial referencing system the |ack of
netadata and its insufficient quality, standardi sation issues, etc.

13. The main i ssues concerned the data aspects and the obstacles of data
sharing. It was considered inportant to nake a distinction between short-
termand long-termsolutions. The short-termsolutions are often influenced
by the existing data collection and processing environments in the
statistical offices. The starting point could be to make an inventory of the
avail abl e datasets, to describe them (nmetadata), and to advertise these
datasets (catalogs). It would also be inportant to identify a unified core
set of information. The long-term solutions could include the devel opnent of
common data nodel s and standards, and the gradual adoption of the object-

ori ented nodel s.

14. The neeting agreed that the Wrk Session presented an opportunity to
assist in helping statistical offices in the creation of netadata by
provi di ng exanpl es of experiences gained by those countries with a good
net adat a source

15. Eurostat reported on the Conmission initiatives to establish a European
Geographical Information Infrastructure (EG1). The Conmi ssion has a key
role to play in this context:

- to facilitate the creation of the adm nistration and the nechani sns of
EG | ;

- to stinmulate the broader geographical information (G )-debate and increase
awar eness;

- to act as a catalyst initiating and pronoting direct action in priority

ar eas.

Inits Green Paper entitled “Public sector information: a key resource for
Eur ope”, published in January 1999, the Conmi ssion expresses concern about
the I ow | evel of dissem nation of public sector information by EU countries.
G is no exception to this rule. European diversity in data policy and its
interpretation, in data specification, in pricing and access rules, in
private/ public sector relationships, is holding back the devel opnment of a
single market and the growth of the European econony. |n the near future,
in Europe, the governnents should freely access and exploit G in decision-
maki ng, and in solving the pressing political bottlenecks in society such as
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soci al exclusion, security and health. The public sector should work in ful
partnership with, and encourage, the private sector to provide information
via electronic systens. European citizens should use G for participation in
the public decision-nmaking processes, and use many services. G use should
be far nore entrenched in education progranms. The research conmunity shoul d
build up a know edge infrastructure to be exploited through many know edge
centres.

16. Furthernmore, the Work Session was inforned about the European Unbrella
Organi sation for Geographic Information (EUROE ), whose aimis to pronpte
the definition and adoption of a European policy on geographical information
and the devel opnent of a European geographical information infrastructure.
EUROG al so pronptes the establishnent of national geographica

i nfrastructures.

C. Cuidelines on Cartography for Statistical Purposes

17. The updated version of the nethodol ogical material “Guidelines on
Cartography for Statistical Purposes” was denpnstrated. Sone issues related
to the further developnent of this material were discussed. For exanple,

i nformati on about hardware requirenents for G S software, good and bad
exanpl es of maps, tips on what to avoid when produci ng maps, etc. were some
suggestions nmade for inclusion in the material comrents on using specific
sof t war e

18. It was agreed to include some good and bad exanpl es of nmaps in the
exi sting version of the material and to nmake it available on the UN ECE
Statistical Division's Internet site as soon as possible. The secretariat

will investigate possibilities to translate the material into other UN ECE
official |anguages. National statistical offices were encouraged to include
alink to this material on their honepages. The secretariat will also keep

evi dence on statistics of users of this nethodol ogical material.

D. Spatial database nmanagenent and (geo-)data warehousing
19. Several inportant issues concerning spatial database nmanagenent were
di scussed. These included standards, netadata, spatial data quality and

conmmon t ool s.

20. The inpedinents to spatial database/data warehouse devel opnent were

considered. It was found that the main obstacles are not technical but
organi sational: arriving at an agreenment on standards, definitions, core
data set, etc.. Wen including data frommultiple sources, it has to be

either taken as it is or transformed. Sone participants nentioned, however,
that rapid technol ogi cal devel opnent could have a significant inpact on
spatial data warehousing in the future.
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21. Met adata standards are recurring essential itens for geodata warehousing
Met adat a i ncl udes information on how data are coll ected, defined, processed
and checked for quality. There was general agreenent that netadata rel ated
to the content of statistical information are devel oped and mmi ntai ned by
nati onal statistical offices already. Statistical classifications and
nonencl at ures devel oped internationally create an inportant franework for
those content-oriented statistical netadata. Bearing this in mnd regarding
netadata in relation to spatially referenced statistical information,
speci al geographic characteristics (e.g. related to boundaries) should be
defined and el aborated to conplete the description of statistica
informati on in a geographical context.

22. Spatial data quality issues are inportant in this respect. Different
standards (e.g. the Spatial Data Transfer Standard, | CA Conmi ssion on
Spatial Data Quality) specify the najor netadata el enents of |ineage,
positional accuracy, attribute accuracy, conpleteness, |ogical consistency,
semantic accuracy and tenporal information to conprehensively describe the
quality of a data set. However, the quality elenents are described on a
conceptual |evel w thout specifying concrete neasures for individual quality
paraneters. Therefore, subsequent research has focused on the devel opnent of
such nmeasures. The necessity of infornmation on processing for ful
conprehensi on of how the data were derived was enphasi zed

23. Some activities in research on formalised description of data quality and
some attributes describing the content and other characteristics of data
have been reported. Standards such as the "Content Standard for Digita
Geospatial Metadata" (CSDGM Federal Geographic Data Conmittee, 1997)
provi de a common set of term nol ogy and definitions for the docunentation of
di gital geospatial data. Since about 200 different data el ements are
defined, the interpretation and assessnent of a data set concerning its
suitability for a specific application is quite difficult.

24. The devel opnment and integration of tools that enable fast access to
netadata is therefore inportant. The tools consist of "de-facto" standard
and freely accessible software applications which mainly allow for graphica
assessnent of data suitability. The main characteristic of the tools is
their interoperability, which may be defined as their capability to

communi cate with other software tools and their exploitability from
different platforns and operating systens.

25. The cl eari nghouse concept for spatial nmetadata is very pronising for
docunent ati on and keeping track of spatial data. Developnent of a well-
fitting netainformati on system based on relevant international standards is
an inportant prerequisite for the inplenentation of these projects. 1In this
respect, the Work Session noted with great interest the information on the

i mpl ementation of a geospatial data clearinghouse by the U S. Federa
Geographic Data Committee

26. A cl eari nghouse provides a virtual information space across which
searches may be conducted through a single query. The variety of user
interfaces are acconplished through use of a common descriptive vocabul ary
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(nmetadata), a common search and retrieval protocol, and a registration
system for servers of netadata collections. The clearinghouse includes
data, ordering nmechani sms and map graphics for data browsi ng. Metadata
fulfills three roles, docunenting i) the location, ii) the content and
structure, and iii) the use of information.

27. Special attention was drawn to the inplenentation of standards devel oped
under the | SO Technical Committee 211. It was the first practica
presentation of these standards presented in the framework of the Wrk
Session. The opinion was expressed that it would be npst desirable to
prepare practical guidelines ained at advising national statistical offices
on how to use | SO standards for building clearinghouses of statistica
spati al data.

28.In future, it would be inportant to devel op conmpbn standards and
practices in building spatial data infrastructures. The G obal Spatial Data
Infrastructure (GSDI, 1999) activity is an international effort to raise
awar eness of the supportive policies and technical standards that pronote
conpati bl e geospatial data access. Rather than invent new standards, the
GSDI participants identify the best practices and standards bei ng devel oped
in regional and international settings that are relevant at all scales of
application.

29. Many countries reported new devel opnments in the design and inpl enmentation
of corporate statistical data warehouses based on distributed data
processi ng and networking. An inportant new feature is in many cases a

gl obalisation and integration of information on the governnent horizontal

| evel . The geographi cal database should be an inplicit part of these

cor porate database projects. They shoul d be devel oped in close cooperation
wi th national mappi ng agenci es.

30. Ceospatial and nunerical data stored in a relational database management
system (RDBMS) allows nultiple clients to access data and use the data with
platformdiversification. This integrated system pronptes increased data
security, data consistency and data integrity.

E. Internet and Intranet sol utions

31. The considered applications denonstrated that Internet/Intranet is
clearly the nedium of choice for dissenminating information. The nain
benefits of using Internet/Intranet for the dissem nation of geo-referenced
data nmentioned were: naking spatial data wi dely avail able, increasing

awar eness about the possible uses of spatial data, enhancing the
honogeni sati on of data, capacity for spatial analysis, integration of

dat asets, etc.

32.Internet can be an ideal platformto provide maxi mum use of (corporate)
spatial databases. Internet bridges the conplex nature of S with a user-
friendly interface that provides GS capabilities to users in a clear and
simpl e manner. Most users want to be able to use G S functionality to access
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and display information. Other sophisticated users want to have advanced

spatial analysis capabilities. These G S functions can be provided to al

users via a Web browser using new Internet G S tools which have been

devel oped by software vendors.

33. Everyone senses that there are trenendous opportunities associated with
these applications. Mst of the statistical offices have plans to depl oy,
or have already depl oyed, Internet solutions for the dissem nation of
statistical data. There was considerabl e discussion surroundi ng
possibilities to present geographic displays over Internet/Intranet.

34. The Internet environnent further allows for efficiencies in a distributed
server model. Subject-matter data can be housed in renpte data servers and
can be related to a spatial data server by a conmon geographic key. This
permits the integration of subject-matter data that is crucial for the
spatial analysis needs of a statistical agency.

35.At the sane tine, it is clear that there are sone obstacles to overcone.
Anong t hese

- lack of data to drive applications remains an issue;

- it is clear that building Internet solutions requires nore than just
geographic informati on know edge, there is also a requirenent for widely
based i nformati on technol ogy know edge;

- current software solutions |ack solid statistical classification
routines.

36. Furthernore, pricing and pricing nethods remain problematic for the
advancenent of Internet data applications.

37.The shift fromtraditional cartographic nethods to digital A S techni ques
requires a significant investnent. There are very high initial short-term
costs and ongoi ng | ong-term expenses. Short-term costs include the
conversion of anal ogue information to digital data, the purchasing of
conputers, GS software and other spatial data, and the hiring and training
of staff. Long-termcosts include ongoing operational expenses such as

syst em mai nt enance and upgrades, spatial database updating and staff
training. A dSinfrastructure nust be viewed as a long-terminvestnent in
order to maxinm se its benefits.

38.Overall, there is a general feeling that Internet/Intranet applications
will evolve over the next few years. But, as with any new technology, it is
i nportant to proceed with caution
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F. Spatial analysis in a statistical context and disclosure control procedures

39. Spatial analysis was considered fromdifferent viewpoints: its benefits,
factors that hinder its devel opnent, the inportance of defining user

requi renents, and the rel ati on between spatial anal ysis and discl osure
control. Since spatial analysis, particularly its use in statistics, is a
relatively new area, there are often no ready-nmde solutions and the problens
have to be considered starting froma rather basic |evel

40. Several spatial analysis applications, spatial transformation nethods
and attenpts to standardi se the spatial analysis nethods were denonstrated.

41. Spatial analysis adds a new dinension to data, thus naking data anal ysis
and integration easier, and takes into account the spatial relationship

bet ween data which can sonetimes have an influence on their characteristics.
Statistical organisations spend a ot of noney on collecting data; spatial
anal ysis can add value to the data with this (relatively inexpensive)

anal ysis. Spatial analysis could be particularly suitable for describing
the nodern nobile society where people are no longer tied to a certain

(adm nistrative) area

42. The following factors hindering the use and devel opnent of spati al

anal ysis were nentioned: it is (alleged to be) conplicated, statisticians
are not aware of its possibilities, the tools are not yet sufficiently

devel oped and are not included in the G S software. Also, statistica
offices' requirenents for spatial analysis are not well-defined. As the
statistical offices forma rather linmted market, they often need to devel op
their own solutions for spatial analysis and use the available tools as best
as possible. In this area, international cooperation between statistica
offices is of great val ue.

43. The difficulty in explaining the results of spatial analysis to citizens
and politicians was another inportant issue nmentioned in connection with its
conmplexity. In sone cases, it might prove efficient to run pilot projects in
sel ected administrative areas that could nake up a showcase. Al so, users
need to be aware of the kind of decision-making in which spatial analysis
can be appropriate.

44. An increase of geo-referenced statistical data at the local |evel raises
probl ens of confidentiality. The procedures for ensurong disclosure

avoi dance are nornally based on established census geography. It is not
known how the disclosure procedures should be applied when users nerge

dat asets and tabul ate data for user-defined geographic areas. An exanple

m ght be a case where overlaying data is reported for different geographies
and sinple arithnmetic can be used to provide estimtes of census data for
smal|l areas of a size less than thresholds. Specific tools need to be

devel oped for ensuring the confidentiality of spatially referenced
statistical data.

45. There was general agreenent that the spatial analysis topic requires
further attention and consideration at future work sessions. The need to
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share experience, expertise and ideas in this area was especially

hi ghlighted. An appropriate nmethod could be the proposed Wbsite on spatia
analysis linked to the nethodol ogi cal Wbsite on G S and statistics hosted
by the UNVECE Statistical Division, as described above (para 17-18).

G Future work

46. The Work Session recomended to organi se the next neeting in Septenber
2001 with the foll owi ng agenda

(i) New opportunities created by cooperation and partnership

This agenda itemw ||l focus on the “soft” side of matters, and the expected
contributions can deal wth:
- cooperation with National Mapping Organisations;
- outconme fromwork with val ue added partners;
- experiences on “howto sell an idea” to other parties, and to
denonstrate its benefits;
- intellectual property rights, copyrights, pricing, licensing, etc.;
- sharing costs and profits;
- how to make partnership sustainable in the |ong run, val ue chains;
- partnership in ternms of in-house, interagency, international
- policy issues;
- data integration fromthe organi zati onal point of view

(ii) New technol ogi cal solutions, including those based on on-line data
access

This topic enphasizes the technical side of matters, and is expected to
focus on:
- solutions fuel ed by new devel opnents in technology (wreless, WAP
RDBMS) ;
- changes in organization of work processes due to the introduction of
on-line systems (Internet, Intranet, etc.);
- database managenent, nodelling etc. issues for enabling on-1line
applications;
- data integration;
- application of spatial data presentation techniques.

(iii) Spatial analysis

Thi s session could consider the follow ng topics:
- spatial analysis, exanples of its use in statistics;
- data mning using spatial analysis;
- human perception and conmuni cati on i ssues;
- error propagation and handling;
- understandi ng data being anal yzed;
- nmodelling statistical phenonena in geographical space

(iv) Standards and net adat a.
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This topic focuses on standardi zation as an enabl er of cooperation and data
depl oynent :

- the work of |SO TC/ 211;

- open-3 S solutions and their benefits

- nmetadata: does it cone before or after data?

- open interfaces as a key elenent to enable cooperation

- standards enabling data integration

- spatial data quality standards and neasuring quality.

47. The Work Session al so discussed the possibility to organise an invited
|l ecture froma key figure in the geo-statistical industry (1-2 hours). The
aimof this lecture would be to report on inportant devel opments in diverse
fields in this area, to explore the potential inpact of the geo-statistica
i ndustry on the future devel opnent of statistical production in nationa
statistical offices and to initiate discussions with the geo-statistica
comunity for the benefit of both sides.

48. The participants agreed that it would be desirable to organi se a one-day
or a hal f-day workshop back-to-back with the Work Session on practica

met hodol ogi cal issues (problems and opportunities) concerning the
integration of statistics and geography. Training in concrete problens of
data capture, database nmanagenent systens, spatial analysis, mapping,

di ssem nati on and customer relations were nmentioned as potential fields of

i nterest.



