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UPRAVLJANJE INFORMACIJAMA U LUCKIM KLASTERIMA

INFORMATION MANAGEMENT IN SEAPORT CLUSTERS

SAZETAK

U radu se istraZuju vaznost i primjena upravljanja in-
formacijama u luckim klasterima. Determinirana su
obiljeZja luckih klastera i njihova ekonomska vaznost.
Definirane su skupine dionika u luckom klasteru te su
identificirani dokumenti u luckom poslovanju. Nada-
lje, opisana je evolucija sustava za razmjenu informa-
cija u luckom klasteru kao i procesni pristup razvoju
informacijskog sustava. Analizirani su najvazniji su-
stavi za razmjenu informacija u luckom klasteru te
uloga informacijsko-komunikacijskih tehnologija u
primjeni koncepta elektronickog poslovanja kroz pri-
mjer vodecih svjetskih morskih luka. Konacno, ukaza-
no je na vaznost i prednosti upravijanja informacija-
ma u luckom klasteru temeljenom na primjeni
informacijsko-komunikacijskih tehnologija.

Kiljuéne rijeci: lucki klaster, upravljanje informacijama,
informacijsko-komunikacijske tehnologije, informacij-
ski sustavi, elektronicko poslovanje

SUMMARY

The paper researches the importance and application
of information management in seaport clusters. The
characteristics of seaport clusters and their economic
importance are determined. Groups of stakeholders in
seaport clusters are defined and documents in seaport
operations are identified. Furthermore, the evolution
of information exchange in seaport clusters is descri-
bed, as well as the process approach for information
system development. The most important systems for
the exchange of information in seaport clusters and the
role of information and communication technologies
(ICT) in the implementation of electronic business
concept are analyzed through examples of the world’s
leading seaports. Finally, the importance and benefits
of the ICT based information management in port clu-
sters are pointed out.

Keywords: seaport clusters, information management,
ICT, information systems, e-business
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1. UVOD

Implementacija informacijsko-komunikacij-
skih tehnologija i elektroni¢kog poslovanja nu-
zan je korak u racionalizaciji poslovanja, sma-
njenju troSkova te odrzavanju konkurentnosti
morskih luka. Pravovremena informacija u svim
segmentima luc¢kog poslovanja dostupna svim
sudionicima, od presudne je vaznosti za pruzanje
kvalitetne lucke usluge i za uspjeSnost morskih
luka. Morske luke imaju vitalnu ulogu na global-
nom trzistu. Od pocetaka, kada su bile prometni
centri za protok robe i ljudi, morske luke prosle
su kroz veliku transformaciju te su postale indu-
strijski i logisticki centri. Morske luke koje se na
promjenjivom i zahtjevnom pomorskom trzistu
ne pokazu konkurentnima, zanemaruju se kao
luke ticanja na medunarodnim pomorskim ruta-
ma. Jednu od najvaznijih uloga u postizanju i
odrzavanju konkurentnosti morskih luka danas
imaju informacijsko-komunikacijske tehnologije.
S obzirom na neophodnost smanjenja troskova i
racionalizacije poslovanja, morske luke ulazu
znatna sredstva u implementaciju informacijsko-
komunikacijskih tehnologija.

Svrha ovoga rada je analizirati i izloZiti glav-
ne znacajke upravljanja informacijama u luc-
kim klasterima. Cilj ovoga rada je ukazati na
vaznost implementacije informacijsko-komuni-
kacijskih tehnologija u luckim klasterima te
prednosti implementacije i utjecaj na konku-
rentnost morskih luka. U ovom radu dat ce se
odgovor na sljedeca pitanja:

» Kako su evoluirale informacijsko-komuni-
kacijske tehnologije u luckim klasterima?

* Koje su pretpostavke za implementaciju
informacijsko-komunikacijskih tehnolo-
gija u luckim klasterima?

* Koji su najvazniji informacijski sustavi u
luckim klasterima?

» Kako primijeniti elektronicko poslovanje
u luckim klasterima?

* Koje su prednosti implementacije infor-
macijsko-komunikacijskih ~ tehnologija,
odnosno elektroni¢kog poslovanja u luc-
kim klasterima?

2. LUCKI KLASTERI

Lucki klasteri su mjesta koncentracije razlici-
tih djelatnosti vezanih za morske luke te snaZan

1. INTRODUCTION

Implementing the ICT and electronic busi-
ness is a necessary step for the rationalization
of operations, cost savings and maintenance of
the seaport competitiveness. Timely informa-
tion in all aspects of port operations, which is
available to all participants, is crucial in provid-
ing quality port services and in achieving sea-
port efficiency. Seaports play a vital role in the
global market. From the begining, when sea-
ports were centers for the traffic flow of goods
and people, seaports have gone through a ma-
jor transformation and become industrial and
logistics centers. Seaports which are uncom-
petitive in the changing and challenging mari-
time market, are ignored as a port of call in in-
ternational maritime routes. ICT plays one of
the most important roles in obtaining and
maintaining seaport competitiveness. Accord-
ing to the necessity of reducing costs and ra-
tionalization of operations, seaports are invest-
ing significant funds in ICT implementation.

The purpose of this paper is to analyze and
lay out the main features of information man-
agement in seaport clusters. This paper aims at
pointing out the importance of ICT implemen-
tation in seaport clusters and the benefits of
ICT implementation as well as its impact on
seaport competitiveness. This paper will pro-
vide answers to the following questions:

* How has the ICT in seaport clusters evol-
ved?

* What are prerequisites for the ICT im-
plementation in seaport clusters?

* What are the most important informati-
on systems in seaport clusters?

* How to implement electronic business in
seaport clusters?

* What are the benefits of the ICT and
electronic business implementation in se-
aport clusters?

2. SEAPORT CLUSTERS

Seaport clusters are concentrations of vari-
ous activities related to the seaport, and a pow-
erful source of economic effects for the region
that the cluster includes. Many definitions of
seaport clusters exist, and only some of them
are listed. A ‘port cluster’ consists of all eco-
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izvor ekonomskih efekata za regiju koju klaster
obuhvaca. Postoje razlic¢ite definicije luckog
klastera, od kojih se navode samo neke. Lucki
klaster ¢ine sve ekonomske aktivnosti povezane
s dospije¢em brodova i tereta u luckoj regiji [4].
Klasteri su geografske koncentracije interno
povezanih poduzeca, specijaliziranih dobavlja-
Ca, pruzatelja usluga i s njima povezanih institu-
cija [16]. Podrucje luckih klastera razlikuje se
od luke do luke, ovisno o veli¢ini i razvijenosti,
ali u pravilu ga cini uze ili Sire podrucje morske
luke. Globalni institut za logistiku (Global Insti-
tute of Logistics) u istrazivanju o luckim klaste-
rima utvrdio je osnovna obiljezja luckih klaste-
ra, njihovu ekonomsku snagu kao i znacajke
uspjesnog klastera te koristi koje klasteri gene-
riraju. Institut klastere definira kao “populaciju
nezavisnih organizacija koje djeluju u istom
lancu vrijednosti i na istom geografskom po-
druc¢ju”. Lucki klasteri izvor su ekonomske sna-
ge te klju¢an element konkurentnosti [6].

Lucki klasteri generiraju znacajne prednosti
za regiju koju obuhvacaju [6]:

* bolji pristup kompetentnim pojedincima i
inovacijama

* bolji pristup specijaliziranim dobavljaci-
ma i zahtjevnim korisnicima

* bolji pristup istraZivanjima i razvoju

* bolji pristup poduzetnickom kapitalu i in-
vestitorima

* nize transakcijske troskove i
* vecu otpornost na ekonomske krize.

Razvoj luckih klastera temeljen na racional-
nom upravljanju i vodenju osigurava zadovolje-
nje interesa svih dionika i1 pridonosi ekonom-
skom blagostanju uze i Sire regije te cijele
zemlje. Koncentracija znanja, inovacija i kapi-
tala upucuje na veliku moc¢ i vaznost luckih kla-
stera. Morske luke predstavljaju vaznu eko-
nomsku aktivnost na obalnom podruc¢ju. Uz
ekonomske ucinke luka u uzem obalnom po-
drucju, vazan je i ekonomski ucinak luka na za-
lede, odnosno na gospodarske djelatnosti koje
se u zaledu odvijaju. Nadalje, uz ekonomske
ucinke koje morske luke generiraju, znacajni su
1 socijalni ucinci, koji se ogledaju u zapoSljava-
nju u brojnim luckim djelatnostima [7].

nomic activities related to the arrival of ships
and cargoes and located in the port region
[4]. Clusters are geographic concentrations of
internally connected companies, specialized
suppliers, service providers and associated in-
stitutions [16]. The area of the seaport cluster
varies from port to port, depending on the size
and development, but in general includes the
narrower or broader surrounding area of a sea-
port. The Global Institute of Logistics in a
study of port clusters determined the basic
characteristics of the seaport cluster, their eco-
nomic power, as the features of successful clus-
ters and benefits that clusters generate. The In-
stitute defines clusters as “a population of
independent organizations that operate in the
same value chain and in the same geographic
area.” Seaport clusters are a source of econom-
ic strength and a key element of competitive-
ness [6].

Seaport clusters generate significant benefits
for the region which they encompass [6]:

* better access to competent people and
innovation,

* better access to specialized suppliers and
demanding customers,

e better access to frontier research and de-
velopment,

* better access to venture capital and inve-
stors,

* lower transaction costs and
* better responsiveness to €conomic Crisis.

The development of seaport clusters, based
on the rational management and leadership,
provides fulfillment of interests of all stake-
holders and contributes to the economic pros-
perity of immediate and wider region, and also
the whole country. The concentration of knowl-
edge, innovation and capital refers to a great
power and importance of the seaport clus-
ter. Seaports are representing an important
economic activity in coastal areas. Within the
economic effects of seaports in the narrow
coastal area, what is also important is the eco-
nomic impact of the seaports on the hinterland
and the economic activities that take place in
the hinterland. Furthermore, along with the
economic effects which seaports generate, so-
cial effects are very significant, which are re-
flected in the employment in various seaport
activities [7].
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3. DIONICI I DOKUMENTI U
POSLOVANJU MORSKIH LUKA

Kako bi se razumjela uloga i doprinos poje-
dinog dionika lucke zajednice u poslovanju
morske luke, potrebno je definirati skupine dio-
nika te opisati aktivnosti kojima pojedini dionik
sudjeluje u poslovanju morske luke. Dionici
lucke zajednice u Republici Hrvatskoj mogu se
podijeliti u Cetiri skupine [10]:

* Koordinatori i regulatori: lucka uprava, luc-
ka kapetanija, lucki kontrolni centar, kon-
trolna poduzeca, carina, policija te inspekto-
rat.

* Koncesionari: dionici koji na podrucju luke
posluju na osnovi koncesije dobivene od luc-
ke uprave, a to su: lucko prekrcajno poduze-
¢e, pomorski agenti, Spediteri, poduzeca za
pilotazu, poduzeca za tegljenje, komunalne
sluzbe itd.

* Prijevoznici: kopneni i pomorski prijevozni-
Cl.

* Ostali dionici: dionici lucke zajednice koji ne
sudjeluju direktno u lu¢kom poslovanju, na
primjer banke ili osiguravajuca drustva.

U luckom poslovanju svakodnevno se u vise
primjeraka razmjenjuje velik broj dokumenata i
podataka medu dionicima lucke zajednice. Do-
kumenti i podaci u morskim lukama razmjenjuju
se na dva nacina: tradicionalna razmjena papir-
ne dokumentacije i suvremeni nain razmjene
koriStenjem informacijsko-komunikacijskih teh-
nologija. U suvremenim uvjetima poslovanja
morskih luka, tradicionalan nacin razmjene unu-
tar lucke zajednice postaje ogranicavajuéi ¢im-
benik razvoja morske luke. Papirna dokumenta-
cija implicira znatno vece troskove. Razmjenom
veceg broja dokumenata u papirnom obliku, uz
povecane troSkove povecava se i moguénost po-
greSaka te usporava tijek odvijanja cijelog proce-
sa pruzanja lucke usluge. Neki od vaznijih doku-
menata u lu¢kom poslovanju su:

* Dispozicija: pruza informacije o narucitelji-
ma usluge te opis trazenih usluga. Prema tra-
Zenim uslugama razlikuje se nekoliko dispo-
zicija: dispozicija za ukrcaj i iskrcaj, ulazna
dispozicija, izlazna dispozicija, dispozicija za
punjenje i praznjenje kontejnera.

» Zapis lucke koordinacije: dokument lucke

koordinacije u kojem su zapisani postupci i
aktivnosti za obavljanje lucke usluge prema

3. STAKEHOLDERS AND
DOCUMENTS IN SEAPORT
BUSINESS

In order to understand the role and contribu-
tion of each port community stakeholder in
seaport operations, it is necessary to define the
groups of stakeholders and to describe the ac-
tivities through which each stakeholder partici-
pates in seaport operations. Port community
stakeholders in Croatian seaports can be divid-
ed into four groups [10]:

* Coordinators and regulators: Port Authority,
Harbor Master, Port Control Center, control
companies, Police and Inspection authorities.

* Concessionaires: includes stakeholders whi-
ch are conducting business within the seaport
area on concession basis, approved by the
Port Authority: port handling company, frei-
ght forwarders, shipping agents, pilot compa-
nies, towing companies, service companies
etc.

* Carriers: inland and sea transport operators.

* Other Members: stakeholders who do not di-
rectly participate in the seaport operations,
for example banks and insurance companies.

In the seaport business, numerous documents
and data in multiple copies are being exchanged
between the port community stakeholders on a
daily basis. Documents and data in seaports are
being exchanged in two forms: the traditional ex-
change of paper documents and modern ex-
change by the usage of ICT. In modern condi-
tions of the seaport business, traditional
exchange within the seaport community be-
comes a limiting factor for the development of
seaports. Paper documentation implies signifi-
cantly higher costs. By sharing a large number of
documents in a paper form, along with the in-
creased costs, also increases the potential for er-
ror and therefore slows down the entire process
of seaport services. Some of the important docu-
ments in seaport operations are:

* Port Operations and Services Order
(POSO): provides the description of services
required, as well as instructions for the ope-
rations and inspections in seaport service.
According to the services required, various
Port Operations and Services Order exist: ve-
ssel  discharge/loading POSO, Gate-in
POSO, Gate-out POSO, Container filling/
emptying POSO, etc.
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zatraZzenim uslugama i najavljenom dolasku
broda.

* Najava prispijeca (dolaska broda): detaljan
uvid o dolasku broda te o karakteristikama
broda.

* Deklaracija o opasnim teretima: izdaje se
ako na brodu postoji opasni teret te kao po-
tvrda da je takav teret na brodu osiguran i da
nema opasnosti za luku i okolno podrucje
luke prilikom prekrcaja.

* Dozvola brodu za pristajanje: dopustenje
brodu da moze pristupiti obali i privezati se.

* Manifest tereta: detaljan opis tereta koji tre-
ba biti ukrcan, iskrcan ili prekrcan.

* Teretnica: ima dvojaku funkciju: isprava ko-
jom prijevoznik potvrduje da je radi prijevo-
za na brod primio teret, te se obvezuje da ce
nakon zavrSetka putovanja teret predati ovla-
Stenome imatelju teretnice. Izdaje se i kao
potvrda da opis tereta u manifestu odgovara
stvarnom kvantitativnom i kvalitativnom sta-
nju. Ukoliko su zapisi jednaki zapocinje se s
manipulacijom tereta.

4. RAZMJENA INFORMACIJA U
LUCKIM KLASTERIMA

Dionici u modernim morskim lukama raspo-
lazu s razlicitim informacijskim sustavima koji
pokrivaju razli¢ita podrucja luckog poslovanja.
Tradicionalan nacin razmjene informacija u
morskim lukama, uglavnom u obliku papirne
dokumentacije te faksa i e-maila, razvojem in-
formacijsko-komunikacijskih tehnologija i na-
rastajucih zahtjeva korisnika postaje neodrziv u
modernim morskim lukama. Morske luke da-
nas moraju teziti uspostavi informacijskog su-
stava koji ¢e ucinkovito povezati dionike lucke
zajednice te omoguditi efikasno odvijanje pro-
cesa i pruzanje just-in-time' lucke usluge.

Informacijsko-komunikacijske tehnologije i
informacijski sustavi za razmjenu informacija u
luckim klasterima evoluirali su tijekom vreme-
na te je moguce identificirati Cetiri faze [3]:

* Izolirana luka: koriste se samo interni infor-
macijski sustavi. Dionici lucke zajednice ko-
municiraju putem papirne dokumentacije,
telefonski, faksom i e-mailom.

Minutes of Coordination Meeting: seaport
coordination document that states all activi-
ties which are planned daily, according to the
requested services and announced arrivals of
vessels.

* Notice of Arrival: provides details of the
vessel’s arrival and the characteristics of a ve-
ssel.

* Declaration of Dangerous/Polluting Goods:
statement about the presence of hazardous
cargo on board, and vessel’s regulatory com-
pliance in carrying dangerous cargo.

* Permission for a vessel to have communica-
tion with shore: vessel’s inward clearance, in
order to issue a permit for the vessel to acce-
ss the inner seaport area

* Cargo Manifest: description of a cargo to be
loaded or unloaded to/from the vessel.

* Bill of Lading: confirms that the carrier recei-
ved the cargo on bord the vessel for the tran-
sport and agrees that after the voyage he is
charged to submit the cargo to the authorized
holder of a Bill of lading. The amount of go-
ods specified in the Bill of Lading must be
equal to the ammount in the Cargo Manifest.

4. INFORMATION EXCHANGE IN
SEAPORT CLUSTERS

Stakelholders in modern seaports posess in-
formation systems which cover different aspects
of port business. Traditional manner of infor-
mation exchange within seaports (mainly in a
form of paper documents, fax and e-mail), ac-
cording to the ICT development and growing
customer requirements, has become an unsus-
tainable business method in modern sea-
ports. Seaports today have to strive to establish
an information system that will effectively con-
nect all Port Community stakeholders and ena-
ble an efficient execution of the processes, as
well as provide just-in-time' port services.

The Information and communication tech-
nology and the systems for information ex-
change in seaport clusters have evolved over
time, therefore it is possible to identify four
stages [3]:

I pravovremena usluga uz smanjenje troskova na principu

proracuna vremena isporuke

I timely service through cost savings based on the calculation
of the delivery time
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* Povezana luka: iz uZe unutarnje komunikaci-
je dolazi do Sire povezanosti koja sada obu-
hvaéa dionike lucke zajednice koji razmje-
njuju dokumente i informacije koriste¢i EDI
(Electronic Data Interchange) sustav razmje-
ne podataka. Lucka zajednica povezana je
zajednickim informacijskim sustavom.

* Lucka zajednica: povezivanje lucke zajedni-
ce nastavlja se stvaranjem posebnih zajedni-
ca s pomorskim i kopnenim prijevoznicima.
Lucka zajednica povezana je upotrebom web
aplikacija.

* Globalno povezana luka: iskljuCuje se bilo
kakav “papirni oblik” komunikacije, pobolj-
Sava se upravljanje u lukama, lucka zajednica
povezana je s eksternim subjektima te se od-
vija suradnja medu razli¢itim lukama.

Moderne svjetske morske luke veé se nalaze
u Cetvrtoj fazi, poslujuci bez papirne dokumen-
tacije i suradujuci aktivno s drugim lukama i su-
bjektima koji se nalaze na uzem ili Sirem po-
drucju luke, i nisu izravno ukljuceni u lucke
operacije. Hrvatske morske luke Rijeka i Ploce
trenutno su u procesu prelaska iz prve u drugu
fazu. Razloge tome treba traziti u propustenim
investicijskim ulaganjima osamdesetih godina
proslog stoljeca te u ratnim zbivanjima koja su
skrenula teret s hrvatskih prometnih pravaca i
donijela znacajne gubitke. Nakon prestanka
rata i povratka tereta u hrvatske luke te uz po-
mo¢ kredita Svjetske banke, ulozena su sred-
stva za implementaciju informacijsko-komuni-
kacijskih tehnologija.

Implementacija informacijsko-komunikacij-
skih tehnologija u morskim lukama sloZen je i
financijski zahtjevan proces. Svaka morska luka
odabire optimalnu kombinaciju resursa i nacin
na koji ¢e implementirati informacijsko-komu-

* Isolated Seaport: only internal information
systems are used. Port Community Members
communicate by paper documentation, te-
lephone, fax and e-mail.

* Communicated Seaport: the Port Communi-
ty informatization goes beyond the scope of
internal cohesion, and also opens up to the
wider community and users of port services
by an EDI system which is used to exchange
documents and information. The Port Com-
munity is now connected by a common ICT
system.

* Port Community: the Port Community infor-
matization continues by creating special co-
mmunities, together with land and sea carri-
ers. The Port Community is interlinked
through web applications.

* A Worldwide Seaport Community: the highest
level of integration and informatization of a
Port Community, which consists of a complete
replacement of paper-based processes by e-
processes, modernization of logistics manage-
ment, full integration with external entities
and informatized cooperation among ports.

Modern world seaports are already in the
fourth stage, communicating completely with-
out paper documents and actively cooperating
with other seaports and operators, who are on
the narrower or wider port area and are not di-
rectly involved in seaport operations. The
Croatian seaports Rijeka and Ploce are cur-
rently in the process of transition from the first
to the second phase. The reasons for this
should be seeked in the ommited investments
in the eighties and the war events, which divert-
ed cargo from the Croatian transport routes
and created substantial losses. After the end of
the war and the return of cargo to Croatian

Shema 1. Faze razvoja i integracije informacijsko-komunikacijskih tehnologija u lu¢kim klasterima
Figure 1 Stages of development and integration of the ICT in seaports

Izolirana Povezana Lucka pO\Eil;):r?;nl?lka
luka luka zajednica h
Isolated > Communicated > Seaport > Wgréf;;}:de‘
seaport seaport Community Community

Izvor: prilagodeno prema: De la Guia, J. G., M. Llop, Valencia Port Community System Development Strategy & Practice,

Autoridad Portuaria de Valencia, Gijon, May 21* 2010, str. 6.

Source: Adapted from: De la Guia, JG, M. Llop: Valencia Port Community System Development Strategy & Practice, Portuaria

Autoridad de Valencia, Gijon, May 21 2010, p. 6
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nikacijske tehnologije prema obiljezjima svoje
djelatnosti, naCinu upravljanja lukom, trenutno
raspolozivim sredstvima i ciljevima koje zeli po-
stici.

Prema EFFORTS projektu za ucinkovite
operacije u morskim lukama (FP-6 DG Resear-
ch Integrated Project EFFORTS; Effective Ope-
rations in Ports) predlaze se postupak koji moze
pomoci u implementaciji informacijsko-komu-
nikacijskih tehnologija u morskim lukama, od-
nosno nacin modeliranja integralnog informa-
cijskog sustava u morskim lukama [2]. Projekt
ukljucuje odredbe Integrirane pomorske politi-
ke Europske unije. Prilikom implementacije in-
formacijsko-komunikacijskih ~ tehnologija u
morskim lukama predlaze se procesni pristup.
Pri tome je najvazniji zadatak uklanjanje dis-
kontinuiteta u fazama razvojnog procesa. Ra-
zvojni proces sastoji se od Cetiri faze [2]:

* specifikacija

* implementacija

* provjera valjanosti i

* uvodenje sustava u rad.

Razvoj sustava zapocinje fazom specifikacije
koja se sastoji od tri procesa. Prvi proces je pre-
gled poslovne domene (business domain view).
Poslovna domena podrazumijeva identificiranje
djelatnosti luke (luka za generalni teret, luka za
tekuci teret, kontejnerska luka itd.) te utvrdiva-
nje sljedecih svojstava: granice sustava, sudioni-
ka u sustavu i poslovnih procesa, odnosno inte-
rakcije izmedu sudionika medusobno te
interakcije sudionika i sustava. Nadalje, faza
specifikacije nastavlja se pregledom poslovnih
zahtjeva, odnosno procesa (business require-
ments view) kojim se identificiraju i odreduju
zahtjevi poslovnih procesa, definiranih u analizi
poslovne domene. Pregledom poslovnih proce-
sa identificiraju se sljedeca svojstva: 1. tijek ak-
tivnosti pojedinog sudionika i izmedu sudioni-
ka, 2. poslovni subjekti koji su ukljuceni u
suradnju, 3. promjene u sustavu inicirane su-
radnjom medu sudionicima (promjene stanja
sustava). Treci proces u fazi specifikacije je pre-
gled poslovnih transakcija (business transacti-
ons view). Pregledom poslovnih transakcija
utvrduju se interakcije u poslovnim procesima
identificirane u pregledu poslovnih procesa.
Cilj je opisati slijed razmjene podataka i podat-
ke koji se razmjenjuju. Proces se sastoji od: pre-
gleda tijeka poslovne suradnje koja moze biti
sastavljena od viSe interakcija, prikaza poslov-

seaports, and with the help of the World Bank
loans, Croatian seaports generated funds for
the ICT implementation.

Implementing the ICT in a seaport is a com-
plex and financially demanding process. Every
seaport selects an optimal combination of re-
sources and the manner of implementing the
ICT, according to the characteristics of its ac-
tivities, port management, available resources
and objectives to be achieved.

According to the EFFORTS project for the
effective operation in seaports (FP-6 DG Re-
search Integrated Project efforts; Effective Opera-
tions in Ports), a procedure that can assist in im-
plementing the ICT in seaports and the mode
of modeling an integrated information sys-
tem in seaports, is suggested [2]. The Project
includes recommendation of the Integrated
Maritime Policy of the European Union. Dur-
ing the ICT implementation in seaports, a proc-
ess-based approach is recommended. The most
important task is the removal of discontinuities
in the phases of the development process. The
development process consists of four phases

[2]:
* Specification,
* Implementation,
* Validation and
* Introduction.

The development of the system starts with
the specification phase, which consists of three
processes. The first process is a review of the
business domain (Business Domain View). The
business domain involves identification of the
scope of seaport activities (seaport for general
cargo, seaport for liquid cargo, container sea-
port, etc.) and determination of the following
characteristics: system borders; participants in
the system and business processes; interactions
between each participant and the interaction of
the participants and the system. Furthermore,
the specification phase continues by reviewing
the business requirements and processes (Busi-
ness Requirements View), which identifies and
determines requirements of the business proc-
esses defined in the analysis of the business do-
main. Through review of the business process-
es, the following characteristics are determined:
1. flow of activities of individual participants
and among the participants, 2. business entities
who are involved in co-operation, 3. changes in
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nih interakcija kako bi se poslovne transakcije
detaljno razradile te prikaza podataka i infor-
macija koje se u transakcijama razmjenjuju.

Faza implementacije sastoji se od tri procesa.
Prvi proces je dizajn softvera. Dizajnira se in-
formacijska platforma na temelju ulaznih poda-
taka prethodno prikupljenih u specifikaciji.
Drugi proces, implementacija softvera, podra-
zumijeva fazu provedbe razvojnih procesa, pro-
gramiranje baze podataka i programiranje
funkcionalnosti sustava. Implementiraju se sof-
tverski paketi koji se trebaju napraviti zasebno,
tako da se u sljedecoj fazi moze napraviti pro-
vjera svakog posebno. U sljedecem procesu sof-
tver se integrira u ciljano okruZje nakon provo-
denja testa integracije.

U fazi provjere valjanosti provodi se provje-
ra valjanosti u odnosu na rezultat prethodne
faze. To je glavni cilj faze provjere, koja se obic-
no provodi setom testova prihvatljivosti za kori-
snika (user acceptance tests).

Faza uvodenja sustava u rad temelji se na re-
zultatima prethodnih faza. Ova faza sastoji se
od dva medusobno povezana procesa. Najprije
se postavlja pitanje: je li sustav primjenjiv? Ako
je sustav primjenjiv, vodi se prema konacnom
dovrSetku. Nadalje, sustav se kontrolirano pu-
Sta u rad. Ako je sustav primjenjiv, provodi se
obuka korisnika i implementiraju se strukture i
procedure za odrzavanje i podrSku. Naposljet-
ku se sustav u potpunosti pusta u rad.

Procesni pristup izgradnji modela omogucuje
uspjeSnu implementaciju informacijsko-komu-
nikacijskih tehnologija. Model za implementa-
ciju treba biti jednostavan kako bi se omogucilo
jednostavno povezivanje dionika lucke zajedni-
ce i jednostavna razmjena podataka i dokume-
nata medu njima.

5. INFORMACIJSKI SUSTAVI U
LUCKIM KLASTERIMA

Da bi razmjena podataka bila pravovremena
i potpuna te na taj nacin doprinosila kontinui-
tetu aktivnosti u luckim klasterima, potrebna je
sinergija informacijskih sustava koji ¢e svaki u
svojoj domeni prikupljati potrebne informacije,
koje ¢e se objediniti u jedinstvenu informaciju
za donoSenje odluka u cjelokupnom luckom
poslovanju. Postojanje i razvijenost ovih susta-
va pretpostavka je za razvoj elektroni¢kog po-
slovanja u morskim lukama. Najvazniji sustavi

the system initiated by cooperation between
the participants (the system state changes). The
third stage of the specification process is an
overview of the business transactions (Business
Transactions View). By examining the business
transactions, interactions in the business proc-
esses identified in a business process review
shall be determined. The aim is to describe the
sequence of data exchange and data
shared. The process consists of: the review of
the business cooperation flow which may be
composed of multiple interactions, display of
business interactions in order to elaborate a de-
tailed business transactions and display of data
and information which are exchanged in the
transactions.

The implementation phase consists of three
processes. The first process is the software de-
sign. In this process the information platform is
developed, based on the input data previously
collected in the specification phase. The second
process, the implementation of the software,
includes the conduct stage of the development
process, database programming and program-
ming of the system functionality. Software
packages sholud be made separately in order to
check each of them in the next stage. In the fol-
lowing process, a software integrates into the
target environment after conducting a test of
integration.

In the validation phase, a test of the system
components from the previous implementation
phase is provided. The scope of this phase is
testing the system from the user’s aspect, which
is usually carried out via a set of acceptance
tests (User Acceptance Tests).

The introduction phase of the system devel-
opment is based on the results obtained from
the previous phases. This phase consists of two
interconnected processes. Firstly, the question
is asked: Is the system applicable? If the system
is applicable, then the project should be final-
ized. Secondly, a system is released into a con-
trolled operation. If the system is applicable,
then the user training starts and the structures
and procedures for maintenance and support
are implemented. Finally, the system is fully in-
troduced into operation.

The process based approach in developing a
system is a method for a successful implemen-
tation of the ICT. The model for the implemen-
tation should be simple and should provide
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za razmjenu podataka u luckim klasterima
mogu se podijeliti u tri skupine [9]:

* Sustav za upravljanje terminalom (7erminal
Operating System): omogucuje planiranje svih
prekrcajnih aktivnosti na luckim terminalima
osobito kada je rije¢ o kontejnerskim termi-
nalima. Funkcije sustava su: planiranje resur-
sa, operativnih povrSina, potrebne opreme,
procesa prekrcaja i slaganja kontejnera, veli-
¢ine kontejnera, te sadrzaja i tipa kontejnera.

* Lucki menadZment informacijski sustav
(Port Mangement Information System): lucka
uprava u svom poslovanju treba veliki broj
informacija kako bi mogla provoditi nadzor
nad cjelokupnim luckim aktivnostima u svr-
hu donosenja pravovremenih i pravilnih od-
luka.

* Integralni sustav za elektronicku razmjenu
podataka u luckom Kklasteru (Port Community
System): povezuje cjelokupnu lucku zajednicu
u svrhu razmjene podataka i dokumenta.

Medu navedenim sustavima, od iznimne je
vaznosti Integralni sustav za elektronicku raz-
mjenu podataka u luckom klasteru (“Port Com-
munity” sustav — PCS). Implementacija Inte-
gralnog sustava za elektronicku razmjenu
podataka u luckom klasteru i povezivanje dioni-
ka lucke zajednice informacijskim sustavom
kako bi razmjenjivali dokumente i podatke,
osnova je za ucinkovitost koordinacije aktivnosti
koje dionici obavljaju. Implementacija PCS-a
omogucuje morskim lukama novu dimenziju
kvalitete lucke usluge i vece zadovoljstvo kori-
snika, Sto rezultira ve¢om kompetitivnoscu i ak-
tivnijom ukljueno$¢u na pomorskom trzistu.

PCS je informacijski sustav koji dostavlja in-
formacije u dobavne lance koji djeluju u luka-
ma [13]. PCS je odgovoran za: prikupljanje,
kontrolu, razmjenu i pretvorbu podataka [14].
PCS je elektronicka platforma koja povezuje
viSe sustava upravljanih razliitim organizacija-
ma koje ¢ine luc¢ku zajednicu [15].

Prednosti primjene PCS-a u morskim luka-
ma, kao okvira za bolju koordinaciju i komuni-
kaciju unutar luc¢kog klastera su [11]:

* razvoj Single Window? sustava

* standardizacija razmjene informacija

2 sustav koji omogucuje unos i koristenje svih podataka i do-

kumenata u uvoznim ili izvoznim transakcijama putem samo
jednog unosa ulaznih podataka

easy connection of seaport stakeholders, in or-
der to easily exchange the data and documents
among them.

5. INFORMATION SYSTEMS IN
SEAPORT CLUSTERS

In order the for information exchange to be
timely and complete, and thus contribute to the
continuity of activities in seaport clusters, a syn-
ergy of information systems is required, that
will (each in its domain) collect the necessary
information, which will be consolidated into a
single information used for decision making in
the overall seaport operations. The existence
and development of these systems is a prereq-
uisite for the development of electronic busi-
ness in seaports. The most important informa-
tion systems for the data exchange in seaport
clusters can be divided into three categories [9]:

* Terminal Operating System: enables the pla-
nning of all transshipment activities in the se-
aport terminals, especially in container ter-
minals. The system functions are: resource
planning, operational area, necessary equi-
pment, the process of rehandling and stac-
king containers, container size, content and
type of container.

* Port Management Information System: the
Port Authority in its operations needs vario-
us information in order to be able to supervi-
se the overall activities of the seaport in or-
der to make timely and proper decisions.

* Integral system for electronic data interc-
hange in the port cluster (Port Community
System): connects the entire Port Communi-
ty with the aim to conduct the exchange of
information and documents.

Among these systems, of utmost importance
is the Integral System for Electronic Data In-
terchange in the Seaport Cluster (Port Com-
munity System). Implementing the Port Com-
munity System and linking Port Community
stakeholders via an information system in order
to exchange documents and data, is a basis for
the effective coordination of activities per-
formed by the stakeholders. The implementa-
tion of the Port Community System allows a
new dimension of the seaport service quality
and customer satisfaction, resulting in a greater
competitiveness and active inclusion into the
maritime market.
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* tocno i prakti¢no 24/7 podnosenje infor-
macija

* centralizacija svih operacija koje provode
¢lanovi lucke zajednice

* on-line zahtjevi za usluge
* on-line placanje usluga

* fleksibilnost u dostavi informacija u vise
formata

* izvjeStavanje
¢ ustede u cijeloj luckoj zajednici i
* statistiCka analiza podataka.

Razmjena dokumenata u suvremenim mor-
skim lukama danas se provodi putem informa-
cijsko-komunikacijskih tehnologija, no jos uvi-
jek je u manjoj mjeri prisutan i tradicionalan
nacin razmjene podataka. Tradicionalan nacin
razmjene dokumenata i podataka u morskim
lukama obiljeZen je nizom nedostataka. S obzi-
rom na sporije, ru¢no ili poluautomatizirano is-
punjavanje 1 ispravak dokumenata, znatna su
kaSnjenja u dostavi dokumenata te troSkovi ci-
jelog procesa. Kako se informacije ponavljaju
viSe puta, povecana je mogucnost pogreski i do-
lazi do porasta broja kriti¢nih situacija (npr. ne-
pravilno rukovanje opasnim teretom zbog ne-
dovoljnog broja informacija ili nepravovremene
informacije). Cesta je neuskladenost tijeka do-
kumenta i tereta - teret stize i prije relevantne
dokumentacije. Nadalje, tradicionalan nacin
razmjene podataka i dokumenata nepovoljno
utjece na donoSenje odluka od strane menad-
zmenta, na ucinkovitost uporabe resursa (npr.
kontejnera) i na kontinuitet luckih operacija.
Nerijetko se dogada dupli booking tereta te su
troskovi skladiStenja robe znatno veéi. Otezana
je identifikacija kriti¢nih toc¢aka u transportnom
lancu kao i odabir adekvatne opreme za tran-
sport zbog neadekvatnih zahtjeva. Poradi utje-
caja na proces pruzanja lucke usluge vise je
pravnih konflikata — nesiguran obracun i napla-
ta u ugovorima (stojnica, prekostojnica), uvjeti
transporta, teretnice i sl. Komunikacija medu
sudionicima u razmjeni podataka i dokumenata
je neprecizna te obiljeZzena vec¢im brojem nefor-
malnih kontakata [12].

Primjena elektroni¢ke razmjene dokumenata
i podataka u morskim lukama neophodan je i
neizbjezan korak u njihovom buduéem poslova-
nju. Suvremeni nacin razmjene dokumenata u
morskim lukama temelji se uglavnhom na upotre-

The Port Community System can be defined
as an entity delivering information to supply
chains operating in the port [13]. The PCS is re-
sponsible for the data supply, data control, data
distribution, and data conservation [14]. PCS is
an electronic platform that connects multiple
systems operated by a variety of organizations
that make up a seaport community [15].

The advantages of the PCS appplication in
seaports, as a framework for a better communi-
cation and coordination of Port Community
Members, are [11]:

* Single Window? System,

e Standardization of the information exc-
hanged,

e Convenient 24/7 submission,

* Centralization of the IT operation for
Port Community Members,

* On-line request for services,
* On-line payment for services,

* Flexibility in the submission of informati-
on in multiple formats,

e Mangement Information System for re-
porting,

* Cost saving for all Port Community
Members,

* Statistical Analysis of the data generated
for improving the services, and

¢ Enhancement in the trade.

The exchange of documents and data in
modern seaports today is mainly conducted via
information and communication technologies,
but still less present in the traditional manner
of data exchange. The traditional manner of ex-
changing documents and data in seaports is
characterised by a range of disadvantages. Due
to slow, either manual or semi-automated fill-
ing in and correcting documents, delays in the
delivery of documents that occur and the costs
of the whole process are significant. Because
the information input is repeated several times,
the possibility of errors is increased and the
number of critical situations increases (eg. im-
proper handling of dangerous goods due to in-
sufficient or untimely information). A common
mismatch in the flow of documents and cargo
occurs - cargo arrives before the relevant docu-
mentation. Furthermore, the traditional man-

2 system that allows use and input of all data and documents

in the import or export transactions by a single entrance
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Tablica 1. Implementirani standardi za elektronicko poslovanje u vodecim svjetskim morskim lukama
Table 1 Implemented standards for electronic business in the world’s leading seaports

Portal za
Format poruke Enkripcija | Identifikacija | Komunikacija Sigurnost E-usluge elektro;ucku
Message format Encriptyion Recognition | Communication Security E-services trgovinu
E-commerce
portal design
UN/EDIFACT ASCII DUNS HTTP SSL ebMSv2.0 ISO TC 154
ANSI X12 ISO-88591 GLN SMPT TLS SOAP v1.1 ISO 17894
Cargo IMP ISO 10646 GTIN FTP LDAP - -
XML v1.0 - SScC - XML.. - -
Enkripcija
ebXML - SITC : XML : :
potpis
MSML - - - S/MME - -
XLS - - - PKI - -
. 1SO
Text in CSV format - - - 22853 - -
SMS - - - - - -
ISO 9735 - - - - - -

Izvor: Jaffari M., et al., E-Commerce Development Experiences in World’s Leading Container Ports and Offering a Model for
Shadidi Rajaee Port, Maritime Policy and Management, 2010., January, str. 60.

*- Nije raspolozivo

Source: Jaffari M. et al.: E-commerce development experiences in the world’s leading container ports and offering a model for
Shadid Rajaee Port, Maritime Policy and Management, January 2010., p. 60

*- Data not available

bi medunarodnog EDI (Electronic Data Interc-
hange) standarda. S vremenom je EDI standard
prilagoden i razvijen posebno za transportnu
djelatnost te je razvijen EDIFACT® standard za
poruke u luckim operacijama [1].

Osim EDIFACT poruka kao medunarodno
standardiziranih poruka koje se najvise koriste,
u morskim lukama u novije vrijeme koriste se i
drugi standardi za prijenos poruka izmedu or-
ganizacija u luckom klasteru prilikom obavlja-
nja elektroni¢kog poslovanja. Neki standardi su
noviji u smislu njihovog koriStenja kao §to je
XML i ebXML*. Prikazani su u tablici 1. podi-
jeljeni po kategorijama: format poruke, enkrip-
cija, oznake, komunikacija, sigurnost, e-usluge,
dizajn portala za elektronicku trgovinu.

Tablica 2. pokazuje elektronicke usluge u vo-
decim svjetskim morskim lukama: Hong kong,
Singapur, Sangaj, Busan, Kaoshiung, Roter-
dam, Hamburg i Jabel Ali. Usluge su podijelje-

3 Electronic Data Interchange For Administration, Commerce
and Transport
* E-business Extensible Markup Language

ner of the data and document exchange has an
unfavorable effect on the management decision
making, the efficient use of resources (eg. con-
tainers) and the continuity of seaport opera-
tions. Double cargo booking frequently occurs,
and costs of cargo storage significantly increase.
The identification of the critical points in the
transport chain is obscured, as well as the selec-
tion of an adequate equipment for the trans-
port due to improper requests. Due to the im-
pact on the process of providing seaport
services, a legal conflict arises — the uncertain
calculations and payments of the contract (lay-
days, demurrage), transport conditions, Bill of
Lading. Communication among the partici-
pants in the data and document exchange is im-
precise and is characterized by numerous infor-
mal contacts [12].

The application of electronic document and
data exchange in seaports is a necessary and in-
evitable step in the future business of sea-
ports. The modern manner of exchanging docu-
ments in seaports is mostly based on the use of
the international EDI (Electronic Data Inter-
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Tablica 2. Elektronicke usluge u vodeéim svjetskim morskim lukama
Table 2 Electronic services in the world’s leading seaports

Usluga

Hong Singapur Sangaj
Kong  Singapur Shangai Busan Kaoshiung Rotterdam Hamburg Jabel Ali

Busan Kaohsiung Rotterdam Hamburg Jabel Ali

Ukupno
Sum

Morski prijevoz
Shipping
Elektronicki prijem
broda
Ships electronic
reception
Manifest tereta i
plan slaganja
Manifest and bay
plan
interchange
Specifikacije za
opasan teret
Dangerous goods
specifications
Zahtjev za ukrcaj i
iskrcaj
Ship loading and
discharging
order

v

v

v

v

4

v

v

v

Kopneni prijevoz
Land transport
Pakiranje i
raspodjela za
transport
Packing and staffing
for transportation
Potvrda podrijetla
Certificate of origin
Zahtjev za
prijevozom
(zeljeznicki i
cestovni)
Request of
commodity
transportation
(Rail & Road)

Carinjenje
Customs
Zahtjev za
inspekcijom
Goods inspection
demand
Primanje i slanje
elektronickog
manifesta
Send or receive
electronic manifest
Placanje carinskih i
poreznih pristojbi
Custom tax and tariff
payment
Certifikat o
uvezenoj i izvezenoj
robi
Certify goods import
and export

382
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Usluga

Hong Singapur Sangaj Busan Kaohsiung Rotterdam Hamburg Jabel Ali | Ukupno
Kong  Singapur Shangai Busan Kaoshiung Rotterdam Hamburg Jabel Ali Sum

Carinska v v v v
dokumentacija
Work flow
management of
custom clearance
documents

v v v v 8

Financije
Finance v v v v
Elektronicko
osiguranje
Electronic insurance
Dugoroc¢no v v - v
kreditiranje
Long term credit
commitment
E-placanje v v v v
E-payment

Informacije
Information v v v v
Meteoroloske
prilike u luci
Port climate
forecasting
Dolazak i odlazak v v v v
brodova
Entry or departure of
vessels
Pracenje kontejnera v v v v
Container tracing
and history
Lucka statistika v v v v
Port statistics
Lucke performanse v - v -
Port performance

Izvor: Jaffari M. et al., E-commerce development experiences in world’s leading container ports and offering a model for
Shadidi Rajaee Port, Maritime Policy and Management, January 2010., str. 58.

*- usluga nije dostupna/usluga je u procesu pripreme

Source: Jaffari M. et al.: E-commerce development experiences in the world’s leading container ports and offering a model for
Shadid Rajaee Port, Maritime Policy and Management, January 2010., p. 58

*- Service is not available/service is in the process of preparation

ne u pet kategorija: morski prijevoz, kopneni
prijevoz, carinjenje, financije i informacije.

Elektronicke usluge u osam najvecih svjetskih
morskih luka podijeljene su u pet skupina: prije-
voz, transport, carinjenje, financije i informacije.
Navedene luke nude sve najvaznije usluge koje
predstavljaju osnovnu i neophodnu ponudu
elektronickih usluga u modernim morskim luka-
ma, a to su: elektronicka dokumentacija, elek-
tronicko placanje, informacije o meteoroloskim
prilikama u luci, dolasku i odlasku brodova, pra-
¢enju kontejnera te lucke statisti¢ke informacije.
Elektronicku potvrdu o podrijetlu tereta omogu-
¢uju samo dvije luke: Singapur i Busan. Nadalje,
samo tri luke: Hong Kong, Busan i Kaohsiung

change) standard. Over time, the EDI standard
has been developed and adapted specifically for
a transport service, and a specific EDIFACT?
standard for messages in port operations was
developed [1].

Apart from EDIFACT messages, as interna-
tionally standardized format of messages that
are used in seaports, some other standards for
the transmission of messages between organiza-
tions in the seaport cluster and in the perform-
ance of electronic business are recently being
used. Some standards are used more, such as

3 Electronic Data Interchange For Administration, Commer-
ce and Transport
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omogucuju elektronicki uvid u pakiranje i raspo-
djelu za transport.

Od posebne vaznosti su podaci o pokretima
brodova. Vaznost podataka o brodovima proizla-
zi iz uvjetovanosti svih luckih operacija dola-
skom broda, karakteristikama broda i tereta koji
se prevozi. Podaci bi sadrzavali [S]: prednajavu
uplovljenja, najavu uplovljenja, uplovljenje, pre-
mjestaj, najavu isplovljenja, isplovljenje, najavu
operacija ukrcaja/iskrcaja broda, najavu kopne-
ne operacije, dodjelu resursa, ukrcaj/iskrcaj bro-
da, izvrSenje kopnene operacije, opasan teret.

Studija Ujedinjenih naroda o prakti¢noj pri-
mjeni informacijsko-komunikacijskih tehnolo-
gija u morskim lukama zapadne Azije (Good
practices in information and communications te-
chnology (ICT) applications in seaports in Eco-
nomic and Social Commision for Western Asia
member countries) navodi sljede¢e prednosti,
odnosno koristi primjene informacijsko-komu-
nikacijskih tehnologija u morskim lukama. Jed-
na od najznacajnijih koristi je smanjenje vreme-
na i troSkova u procedurama vezanim uz
brodove i teret. Postize se bolja povezanost luc-
ke zajednice primjenom EDI sustava za raz-
mjenu podataka i potpora sustavu odlucivanja
on-line informacijama o izvrSenim luckim ope-
racijama te operacijama u tijeku. Nadalje, zna-
Cajno se smanjuje preopterecenje luke kroz
kontrolu upravljanja terminalom te se minimi-
ziraju i optimiziraju operativne procedure kroz
planiranje. Smanjuje se vrijeme za carinske po-
stupke na brodovima i teretu i broj nepredvide-
nih situacija ili ljudskih pogresaka. Konacno,
povecava se produktivnost i profitabilnost bo-
ljom iskoristivoscu vezova i slagaliSnih povrSina
te broj opsluzenih brodova, kao i zadovoljstvo
korisnika one-stop-shop® uslugama i e-uslugama
kroz web aplikacije [17].

6. ZAKLJUCAK

Lucki klasteri su specificne zemljopisne kon-
centracije u kojima djeluju brojne organizacije i
odvijaju se brojne djelatnosti iz domene luckog
poslovanja. Lucki klasteri su snazan izvor eko-
nomskog prosperiteta za regiju koju klaster
obuhvaca. Nadalje, u lu¢kim klasterima velika
je koncentracija kapitala, inovacija, znanja i
tehnologije. U luckim klasterima djeluje veliki

5 poslovni koncept nudenja vise razlicitih usluga na samo jed-
nom mjestu

XML or ebXML. These standards are shown in
Table 1, divided by categories into: message for-
mat, encryption, recognition, communication,
security, e-services, e-commerce portal design.

Table 2 shows the electronic services in the
world’s leading seaports: Hong Kong, Singapur,
Shangai, Busan, Kaoshiung, Rotterdam, Ham-
burg and Jabel Ali. Electronic services are devi-
ded in five categories: Shipping, Land trans-
port, Customs, Finance and Information.

Electronic services in eight of the world’s
largest seaports are divided into five groups:
shipping, transportation, customs, finance and
information. These seaports provide all the es-
sential services that are a basic and indispensa-
ble range of electronic services in modern sea-
ports, and are as follows: electronic documents,
electronic payment, information on meteoro-
logical conditions in the port of arrival and the
arrival of ships, containers and port monitoring
statistical information. Electronic certificates of
origin of goods are available only in two sea-
ports: Singapore and Busan. Furthermore, only
three seaports: Hong Kong, Busan and Kaohsi-
ung allow electronic access to packing and dis-
tribution for transport.

Information about the movements of vessels
would be of particular interest. The data would
cover the following processes [5]: pre arrival
notice, notice of arrival, entry of vessel, vessel’s
removal, notice of departure, vessel’s depar-
ture, announcement of the loading/unloading
operations, announcement of land operations,
resource allocation, loading/unloading opera-
tions, the execution of land operations, danger-
ous goods, etc.

A Study of the United Nations Confernece on
the Practical Application of ICT in the Seaports
of Western Asia (Good Practices in Information
and Communications Technology (ICT) Applica-
tions in Seaports in Economic and Social Com-
mission for Western Asia Member Countries)
states the following advantages and benefits of
the ICT implementation in seaports. One of the
most important benefit is the decreased time
and cost of vessel and cargo procedures. A bet-
ter integration of the port community through
EDI and a better decision support through on-
line information on past and current seaport op-
erations is achieved. Furthermore, the overload
of seaport is significantly reduced through termi-
nal mangement control, and the operational
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broj dionika koji obavljaju razlicite djelatnosti
pritom razmjenjujuéi puno dokumenata i poda-
taka te je stoga primjena informacijsko-komu-
nikacijskih tehnologija neophodna kako bi se
odrzala ucinkovitost luckih operacija.

Komunikacija medu dionicima u lu¢kom kla-
steru evoluirala je tijekom vremena od faze ko-
munikacije putem papirne dokumentacije, tele-
fona, telefaksa i elektronicke poSte pa sve do
faze komunikacije u potpunosti bez papirne do-
kumentacije, koriStenjem web aplikacija. Kako
bi se razvio informacijski sustav koji omogucuje
jednostavnu i uéinkovitu razmjenu informacija u
lu¢kom klasteru preporucljivo je primijeniti pro-
cesni pristup koji obuhvaca specifikaciju sustava,
implementaciju, provjeru valjanosti i uvodenje
sustava u rad. Informacijsko-komunikacijske
tehnologije osnova su za primjenu koncepta
elektronickog poslovanja u luckim klasterima.
Vodece svjetske morske luke koriste cijeli spek-
tar elektronickih usluga u svim podrucjima svog
poslovanja: prijevoz, transport, carinjenje, finan-
cije i informacije. Kako bi realizirale elektronic-
ko poslovanje primjenjuju razlicite standarde
kao sto su EDI, XML i sl.

Upravljanje informacijama u luckom klaste-
ru, temeljeno na primjeni informacijsko-komu-
nikacijskih tehnologija i koncepta elektronic-
kog poslovanja ima znacajne prednosti za
poslovanje morskih luka: smanjenje vremena 1
troskova u procedurama vezanim uz brodove 1
teret; bolja povezanost lucke zajednice primje-
nom EDI sustava za razmjenu podataka i pot-
pora sustavu odlucivanja on-line informacijama
o0 izvrSenim luckim operacijama te operacijama
u tijeku; standardizacija razmjene informacija;
to¢no 1 prakti¢no 24/7 podnosSenje informacija;
centralizacija svih operacija koje provode cla-
novi lucke zajednice te postizanje uSteda u cije-
lom luc¢kom klasteru.

procedures are minimized and optimized
through planning. The time neccessary for cus-
toms procedures (regarding vessels and cargo)
and the number of unforeseen situations and hu-
man error is decreased. Finally, the productivity
and profitability is increased through a better
utilization of berths and yard surfaces and the
number of served vessels, as well as the custom-
er satisfaction with one-stop-shop services and
e-services through Web applications [17].

7. CONCLUSION

Seaport clusters are specific geographic con-
centractions of numerous organizations and ac-
tivities in the domain of seaport operations,
and are a strong source of the economic pros-
perity for the region that a cluster includes.
Furthermore, a large concentration of capital,
innovations, knowledge and technology is
found in seaport clusters. A large number of
stakeholders operate within a seaport cluster,
who perform various activities while sharing
numerous documents and data, therefore the
ICT implementation is crucial in maintaining
the efficiency of seaport operations.

Communication among stakeholders in sea-
port clusters has evolved over time, from the
phase of communication by paper documenta-
tion, telephone, fax and e-mail, to the phase of
communication conducted entirely without the
usage of paper documentation, by using web
applications. In order to develop an informa-
tion system which allows an easy and effective
exchange of information in the seaport cluster,
it is reccomended to apply a process-based ap-
proach, which includes: system specification,
implementation, validation and introduction of
the system into operation. The ICT are a basis
for tjhe implementation of the electronic busi-
ness concept in seaport clusters. The world’s
leading seaports utilize a whole range of elec-
tronic services in all areas of their business:
shipping, transportation, customs, finance and
information. In order to conduct electronic
business, they use different standards such as
EDI, XML etc.

Information management in seaport clusters,
based on the use of ICT and electronic business
concept, offers significant advantages for the
seaport business: decreased time and cost for
vessel and cargo procedures (including vessel
and cargo clearance); better integrated port
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community through EDI and better decision
support through online information on past
and current port operations; standardization of
the information exchanged; convenient 24/7
submission; centralization of the IT operations
for Port Community Members and cost savings
in the entire seaport cluster.
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