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Vlado Cetl, PhD in Technical Sciences

Vlado Cetl successfully presented his doctoral dissertation
Analysis of improvement of the spatial data infrastructure at
the Faculty of Geodesy, University of Zagreb on December 7,
2007. The evaluation committee consisted of his mentor, Prof.
Miodrag Roi¢, PhD, Prof. Sinisa Masteli¢ Ivi¢, PhD, as the chair-
man, and Prof. Anton Prosen, PhD, from the Faculty of Civil
Engineering and Geodesy, Department of Geodesy, University
of Ljubljana.

Vlado Cetl was born in Pakarc on June 14, 1975. He at-
tended and finished primary school in Vrbovec. He attended
the secondary technical school “Ruder Boskovi¢" in Zagreb and
finished it in 1993 with excellent grades. In the same year, he
enrolled the graduate studies at the Faculty of Geodesy, Uni-
versity of Zagreb. In the academic year 1995/96, he received
the Rector’'s award, and in the academic year 1996/97 the
Dean’s award for the best student’s work. In the academic year
1996/97, he was granted a university scholarship from the Uni-
versity of Zagreb. He graduated in 1998 with excellent grades
under the mentorship of Prof. Tomislav Basi¢, PhD, with the
thesis Analysis of Part of a 10-km GPS Network in the Republic
of Croatia. He completed the postgraduate studies in 2003, pre-
senting his master’s thesis Role of Cadastre in the National
Spatial Data Infrastructure under the mentorship of Prof. Mio-
drag Roi¢, PhD. During the period from September 2004 to
February 2005, he advanced his scientific and professional
knowledge at the Institute for Geodesy, GIS and Land Man-
agement, Faculty of Civil Engineering and Geodesy, Technical
University of Munich.

After graduation, he was employed in the private sector. In
November 1998, he went to complete the military service, dur-
ing which he finished the officer’'s school at the Academy of
Croatian Air Forces in Zadar and obtained the rank of the 1st
Lieutenant. In September 1999, he was appointed junior as-
sistant at the University of Zagreb, Faculty of Geodesy, Insti-
tute for Engineering Geodesy and Spatial Information Manage-
ment. His teaching activities include lectures in the courses:
Digital cadastre, Land information services, and exercises in
the courses: Real estate cadastre, Digital cadastre, Land infor-
mation services and Space management support. He actively
participated in student practical work in the field of Engineering
geodesy and spatial information management, in Opuzen in
2000, in Zagreb in 2001, and in Stari Grad on the island of Hvar
in 2002 and 2003.

He has published a considerable number of scientific and
professional articles as an author or coauthor, and was a tech-
nical editor of two proceedings from Croatian scientific-profes-
sional conferences. He collaborated on the scientific project
Cadastre — the Basis of Spatial Data Infrastructure, undertaken
for the Croatian Ministry of Science, Education and Sport, and
he also has and is participating in the scientific-professional
projects for the needs of the State Geodetic Administration.

His professional activities include various work in the field
of applied geodesy and spatial information management. Vlado

Cetl is actively uses English and German in speech and writ-
ing, is @ member of the Croatian Chamber of Architects and
Engineers, the Croatian Geodetic Society and the Technical
Committee 211 Geoinformation/Geomatics of the Croatian
Standards Institute.

The doctoral dissertation Analysis of improvement of the
spatial data infrastructure contains 131 pages of the A4 format,
including 81 figures, 8 tables, a bibliography of 102 titles and
18 URLs, abstracts in Croatian and English, an appendix and a
short biography.

The dissertation is divided into following nine sections:
1. Introduction
2. Spatial data infrastructure
3. Public-sector information and other information
4. Financing and assessment of public projects
5. Financing of the spatial data infrastructure
6. Research work
7. Analysis of the improvement factors
8. Conclusion
9. Bibliography

The introduction presents the main postulations, the sub-
ject and goals of the research conducted for this thesis. Basic
hypotheses are introduced, elaborated on and examined along
with the methodology. The introduction also gives a brief over-
view of the most important publications in the field and the cur-
rent relevance of this topic at national and global level.

The second section gives a thorough and systematic over-
view of the spatial data infrastructure based on existing rele-
vant sources. The section depicts basic infrastructure compo-
nents and levels, its inception, gradual development and the
future. Improvement of the spatial data infrastructure is defined
as a number of activities aiming at easier access to and more
efficient use of the existing spatial data. Development of the
spatial data infrastructure is seen as covering two generations,
the first one oriented towards data as the basic product, and
the second one oriented towards users and services. Such a
detailed overview and synthesis of the spatial data infrastruc-
ture is of great importance considering the lack of domestic
publications in this field.

The third section presents an overview of information pro-
vided by the public administrative bodies and its importance for
economic development and society in general. The public au-
thorities” information play a key role in the development of a
society’s economy and market. Nevertheless, policies on the
access to information differ significantly worldwide. Spatial data
are classified as a quasi-public good, which has characteristics
of both public and private good. A comparison and a critical
review of the use of public information in Europe and the USA
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Vlado Cetl, doktor tehnickih znanosti

Vlado Cetl obranio je 7. prosinca 2007. na
Geodetskom fakultetu Sveucilista u Zagrebu
doktorsku disertaciju Analiza poboljSanja
infrastrukture prostomih podataka. Mentor je
bio prof. dr. sc. Miodrag Roi¢, a u povjerenstvu
zaocjenu i obranu bili su jo$ i prof. dr. sc. SiniSa
Masteli¢ Ivi¢ kao predsjednik te prof. dr. sc.
Anton Prosen s Fakulteta za gradbenistvo in
geodezijo, Geodetski oddelek, Univerze v
Ljubljani.

Vlado Cetlroden je 14. lipnja 1975. godine
u Pakracu. Osnovnu $kolu je pohadao i zavrsio
u Vrbovcu. Srednju tehnic¢ku Skolu “Rudera
Boskovi¢a” pohadao je u Zagrebu i maturirao
1993. godine s izvrsnim uspjehom. Iste godine upisuje se na
dodiplomski studij na Geodetskom fakultetu Sveucilista u
Zagrebu. U ak. god. 1995/96. primio je Rektorovu, a u ak. god.
1996/97. Dekanovu nagradu za najbolji studentski rad. U ak.
god. 1996/97. dobitnik je SveuciliSne stipendije Sveucilista u
Zagrebu. Diplomirao je 1998. s izvrsnim uspjehom pod mentor-
stvom prof. dr. sc. Tomislava Basi¢a na temu Analiza dijela 10-
km mreze GPS to¢aka u Republici Hrvatskoj. Poslijediplomski
znanstveni studij zavr§ava 2003. obranom magistarskog rada
Uloga katastra u nacionalnoj infrastrukturi prostomih podataka
pod mentorstvom prof. dr. sc. Miodraga Roic¢a. U razdoblju od
rujna 2004. do veljace 2005. struno i znanstveno se usavrSavao
na Institutu za geodeziju, GIS i upravljanje zemljiStem, Fakulteta
za gradevinarstvo i geodeziju, Tehnickog sveucilista u
Minchenu.

Po zavrSetku dodiplomskog studija zapoSljava se u privredi.
U studenom 1998. odlazi na odsluzenje vojnog roka tijekom
kojega zavrSava Casnicku Skolu na Ugilistu hrvatskog ratnog
zrakoplovstva u Zadru i stice €in natporu¢nika. U rujnu 1999.
izabran je za mladeg asistenta na Geodetskom fakultetu u
Zavodu za inZenjersku geodeziju i upravljanje prostornim infor-
macijama. U nastavi drZi viezbe iz kolegija: Katastar nekretnina,
Digitalni katastar, Zemlji$ni informacijski servisi i Podrska
upravljanju prostorom, a povjerena su mu predavanja iz kolegija:
Digitalni katastar i Zemlji$ni informacijski servisi. Aktivno je
sudjelovao na studentskim praksama usmjerenja InZenjersku
geodezija i upravljanje prostornim informacijama, 2000. godine
u Opuzenu, 2001. u Zagrebu te 2002. i 2003. u Starom Gradu
na otoku Hvaru.

Do sada je samostalno i u koautorstvu objavio veci broj
znanstvenih i struCnih ¢lanaka te bio tehnicki urednik dvaju
zbornika radova s domacih znanstvenostru¢nih skupova. Bio
je suradnik na znanstvenom projektu Katastar — temelj infra-
strukture prostomih podataka koji se je izvodio za Ministarstvo
znanosti, obrazovanja i $porta Republike Hrvatske, a sudjelovao
je i sudjeluje na znanstvenostru¢nim projektima za potrebe
Drzavne geodetske uprave.

U stru€nom radu obavlja razliCite poslove u podrucju
primijenjene geodezije i upravljanja prostornim informacijama.

Govori i piSe engleski i njemacki jezik, ¢lan je
Hrvatske komore arhitekata i inzenjera u
graditeljstvu, Hrvatskog geodetskog drustva i
Tehni¢kog odbora 211 Geoinformacije/Geo-
matika u Hrvatskom zavodu za norme.

Doktorska disertacija Analiza poboljSanja
infrastrukture prostomih podataka sadrzi 131
stranicu formata A4, ukljucujuci 81 sliku, 8 tabli-
ca, popis literature sa 102 naslova i 18 URL-
a, sazetak na hrvatskom i engleskom jeziku,
prilog i kratki Zivotopis.

Rad je podijeljen u sljede¢ih devet po-
glavlja:

1. Uvod
2. Infrastruktura prostornih podataka

3. Informacije javnog sektora i ostale informacije
4. Financiranje i procjena javnih projekata

5. Financiranje infrastrukture prostornih podataka
6. Provedba istrazivanja

7. Analiza ¢imbenika pobolj$anja

8. Zaklju€ak

9. Literatura

U uvodu rada navode se glavne pretpostavke, predmet i
ciljevi istrazivanja. Takoder, dane su osnovne hipoteze koje se
kroz ovaj rad razraduju i provjeravaju te metodologija istra-
zivanja. U uvodu je dan i pregled najvaznijih dosadasnjih radova
u tom podrucju kao i pokazatelji aktualnosti teme rada na
nacionalnoj i globalnoj razini.

U drugom poglavlju dan je temeljit i sistematizirani pregled
infrastrukture prostornih podataka zasnovan na relevantnoj
postojecoj literaturi. Prikazani su temeljni dijelovi i razine
infrastrukture prostornih podataka, njezin postanak, postupni
razvoj i njezina buducnost. Nadalje, definirano je pobolj$anje
infrastrukture prostornih podataka kao niz aktivnosti koje imaju
za cilj olak$anje pristupa postoje¢im prostornim podacima i
njihovu bolju i u€inkovitiju upotrebu. Razvoj infrastrukture
prostornih podataka razmatra se kroz dvije generacije, prve
okrenute ka podacima kao osnovnom proizvodu i druge
okrenute ka korisniku i uslugama. Takav cjelovit prikaz i sinteza
infrastrukture prostornih podataka od iznimne je vaznosti
obzirom na nedostatak domace literature na tom podrucju.

U tre¢em poglavlju dan je prikaz informacija tijela javne vlasti
i njihova vaznost za gospodarski razvoj i drustvo u cjelini.
Informacije tijela javne vlasti imaju kljuénu ulogu u razvoju
ekonomije i trziSta pojedinog drustva, medutim politika prema
njihovom pristupu, diliem svijeta, zna¢ajno se razlikuje. Prostorni
podaci klasificiraju se kao kvazi-javno dobro koje s jedne strane
sadrzi karakteristike javnog, a s druge strane privatnog dobra.
Daje se usporedba i kriti¢ki osvrt na upotebu javnih informacija
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are given, as well as its economic potential. The initiatives are
described for improvement of the use of public information in
Europe, which include the Directive on the re-use of public sec-
tor information and the INSPIRE. Along the public information,
other information which bear influence on the spatial data in-
frastructure improvement are dealt with, including private sec-
tor information and more — the academia, civic associations
and users. The emphasis is put on the challenge to improve
the spatial data infrastructure by taking into consideration the
character of spatial data and accordingly developing an appro-
priate policy towards liberalization of the spatial data market.
The section ends with an overview of the current state and dif-
ferent initiatives for improving the spatial data infrastructure in
Croatia with a brief reference to the Act on State Survey and
Real Estate Cadastre.

The fourth section deals with project management, their
financing and methods of their evaluation. The spatial data in-
frastructure is seen as a public project of permanent character
and of specific social interest. For the purposes of evaluation, a
theoretical overview of the cost-benefit analysis is given, as the
basis for acceptance or rejection of a project. The basic steps
in the cost-benefit analysis are depicted, as well as methods of
calculating financial indicators. The end of the section deals
with decisions on financing and resources of financing public
projects.

questionnaires in line with specific aims was given special at-
tention. At global level, the questionnaire was filled by world-
renowned experts on spatial data infrastructure from different
countries. Priority was given to countries which have results
from previous research, and the main goal was to gather data
for comparison of different indicators and recognition of current
trends in improvement of the spatial data infrastructure world-
wide. At national level, the research included producers and
users of spatial data. The questionnaire aimed at examining
their needs for improvement of the spatial data infrastructure
and their role in the process. The research was done using the
database and an appropriate Web interface.

The seventh section presents an analysis of the improve-
ment factors of the existing spatial data infrastructure. The re-
sults of research at different levels are given at the beginning,
as well as the most important indicators emerging from the sam-
ple. Since there was a high-percentage response, the acquired
sample is representative. The research results served as the
basis for examination of the improvement of spatial data infra-
structure as a public project of permanent character. Before
defining the project, an evaluation of the existing state was made
and clear goals to be accomplished with this project were set.
After defining the project, a cost-benefit analysis for a four-year
period was made. The financial indicators gained in the analy-
sis completely justify the execution of the project of spatial data

Analysis of improvement of
the spatial data infrastructure

The fifth section expounds financing of the spatial data in-
frastructure. The basis for improvement of the spatial data in-
frastructure is a justifiability report which is to include all the
relevant factors for its implementation. Improvement expenses
can be calculated rather accurately, but the problem arises with
the assessment of benefits. Assessment of all benefits, espe-
cially from the social aspect, is difficult to express in money
figures. The reason for this is a potentially great number of var-
ious services and users who, through usage of spatial data,
generate further improvement and added value in their organ-
izations, which positively affects the whole society. Financing
of the spatial data infrastructure is possible from different sourc-
es and through different models, the biggest influence being
the implementation setting in which it develops. This thesis is
based on examination of existing models of spatial data infra-
structure financing in different countries worldwide. The em-
phasis is on the role and commercial aspect of the private sec-
tor which has become an indispensable factor for further im-
provement. The financing models applied in the first genera-
tion of the spatial data infrastructure do not satisfy requirements
in the development of the second generation, which leads to
combinations with and employment of alternative financing
models that will prove sustainable in the long run. These mod-
els mostly include the private sector or the public-private part-
nership as the basis for improvement and development of the
spatial data infrastructure.

The sixth section describes the research conducted at glo-
bal at national levels, the aim of which was to gather the appro-
priate data for analysis of the spatial data infrastructure improve-
ment. The methodology and key factors in the making of ques-
tionnaires for different subjects are presented. The creation of

infrastructure improvement. The improvement is to be seen as
a public project of permanent character, for the implementation
of which it is necessary to devise an efficient strategy which will
review the current state and evaluate the development stage of
the existing spatial data infrastructure, examine the needs of
spatial data producers and users, clearly define goals of the
improvement, and plan the activities, an initial time-limit and
the necessary resources. It is emphasized that there are no
identical spatial data infrastructures in the world, but they differ
according to the needs and the development stage of a socie-
ty. Confusion and disregard of the need to improve the existing
spatial data infrastructure arise in the circumstances when to-
tally different groups and organizations are involved in the de-
velopment of e-government and e-society from those involved
in the development of the spatial data infrastructure, if there
are any of the latter at all. Politicians and representatives world-
wide see the spatial data infrastructure as a technical tool, not
as an infrastructure. To deal with these problems, a general
model of improvement was devised, which includes eight clear
steps: formulation of legal and normative regulations, raising
social awareness of the importance of spatial data, coordina-
tion management, identifying financing mechanisms, defining
the frame of spatial data, capacity building, design of metada-
ta, and creation of a catalogue. Depending on the development
stage of the spatial data infrastructure, particular steps may be
omitted, which results in a specific improvement model adjust-
ed to the particular case.

The eighth section provides conclusions drawn from this
work, and propositions are given for further research.

Miodrag Roic¢
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u Europi i SAD-u te njihov ekonomski potencijal. Prikazane su
inicijative za pobolj$anje upotrebe javnih informacija u Europi
kroz Direktivu o ponovnoj upotrebi informacija javnog sektora i
INSPIRE. Uz javne informacije razmatraju se i ostale informacije
koje imaju veliki potencijal i u€inak na pobolj$anje infrastrukture
prostornih podataka, a koje sadrze informacije privatnog sektora
i 8ire, uklju€uju¢i akademsku zajednicu, udruge gradana i
korisnike. Posebno se naglasava izazov pobolj$anja infrastruk-
ture prostornih podataka koji mora uzeti u obzir prirodu prostor-
nih podataka i u skladu s tim razviti odgovarajucu politiku prema
liberalizaciji trziSta prostornih podataka. Na kraju poglavlja dan
je pregled stanja i razlicitih inicijativa za pobolj$anje infra-
strukture prostornih podataka u Hrvatskoj s kratkim osvrtom na
Zakon o drzavnoj izmjeri i katastru nekretnina.

U Cetvrtom poglavlju obradeno je upravljanje projektima,
njihovo financiranje i metode za njihovu procjenu. Infrastruktura
prostornih podataka razmatra se kao javni projekt trajnog
karaktera i od posebnog drustvenog interesa. Za potrebe
procjene, dan je teorijski prikaz analize troskova i koristi kao
temelja za odlucivanje o prihvac¢anju odnosno odbacivanju
nekog projekta. Prikazani su osnovni koraci u analizi troSkova i
koristi kao i metode za racunanje financijskih pokazatelja. Na
kraju poglavlja razmatraju se odluke o financiranju i izvori za
financiranje javnih projekata.

Sastavljanju upitnika s obzirom na ciljeve istraZivanja posvecena
je maksimalna pozornost. Na globalnoj razini u ispunjavanju
upitnika sudjelovali su svjetski priznati stru€njaci u podrucju
infrastrukture prostornih podataka iz razli¢itih zemalja. Prioritet
utome imale su zemlje za koje postoje rezultati prethodnih istra-
Zivanja, a osnovna namjera bila je prikupljanje podataka u svrhu
usporedbe razli¢itih pokazatelja i prepoznavanje aktualnih tren-
dova u svijetu u razvoju infrastrukture prostornih podataka. Na
nacionalnoj razini, istraZivanje je provedeno na proizvodacima
i korisnicima prostornih podataka. Cilj upitnika bio je sagleda-
vanje njihovih potreba za pobolj$anjem infrastrukture prostornih
podataka kao i njihove uloge u tome. Realizacija istrazivanja pro-
vedena je koristenjem baze podataka i odgovarajuceg web-sucelja.

U sedmom poglavlju obavljena je analiza ¢imbenika
pobolj$anja postojece infrastrukture prostornih podataka. Na
pocetku poglavlja razmatraju se rezultati istrazivanja po pojedi-
nim razinama kao i najvazniji pokazatelji dobiveni iz ostvarenog
uzorka. S obzirom na visoki postotak odziva ostvareni je uzorak
reprezentativan. Rezultati istrazivanja posluzili su kao osnova
za razmatranje pobolj$anja infrastrukture prostornih podataka
kao javnog projekta trajnog karaktera. Prije definiranja projekta
dana je ocjena postojeceg stanja i definirani su jasni ciljevi koji
se projektom zele posti¢i. Nakon definiranja projekta provedena
je analiza troSkova i koristi u CetverogodiSnjem razdoblju.

Analiza poboljsanja
infrastrukture prostornih podataka

U petom poglavlju obradeno je financiranje infrastrukture
prostornih podataka. Temelj planiranja pobolj$anja infrastrukture
prostornih podataka je izrada studije opravdanosti kojom trebaju
biti obuhvaceni svi relevantni €imbenici njezine implementacije.
Tro$kove poboljSanja moguce je procijeniti s visokom pouzda-
no$¢u, medutim problem se javlja kod procjene koristi. Procjenu
svih koristi, a posebno s drustvenog aspekta, tesko je obaviti u
nov€anim jedinicama. Razlog tomu je potencijalno velik broj
razli¢itih usluga i korisnika koji upotrebom prostornih podataka
stvaraju daljnja pobolj$anja i dodatnu vrijednost u svojim
organizacijama, a $to ima za posljedicu pozitivan u€inak na
¢itavo drustvo. Financiranje infrastrukture prostornih podataka
moguce je iz razliCitih izvora i kroz razliCite modele pri cemu
najveci utjecaj ima implementacijsko okruZenje u kojem se ona
razvija. Ta teza temelji se na razmatranju postoje¢ih modela
financiranja infrastrukture prostornih podataka u razli€itim
zemljama svijeta. Posebno se naglaSava uloga i snazan
komercijalni uspjeh privatnog sektora koji postaje nezaobilazni
¢imbenik daljnjeg razvoja. Modeli financiranja primijenjeni u
prvoj generaciji infrastrukture prostornih podataka ne
zadovoljavaju zahtjeve u razvoju druge generacije Sto vodi do
potrebe za kombiniranjem i razvijanjem alternativnih modela
financiranja koji ¢e biti odrZivi u dugoroénom razdoblju. Ti modeli
najvec¢im su dijelom okrenuti upravo ka privatnom sektoru
odnosno javno-privatnom partnerstvu kao temelju pobolj$anja
i razvoja infrastrukture prostornih podataka.

U Sestom poglavlju prikazana je provedba istrazivanja na
globalnoj i nacionalnoj razini s ciljem prikupljanja odgovarajuéih
podataka za analizu pobolj$anja postojece infrastrukture
prostornih podataka. Prikazana je metodologija i kljuéni
¢imbenici u sastavljanju upitnika po pojedinim subjektima.

Financijski pokazatelji dobiveni analizom u potpunosti opravda-
vaju provedbu projekta pobolj$anja infrastrukture prostornih
podataka. Pobolj$anje treba razmatrati kao javni projekt trajnog
karaktera pri ¢emu je za njegovu provedbu potrebno izraditi u€in-
kovitu strategiju kojom ¢e se utvrditi postojece stanje i procijeniti
stupanj razvoja postojeée infrastrukture prostornih podataka,
sagledati potrebe korisnika i proizvodaca prostornih podataka,
jasno definirati ciljeve pobolj$anja i utvrditi aktivnosti i inicijalno
vremensko razdoblje te potrebni resursi. Posebno je istaknuto
da u svijetu ne postoje identi¢ne infrastrukture prostornih
podataka, ve¢ su razliCite s obzirom na potrebe i stupanj razvoja
drustva. Nedoumice i nerazumijevanja potrebe za poboljSanjem
postojece infrastrukture prostornih podataka nastaju zbog toga
§to su potpuno razliCite skupine ljudi i organizacija ukljuéeni, s
jedne strane u razvoj e-vlade i e-drustva, a s druge strane u
razvoj infrastrukture prostornih podataka ako potonji uopce i
postoje. PolitiCari i duznosnici diljem svijeta dozivljavaju
infrastrukturu prostornih podataka kao tehnoloski alat, a ne kao
infrastrukturu. U svrhu rjeSavanja navedenih problema definiran
je op¢i model pobolj$anja koji obuhvaéa osam konkretnih koraka:
stvaranje zakonske i normativne regulative, promociju vaznosti
prostornih podataka u drustvu, stvaranje koordinacije, izbor
mehanizma financiranja, definiranje okvira prostornih podataka,
izgradnju kapaciteta, izradu metapodataka i uspostavu kataloga.
Ovisno o stupnju razvoja nacionalne infrastrukture prostornih
podataka pojedini koraci se mogu izostaviti $to rezultira posebnim
modelom poboljSanja prilagodenom konkretnom slucaju.

U osmom poglavlju izneseni su zakljuéci i navedeni
prijedlozi za daljnja istrazivanja.

Miodrag Roic¢
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