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Abstract
This paper is intended to set the scene for a gl&tatistics Sweden ESS initiative to
build a high resolution harmonized foundation faoStatistics in Europe.
The methods adopted for the GEOSTASFoject is pragmatic in Rorty’s sense. This
means that hypotheses presented are practical gaispim be judged by their utility.
The Paper presents seven hypotheses or propoatlhéhproject will try to discuss.
1) The “Spaceship Earth” hypothesis argues thateheh should no longer be
regarded as self-regulative and deterministiceftethds on deliberate human control
to attain sustainability. 2) The “paradigm” hypdilse argues that the paradigm
concept is a valuable tool to describe, analyzedwseliss this predicament in holistic
terms. This is necessary for discussing the emgrgoological “world view” and
serve as a foundation for global agenda to handtesct and future threats and
opportunities. 3) The “Cybernetic approach” hypsthergues that sustainable world
cannot be built only developed through a contrgllstep by step piecemeal
“engineering” process based on rationality and i§jedl information. 4) The “GIIS”
(Global Integrated Information System) hypothesiguas that a infrastructure of
spatial data suitable for cybernetic type conthadigd be developed for this purpose.
This could in Europe be developed from the datandseproposed in the annexes to
the INSPIRE directive. 5) The “STDI” (Spatial & Tewral Data Infrastructure)
hypothesis argues that a true spatial (and temypdaah infrastructure must Provide
web services to present integrated spatial anddeshmodels of man environmental
systems in professional and academic context. & é&ttended “ESS” hypothesis
argues further that the need for a GIIS will requine NSI's to provide a neutral
foundation of microdata that may be aggregated ragglg for “accountant” and
“engineering” needs. 7) The “ESSgrids” hypothesi®ppses for “engineering”
purposes a harmonized hierarchical grid based fatiord for any kind of statistics
required for an operational GIIS.

Keywords: [Geostatistics, Small area statistics, Inspire]

1. Introduction

The INSPIRE directive is the European response to the ackrumyele need for a
shared global infrastructure of spatial data (axdeed in the INSPIRE annexes).
The directive implies the building of a spatialalatfrastructure (SDI as developed by
the JRC led INSPIRE project). This infrastructis@éeded to support the
harmonized production, distribution and use of flyistem of spatial information to
serve the design, implementation and evaluatiggobies, programs plans and

1 For details on the GEOSTAT proposal please se&&EP008)The Geostat Project Proposal (Version
20081103)

2 See (European Parliament and Council 2@ictive 2007/.../EC of the European Parliament afithe
Council of establishing an Infrastructure for Spatiformation in the European Community (INSPIRE)irid
text approved by the Conciliation Committee)



projects for sustainable development. The Europ@aam for Geostatistics (EFGS)
is concerned about the INSPIRE projects curreetjmetation of the term “spatial
information”. It has tried to bring attention tcethole of statistics in the INSPIRE
project by stating that there can be no real infuasure of spatial data or spatial data
infrastructure without a true integration of geqairaand statistics Further the
EFGS has realized that the NSI's of Europe is prilgnaoncerned with the
production and dissemination of statistics aggedy&d administrative areas for ex
post public management (“accountant”) purposes.H®® and the NSIS have on the
other hand no neutral system of small statisticedsto satisfy ex ante (operational
“engineering”) needs. This requires a unified systé small area statistics that may
be cross analysed with any kind of socioeconomitZ@arenvironmental data required
for the ecosystem approach to sustainable developifiee EFGS proposes for this
purpose the establishment of an “ESSgrid “systegeobtatistics, a grid based
hierarchy of discrete grids dedicated to this end.
This document should thus be regarded as a baakgfou the overriding purpose of
the EFGS, and a Statistics Sweden’s ESS Commitigtive concerning four issues:
1. The establishment of an European Forum For Gesttat(EFGS)
To establish a network to serve as a ProfessioafdrBnce Group (PRG) and
link between Eurostat and the NSI's. This PRG hdlconcerned with
guestions related to the integration of geograpN$PIRE) and statistics
(GEOSTAT) as the first step towards a Global Iraégpnt Information
System(see the GIIS and the STDI hypotheses)
2. The initiation of the GEOSTAT “ESSgrid” project
To provide a high resolution harmonised foundafmrstatistics liberated
from administrative areas that may be integratetl amy kind of statistics
into a trans-professional GIIS to serve as a fotiaddor projects according
to the rrlequirements of a true “ecosystem approd@h’all scales from global
to local.
3. The initiation of a joint EFGS and EUROSTAT ledrastructure project
To contribute to an expanded SDI (see the STDI thgsis) and build an
European Geoportal for the dissemination of disted geostatistics, later to
be integrated with the INSPIRE hierarchy of porfaissently under
construction.
4. The launching of a case study (URBIS)
To demonstrate and test the utility of a STDI basd& to serve as a shared
foundation for policies programs plans and projéatsSustainable Urban
development.

2. Seven hypotheses or proposals

2.1. “Spaceship Earth”

1) A human being is a living system that excelthminteractive processing of matter,
energy and information. Every moment awake we vecenormous amounts of
information through our senses that is used totoocts maintain and reconstruct a
model (reference) of the outside world in our miadd bodies. This integrated
system of knowledge is used as a foundation foryestep we take and every word

% See (Backer 2007he “European Forum for GeoStatistics”; and the netep towards an infrastructure of
spatial data for sustainable development in Europe.
4 The project aims to present the results of theéd2Ii European Census on km grids.



we utter. The effect of our actions are keenly olesg and fed back to our minds in a
never-ending cycle of “observing”, “acting”, “obserg”, “acting”... This endless
series of iterations that come as natural to us@athing in and breathing out and has
two effects. It changes the world around us artiginges us.

2) Many of our best minds have spent considerableuats of time in order to
understand and communicate what we mean by the“teadernism”. For many this
idea is closely connected with the discovery ofgberer that stems from the
conscious combination of two ideas; the idea ofding shared information systems
(science) and the idea of developing ever more t&xnpell orchestrated collective
actions implemented with purpose and rationalitagpce).

3 The first truly modernistic period that we getrigraealled “the industrial age” has
been a tremendous success for those national #tatasnderstood its potential in
time. As an example we may consider how the matwfiag output in Sweden
increased fivefold between 1830 and 1871, it regest a tenfold increase in only 30
years up to 1900. From there followed a twentyfladrincrease between 1900 and
1950 when forty percent of the industrial outpusweaported. Once the Swedish
economy had achieved a take-off it was sustaingedr e whole century 1870-1970,
the national per capita income rose over this joegod 2, 1 per cent per yearlOn a
global scale we are seeing a series of very sepmidems that reminds us about
what should be obvious to all; exponential curies these cannot last.

4) The late architect and engineer, BuckminsteleFuhas argued that we are
suddenly awakening to the insight that we are pagse and crew onboard
“Spaceship earth” a closed systamith limited resources. just as a bird that, at the
same moment that it has spent its eggs resourdes developed enough to fend for
itself, breaks open the shell now must forage ®wovin legs to discover the next
phase of its evolutionary proces®/e find ourselves now, just about to step ouirfro
the pieces of our just one-second-ago broken edj§sBeir innocent, trial and error
sustaining nutrient is exhausted. We are faced aitlentirely new relationship to the
universe. We are going to have to spread our waigstellect and fly or perish: that
is we must dare immediately to fly by the genegdliarinciples governing the
universe and not by the ground rules of yesterdasyjserstitious and erroneously
conditioned reflexés And as we try competent thinking we immediategjirbto
reemploy our innate drive for comprehensive undemding” *°

5) Now this is a remarkable and far reaching oletem that goes far beyond the
simple ideas of growth that we have inherited ftbmindustrial age. We are forced
to admit that the world is no longer self-requlgtor deterministicneither in terms of
the whole nor in terms of its major parts. This meethat we, whether we agree or
not, are forced to take responsibility for the fetof the earth as a habitat for

5 See Hall, Peter. 1998ities in Civilisation; Culture, Innovation, and ban Order London: Weidenfeld &
Nicholson

®“A feedback system, which is sometimes calledlasted” system, is influenced by its own behavidur.
feedback system has a closed loop structure tivg tire results from past actions back to contraire action..”
(Forrester 1968) Principles of Systems; Text andkivook (1-5)

" For an early awareness of this threat see (Meadbaws. 1972)The limits to growth: A report for the club of
Rome’s project on the predicament of mankind

8 This reminds us of the story from the bible thesatibes Adam and Eve’s expulsion from paradisee (Be
Bible Genesis 3:24.

® This reminds us of our enlightenment heritage,“s@éklarung ist der Ausweg des Menschen aus seiner
selbstverschuldeten Unmiindigkeit. Sapere aude! WalieDich Deines eigenen Verstandes zu bedierst@iso
der Wahlspruch der Aufklarung.” ( Kant 178%Yyas heif3t Aufklarung?

10 See (Buckminster Fuller 197@perating Manual for Spaceship Earth



mankind. We are forced to take action for our ovaifare and survival, on a global
scale. This is not only a metaphysical-, but esakyng very pragmatic challenge.

2.2. “Paradigm”

1) Before 1960 the word paradigm was generally tisedvord was specific to
grammar: The 190Merriam-Webstedictionary defines its technical use only in the
context of grammar or, in rhetoric, as a term foilastrative parable or fable. In
linguistics, Ferdinand de Saussure usadhdigmto refer to a class of elements with
similarities. However, after the debate around Tasikuhn'’s influential book on the
topic'’, the word has referred to thought pattern in agrsific discipline or other
epistemological context. The Merriam-Webster Ondigtionary defines this usage
as“a philosophical and theoretical framework of aautific school or discipline
within which theories, laws, and generalizationsl éine experiments performed in
support of them are formulated; broadly: a philobmal or theoretical framework of
any kind”. The strength of this concept is that it doesraobgnize the traditional gap
between “science and practice” or “sciences andtices”.
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Figure 1: Greimas actanten model modified by thte@u

2) The paradigm idea must may also be thought ahaategrated “grand narrative”
or overriding project (in Lyotard: s seri8enever fully described in one single source.
We all compile our comprehensive understandindnefdurrent Global situation from
a series of disparate world wide sources. For ctlle purposes they should not be
limited to the descriptive or explanatory natui@esces, but embrace any useful
information from general sources to the arts anddmities as well.

3) To analyse and bring structure to all relevafdgrmation we need an efficient and
merited method. One such method could befittanten modgbroposed by the
Russian semeiotic Propp and the French philosaphgimas in the 1970'i¢3 For
text analysis. This method may very well be usecbimbination with e.g. the
structuralist methods devised by the anthropoldgist-Straus¥’.. Greimas proposed

1 See (Kuhn 1970)he Structure of Scientific Revolutions

12 See (Lyotard 1979)he Post-modern Condition: A Report on Knowledge
13 See (Greimas 198Actants, Actors, and Figures

14 See (Levi-Strauss 196S}ructural Anthropology



the diagram above to analyse the different actnee@assive roles played by passive
and active players as related to their actiongépts, contributions to development).
4) This scheme describes the structure of all kafdsarrative” fragments to be
organized around three intersecting axes. Appbeahteffort to describe a paradigm
for sustainable development, actions (projects) beagieveloped in the dialectical
relationship between 1) the axis of communicatidrere the hierarchy of public
authorities (Guardiany is the “sender” providing “sustainable developiti@nds)

to the recipient (Mankind). The difference betwé@nardian” and “Trades” roles are
essential; the role of the “Market” (the axis ofy®m) is to provide the dynamics for
the production of variety, and that of the “Guandiato provide the control. The
focus however for global development projects heeviertical (the subject- object
axis of transformatio (desire)) where the “Subject” is using the sasiof “Traders”
to serve the “Guardian” sustainability project.

5) Figure 1 presents an extended version of tlggnadi model. The “clouds” behind
the actors responds to the authors idea that eatign is founded on an information
system of reference that is more or less “takemgfanted” and only partly shared by
the other actors participating in the narrativg@rdfer to refer to this system of
knowledge as the different actor’s interpretatibthe shared “culture” or “grand
narrative”. This implies that a paradigm shouldsben (and modelled) as a complex
whole that includes both knowledge and action

2.3. “Cybernetic”

1) One of the key challenges involved in the curparadigm shift is probably to get
beyond the traditional production of “open systems'tools for human use, and find
new ways to control and develop the global MES ‘adased system”.

2) Raymond Kurtzwelf notes in the foreword of his “The age of inteltige
machines”, the importance of regarding tools asresibns of our capabilities.
Breakthroughs in the development of our tools Hareeight about important
paradigm shifts. The first industrial revolutionsMaiggered by the invention, and
development of, machines that multiplied our phgisabilities and current second
industrial revolution promises to provide us wiglvérage for our mental capabilities
3) This development promises the possibility toedep intelligent man
environmental “machines” that, as human beingstrobtheir interactions with the
world outside with the help of a multidimension@lS) qualified model containing
all necessary “critical” information about its cent. In its interaction with the world
of which it is part, it may seek its objectivesahgh an iterative process analogous to
the human “observe / read”, “act /write”. As foetbrucial system of information
used for reference, we have no way to know (or)aahether our model gives a
“true” or complete representation of really what is oetéh\We only require that it
consists of the most critical information and tivdtvorks” as an effective foundation
for our actions. In this sense we live to the praticprinciple thatthe proof of the
apple is in the eating®’

15| have used the concepts “Guardians” and “Tradacsbrding to Jane Jackobs (Jacobs 1894jems of
Survival; A Dialogue on the moral foundations off@nerce and Politics

18 FSee (Kurtzweil 1990Fhe Age of Intelligent Machines

17 See We cannot regard truth as a goal of inquiry. Thegmse of inquiry is to achieve agreement among
human beings about what to do, to bring about casisgon the ends to be achieved and means to beaised
achieve those ends. Inquiry that does not achiewedination of behaviour is not inquiry but simplerdplay. To
argue for a certain theory about the microstructofematerial bodies, or about the proper balance@otfvers
between branches of government, is to argue aboat wé should do: how we should use the tools at our
disposal in order to make technological, or polfiprogress. So for pragmatists there is no shagak between



4) Cybernetic¥ is the science of control of closed systems uidists the flow of
information within self-regulating systems, and tiney in which that information is
used as means of control. Control in this sensetiselated to coercion, or forceful
manipulation. It is a notion of internal arrangemiarthe interest of desired
performance. The central challenge to any profedetvelop “closed systems”
according to cybernetic principles must necessaribyide a strategy to bridge the
traditional gap between theory and practice inb@wa interdependent relationship.
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Figure 2: Cybernetic process where information systésystems of reference) are used to control cexnphn-
environmental systems.

5) Please consider the linear ABCD (Analysis (ete &mowledge)), B (Design), C
(Produce), D (Manage (ex post knowledge)) proaesigiure 1 and the circular
process 1 B1 C1 D1 A2 B2 C2 D2 A3 B3.etc.. The kkethe cybernetic idea is that
(A&D) processes contribute to the development aof(girtual world) reference
system (e. g. GIISS) , and the (B&C) processesritute to the development of our
(real world) structures and processes. The relstiipnbetween design and practice
(B1&C1, B2&C2, etc.) is seldom a problem in thisxtext. However, the relationship
between (D1&A2, D2&AS, etc.) creates a series ffialilt problems for the
generation- and use- of practical information gyste

6) The problem of scope of the systems to be chathanodified and modelled with
critical information may be contemplated from twgpiortant perspectives. The first
is related to the idea that the global MES maydgarded as a hierarchy of systems,
subsystems and suprasystems that stretch overaédssrom local to global. This
perspective is essential for a discussion of théegeroblem that is very important for
providing useful information for action on diffetdievels of public authority. The
other is related to the contents of the informationsidered. This is a very serious
matter due to reductionistic thinking patterns agéinherited from the industrial

natural science and social science, nor betweerasscience and politics, nor between politics, pédphy and
literature. All areas of culture are parts of thense endeavour to make life betterl7. There is ep dplit
between theory and practice, because on a pragmagist all so-called “theory” which is not wordplay &ways
already practicé From the introduction to (Rorty 1999) PhilosopmdaSocial Hope

18 The word Cybernetics stems from the Grdglbérrétes, steersman, governor, pilot, or rudder — the seone
as government). (See Wikipedia). The seminal wordgplied systems thought appeared in 1948 inctime 6f
Norbert Wieners “Cybernetics”(Wiener 1948Yybernetics



area. This trap may be illustrated with the widedgd DPSIR (Driving forces,
Pressure, States, Impact and Response) metho@HASBHR is a variant of the (D&A)
process which is widely used in discussions reladeshvironmental monitoring and
reporting. This scheme is generally depicted ascoalar process to describe mans
impact on the natural environment. It does notudela similar DPSIR circle
contemplating the natural environments impact anedp.. So used this scheme
cannot be said to represent a true ecological apprbecause it considers only one
half of the MES, and t thereby accepts the “kipafts” division between society and
the environment. The main consequence of the “dlggstem hypothesis” is that we
are forced to see the “natural environment” ane ‘dhificial environment” as
inseparable and interdependent whole.
7) The principal characteristic of controlling infieation with the cybernetic approach
is called feedback. Basically all cybernetics apph®s are based on the efficient
interaction between two aspects analogous to thB A&cesses in the general
description above. There is a considerable diflezdretween information needs for
“accountant” and “engineering” use. Engineeringetypformation describes “real
world” systems from an information perspective floauses on what is required to
build maintain and develop man environmental systehecounting systems on the
other hand produces “virtual” models the world vehstructures and processes are
considered in economic terms as “assets”, “costd™habilities” aggregated to
relatively stable administrative areas. The diff@emay be illustrated with the
information needs to develop an urban system frorc@nomic perspective, as
compared to handling the same problem from a préagmatechnical perspective.
8) There is no doubt about the legitimation fortbot these “complementary”
systems of information for other sides of the cyletic “feedback” cycle:.
1. Production of Virtual models of our MEY(Integration of A & D processes)
a. Analysis & Management (ex ante & ex post informatior
engineering purposes)
b. Analysis & Management (ex ante & ex knowledge fmauntant
purposes)
2. Production of the Real world ME@tegration of B & C processes)
a. Design & Production (practical actions from an eegring
perspective)
b. Design & Production (practical actions from an ‘@aactant”
perspective)
9) Traditional statistical systems are of the “agtant” type. We are well served in
this respect. For practical “engineering” purposeshe other hand, we obviously
lack the suitable data and data infrastructuresdet the challenge of taking control
over critical systems on a global or even Eurofewel.
10) A pragmatic approach does not recognize a fmedétal difference between the
methods to be used for theory (science) and peafdiction). Both processes may be
written in the form ABCD.
1. A normal “practical science” project using a stamddadeductive method would
be based on previous (empirical) feedback (DGQyolild produce a
hypothesis that he/she hopes will better servesussgds than previous
theories (Al). To test this hypothesis, an expeninedesigned (B1) and
implemented (as a thought experiment or in red{t) Evaluation results
(critique) (D1) are provided as fed back to (A2)l @ubsequent iterations.

19 Man Environmental Systems (MES). This term stresise interdependence of , or dialectical relatiims
between the environment and society.



2. A normal “scientific practice” using a standard uctive method will found its
process on an analysis of previous (real worldjilbeek information (DO). It
would produce a concept that he/she hopes wilebs#rve users needs than
previous practices (Al). To test this concept,latgm is designed(B1) and
implemented (as a thought experiment or in rea{iBd) The evaluation
results (critique) (D1) are provided as fed back4®) and subsequent
iterations.

11) The virtual world knowledge (D&A: scientific gctice management feedback =
practical science knowledge) and the real worladipotion ((B&C: practical science
experiment = scientific practice production) aré two sides of the same cdih.

Their integration will require a more scientificagtice and a more practical sciefite.
And a close cooperation between scientists ancggsainals.

2.4 “GIlIS”

1) If we accept the cybernetic approach to the ldgweent of complex MES then we
are confronted with the need to re-design, re-banld maintain a qualified system of
reference based on the data themes listed in tBRIIRE annexé& The following
ISsues must be addressed.

1. The data themes in the annexes are not structaeda@not reflect any
organisational concept that reflects the infornralaequirements for an
ecological approdc

2. The data themes are not selected or structureddicgdo the expressed need
to provide_public authoritiewith information to approach development
problems.

2) The “Spaceship Earth” hypothesis points to &eahange in our relationship
with world that we have brought upon ourselves biyawn free will. If it is true, also
in general terms, thatfyou cannot describe it, you cannot managéithen we

who are engaged in the provision of qualified infation for a sustainable
development of the world, have to rethink our rot#gategies and priorities

3) The earth is complex far beyond our ability &sckibe it in all its detail. If we are
to believe the pragmatist argument that truth cabedhe goal of scientific inquiry,
then the best thing to do is to present schemeéséve proved useful in practice and
suggest these as a hypothesis to be tested bythigyrfor practical use in a “closed
system” with cybernetic contréf. On this foundation it seems safe to suggest(f)at
the Earth may be described as an integrated mairoamental system (of systems).
And (2) that this hierarchy of systems may be dbedrin terms of a dialectic
between human systems (societies) and the envimini®er practical reasons the
Environment may be further broken down into theuretenvironment (NE) and the
built environment (BE) and human systems into sadiaral systems (SS) and
economic systems ES) respectively. To manage mamemental systems we need
identical integrated spatial and temporal modeldascribe both the environmental
(NE + BE) and human societies (SS+ES). This isstadmpared with the use of the
same type of (ABCD) models for iterative developtesproposed above.

20 Augustin would say about this that “Nulla est hohtiausa philosophandi, nisi ut beatus sit” (Bo8kChapter
1 of City of God.) There is no reason for man foindcscience than with a view to happiness (utility)

21 As an illustration of what is meant here please(8zown 2008Plan B 3.0; mobilizing to save civilizatiofhis
book does is not limited to a one sided analystsalao provides proposals for solutions (the plan B)

22 strangely enough this strangely disregarded drooliection of “data themes” has no proper stroetand is
generally referred to as “the annexes”.

23 See (Hammer and Champy 198&engineering the Corporation: A Manifesto for BasmRevolution

24 This is another aspect of the idea of “criticdbimation”.



4) Let us consider the use of this model on a mactcience or a scientific practice
project . According to a pragmatic ecological aggioits immediate utility will have
to be judged against its effect on the systemsvelsode™>. An interactive engineering
or reporting approach to a Sociocultural probleke(the overpopulation) would
focus on the (SS) project, but under consideratiats effect on the whole
(SS+ES+BE+NE). An interactive engineering or rejpgrapproach to an Economic
problem (like the current crisis of the capitatistiystem or resource constraints)
would focus on the (ES) project, but under consitien of its effect on the whole
(SS+ES+BE+NE). Similarly an interactive engineermgeporting approach to a
problem related to the Built environment (like uststinable urban environments)
focus on the (BE) project, but under consideratibits effect on the whole
(SS+ES+BE+NE). Or an interactive engineering oorepg approach to a problem
related to the Natural environment (like global marg) would focus on the (NE)
project, but under consideration of its effect ba whole (SS+ES+BE+NE). Given an
integrated system of spatial information ( GlIS}lud type envisioned here, one
integrated system of reference may suffice for jngghe impact of a project upon
the whole and at the same time serve as a sesgdoralized sector oriented policies
programs plans and projects.

2.5. “STDI”

1) If we assume that the inspire directive anaitsexes should serve as the
foundation for a proper STDI, then we have to sah\&eries of inadequacies with
regards to the SDI required:
1. The STDI must respond to public authority inforroatheeds
2. The STDI must respond to the need for standard séeenabject models for
critical information.
3. The STDI must respond to a genuine integrationeaiggaphy and statistics
4. The STDI must respond to the problem of scale
5. The STDI must provide access to general referefhegal acts, standards,
scientific reports, public authority policy docungetc.)
2) The informational revolution has brought us d@hdity to build feedback systems
on a grand scale. Integrated information systemsher key to any development
scheme according to cybernetic principles. Thislerdraft for a STDI (extended
SDI) structure is intended for both “engineeringtidaccountant” purposes.
1. NarrativegBackground information (grand narratives) thatotiées a
problem in its context.).
a. Description of the reference system upon whichptiogect is founded
b. Description of the project or projects designedewelop targeted
systems
2. Object (concept) based semantic mod@lsjects may be described as systems
of systems that form hierarchical structural amtfional entities).
a. Spatial “object” models (“Kits of parts” structunaodels)
b. Spatial and temporal “object” models (“Interactimgole” dynamic
models)

25 This requires for instance, in the case of an udsvelopment project, that changes should be dedignd
judged against its effect upon the rest of the mrbanmade environment, the natural environmenieste socio
cultural networks and clusters, as well as econaysgtem (the holistic reference).



3. Spatial and Temporal Modél
a. Models 1: Statistics. (Statistics and systemsatfstics)
I. Non spatial object at a given point in time (static
ii. Non spatial objects over a time period (dynamic)
b. Models 2: Cartographiés(Maps and systems of maps)
Objects described with focus on spatial represemsi{Points, pixels
(2d),voxels (3d))
I. Spatial object at a given point in time (static)
ii. Spatial objects over a time period (dynamic)
4. Reference informatia{Documents and collections of related documents)
a. Reference information 2 (What to do): Informatioon the
humanities (efforts to discuss values etc. in i@tato actions)
b. Reference information 1 (How to do): Informatioorfr science
(efforts to describe and explain systems)
3) The structure suggested and built by the INSRIRfect does not take into
account the essential question of scales or saatges. This is however essential from
both “accountant” and “engineering” perspectivag tb the fact that the information
needed for the management of global scale proguiat be provided by a simple
scaling up of the same information that is needed tocal scale. For an illustration
of this please consider this hierarchy of scalgsired for spatial development below.
1. Global system (planet earth as an integrated whole)
2. Scale interval “Hemisphere” (modelled_in 10 000 windows)
The Scale of global subsystems, continents, larggnational regions (e.g.
USA, EU, Russia etc.) Object sizes (1 km (min) 8Kt (max)
3. Scale interval “National state” (modelled_in 1 06 windows)
Large national states (Poland, Germany, Francen®pa). EU macro regions
(e. g. Baltic region) Object sizes (100m (min) krhd(max)
4. Scale interval “National region “(modelled in 1 K& windows)
Small national states (Belgium, Luxembourg), nalaegions, very large
urban regions. Object sizes (10m (min) — 1km (max)
5. Scale interval “Urban district” (modelled in 10 kmindows)
Medium sized towns, municipalities / communes, Wrdsstricts Object sizes
(Im (min) — 100 m (max)
6. Scale interval “Local” (modelled in 1 km windows)
Urban blocks and urban neighbourhood. Object gr@€m (min) — 10 m
(max)
7. Scale interval “Urban block” (modelled in 100 m wows)
Urban blocks and house clusters Object sizes ({n@m) — 1 m (max)
8. Scale interval “House” (Modelled in 10m windows
House here is interpreted as the scale of a bgilsiattion with and entrance
and stairwell Object sizes (Imm (min) — 10cm (max)

2.6. “Extended ESS”

1) Our new role as guardians of the sustainamiitylES will require improved
“accountant” and “engineering” capabilities on aligl scale. The statistical systems

28 perhaps the key obstacle to the building of aititegrated spatial and tempral data infrastrucamesin addition
to the problems in statistics related to differenisetween “accountant” and the “engineering” passpes, are
problems related to the integration of geographd/statistics that has become evident in the INSRIREesS.

%" In the meaning “the production of maps, includiogstruction of projections, design, compilatiorafiing, and
reproduction.”



of the world will have to play an important rolefirture efforts to contribute to the
building of an efficient GIIS systems from the INBE annexes.

2) The majority of our NSI's produce official stgtics mainly from a traditional
“accountant” (generally “ex post”) perspective aggated by default to administrative
areas. It has been argued that the traditionablat@ant” type statistics may serve as
a foundation also for “engineering” type purposEss is probably a mistake.

3) The pragmatic problems that we need to solveiregnformation and methods to
handle these problems from an ecosystem “engirgegperspective. These require
high resolution data (ideally point data) that winecessary may be aggregated for
analysis to a neutral system of regular tessetiat{e.g. grids).

4) The Tandem projectshave shown that statistics aggregated to “fixed”
administrative areas for “accountant” purposes nth&m unsuited for further spatial
analysis. By aggregating statistics to a systeadafinistrative areas (irregular
tessellations), we have de facto performed an ‘at@mt” type analysis where
valuable spatial patterns are lost and cannotdreated even with sophisticated dis-
aggregation methods.

5) It seem that a “state of the art” statisticadteyn should refrain from using
“accountant” type statistics for “engineering” pages and vice versa;

1. To satisfy both “accountant” and “engineering” ne@g need a statistical
system built on a neutral foundation of micro datt is ‘liberated from
administrative areds

2. To satisfy “accountant” type user needs we havery sophisticated system
of statistics available that is aggregated to se\ugpes of standard
administrative areas (irregular tessellations).

3. To satisfy “engineering” type user needs we ne@arallel system of spatial
statistics that is aggregated for spatial anakygses hierarchy of regular
tessellations..

2.7. “ESSgrid”

1) According to the “extended” ESS we have argue@vour of building and
maintaining two separate types of statistical ag@piens. For engineering purposes,
we need a single system of regular tessellaticatsniay serve as a foundation for all
the different types of statistics required for gsa and cross-analysis in a GIIS
environment.

2) For this purpose, the EFGS has through its GEEOSitiative proposed the
construction of “ESSgrid” a full coverage, hieraozh grid based standard system for
aggregating any kind of statistics so that thesg Ineacompared and cross-analysed
for use on any level of public authority from glbb@local. The system follows the
principles laid down in the Eurogrids recommendatfo.

3) The GEOSTAT project has started with a prelimyralot study that tries to plot
the European gross population on km grids. The GEEOSoroject approaches the
problem from a combined “top — down” (disaggregatiand a “bottom — up”

2 The TANDEM projects, that serve as a foundatiartie GEOSTAT initiative, have tried to show that
“accountant” type administrative areas (irreguéssellations) are (if at all-)not very suitable fengineering”
type analysis. See here the two Tandem projectaddia 1 (Backer, Tammilehto-Luode, and Guiblin 2001)
Tandem_GIS: A (Feasibility) study towards a commaoggaphical base for statistics across the Europédaion
(The first iteration)and (Tammilehto-Luode, Backer, and Guiblin 2008hdem II: Towards a Common
geographical Base for Statistics across Europe: fiitnd Report: Appenices

29 See (JRC 2005 uropean Reference Grids workshop: Proceedings awb@mendationand there (Backer
2005)In search of an Infrastructure for Spatial Analysis



(aggregation) approach to be integrated in a hylomtégrated) version where the
aggregated data serve to calibrate the disaggoegatocesses.

4) To demonstrate this with real data, accordintpéopragmatic principle that “the
proof of the apple is in the eating”, the GEOSTA®Djpct endeavours to present the
results of the 20010-11 European census on km gridsilemonstrate its utility on
one or more relevant case studies (See figure 3) .

5) The ESSgrid system will be based on the Euragyrstiem for statistical grids. This
recommendation is however limited to use in Eurdpe to the standard projection
selected’.for our hemisphere. This recommendation will hoardvave to be
substituted by or complemented with a global soluis the United States national
Grid systen’.

3. Conclusions

1) If the global system is no longer self-regulad@d deterministic the global
community of public authorities must take chargee Tirst overriding task is to
improve the sustainability of the global man enmir@ntal system. This is a very
complex, but pragmatic task that will require mekhthat relies on a close
cooperation between a more practical science andra scientific practice..

2) Sustainability cannot be built it must be depeld. This document proposes an
iterative cybernetic feedback approach that accatasilknowledge and improves the
performance of MES over time. (See the “cyberndiiiothesis)

3) The key to this scheme is the accumulationwéhble GIIS harmonized system of
critical information that serves both “accountaatid “engineering” purposes. This
system must according to the ecosystem approadesigned to model MES from a
holistic perspective.

4) The INSPIRE directive provides the first steghrs direction. This document
proposes to bring this process one step furtheapfgcusing on the need to develop
the data themes listed in the annexes into a gym¢dbr a useful information system
of reference that may serve practical developmiotie (see the GIIS hypothesis)
and b) develop the spatial data infrastructure {pDdposed by the INSPIRE project
further to solve critical problems related to scahel scope (see the STDI hypothesis).
5) One major obstacles to this strategy is thatdlseountant” type official statistic
provided by the ESS and the NSI's to describecalitsystems are poorly adaptable to
use in the “engineering” type task ahead. Forpghipose we need a parallel system
of spatial statistics that is liberated from admsirative areas. (See the “extended
ESS” hypothesis )

6) The EFGS and the Geostat project proposes arbir of discrete grids built
according to the EUROGRID recommendation. As & §tsp it will try to present the
results of the 2010-11 European censuses on kma. @Rdr the current state of the
project see figure 3. and GEOSTAT project proptal
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Population by 1 square km grids
A grid map based on population register data. Population data are with i on buildings, or real estates Population by 1 square km QTidS (estimated)
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Figure 3: The Geostat “ESSgrid” “Bottom — up” (Dedind “Top — down / Hybrid” 2008 version (Right)



