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1 ABSTRACT

Evaluation is a main challenge for every territos@ategy. Objectives are often defined in abstraens,
leaving space for different interpretations, whigtan obstacle to a fair evaluation. This is catyairue for

the Territorial Strategy of Navarra (ETN), an awtmmous region in Spain. The ETN envisions the future
territorial development of Navarra, based on thedples stated in the European Spatial Development
Perspective (ESDP) to Navarre, defining some gli@atebjectives and a numerous set of directiveseBa
on this strategy, spatial plans (POT) are curremging elaborated for the five sub regions of Newar

The ETN contains a set of indicators in order tasuee the evolution of regional territorial devetemt
until the year 2025. However, in practice, thesdidators only give some general insights in the
accomplishments of the strategy. This is why a melicator system is being developed, which incoapes
the objectives of the spatial plans, and enablesida makers to identify the results of their mentions.
Not only does the system respond to the need obumigg tangible results, it also aims at integiatin
indicators from different policy domains into a i@ugl territorial information, sustained by a Sphata
Infrastructure (SITNA/IDENA).

2 INDICATORS AND TERRITORIAL STRATEGIES - A COMPLICAT ED MARRIAGE

Territorial strategies are usually produced byaoredj regions or other territorial entities in orteidesign a
common vision on the future development of the dre@onsideration. Despite the differences across
countries and regions, due to different planningteys and varying degrees of involvement of differe
sectors of government such as economic developmecrigl issues, housing or environment, most gjiege
share two common characteristics: integrality aaddlation into maps.

Indicator systems are put in place to evaluaterélalts of a certain strategy. In general, the ntangible

the objectives of a strategy or plan, the better tban be measured by an indicator system. However,
territorial strategies tend to be rather abstraetth the need to combine many interests in soraeoshing
concepts such as for example polycentrism, ter@ltarohesion, accessibility or landscape qualitiisT
makes the development of an indicator system foitdeal strategies rather complicated.

On one hand, this situation has not to be dranthti@patial plans often play a role of provokingaisry
views on the future of a territory, and visions eaist of concepts or dreams for a better futureiciv do
not necessarily have to be translated in underatdadits and pieces to be implemented in everyesoof
the territory. On the other hand, the design oingiicator system for a territorial strategy hasriany cases
proven to be an exercise of compromising spatihmérs to translate their general principles inbokable
objectives, which in turn forced politicians to eags their ideas into real choices (de Vries, 2009)

Putting an indicator system together requires #opral understanding of the goals of territorialigiek, a
wise translation of these results into tangiblaultesto be achieved, and the organization of tha daws
and analysis to get to a useful product. In thisclar we explain the process of elaborating teriaio
indicators for territorial policies in the regiori Navarra, where we are currently undergoing althefse
aspects.

3 TERRITORIAL STRATEGY OF NAVARRA - IN SEARCH OF SYNT HETIC INDICATORS

The main policy document on territorial developméntNavarra is the Territorial Strategy of Navarra
(ETN), approved in 2005 (Navarra, 2005). This doentris based on six principles, combining the three
pillars of the European Territorial Development $pective (ESDP) (polycentrism, accessibility and
management of natural and cultural heritage) witie three pillars of sustainable development
(competitiveness, social cohesion and environmeuistainability).

The ETN proposes to monitor territorial developmieased on these six principles, and includes stinthe
indicators to measure its progress, both of theregself as well as in comparison to Spain. Eviedicator
is calculated out of a combination of 10 to 20 akkes which are considered to be crucial for thecpple to
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be monitored. For example, accessibility is meabime different variables like proportion of popudeit
with access to high speed internet, accessibilithiph way, and so on.

Since the approval of the ETN, two evaluations Haeen carried out (OTN 2008, 2010), and two problem
have flourished. Although the synthetic indicatgstem seems convincing in putting one value fomeve
principle, the numbers do not connect to politisieand citizens’ real life. For them, an increase of
polycentrism from 0,52 to 0,56 doesn’t have any mrap let alone that this would lead to policy
adaptations. The second problem is the difficudtyniaintain this indicator system in time, due taruing
data availability and definitions. And if one véaia changes or is missing, a time comparable stinthe
indicator cannot be produced.

4 A NEW PROPOSAL: INDICATORS OF TERRITORIAL POLICIES

The need for more tangible indicators as statébdrevaluations has become more urgent as thegiobad
spatial plans in Navarra (POT) are about to beamal (Navarra, 2009). These plans are a translafitime
ETN into decisions on the distribution and manag&noé territorial amenities at supramunicipal levehis

iIs why the Territorial Observatory of Navarra hasgmsed a new indicator system which combines the
general development goals of the ETN with the rfeetangible results as expressed in the POT.

The most important function of the indicator systierthe translation of the objectives of ETN andTH@o
numbers that express a wishful development. Thestmueis not putting a fixed number as a targeted
objective, since this is a political task, if desirat all. It can neither be said that any devekmnis
exclusively to be contributed to territorial poéisi However, putting indicators which express “fush
development” enables an open debate about the wimmoe, priority, and compatibility of different
objectives and their impact on territorial develeom

To illustrate what we mean we explain briefly twaamples. A clear objective of territorial policiesto
reduce damage caused by flooding. A way of doifgiththe assignation of flood risk areas andhaiting
some land use regulations. Therefore, the indicaymtem will measure the number of new houses
constructed in flood prone areas of a certain fi$ks way, planners can keep track of real devetgmand
see to what extend these are in line with theiicjgd. However, this does not necessarily meangiaainers
have failed if new constructions in flood proneaarare increasing. There might be a number of nsatbat
this has happened (shortage of land, river sideldpment, or even shortcomings in the definitiorrisk
areas), and measures might have been taken toeredlnerability.

A second example is rural development, being aegnal part of spatial plans in Navarra. An impartan
objective of the territorial strategy of Navarraasstrengthen the agricultural sector, and astrae time to
promote diversification of rural economies, deciggashe percentage of persons working in the prymar
sector. Both objectives are not immediate resultspatial planning, but territorial decisions irettly
influence economy trends, such as investmentsfiagimucture or information services. In this caggen
existing type of policies, the indicator - depengienn agricultural sector - allows stakeholdergvaluate
the indicrect results of these interventions.

The examples illustrate the need for the seconctifum of the indicator system: the contextualizatod the
observed trends. Numbers in themselves are usdl¢isgy are not explained in a wider context. Qioes

like comparability with other regions, degree to ieth the number in particular explains a greater
phenomenon, the way policies are having an impeetfandamental to increase the usefulness of the
indicator. In our products we try to balance betwaesynthetic system and the need for explanagotg.t

5 THE PRODUCT

The system envisioned to be in place by summer 26diisists of two different outputs: a website and
biannual publication or evaluation report.

The website is the main communication platformhef indicator system, and is meant for differenegy/pf
consults. In the first place, visitors will be albbeaccess most actual version of all indicatossthe system
will continuously be updated with the latest dadtesfavailable from other institutions. But it wilso be
possible to have easy access to the most relebggttives of the different territorial policy docemts, and
the way these objectives can be evaluated by tteators included in the system. At medium term,
temporal and geographical queries should be avail&nd in any case, all indicators will be accompd
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by explanatory sheets which shortly address thetoues raised in the previous section on compatgbil
explanatory power of the indicator, and policy irtisa

Strategies ETN Policies

T 1 1

Responsibles =5 POT Objectives | Themes | ETN Directives

I

Future Development |

=)

Sources El
Query
Values
Update
Subindicators | Maps |

In order to achieve a wider impact, every two yemrdocument will be published named “Sustainable
Development in Navarra”, in which a snapshot ofdpstem will be given, organized according to theemm
themes which are of importance for territorial p@s of the region.

6 ORGANIZING THE DATA FLOW — INPUTS FROM OTHER INSTIT UTIONS

As territorial indicators are very diverse, theteys relies to a large extent on data available threro
institutions. In this paragraph we describe shdtily way we are working in order to achieve a dapart
flow as efficient as possible.

One of the first decisions in the conceptual depigase of the indicator system is to use existatg,dather
than producing totally new data layers. That sghatakes into account the high degree of data awiitly in
the region. In this way, maintenance will be ass@® well as production costs are kept relatively. |

We briefly characterize the diversity of our datgiers. The Territorial Information System of Nara
(SITNA) is our main source of information. Navatras a rather unique concept of a corporate system i
which different data suppliers put their data aalalg to users outside their own institution. Howeweany
more data are needed. A next step is to acces@lSpata Infrastructures (IDENA, IDEE). Unfortunbte
results so far are relatively small, since thesgesys are still under construction, and data spasimot on
top of the list of priorities of most institution®ther source of great importance are the Staististitutes
(IEN, INE), geographic institutes (IGN), governmantiepartments (Agriculture, Cadastre) and pubiid a
private companies (TRACASA, ESRI). At European lemwetworks and agencies like ESPON and EEA are
important sources, although we try to confine matlcand European data gathering as much as posgsible
existing indicator systems as those published gySistainability Observatory of Spain (OSE, 2009).

Data suppliers vary greatly in the way they areufsed on data management, and as a result, many
difficulties have to be tackled. One of the maisuiss is data availability. Lack of certain data ksad to
slight modifications of an indicator, such as tlase of compactness, which originally would be daled

by number of housing units per building, but wilvm be calculated by number of housing units pecgdar

A second issue is privacy policies, which sometimasper the calculation of an indicator at the raesi
scale level, as for example in the case of numbenterprises per industrial area. Time series tttotes a
recurrent issue, since many suppliers do not maimtadated information, or just produce a datfidr one
particular project, without maintaining the datatopdate. As a result, indicators do not all hawe $ame
update frequency. Some are updated every yeansothight only be available every ten years, likéada
based on census information (of example secondaneh).

A second issue is data quality. Data used to catlew particular indicator might originate fromdsas with
different levels of accuracy. For instance, floodas are derived in a large period, with diffenenthods
and inputs depending on the obtaining year. In ¢hae, indicator is calculated for every possildaryany

REAL CORP 2010Proceedings/Tagungsband m—
Vienna, 18-20 May 2010 — http://www.corp.atEditors: Manfred SCHRENK, Vasily V. POPOVICH, PeEEILE



Territorial indicator system as a tool for evalogtterritorial strategies

time the flood area is updated. In that way, youldatill compare indicators between different we@Ider
versions of the indicator values are kept and elegad to the newer version for comparison purposes

Finally, different data formats and their diffigel to integrate external data files into the iathc system
constitute another challenge. Every supplier usésrent formats (ACCESS, XLS, SHP, PNG, DXF).
Moreover, suppliers often change their data martelnging field names, type of data, etc. Both aspme
dealt with in the enterprise GIS explained in tb#ofving section. As far as possible, data suppliare
asked to deliver their data according to an in@adanodel based on the first import experiencerdeioto
prevent changes and avoid reprogramming importresit

7 ENTERPRISE GIS

The large data volume and the complex analysis sneeduired by the indicator system makes the
development of an enterprise GIS system a vitatatjpm. In this section, the conceptual designhid t
system is explained.

The goals of the enterprise GIS are to optimizestéamdardize and to automate processes of datasaicu
and maintenance, territorial analysis, calculatibrindicators and sharing of results. In order thiave
these goals, attention is paid to five essentidispaf the system: users, data storage, work floetadata,
and output.

In the first place, the system has to serve thesel$ of users defined as shown in the image below
(increasing upside down by number of users andedsorg the same way by knowledge required to wse th
information provided by the system): (A) Indicagystem architects, consisting of scientific staffdalved

in the conceptual evolution of the indicator systeamd GIS staff responsible for the technical
implementation and maintenance of the system amddlculation of indicators. (B) Planning expebtsing
decision makers and technical advisors using thputsl of the system for making, implementing and
evaluating spatial plans. (C) General public irged in the progress of their region and theirnljvi
environment.

Depending on the user level, users will acceshdasystem through different applications (see apptins
section below). In the same way, permissions td,reawrite and to modify concepts and values dépend
on the user level.

SIS 40 ALIINVNO
o
HOAHTMONN

A second issue is data storage, which is beingnmrgd according to four different data tiers, imlerto
respond to the complicated environment in which itihdicators are being developed. To illustrate this
environment, some issues are mentioned here, lifereht versions of geographical zoning in time,
different time series according to data sources;oonbinations of data sources for the calculatibore
indicator. Moreover, other projects carried outtle Observatory are intimately related to the iattic
system, since they both derive from the same baise dnd contribute by proposing the adaption cHtiexy

or the inclusion of new indicators. Therefore, dettaage beyond that required for the indicatoesrisust.

The four data tiers which are currently being depetl should deal with these issues:

» The geography tier stores those layers used taupeothe indicators according to the geographical
units defined in the conceptual model, like adntiatéve units of different scales, flood prone area
urban areas, economic hot spots etc. These lay@@so used to produce maps for reports. All the
historical versions of these zonings are maintalmedersion management.
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* The indicator tier is used to store the conceptnatiel of the indicator system, the input data
required to calculate every indicator (apart froeography), and the resulting indicator values. As
with the geography tier, all historical data is ntained by version management. Additionally, tables
within this tier are designed according to a veltistorage model. This means that one record
represents just one indicator value, in one moménime, on one scale level (see figure). More
conventional table formats, for example those incwhvalues for different years are stored in
different columns, offer less flexibility, since aiges in input models, geographical zoning
definitions or the proper indicator calculation mbdan not be dealt with, as opposed to the vértica
tables proposed in this data tier.

Mombre del camlpcn - Tipo de datos
? 1D Autonumeérico

Indicator Namero

Date MNamero

Scale Mamero

Value Texto

User Texto

User_date Fecha/Hora

Image 1. Fields in the only indicator values takbighin the system.

« The exploitation tier is used to store inputs neefi® territorial analysis carried out within the
Observatory which are not necessarily part of tidécator system. This tier includes three types of
table using a mixed vertical/horizontal approachtfee table design. Firstly, catalogue data keep
record of all layers stored in this tier. Theseadatlow a horizontal approach as there is no rnieed
track changes (mostly new layers declaration). Sdlgpinput data are those exploitation data which
are directly imported from external sources intetigal tables. This is done to isolate these data
from changes in inputs, to improve data maintenamzeto take into account the temporal aspects.
Opposite to the indicators tier approach, themnis vertical table per theme (cadastral uses, hgusi
per parcel, companies and workers) to accounti®diverse data models and scales involved. And
thirdly, exploitation data is transformed from veat to horizontal tables to assure a proper
connection to the graphic layers in the geograpieic within the GIS system. This is the only
redundant information within the system at the psgof maintaining high performance both on
import and maintenance procedures (vertical talalaed)on data exploitation (horizontal tables).

« The project tier is introduced to avoid overloaglshte exploitation tier. All intermediate data whic

is needed or generated for analysis purposes @tkfiom exploitation tier) are stored within a
specific database per project rather than in tipdoéation tier.

INPUT OTN ENTERFPRISE GIS GEOGRAPHY

INDICATORS

_’—

ntegration

§ | =

_>_

Feedhack

Scaling&lsuallzation

.. Import Export

PROJECTS
|

EXPLOITATION

In the third place, users and data storage cometltegin an organized way, according to differeotkv
flows as shown in the image below.
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« Imports: inputs are loaded to the indicators or@sattion tier depending on the current and foresee
use of the information. To avoid redundancy, a ohds made in which one of the tiers data is
imported.

« Integration: exploitation data can evolve towardsie@w indicator. In that case, data will be
transferred to the indicator tier. In the same vama used to calculate indicators could be deriged
generate new information at the exploitation tier.

« Export: the territorial analysis carried out at OTé@duire very specific inputs, so detailed thatthe
would be useful for just one project and thus mgkirunnecessary to store them at the indicator or
exploitation tier. All intermediate data which iseded or generated for analysis purposes (derived
from exploitation tier) are stored within a specifiatabase per project rather than in the expiwoitat
tie

» Feedback: results from territorial analysis worttaring with other projects are placed into the
exploitation tier or even in the indicator tierabgh integration.

« Scaling&Visualization: all the indicators calcutat exploitation tasks and analysis within projects
are obtained at a specific scale (regional, sulonad) local...) by using layers in the geographéc
as base data. These layers are then used to nefjpres@ts in maps and reports.

In order to keep track of all information in thessym, metadata is being assigned to all tiershén t
geography tier metadata delivered by the data mrpjd used. For the indicator tier metadata ofrgve
indicator is made up by the conceptual frameworkhefindicator system. The person responsible &ba d
harvesting and indicator calculation is stored thgewith the harvesting procedure (web serviceyrdoad,
petitions, and time schedule) and calculation stéhin the exploitation tier metadata is madeadfighe
catalogue elements describing the layers includedis tier. For projects data and processes aeithed in
the project specific documentation whereas metadatat regularly stored at this tier as it consés a too
detailed level of data.

And finally, the system has two kinds of output® @he hand there are the regular maps and repaits,
only related to the biannual report on territodalelopment, but also in many other products lketorial
observations, advisory reports, European projadtselopment projects etc. On the other hand, client
applications are being developed such as the itwtieaebsite. At this moment, emphasis is beinggouthe
development of the conceptual model, data storagepaper outputs. Once this phase is being condjude
attention will shift towards a more efficient plat development and the development of web clieags,
shown in the following graphic.

ACCESS FORMS
k_‘_'_‘_‘ WEB SERVICES

ARCGIS SERVER
SQL SERVER

FINAL IMPLEMENTATION
CLIENT (ArcGIS Desktop, HTML...)

MDB

In any case, the system design allows clients aasgss to a complex set of information, from anintpof
view (monitoring of strategic objectives, time ssriof a particular phenomenon, geographical cospasi
at different scale levels, or comprehensive ovevwéall data related to a particular issue). lestingly, the
system also allows for keeping track of the evolutof the conceptual model. This flexibility is ade
condition for expanding the system in the nearriutwwards a real corporate system in which differe
governmental departments share their indicators.

8 CONCLUSIONS

This short overview of an experience of territofaicator development in Navarra shows the coniple
such an endeavour. In this section we want to lgjghsome lessons learned so far.
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Developing indicators for territorial policies rapu serious involvement and even some courage of
politicians. Indicators can scare off certain adetmtions, since they might show undesired teniésnior
which they can be criticized. In Navarra we opted d& middle road, taking the objectives of teridbr
policies as a reference for indicator developmieut,not selling these indicators as absolute measemt of
success. It still remains to be seen if this walldzcepted. However, it is a way to stimulate debhabut the
real goals of territorial policies and intervensameeded to reach them.

Another issue is the danger of overload of infororat In this indicator system, we try to stress the
importance of both the facts, the explanation bettfwse facts and their relation to existing pebciOnly if
the indicators are put into a wider context, tls& of abuse will be reduced, and the chance optaeness

of the politicians will improve.

The data harvesting, transformation and storagelasge effort which cannot be underestimated plte of

all modern interoperability guidelines like INSPIREd emerging Spatial Data Infrastructures SDla)ad
availability remains low and quality and formasisl diverse. In an ideal world, SDIs should takesr large
part of the data gathering and transformation mees which is now carried out by the Observatorytt@
other hand, demands from initiatives like the Terral Information Systems can inspire further
development of regional and national SDIs.

An aspect that needs more attention in the devedopmi SDIs is the inclusion of statistic infornzatiand
makes them geographically available at differengregation levels, allowing for instance dynamic
aggregations. Indeed that would first require thefinilion of a European standard for Territorial
Development Indicators and levels of aggregation.

Finally, we want to emphasize that the indicatstem presented in this paper is a GIS-driven aghroa
aimed at standardizing data gathering and treainwdtaining comparable results with a high level of
flexibility in order to incorporate adaptions taetindicator systems and changes in data input.rdceédata
structure and extensive version management hawvepto be crucial to reach this flexibility.
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