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POSLOVNA POLITIKA BRODARA U KONTEKSTU RAZVOJA
EKOLOSKOG ZAKONODAVSTVA!

SHIPOWNERS’ BUSINESS POLICY IN THE CONTEXT OF
DEVELOPMENT IN THE ENVIRONMENTAL LEGISLATION!

SAZETAK

Svjetska financijska kriza uzrokovala je zastoj na po-
morskom trZistu i prisilila brodare na promjene u po-
slovanju Sto je za posljedicu imalo smanjenu mogué-
nost zaposljavanja do te mjere da su neke morali ili
priviemeno zaustaviti ili prodati svoja osnovna sred-
stva za rad — brodove. Zastoju su znatno pridonijele i
medunarodne konvencije o ekoloskom zakonodavstvu
koje poostravaju kriterije u svezi prevencije onecisce-
nja okolisa. Glavni cilj istraZivanja jest odredivanje
smjernica koje ¢ée omoguditi prilagodbu poslovanja
brodara buducim dogadanjima na pomorskom trZistu
i novonastalim okolnostima, a uzimajuci u obzir do-
govorenu dinamiku provodenja novih ekoloskih nor-
mi, pravila i propisa. Pomorsko trZiste, s obzirom na
njegovu sloZenost u takvim okolnostima, zahtijeva po-
zornu analizu iz koje Ce se sintetizirati novonastale
specificnosti, te induktivnom i deduktivnom metodom
doci do prihvatljivog rjeSenja, pri cemu ¢e metoda teo-
rije sustava biti osnova sustavnog pristupa predmetu
istraZivanja. Zakljucno su priopéene glavne smjernice i
moguce aktivnosti za prilagodbu brodarskih poduzeca
kako bi preduhitrili promjene u zakonodavstvu koje bi
mogle omoguciti njihovu opstojnost. Rezultati istraZi-
vanja ukazuju da ekoloska prihvatljivost postaje utje-
cajan ¢imbenik poslovne politike brodara.

Kiljucne rijeci: poslovna politika, ekolosko zakonodav-
stvo, Zelena putovnica, recikliranje brodova, pomorsko
wziste

SUMMARY

The global financial crisis has caused a standstill on
the shipping market and has forced shipping compani-
es changes in the business, which has resulted in the
reduced opportunity for ship employment to the extent
that some shipowners had to laid up or even sold their
primary ‘working tools’ — the vessels. The international
environmental legislations contributed significantly to
the standstill tightening the criteria considering envi-
ronmental pollution prevention. The goal of this scien-
tific research is to determine the guidelines that will
allow the shipowners to adopt their business regarding
new circumstances and future developments in the shi-
pping market, taking into account the dynamics of the
agreed implementation of new environmental standar-
ds, rules and regulations. The shipping market, given
its complexity in such circumstances, requires a care-
ful analysis out of which it will synthesize the new spe-
cificity, and by applying inductive and deductive met-
hods will reach an acceptable solution, where the
system theory method will be the basis for a systematic
approach to the study. In conclusion, the guidelines
are pointed and possible actions to be taken by ship-
ping companies to anticipate the changes that might
facilitate their survival. The research results show that
‘environmental friendly’ approach is becoming an in-
fluential factor in the shipowners’ business policy.

Key words: business policy, environmental legislation,
‘Green passport’, ship recycling, shipping market.
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1. UVOD

Pomorsko trziSte je samo jedan dio ukupne
ekonomike brodarstva, a kao takvo izdvojeno je
iz cjeline kako bi se uocili utjecaji nove ekolos-
ke normizacije (posebno MARPOL - Prilog
VI., upravljanje balastnim vodama, posebna
podrucja i Zelena putovnica) na njegove sadr-
zajne dijelove. Analizirajudi razliCite pristupe
definiranju pojma pomorskog trziSta u najSirem
znacenju ono bi se moglo odrediti kao: “slozen
(kompleksan) sustav omjera izmedu ponude i
potraznje brodskog prostora za prijevoz putni-
ka i/ili tereta, novih brodova, rabljenih (polov-
nih) brodova i dotrajalih brodova (brodova za
staro zeljezo)”, a neki autori u njega ukljucuju i
omjere izmedu ponude i potraznje brodskih po-
pravaka [2].

U skladu s navedenim mozZe se izvrSiti i po-
djela pomorskog trziSta na:

e vozarinsko trziste

* kupoprodajno trziSte (trziSte rabljenih bro-
dova)

* trziSte novogradnji (brodogradevno trziSte)

* trziSte dotrajalih brodova (trziSte brodova za
recikliranje).

Iako je takva podjela prili¢no razlucljiva, po-
stoji uska funkcionalna povezanost i uzajamna
uvjetovanost izmedu navedenih podrucja. Naj-
znadjniji utjecaj na odnose koji ih odreduju ima
vozarinsko trZiSte, a promjene na tom trZistu
najbrze se odrazavaju na ostala podrudja. Zna-
kovito je istaknuti da se promjene odvijaju ci-
kli¢no, u zavisnosti od povoljnih ili nepovoljnih
poslovnih uvjeta, i s tim u svezi prepoznaju se
ekonomske ‘ekspanzije’ ili ‘krize’.

1. INTRODUCTION

The shipping market is just one part of the
overall economics of the shipping industry, and
as such separated from the whole in order to
identify the impact of new environmental legis-
lation (especially MARPOL — Annex VI, bal-
last water management, special areas and
‘green passport’) at its substantive parts. Ana-
lysing different approaches to define the con-
cept of a shipping market in the broadest sense,
it could be defined as: “a complex system of the
proportion between the supply and demand of
shipping space for the carriage of passengers/
cargo, the newbuildings, second hand (used)
ships or old ships (ships for scrap)”, but some
authors include also the ratio between supply
and demand of ship repairs [2].

In accordance with the above the division of
the shipping market it may be carried out as:

* The freight market,

* The sale and purchase market (second-hand
ships),

* The newbuilding market (the shipbuilding
market),

* The demolition market (the ship recycling
market).

Although this division is fairly sensible, there
is a close functional relationship and mutual
conditionality between these areas. The most
significant impact on the relationships that de-
fine them has the freight market, and the
changes in that market are fastest to reflect on
other areas. It is important to point out that
changes are ‘cyclic in nature’, depending on the
favourable or unfavourable business condi-

Tablica 1. Cijena Panamax broda u odnosu na promjenu indeksa vozarine”
Table 1 The price of ‘Panamax’ ship in relation with changing of freight rate index”

Godina / Year 2007 2008 2009
Prosjecni /Average ‘BPI (b)” ** 7133 5604 2418
Rabljeni (5 god.) / Second-hand (5 yr. old) 83 25.6 33
Panamax 75000 Dwt [mil US$]
Novogradnja / Newbuilding 53 544 38.7
Panamax 75000 Dwt [mil USS$]
Recikliranje / Recycling 468 551 277.7
Panamax 75000 Dwt [mil US$/LDT]

" Za izradu tablice koriSteni podaci iz izvora /Data used in table 1 sourced from (ISEL, 4/2010)

"BPI - engl. Baltic Exchange Panamax Index — tjedni najam Panamax broda ukljucujuéi cijene ugovora na putovanje i ugovora
na vrijeme / Seven daily Panamax vessel assessments including voyage and time charter
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Globalno prepoznat antropogeni utjecaj u
obliku onecis¢enja okolisa rezultirao je aktivno-
stima prema njegovom smanjenju i, poslijedic-
no, razli¢itim konvencijama o zastiti (MAR-
POL 73/78, Londong Dumpling Convention,
itd). Njihovim donoSenjem i ‘stupanjem na sna-
gu’ potaknute su dodatne promjene koje zadiru
u sva podrucja gospodarskih djelatnosti, pa
tako i na pomorsko trziSte u najSirem smislu.

Predmet znanstvenog istrazivanja u ovome
radu su izmjenicna priroda ciklusa na pomor-
skom trziStu, uocavanje ekoloskih ¢imbenika
koji na njih utjecu, te aktivnosti koje je potreb-
no prihvatiti radi premoStavanja promjena.

2. FUNKCIONALNA
POVEZANOST POMORSKOG
TRZISTA

2.1. Cikli¢na priroda pomorskog trzista

Iz medusobne povezanosti koja postoji na
pomorskom trziStu moZe se izdvojiti znacajni
utjecaj vozarinskog trziSta, koje direktno utjece
na sva ostala koji u njemu sudjeluju. Vozarine
prihodovane na trziStu predstavljaju primarni
motiv koji pokrece investitore i investicije u po-
morstvu, a one su i glavni izvor prihoda za bro-
dara. Drugi izvor prihoda za brodara moze biti
zarada od prodaje broda na trziStu rabljenih ili
dotrajalih brodova, koja se najcesce odvija iz-
medu brodara i investitora (koji je obi¢no drugi
brodar), posebno u vrijeme recesije na trzistu.
Takva razmjena novCane vrijednosti (izrazene u
obliku broda) zapravo ostaje u krugu trZista i
ne napusta pomorsku industriju bez obzira tko
je od njih napravio ‘bolji posao’. Stoga je za
brodara ‘najzdraviji’ nadin zarade upravo onaj
koji dolazi od vozarina zaradenih transportom
robe na trziStu nezavisno jesu li one ostvarene
kroz ugovore na putovanje, vrijeme, kroz zakup
broda ili neki drugi oblik ugovora [7]. Trziste
novogradnji predstavlja odliv nov€anih sredsta-
va prema brodogradiliStima kojima oni namiru-
ju svoje troSkove i zaradu [1], [7], [8]-

Vrijednosti vozarina odredene su kretanjima
na trziStu u ovisnosti o vrstama tereta kojima se
trguje 1 prikazuju se u obliku indeksa za svaki
razliciti trziSni segment (npr. BDI — engl. Baltic
Exchange Dry Index — indeks vozarina na trzi-
Stu suhog tereta ili Worldscale Index za tanker-
sko trziSte). Isto tako, postoje dnevna izvjeSéa

tions, and in that relation the economic ‘expan-
sion’ or ‘crisis’ are recognized.

Globally recognized anthropogenic impact in
the form of environmental pollution has resulted
in preventing activities, and as a consequence,
with various pollution prevention conventions
(MARPOL 73/78, London Dumpling Conven-
tion, etc.). Their accepting and ‘coming into
force’ have caused additional changes that im-
pinge on all areas of economic activities, includ-
ing the shipping market in the broadest sense.

The subjects of research in this paper are the
cyclic nature of the shipping market, identifying
environmental factors that affect them, and the
actions to be taken to adopt and overcome the
changes.

2. FUNCTIONAL RELATIONSHIP
WITHIN THE SHIPPING MARKET

2.1 The Cyclic Nature of a Shipping Market

From the interconnection that exists between
different parts of the shipping markets, the
most significant impact of the freight market is
to be noted, which directly affects all others
that participate in it. Freight rates earned in
that market are the primary motivating force
driving the activities of shipping investors and
investments, and they are the main source of
income for the shipowner. The other income
for the shipowner might be the cash obtained
from selling the vessels on the second-hand
market or demolition market that involves a
transaction between the shipowner and the in-
vestor (that is usually another shipowner), es-
pecially during market recessions. Such an ex-
change of money (expressed in the form of
ship) in fact remains within the market without
leaving shipping industry regardless which one
of them made “better business”. So, for the
shipowner, the most ‘healthy’ way of earning is
the one that comes from the freights earned by
the transport of goods regardless if they are ob-
tained with a voyage, time, bare boat charter or
any other type of contract [7]. The newbuilding
market represents the flow-out of money
against the shipyards that use it to pay their ex-
penses and profit. [1], [7], [8]

The freight rates are influenced by market
flows depending on the cargo being trade and
they are expressed in the form of indices for
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koja pokrivaju ponudu i potraznju za odrede-
nim teretom ili brodom (npr. izvjesce o trzistu
suhog tereta — engl. dry cargo market report, ili
izvjeS€e o tankerskom trziStu — engl. tanker
market report), [11]. Navedeni indeksi i izvje-
$¢a omogucuju pregled ostvarenih ugovora i
predstavljaju svojevrstan ‘vodi¢’ o promjenama
na trziStu vozarina. Primjer promjene cijene Pa-
namax broda uslijed promjena indeksa vozari-
na prikazan je u tablici 1. Kada je indeks visok,
vrijednost polovnog broda je viSa od novograd-
nje zbog brze dostupnosti, a jednako slijedi i
vrijednost otpada. Kada se indeks snizuje, opa-
da i vrijednost polovnog broda, a cijena otpada
slijedit ¢e je nakon vrhunca. Na taj nacin ciklic-
nost se nastavlja.

2.2. Poslovna politika pomorskih brodara

Poslovna politika obuhvaca determinirane ci-
lijeve za odredeno vrijeme, odnosno nacela,
sredstva, akcije i odgovarajuce potencijale i re-
surse za ostvarivanje tih ciljeva kojima bi se osi-
gurao rast i razvoj [15].

Iz ove definicije razvidno je da ne postoji je-
dinstvena poslovna politika koju je moguce pri-
mijeniti za sva brodarska poduzeca, jer se ona
razlikuju u svojoj osnovnoj svrsi i ulozi na trzi-
Stu. Stoga je primjerenije postaviti samo model
s klju¢nim aspektima poslovne politike brodara
i potom, u modelu, utvrditi prioritete za svaki
element u skladu s usmjerenjima poduzeca. Su-
stavnim pristupom poslovnu politiku moguce je
podijeliti na prepoznatljive klju¢ne elemente ili
potpolitike [15]:

* proizvodna — utvrduje ciljeve ‘proizvodnje’,
sredstva i organizaciju za njihovo ostvariva-
nje, te kontrolu kao zakljucni element;

* kadrovska — ljudski potencijali unutar podu-
zeca koji obuhvacaju sve zaposlene, njihove
sposobnosti, znanja, vjestine, motivaciju, vri-
jednosti, ..., ali 1 njihovu pripravnost na za-
jednicki rad i suradnju;

* trZiSna — u zavisnosti s ciklickim promjenama
na trziStu iziskuje stalnu prisutnost i temelji-
tu analizu u svrhu Sto boljeg zaposljavanja
brodova;

* financijska — predstavlja novcani iskaz po-
slovne politike s ciljem trajnog ostvarivanja
primjerenog financijskog rezultata kako bi se
omogucilo likvidno poslovanje uz stalan odr-
Zivi razvoj i rast poduzeca;

each different market segment (e.g. ‘Baltic Ex-
change Dry Index’ or ‘Worldscale Index’). Also,
there are daily reports covering supply and de-
mand for different types of cargoes or ships
(e.g. ‘Dry Cargo Market Report’ or ‘Tanker
Market Report’), [11]. Those indices and re-
ports allow an overview of the realized con-
tracts and represent a kind of ‘guideline’ of
freight market changes. An example of changes
in the ‘Panamax’ ship price due to the changing
of freight index is shown in Table 1. When high
the index, the value of a second-hand vessel is
higher than of a newbuilding due to prompt
availability, so followed by the scrap value.
When decreased the index, the second-hand
price is decreased also, and the scrap price will
follow after the peak. So, the cycling continues.

2.2 Shipowners’ Business Policy

The business policy comprehends deter-
mined goals in determined time, which means
the principles, tools, actions and corresponded
potentials and resources for achieving those
goals to provide growth and development. [15]

From this definition it is clear that there is no
any unique business policy that makes it possi-
ble to apply to all shipping companies, since
they differ in their basic purpose and role in the
market. It is therefore appropriate to ask only
the model with key aspects of the shipowner
business policy and then, in the model, to es-
tablish priorities for each element in accord-
ance with the orientations of the company.
Through the system approach to business poli-
cy, it is possible to divide it into identifiable key
elements or sub policies [15]:

* production — establishes the goals of ‘produc-
tion’, tools and organization for their achie-
vement, and the control as the final element;

* personnel — Human Resources within the
company covering all employees, their capa-
bilities, knowledge, skills, motivation, values,
... but also their readiness to work together
and to cooperate;

* market — depending on the cyclical changes
in the market requires a constant presence
and a thorough analysis for the purpose of a
better employment of ships;

* financial — represents a monetary statement
of the business policy in order to achieve an
appropriate permanent financial result and
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* ekoloska — u skladu s razvojem ekoloSkog za-
konodavstva postavljeni su novi zahtjevi i
troskovi na brodare kako bi poslovali bez
ogranicenja, kazni ili prisilnog zadrzavanja u
lukama;

* razvojna — ciklicke promjene na pomorskom
trziStu i povecanje konkurencije ¢ine okruze-
nje brodarskog poduzeca dinamickim i ne-
predvidivim, te iziskuju brodarev stalni ra-
zvoj i brzu prilagodbu kako u tehnolosko/
tehnickom (nabavka nove opreme i sredsta-
va), tako i u organizacijskom smislu (raciona-
lizacija i optimizacija poslovanja).

Pojam ‘proizvodne’ politike u ovome kontek-
stu odreden je karateristikom poslovanja bro-
darskih poduzeca i djelatnoscu prijevoza tereta/
putnika, te ¢injenice da se brodari izborom bro-
da orijentiraju i na odredene segmente trziSta
(linijsko ili slobodno, rasuti ili tekuci teret, kon-
tejnerski ili putnicki prijevoz i sl.) kojem se po-
tom prilagodavaju. U istom smislu zahtijevaju
se 1 odgovarajuca znanja zaposlenika, a poglavi-
to posade i njihove stru¢ne osposobljenosti koja
je propisana i medunarodnim konvencijama
(STCW).

Povecanje konkurencije na pomorskom trzi-
Stu (oba, lokalnom i globalnom) zahtijeva i te-
meljitu analizu trziSnog okruzenja u kojem bro-
dar posluje. Ona ukljucuje: kako analizu
politickog, ekonomskog, drustvenog i tehnolos-
kog stanja u okruzenju (engl. political, econo-
mical, social and technological — PEST anal-
ysis) tako i ocjenu strategije samog poduzeca
koja se najcesée izvodi u obliku analize: snage,
slabosti, Sansi i prijetnji (engl. strengths, wea-
knesses, opportunities, threats — SWOT anal-
ysis), a njima se pojednostavljuje usporedba s
konkurencijom, te primjerenije vrednovanje
vlastite pruzene usluge i utvrdivanje cijena [15].

Financijskom politikom brodaru se osigurava
likvidnost i dostupnost kapitala, omogucuje se
ekonomski prihvatljiva eksploatacija brodova,
osiguranje brodova, obnova flote, ali i razvoj i
rast poduzeca.

Razvoj ekoloskog zakonodavstva postavio je
nove zahtjeve i troskove za brodare koji ¢e svo-
je brodove morati opremiti novom opremom
kako bi zadovoljili prihvacene norme i osigurali
opstojnost svojih brodova za trziSte na kojem
apliciraju. TroSak goriva za pogon brodova zna-
¢ajni je ¢cimbenik u ukupnim troSkovima svakog
brodarskog poduzeca, a kako nove ekoloske

to allow the liquidity for the business, conti-
nuity in development and sustainable growth
of the company;

* environmental — in accordance with the deve-
lopment of environmental legislations, new
demands and costs for shippers are placed to
operate without restriction, penalties or de-
tentions in the ports;

* development — cyclic changes in the shipping
market and an increased competition make
the environment of a shipping company more
dynamic and unpredictable, and require the
shipowner’s constant development and rapid
adaptation to the technological / technical
(procurement of new equipment and resour-
ces), as well as in organizational terms (ratio-
nalization and optimization of business).

The term ‘production policy’ in this context
is determined by the features of the operations
of shipping companies and their activity in the
transport of goods/passengers, and by the fact
that the shipowners, by choosing the vessel, are
oriented to specific market segments (liner or
tramp, bulk or liquid cargo, container or pas-
senger transport etc.) which they are then adapt
to. In the same sense, an adequate knowledge
of the personnell is required, especially of the
crew and their professional qualifications,
which were prescribed by the international con-
vention (STCW).

Increasing competition in the shipping mar-
ket (both the local and global one) requires a
thorough analysis of the market environment in
which the shipowner operates. It includes: the
analysis of the political, economic, social and
technological situation in the region (PEST
analysis) as well as the assessment strategies of
the company, which are usually performed in
the form of a SWOT analysis (strengths, weak-
nesses, opportunities and threats) and they are
simplifying the comparison with competitors
and are offering more appropriate valuation of
their services provided and pricing. [15]

The shipowner’s financial policy provides li-
quidity and availability of the capital, and as-
sures the possibility for an economically feasi-
ble exploitation of ships, marine insurance,
fleet renewal, but also for the development and
growth of the company.

The development of environmental legisla-
tion has placed new demands and costs for the
shipowners who will have to equip their vessels
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norme povecavaju zahtjeve za njegovom kvali-
tetom, to ¢e posljedi¢no uzrokovati i rast cijene
koja ¢e se neminovno odraziti na poslovanje.

Unutar razvojne politike koja ¢e proizaci kao
sinteza ucinjenih analiza, brodari mogu izraditi
razli¢ite scenarije za moguca dogadanja na trzi-
Stu i pripremiti poduzece kako za opstojnost
tako i za odrzivi rast, te svoju buducnost uciniti
manje nepredvidivom.

3. RAZVOJ EKOLOSKOG
ZAKONODAVSTVA

Degradacija biosfere naglim industrijskim ra-
zvojem 1 demografskom napucenoScu prepo-
znata je joS u proslom stoljecu. Globalno uoce-
ne klimatske promjene posljednjih desetaka
godina podigle su razinu ekoloske svijesti u
okruZenju, a ekologija je kao znanost postala
neizbjezna u svim podrucjima razvoja. Najvisi
utjecaj na promjene ima covjek (posebno ra-
zvitkom industrije), a razvidno je da se od ‘nje-
ga jedino’ mogu i ocekivati aktivnosti u svrhu
ublazavanja nastalih posljedica, kao i osigura-
nju uvjeta za zaustavljanje daljnjeg narusavanja
i omogucavanju uspostave ravnoteze unutar
pojedinih i izmedu razli¢itih ekosustava.

Povecani zahtjevi na ogranicenje emisije Stet-
nih plinova iz izvora na kopnu odrazile su se i
na brodove na kojima su u Sirokoj uporabi di-
zelski motori (u svrhu propulzije ili kao primar-
ni pokretaci generatora) i uljni kotlovi. (Glo-
balno, skoro 92% dizelskih motora instalirano
je u svrhu propulzije ili opskrbe elektricnom
energijom). Za izgaranje, najcesce je u uporabi
teSko dizelsko gorivo koje osim ugljikovodika
sadrZi i mnoge druge sastojke Ciji su produkti
izgaranja Stetni po okoliS i1 ljudsko zdravlje. Sto-
ga su na medunarodnoj razini prihvacene kon-
vencije i pravila kojima se nastoji smanjiti ¢o-
vjekov utjecaj na oneciSCenje. Prema nekim
istraZivanjima, udio pomorskog prometa u uku-
pnom globalnom oneciS¢enju, a koje dolazi od
koriStenja fosilnih goriva je: 18% (ostali: indu-
strija — 42%, automobilski promet — 24%, izga-
ranje biomase — 14%, zra¢ni promet — 2%) [5].

Medunarodna pomorska organizacija (engl.
International Maritime Organization — IMO)
kroz Komitet za zaStitu morskog okolisa (engl.
Marine Environment Protection Committee —
MEPC) pod MARPOL 73/78 konvencijom i
njenim prihvaéenim prilozima razvija i objavlju-

with new equipment to meet the adopted stand-
ards and ensure the survival of their ships in the
market on which they apply. The cost of fuel
for the ship’s propulsion is a significant factor
in the total cost of each shipping company, and
because the new environmental legislation in-
creases the requirements for its quality, conse-
quently, will cause the price incre which will in-
evitably impact the business.

Within the development policy that will
emerge as a synthesis of the analysis performed,
the shipowners can create different scenarios
for possible events in the market and prepare
the company for both the survival and the sus-
tainable growth, and make its future less unpre-
dictable.

3. THE DEVELOPMENT OF
ENVIRONMENTAL LEGISLATION

The degradation of the biosphere caused by
extensive industrial expansion and demograph-
ic growth was recognized even in the previous
century. The globally noted climate changes in
the last few decades, have raised the level of
the ecological awareness in our neighbourhood,
and the ecology, as a science, haS become una-
voidable in all fields of development. The high-
est impact on those changes comes from the
Human (especially from industrial develop-
ment), and it is obvious that ‘from him only’ the
activities could be expected aiming at diminish-
ing the effects as well as providing the neces-
sary conditions for stopping further degrada-
tion and assuring the settling of balance within
particular ecosystems and between them.

Increasing demands on limiting the exhaust
gas emissions from the shore based sources are
reflected on the vessels where diesel engines
(for propulsion purpose or as primary movers
for generators) and oil boilers are used widely.
(Globally, almost 92% of diesel engines are in-
stalled for propulsion or electrical generation
purposes.) For the combustion, mostly, heavy
fuel oil is used that, beside the hydrocarbons,
contains many other substances whose combus-
tion products are harmful for the environment
and human health. Therefore, international
conventions and rules were adopted to seek to
reduce human impact on pollution. According
to some researches, the share of maritime
transport in the overall global pollution which
comes from fossil fuel use is: 18% (others: in-
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je medunarodne propise u svezi prevencije one-
¢iS¢enja mora s brodova. Konvencija je dopu-
njena s Protokolom prihvacenim 1997. godine,
koji ukljucuje Prilog VI. s propisima o preven-
ciji onecis¢enja atmosfere s brodova. Prilog VI,
izmedu ostalih zahtjeva, postavlja ogranicenja s
obzirom na emisiju NOx i SOx plinova iz brod-
skih ispuha, a zabranjuje i ispustanje tvari koje
oStecuju ozonski omotac. Dodatno medunarod-
noj razini, postoje i propisi donijeti od strane
pojedinih drZava za njihova podrucja (npr. EU
ili SAD). Ipak, treba navesti da se propisi doni-
jeti posljednjih godina uglavnhom odnose na ne-
koliko glavnih podrucja u svezi oneciscenja, a
to su:

* emisija staklenickih plinova i plinova opasnih
po ¢ovjeka i okolis;

* upravljanje balastnim vodama;

* prepoznavanje i proglasavanje posebno
osjetljivih podrudja;
* recikliranje dotrajalih brodova.

Za svako od navedenih podrucja postoje i za-
sebni propisi (npr. SAD — Plan reakcije broda —
engl. Vessel Response Plan — VRP ili Nacional-
ni sustav eliminacije oneci$¢enja ispustanjem za
brodsku opcu propusnicu — engl. National Pol-
lution Discharge Elimination System for Vessel
General Permit — NPDES-VGP, itd.) koji po-
sredno utjecu na brodare i njihove brodove, a
na taj nacin i na cjelokupno pomorsko trziste.
Neki od navedenih propisa imat ¢e nepovoljan
utjecaj na neka brodarska poduzeca koja posje-
duju starije brodove koji neée biti u stanju za-
dovoljiti postavljene norme, te ¢e biti ogranice-
ni u podru¢jima na kojima mogu poslovati.
Stoga, odredeni propisi zahtijevaju posebnu po-
ZOornost.

3.1. Propisi o onecis¢enju atmosfere

Ispusni plinovi iz pogonskih strojeva i kotlo-
va na brodu uglavnom sadrze sljedece sastojke:
kisik, dusik, ugljicni dioksid, vodenu paru,
ugljicni monoksid, sumporne okside, duSicne
okside, neizgorene ugljikovodike, ¢vrste Cestice
u obliku pepela ili druge sastojke u manjoj koli-
¢ini [5]. Udisanje tih plinova moze ozbiljno
ugroziti zdravlje ¢ovjeka, a razvidno je da kvali-
teta goriva ovdje igra znacajnu ulogu.

Prihvacanjem i stupanjem na snagu Priloga
VI. - MARPOL konvencije prvi put u povijesti

dustry — 42%, car traffic — 24%, the combustion
of biomass — 14%, air traffic — 2%). [5]

The International Maritime Organization —
IMO, through the Marine Environment Protec-
tion Committee — MEPC under the MARPOL
73/78 Convention and its annexes being adopt-
ed, develops and publishes international regu-
lations regarding the prevention of marine pol-
lution from ships. The Convention was
amended with the Protocol that has been
adopted in 1997, which includes Annex VI with
regulations on the prevention of air pollution
from ships. Annex VI, beside other require-
ments, sets limits regarding the emission of
NOx and SOx gases from ship exhausts, and
prohibits the discharge of substances that de-
plete the ozone layer. In addition to the inter-
national level, there are also regulations issued
by individual states for their areas (e.g. EU or
U.S.). Nevertheless, one should specify that the
regulations adopted in the last few years are
mostly relating to several key areas related to
pollution, such as:

* emissions of greenhouse gases and gases ha-
zardous to man and the environment;

* Ballast Water Management;

* recognition and declaration of particularly
sensitive areas;

* recycling of old ships.

For each of these areas, there are separate
regulations (in the U.S.A.: Vessel Response
Plans — VRP, National Pollution Discharge
Elimination System for Vessel General Permit
— NPDES-VGP, etc.) that indirectly affect the
shipowners and their ships, due to regulations
that must be respected, and, in this way the en-
tire shipping market. Some of these regulations
will have an adverse impact on some shipping
companies who own older ships that will be un-
able to meet the norms, and will be limited in
areas where they can operate. Therefore, cer-
tain rules need to pay special attention to.

3.1 Regulations on Air Pollution

Exhaust gases from the engines and boilers
on board a ship mainly contain the following in-
gredients: oxygen, nitrogen, carbon dioxide,
water vapor, carbon monoxide, sulfur oxides,
nitrogen oxides, unburnt hydrocarbons, partic-
ulate matter in the form of ash or other ingredi-
ents in small quantities [5]. Inhalation of these
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ogranicena je emisija sumpornih i duSi¢nih ok-
sida s brodova.

Sadrzaj sumpora u gorivu ograni¢en je na
4,5% masenog udjela, a za posebna podrucja
(engl. ECA — Emission Controlled Area) na
1% masenog udjela (Tablica 2).

Za emisije duSi¢nih oksida maksimalna ogra-
ni¢enja temelje se na maksimalnom broju okre-
taja za motore sa snagom na osovini vecom od
130 kW, ali samo za one izgradene nakon 1. 1.
2000. godine ili za one koji su bili podvrgnuti
znacajnijim modifikacijama. Utvrdene su i me-
todologije ispitivanja za razli¢ita opterecenja.

Ukratko, svi motori izgradeni nakon navede-
nog datuma i s veCom snagom od navedene,
moraju imati svjedodzbu o emisiji plinova koju
izdaje zemlja pod ¢ijom zastavom brod plovi ili

Tablica 2. Vazni datumi za sadrzaj sumpora u gorivu

gases may seriously endanger human health,
and it is obvious that the quality of fuel plays a
significant role here.

Wizh the adoption and entry into force of
Annex VI - MARPOL Convention, for the first
time in history, the emissions of sulfur and ni-
trogen oxides from ships are limited.

The sulfur content in fuel is limited to 4.5%
by weight, and within special areas (ECA -
Emission Controlled Area) to 1% by weight
(Table 2). For the nitrogen oxides emissions,
the maximum limits are based on the maximum
operating speed for engines with shaft power
larger than 130 kW, but only for those built af-
ter 1% January 2000 or for those who have un-
dergone major modifications. Test methodolo-
gies for different loads were defined also. In

Table 2 Important dates for the sulphur content in ship fuels

2005 | 19. svibanj/19™" May IMO

11. kolovoz/11® August EU
snagu.

force.

MARPOL Prilog VI. stupio na snagu.
MARPOL Annex VI enters into force.
EU direktiva o sumporu 1999./32 dopunjena s 2005./33 stupila na

EU Sulphur Directive 1999/32 as amended by 2005/33 enters into

2006 | 19. svibanj/19™ May IMO

11. kolovoz/11" August EU

SECA" podrucje Baltickog zaljeva stupilo na snagu.

Baltic SECA” enters into force.

SECA podrucje Balti¢kog zaljeva prema EU direktivi 2005/33.
Baltic SECA enforced by EU Directive 2005/33.

EU |Max. 1.5% sumpora za putnicke brodove za/iz EU luka (2005/33).
Max. 1.5% sulphur for passenger ships to/from EU ports (2005/33).

2007 | 1. sijecanj/1% January
11.kolovoz/11" August EU

snagu.
22. studeni/22™ November | IMO

snagu.

CARB | Max.0.5% sumpora unutar 24 nm od kalifornijske obale.
Max.0.5% sulphur within 24 nm of California shore.
SECA podrucdje Sjevernog mora i Engleskog kanala stupilo na

North Sea and English channel SECA enters into force.
SECA podrucje Sjevernog mora i Engleskog kanala stupilo na

North Sea and English channel SECA enters into force.

2010 | 1. sijecanj/1% January EU

EU.

Max. 0.1% sumpora u gorivu za brodove u EU lukama.
Max. 0.1% sulphur bunker fuel in use at EU berths.
EU |Max. 0.1% sumpora u gorivu za sve unutarnje plovne puteve u

CARB |Max. 0.1% sulphur in all EU inland waterways.
Max. 0.1% sumpora u gorivu unutar 24 nm od kalifornijske obale.
Max. 0.1% sulphur within 24 nm of California shore.

2012 | 1. sijecanj/1% January EU

Max. 0.1% sumpora u gorivu za gréke brodove u grékim lukama.
Max. 0.1% sulphur fuel in use by Greek ferries at Greek ports.

" SECA - podrucje nadzora emisije sumpora (engl. Sulphur Emission Controlled Area) — od 1. srpnja 2010. promijenjeno u
ECA - podrucje nadzora emisije (engl. Emission Controlled Area).

*SECA - Sulphur Emission Controlled Area — from 1 July 2010 changed to ECA — Emission Controlled Area

Izvor/ Source: [5] Kuiken, K., Diesel engines part I1, Target Global Energy Training, Onnen, NL, 2008., str. 155
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¢e ploviti. Ta svjedodzba oznacava se kao EIA-
PP (engl. Engine International Air Pollution
Prevention Certificate). Osim toga mora se osi-
gurati Tehnicki kodeks koji sadrzi popis dijelo-
va motora koji mogu utjecati na emisiju NOX,
pa se ti dijelovi ne smiju zamijeniti novima koji
nemaju isto odobrenje.

Neki propisi su ve¢ odavno na snazi (npr.
Euro norme za ispusne plinove iz vozila u ce-
stovnom prometu, ili skandinavski propisi koji
se primjenjuju u njihovom obalnom podrudju ili
fjordovima), a neki e tek nastupiti. U svakom
slucaju propisi koji su prihvaceni ukazuju da se
ogranienja sumpornih i duSi¢nih oksida u is-
pusnim plinovima uzimaju ozbiljno na svjetskoj
razini (npr. World Bank, DNV, Lloyd’s) [5].

3.1.1. Ogranicenje sumpora u gorivu

Kronologija uvodenja znacajnih propisa u
svezi sadrzaja sumpora u gorivu za brodove pri-
kazana je u tablici 2.

Tablica 2. pokazuje da su pojedini propisi do-
nijeti zasebno od razlicitih institucija. IMO ih
donosi na globalnoj razini, pa je s tog gledista
od znacenja navesti i neke smjernice u svezi
ogranicenja sumpora, a one su:

* 1. 1. 2012. — globalno ograni¢enje sumpora u
gorivu smanjit ¢e se na 3.5 %

* 1. 1. 2020. — globalno ogranicenje sumpora u
gorivu smanjit ¢e se na 0.5 %

* 1. 1. 2015. — ECA ograni¢enje sumpora u go-
rivu smanjit ¢e se na 0.1 %.

Alternativne mjere za smanjenje sumpornih
emisija su takoder dopusStene (npr. metoda
hladnjaka precista¢a — engl. scrubbing ili sustav
preciScavanja ispusnih plinova ili koriStenje
neke druge tehnologije za ograni¢enje SOx
emisija na < 6 g/kWh kao SO2) [18].

Ipak, globalni limit sumpora u gorivu bit ¢e
smanjen na 0.5 % (5.000 ppm) od 1. 1. 2020.
godine u ovisnosti o provjeri mogucnosti koja
¢e se provesti najkasnije do 2018. godine (da bi
se potvrdila mogucnost rafinerijske industrije
da zadovolji zahtjeve za niskosumpronim gori-
vima). Ako provjera u 2018. godini ishodi naga-
tivnim zakljuckom, datum stupanja na nagu po-
mice se na 1. sije¢nja 2025. godine [22].

short, all engines built after that date with shaft
power greater than the specified must have a
certificate related to the exhaust gases emission
issued by the flag state authority the ship is or
will be sailing. This certificate is marked as
EIAPP (Engine International Air Pollution
Prevention Certificate). Furthermore, ‘The
Technical File’ is to be provided containig the
list of engine parts that can affect NOx emis-
sions, so these parts must not be replaced with
new ones without the same approval.

Some regulations are already in place (e.g.
Euro standards for emissions from vehicles in
road transport, or Scandinavia regulations that
apply in their coastal areas and fjords), and
some are yet to occur. In any case, regulations
that were adopted indicate the limits of sulphur
and nitrogen oxides in the exhaust gases are
taken seriously at the global level (in ex. World
Bank, DNV, Lloyd’s). [5]

3.1.1 Limits for Sulphur Content in Fuel

Timeline of the introduction of the major
legislation concerning the sulphur content in
fuel for ships is shown in Table 2.

Table 2 shows that some of the regulations
have been issued separately by different institu-
tions. IMO issues them at the global level, so
from that point of view it is important to give
some guidances regarding the limitations of
sulphur, which are:

* 01/01/2012 — Global fuel sulphur limit will be
reduced to 3.5%;

* 01/01/2020 — Global fuel sulphur limit will be
reduced to 0.5%;

* 01/01/2015 — ECA limit sulphur content in
fuel will be reduced to 0.1%.

Alternative measures are also allowed to re-
duce sulphur emissions (e.g.. scrubbing or ex-
haust gas cleaning system or use any other tech-
nology method to limit SOx emissions to < 6 g/
kWh, as SO2), [18]. However, the global sul-
phur cap would be reduced to 0.5% (5.000
ppm), effective as from 1% January 2020, sub-
ject to a feasibility review to be completed no
later than 2018 (in order to confirm that the
rafinery industry can meet the demands for low
sulphur fuels). Should the 2018 review reach a
negative conclusion, the effective date defaults
to 1%t January 2025. [22]
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3.1.2. Ogranicenje dusicnih oksida u ispusnim
plinovima motora

Ogranicenja su postavljena u ovisnosti o
maksimalnoj operativnoj brzini motora (n, br.
okr.), kako je prikazano u tablici 3.

Ogranicenja za Redove I. i II. su globalna,
dok se standardi za Red III. primjenjuju samo
za posebna podrucja (engl. NOx ECA) u koji-
ma je ogranien sadrzaj dusSi¢nih oksida u is-
pusSnim plinovima. Na danasnjem stupnju teh-
noloskog razvoja proizvodnje motora, standardi
iz Reda II. mogu se dosegnuti kroz optimizira-
nje procesa izgaranja, dok se za dostizanje za-
htijevane razine standarda Reda III. moraju
koristiti posebno namijenjene tehnologije za
redukciju NOx -a (npr. selektivna kataliticka
redukcija [9]).

U dopuni Priloga VI. iz 2008. godine, stan-
dardi Reda I. primijenit ¢e se za postojece mo-
tore ugradene na brodove koji su izgradeni iz-
medu 1. 1. 1990. i 31. 12. 1999. sa stapajnim
volumenom = 90 l/cil. i nazivhom snagom =
5000 Kw, u ovisnosti o dostupnosti odobrenog
kompleta za nadogradnju motora [18].

3.1.3. Tvari koje oStecuju ozonski omotac

Prilog VI. zabranjuje svako namjerno ispu-
Stanje tvari koje oSteuju ozonski omotac poput
klorofluorougljika (CFC) ili halona. Nove in-
stalacije koje sadrze tvari koje oSte¢uju ozonski
omota¢ zabranjene su na svim brodovima, no
one koje sadrze vodik-klorofluorougljike
(HCFC) dopustene su za ugradnju do 1. 1.
2020. godine. Dodatno, Prilog VI. zabranjuje i
spaljivanje (inceneraciju) na brodu odredenih

3.1.2 Limitation of Nitrogen Oxides in Engine
Exhaust Gases

Limitations are set depending on the engine
maximum operating speed (n, rpm), as shown
in Table3.

Tier I and Tier II limits are global, while the
Tier III standards apply only to specific areas
(NOx ECA) in which the content of nitrogen
oxides in the exhaust gases is limited. At the
present stage of the technological development
of the engine manufacturing, Tier II can be
reached by optimizing the combustion process,
while achieving the required level for Tier 111
standards, a specially designed technology to
reduce NOx must be used (i. e. selective cata-
lytic reduction, [9]).

Under the 2008 Annex VI amendments, Tier
I standards become applicable to the existing
engines installed on ships built between 1* Jan-
uary 1990 and 31* December 1999, with a dis-
placement =90 litres per cylinder and rated
output =5000 kW, subject to the availability of
the approved engine upgrade kit. [18]

3.1.3 Ozone Depleting Substances

Annex VI prohibits any deliberate emissions
of ozone depleting substances such as chlo-
rofluorocarbons (CFCs) and halons. New in-
stallations containing substances that deplete
the ozone layer are prohibited on board all
ships, but those containing hydrogen-chlo-
rofluorocarbons (HCFCs) are permitted to in-
stall up to 1% January 2020. In addition, Annex
VI prohibits the incineration on board a ship of
certain residues such as contaminated packag-

Tablica 3. MARPOL, Prilog VI. — ogranc¢enja emisije NOx-a

Table 3 MARPOL Annex VI NOx Emission Limits

NOx ogranienje, g/kWh
Red / Tier Godina / Year NOx Limit, glkWh
n < 130 130 < n < 2000 n = 2000
Red I. . 02
Tier I 2000 45-n 9.8
Red II. . 0023
Tier I1 2011 44 -n 7.7
Red IIL. . . 02
Tier IIT 2016 9-n 1.96
" Vrijedi za NOx posebna podrucja (Red II. standardi vrijede izvan posebnih podrudja)
" In NOx Emission Control Areas (Tier Il standards apply outside ECAs).

Izvor/Source: [18]
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ostataka poput oneciSéenih pakirnih materijala
ili polikloriranih bifenila (PCB) [18].

3.1.4. Emisija staklenickih plinova

Kao najutjecajniji ¢imbenici u stvaranju efek-
ta staklenika mogu se navesti: CO2 (utjece vise
od 50 %), CFC (24 %), CH4 (15 %), N20O (6
%) ivodena para (viSe od 4%) [5]. Iako u Prilo-
gu VI. nisu sadrZani propisi u svezi emisije sta-
klenickih plinova s brodova, postoji inicijativa
MEPC-a za poja¢anom aktivno$¢u u tom smi-
slu. Poglavito se to odnosi na razvoj sheme in-
deksiranja emisije uglji¢nog dioksida i utvrdiva-
nja polaziSnih vrijednosti. Ipak, treba naglasiti
da je emisija CO2 s brodova vrlo niska u uspo-
redbi s ostalim izvorima i da iznosi svega 2.7%
ukupne svjetske emisije u 2007. (IMO, IMO
and the environment — brochure, 2009., [19]).

3.1.5. Uskladenost s MARPOL 7378 — Prilogom
VI.

Uskladenost s MARPOL 73/78 — Prilogom
VI. utvrduje se kroz periodi¢ne inspekcije ili pre-
glede. Po uspjesno obavljenom pregledu brodu
se izdaje ‘Medunarodna svjedodzba o prevenciji
oneciS¢enja zraka’ (engl. IAPP — International
Air Pollution Prevention Certificate) koja vrijedi
do 5 godina. Prema ‘NOx Tehni¢kom kodeksu’
operator broda (ne proizvoda¢ motora) duZan je
voditi brigu o uskladenosti za vrijeme uporabe
motora.

Znakovito je naglasiti da trenutno postoje tri
proglasena posebna podrucja prema Prilogu VI.
MARPOL-a: Balticki zaljev, podrucje Sjevernog
mora s ukljuéenim Engleskim kanalom, a u ozuj-
ku 2010. godine prihvaceno je i proglasenje sje-
vernoameri¢kog posebnog podrucja koje je stu-
pilo na snagu u kolovozu 2011. godine.

3.2. Upravljanje balastnim vodama

Medunarodna konvencija o nadzoru i uprav-
lianju brodskim balastnim vodama i talozima
(engl. International Convention for the Control
and Management of Ships’ Ballast Water and
Sediments) prihvacena je 13. 2. 2004. godine u
Londonu. Konvencija ¢e stupiti na snagu 12
mjeseci nakon S$to ju potpiSe minimalno 30 dr-
Zava koje predstavljaju 35 % BT-a ukupne po-
morske trgovacke tonaze [12].

ing materials and polychlorinated biphenyls
(PCBs). [18]

3.1.4 Greenhouse Gas Emissions

As the most influential factors in creating the
greenhouse effect the following may be cited:
CO2 (affects more than 50%), CFC (24%),
CH4 (15%), N20O (about 6%) and water va-
pour (more than 4%) [5]. Although greenhouse
gas emissions from ships are not included in the
Annex VI regulations, there is a MEPC initia-
tive for the increased activity in this regard. In
particular, it relates to the development of the
indexing schemes of th carbon dioxide emission
and determination of baselines. However, it
should be noted that the CO2 emissions from
ships are very low compared with other sources
and amounts to only 2.7% of the total global
emissions in 2007. (IMO, IMO and the envi-
ronment — brochure, 2009. On line at: [19]).

3.1.5 Compliance with MARPOL 73/78 Annex VI

Compliance with the provisions of MAR-
POL 73/78 Annex VI is determined by periodic
inspections and surveys. Upon successfully con-
ducted surveys, the ship is issued an “Interna-
tional Air Pollution Prevention Certificate”,
which is valid for up to 5 years. According to
the ‘NOx Technical Code’, the operator of the
ship (not the engine manufacturer) is obliged
to take care of the compliance during the use of
the engine.

It is significant to emphasize that there are
currently two designated special areas under
MARPOL Annex VI: a Baltic bay area, the
North Sea including the English Channel and
in March 2010 the North American ECA was
accepted and enforced in August 2011.

3.2. Ballast Water Management

The International Convention for the Control
and Management of Ships’ Ballast Water and
Sediments was adopted in London on 13" Feb-
ruary 2004. The Convention will enter into
force 12 months after being ratified by at least
30 states representing 35% of the world’s mer-
chant shipping tonnage. [12]

States Parties to the Convention undertake
to take effective measures to prevent, reduce
and eliminate the transfer of harmful aquatic
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Drzave potpisnice Konvencije obvezuju se na
poduzimanje ucinkovitih mjera u svrhu preven-
cije, smanjenja i eliminacije prijenosa Stetnih i
patogenih vodenih organizama i mikroorgani-
zama kroz nadzor i upravljanje brodskim balas-
tnim vodama i talozima. Dodatno, one se obve-
zuju da ¢e u lukama u kojima se vrsi pranje ili
popravak balastnih tankova osigurati odgovara-
juce prihvatne uredaje za njihov sadrzaj, a ujed-
no ¢e promicati i podrzavati istrazivanja u svezi
daljnjeg unapredenja tehnoloskih i tehnickih
rjeSenja [12].

Brodovi se moraju pregledavati i certificirati,
te mogu biti provjereni od strane inspektora
sigurnosti plovidbe koji ¢e potvrditi: da brod
ima valjanu svjedodzbu, Brodski plan upravija-
nja balastnim vodama odobren od vlasti drzave
pod ¢ijom zastavom plove, azuriranu Knjigu ba-
lasta, i/ili uzimati uzorke balastnih voda.

U slucaju sumnje u sadrzaj brodskih balas-
tnih voda, zabranit ¢e se slobodni iskrcaj bala-
sta, ali se moraju uloZiti svi moguci napori da se
izbjegne nepotrebno zadrzavanje i njegovo ko-
mercijalno poslovanje [12].

Posebni zahtjevi za upravljanje balastnim vo-
dama sadrzani su u Odredbi B-3 Konvencije i
sazeti u tablici 4., [12]. Izmjena balasta mora se,
kadgod je moguce, izvrSiti najmanje 200 nautic-
kih milja od najblize obale i pri dubini od naj-
manje 200 m, a prema uputama IMO-a. U slu-
¢aju kada brod ne moze izvrSiti zamjenu balasta
prema zahtjevima, izmjenu treba izvesti §to je
moguce dalje, a najmanje 50 nauti¢kih milja od
najblize obale i pri dubinama od najmanje 200
m. Kada ni ti uvjeti ne mogu biti zadovoljeni,
mora se odrediti podrucje na kojem ¢e brodovi
smjeti zamijeniti balast [12].

Standard izmjene balasta (Odredba D1) odre-
duje nuznost zamjene s ucinkovitos¢u od 95 %
ukupnog volumena, a ona se moZe posti¢i me-
todom prepumpavanja trostrukog volumena za
svaki balastni tank. Prepumpavanje manje od
tri puta volumena tanka moze se prihvatiti jedi-
no ako brod moZze demonstrirati da se pri tom
ostvaruje ucinkovitost izmjene volumena od 95

% [12].

Standard ucinkovite izvedbe (Odredba D2)
nalaze da brodovi koji primjenjuju sustav
upravljanja balastom smiju ispustati:

* manje od 10 zivuéih organizama po kubic-
nom metru minimalne veli¢ine =50 um;

organisms, pathogens and microorganisms
through the control and management of the
ships’ ballast water and sediments. In addition,
they are committed to ensure that ports and
terminals, where cleaning or repair of ballast
tanks occurs, are provided with adequate re-
ception facilities for their content, and will also
promote and support research related to fur-
ther improvement of the technological and
technical solutions. [12]

Ships are required to be surveyed and certi-
fied and may be inspected by the port State
control officers who can verify: that the ship has
a valid certificate, ‘Ship Ballast Water Manage-
ment Plan’ approved by the Administration,
‘Ballast Water Record Book’ updated and/or
sample of the ballast water. In case of doubt,
the contents of the ship ballast water, the dis-
charge of ballast will be prohibited, but all pos-
sible efforts shall be made to avoid unduly de-
tention and her commercial operations. [12]

Specific requirements for the ballast water
management are contained in regulation B-3 of
the Convention and synthesized in Table 4, [12].
The ballast water exchange should, whenever
possible, be conducted at least 200 nautical
miles from the nearest coast and in water at
least 200 m in depth as indicated by the IMO
Guidelines. In case where the ship is unable to
conduct the exchange of ballast water as re-
quired, the change should be made as far as
practicable, and at least 50 nautical miles from
the nearest coast and in water at least 200 m in
depth. When these requirements cannot be
met, areas may be designated where ships can
conduct the ballast water exchange. [12]

‘Ballast Water Exchange Standard’ (Regula-
tion D1) determines the necessity of replacing
it with an efficiency of 95% by volume, and it
can be achieved by pumping through three
times the volume of each ballast water tank.
Pumping through less than three times the vol-
ume can be accepted only if the ship can dem-
onstrate that the volume exchanging efficiency
of 95% is achieved. [12]

‘Ballast Water Performance Standard’ (regula-
tion D2) requires that ships conducting ballast
water management shall discharge:

* less than 10 viable organisms per cubic me-
ter, 50 wm or over in minimum dimension;

* less than 10 viable organisms per 1 ml, 10 um
to 50 wm in minimum dimension;
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* manje od 10 zZivucih organizama na 1 ml mi-
nimalne veli¢ine <50 um i =10 wm;

* ispust indikatorskih mikroba (Vibrio cholerae,
Escherichia coli, Enterococci) ne smije prijeci
Konvencijom dopustene koncentracije.

Sustav upravljanja balastom mora biti odo-
bren od Administracije prema naputcima IMO-
a. Oni ukljucuju sustave koji koriste kemijske
proizvode i biocide, organizme ili bioloske me-
hanizme ili one sustave u kojima se mijenjaju
kemijske ili fizicke znacajke balastnih voda.
Brodovi koji su ukljuceni u program ispitivanja
prototipa obecavajuc¢ih novih tehnologija za
obradu balastnih voda imaju moguc¢nost odgo-
de uskladenosti sa zahtjevima od pet godina
[12].

3.3. Posebna i posebno osjetljiva morska
podrucja

Prema dostupnim podacima dosad, u svijetu
je proglaseno viSe od 5 000 zasticenih morskih
podrucja (engl. Marine Protected Area). No,
sva ona se odnose na teritorijalne vode pojedi-
nih drzava ili gospodarska podrucja uz njihovu

* the indicator microbes (Vibrio cholerae, Es-
cherichia coli, Enterococci) that shall not
exceed the Convention allowable concentra-
tion.

The Ballast Water Management system must
be approved by the Administration in accord-
ance with the IMO Guidelines. These include a
system which makes use of chemicals or bio-
cides, organisms or biological mechanisms or
those systems which alter the chemical or physi-
cal characteristics of ballast water. Ships partic-
ipating in the testing prototype programme of
promising new technologies for the ballast wa-
ter treatment have the ability to delay compli-
ance with the requirements of five years. [12]

3.3 Special and Particularly Sensitive Sea
Areas

According to available data up to now, there
are more than 5000 Marine Protected Areas
being declared in the world. However, all those
are related to the territorial waters of individu-
al countries or economic areas along their
coasts. The only organization (the UN special-

Tablica 4. Posebni zahtjevi za upravljanje balastnim vodama prema Odredbi B-3
Table 4 Specific requirements for ballast water management under Regulation B-3

Godina gradnje Kapacitet balasta Standard
Construction date BW Capacity (m) Standard
Prije 2009. Zahtijeva se najmanje Standard izmjene balasta.
Before 2009 < 1500 ili > 5000 | Must at least meet Exchange Standard.
< 1500 or > 5000 | Od 2016. zahtjeva se Standard ucinkovite izvedbe.
From 2016, must meet Performance Standard.
Prije 2009. Zahtijeva se najmanje Standard izmjene balasta.
Before 2009 1500 — 5000 Must at least meet Exchange Standard.
Od 2014. zahtijeva se Standard ucinkovite izvedbe.
From 2014, must meet Performance Standard.
U/nakon 2009. <5000 Zahtijeva se Standard ucinkovite izvedbe.
In/after 2009" Must meet Performance Standard.
U/nakon 2009. ali prije 2012. Zahtijeva se najmanje Standard izmjene balasta.
In/after 2009 but before 2012 > 5000 Must at least meet Exchange Standard.
- Od 2016. zahtijeva se Standard ucinkovite izvedbe.
From 2016, must meet Performance Standard.
U/nakon 2012. > 5000 Zahtijeva se Standard ucinkovite izvedbe.
In/after 2012 B Must meet Performance Standard.

" Napomena: prema IMO Odluci A.1005(25), brodovi izgradeni ‘v’ ili ‘nakon’ 2009. nece trebati biti uskladeni s Odredbom D-2
Konvencije do njihovog drugog godiSnjeg pregleda, ali ne kasnije od 31. 12. 2011. Ova Odredba je uvedena da bi se osigurala
dovoljna dostupnost tehnologije za obradu prije potpunog stupanja na snagu Konvencije.

" Note: as outlined in IMO Assembly Resolution A.1005(25), the ships constructed in or after 2009 will not have to comply Regulation
D-2 of the Convention until its second annual survey, but no later than 31 December 2011. This provision was introduced to ensure
that sufficient supply of treatment technologies would be available before enforcing the Convention in full.

Izvor /Source: [12].
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obalu. Jedina organizacija (specijalna agencija
UN-a) koja proglasava posebna i posebno osjet-
ljiva morska podrucja (engl. Special and Parti-
cularly Sensitive Sea Area) u medunarodnim
vodama jest IMO [3].

Pojam posebno osjetljivog morskog podrucja
(engl. PSSA) prema definiciji IMO-a podrazu-
mijeva [21]:

‘podrucje koje zahtijeva posebnu zastitu kroz
djelovanje IMO-a zbog svog znacenja s obzi-
rom na prepoznata ekoloska, socijalno-eko-
nomska ili znanstena obiljeZja i koja mogu biti
ranjiva glede Stete uzrokovane medunarodnim
pomorskim aktivnostima’.

Pojam posebna podrucja podrazumijeva [24]:

‘ona morska podrucja koja zbog prepoznatih
tehnickih razloga u odnosu na njihove oceano-
grafske i ekoloske uvjete, te posebnog obiljeZja
prometa u njima zahtijevaju prikladnu primje-
nu posebnih obvezatnih metoda za sprjecava-
nje onecis¢enja uljima, Stetnim tvarima u razli-
venom stanju ili otpadom’.

Mjerila za identifikaciju posebnih i posebno
osjetljivih podrucja nisu medusobno iskljuciva.
U mnogim slucajevima, posebno osjetljiva po-
druc¢ja mogu biti identificirana unutar posebnih
podrudja i obrnuto. Kada je neko podrucje pro-
glaseno posebno osjetljivim morskim podruc-
jem, u njemu se mogu primijeniti posebne mje-
re nadzora pomorskih aktivnosti poput
usmjeravanja plovidbe ili stroge primjene
MARPOL-a. Kiriterij za dopustenje proglase-
nja podrucja posebnim ili posebno osjetljivim
ukljucen je u smjernice IMO-a [10].

Iako u ovom radu to nije predmet istraziva-
nja, treba napomenuti postojanje inicijativa i
razmiSljanja u svezi potrebe proglasenja Ja-
dranskog mora posebno osjetljivim podrucjem
[13], [14], [27].

3.4. Recikliranje dotrajalih brodova

U svibnju 2009. godine na diplomatskoj sjed-
nici u Hong Kongu prihvacena je nova IMO
Konvencija o sigurnom i okoliSno razboritom
recikliranju brodova (engl. IMO Convention
for the Safe and Environmentally Sound Recyc-
ling of Ships). Ona osigurava da brodovi pri re-
cikliranju po isteku svog zivotnog vijeka nece
predstavljati nepotreban rizik po ljudsko zdrav-
lje, sigurnost ili okolis [23].

ized agency) which proclaims the Special and
Particularly Sensitive Sea Areas in internation-
al waters is: IMO. [3]

The term Particularly Sensitive Sea Area
(PSSA) as defined by IMO implies [21]

‘an area that needs special protection through
action by IMO because of its significance for
recognized ecological or socio-economic or sci-
entific reasons and which may be vulnerable to
damage by international maritime activities.’

The term Special Area implies [24]:

‘a sea area where for recognised technical rea-
sons in relation to its oceanographical and eco-
logical conditions and to the particular charac-
ter of its traffic, the adoption of special
mandatory methods for the prevention of sea
pollution by oil, noxious liquid substances, or
garbage, as applicable, is required’.

The criteria for the identification of special
and particularly sensitive sea areas are not mu-
tually exclusive. In many cases, particularly sen-
sitive sea areas may be identified within the
special areas and vice versa. When an area is
approved as a particularly sensitive sea area,
special measures can be used to control mari-
time activities such as routening in navigation
or strict application of MARPOL. The criteria
to allow areas to be designated a SA or PSSA is
included within the IMO Guidelines. [10]

Although it is not subject to research in this
paper, the existence of the initiative and think-
ing about the needs of the proclamation of the
Adriatic Sea as a particularly sensitive area.
[13], [14], [27] should be noted. [13], [14], [27].

3.4 Recycling of Ships

In May 2009 at the diplomatic Conference in
Hong Kong, a new IMO Convention, the IMO
Convention for the Safe and Environmentally
Sound Recycling of Ships was adopted. It en-
sures that the ships, when being recycled after
reaching the end of their operational lives, do
not pose any unnecessary risk to human health
and safety or to the environment, [23].

It sets new requirements for shipowners and
for those whose main activity is the recycling of
ships (in ex. ship recycling yards in India, Paki-
stan, China or Bangladesh).

The Convention shall enter into force 24
months after the date on which 15 States, rep-

332 POMORSTVO ¢ Scientific Journal of Maritime Research * 25/2(2011) © str./pp. 319-341



R. Radonja, A. Jugovi¢: SHIPOWNERS’ BUSINESS POLICY IN THE CONTEXT OF DEVELOPMENT...

Konvencija postavlja nove zahtjeve kako bro-
darima tako 1 onima kojima je recikliranje bro-
dova osnovna djelatnost (npr. odlagalisSta/reza-
liSta u Indiji, Pakistanu, Kini ili Bangladesu).

Konvencija ¢e stupiti na snagu 24 mjeseca
nakon datuma kada e ju prema ratifikaciji ili
odobrenju bezrezervno potpisati 15 drzava koje
predstavljaju 40 % ukupne svjetske BT-e ili su
deponirale instrumente ratifikacije, odobrenja
ili pristupa kod Glavnog tajnika. Osim toga,
ukupni maksimalni godi$nji volumen reciklira-
nih brodova tih drzava u zadnjih deset godina
ne smije biti manji od 3% ukupne tonaze njiho-
ve trgovacke flote. [20]

U osnovi Konvencija zahtijeva da se uporaba
materijala potencijalno opasnih po ljudsko
zdravlje ili okoli§ na brodovima smanji koliko
god je moguce, i u svakom slucaju, da se oni
prepoznaju i kolicinski odrede u fazi konstruk-
cije 1 kroz operacijski zivot broda. Prije rasho-
dovanja, vlasnik broda (menadzer broda) treba
odabrati rezaliSte koje je u skladu s IMO Kon-
vencijom, te azurirati popis opasnih tvari. Takav
popis naziva se Zelena putovnica (engl. Green
Passport) i treba ga koristiti rezaliste za izradu
plana recikliranja. Dakle, popis predstavlja svo-
jevrsnu inventurnu listu tvari sadrZanih u brod-
skoj strukturi ili opremi koje su potencijalno
opasne po ljudsko zdravlje ili okoliS. Za nove
brodove lista se priprema u brodogradiliStu u
fazi dizajniranja i konstrukcije prema deklara-
cijama o ugradenom materijalu koje se saku-
pljaju od dobavljaca kroz cjelokupni dobavni
lanac od sirovine do konac¢nog proizvoda. Za
postojece brodove, listu priprema vlasnik broda
kroz pregled dostupne dokumentacije, vizualnu
inspekciju ili analizu uzoraka izuzetih s broda
[17].

Vlasnik je duzan azurno odrzavati listu kroz
cijeli zivotni vijek broda. Potporu pri izradi ta-
kve liste u zadnje vrijeme nude razne kompani-
je, ali i registri (klasifikacijski zavodi).

U listopadu 2009. godine, kao jasan znak
potpore Konvenciji, Industrijska radna grupa
za recikliranje brodova (engl. Industry Working
Group on Ship Recycling), predvodena Medu-
narodnom pomorskom komorom (engl. Inter-
national Chamber of Shipping — ICS) izdala je
Vodi¢ o prijelaznim mjerama za brodovlasnike
koji prodaju brodove za recikliranje (engl. Gui-
delines on Transitional Measures for Shi-
powners Selling Ships for Recycling) [25]. On

resenting 40% of the world merchant shipping
GT, have either signed it without reservation as
to ratification, acceptance or approval or have
deposited instruments of ratification, accept-
ance, approval or accession with the Secretary
General. Furthermore, the combined maximum
annual ship recycling volume of those States
must, during the preceding 10 years, constitute
not less than 3% of their combined merchant
shipping tonnage. [20]

Basically, the Convention requests the mate-
rials on board a vessel which are potentially
hazardous to human health or environment to
be minimized as far as possible and, in any case,
identified and quantified at the construction
stage and through the operating life of the ves-
sel. Before scrapping, the shipowners (ship
managers) are to select a ship recycling facility
complying with the IMO Convention and up-
date the list of hazardous materials. This list is
called The Green Passport, and it is to be used
by the recycling facility to prepare a recycling
plan. So, this list is an inventory of materials
present in the ship’s structure and equipment
which are potentially hazardous to health or to
the environment. For new ships, it is prepared
by the shipyard at the design and construction
stage in accordance with the material declara-
tions that are collected by their suppliers
through the complete supply chain, from raw
materials to the end products. For the existing
vessels, it is prepared by the shipowner through
the review of the available documentation, a
visual inspection and an analysis of material
samplings is taken on board the ship. [17]

The shipowner is required to maintain the
list up to date throughout the lifetime of the
ship. Support in the preparation of such lists
has been recently offered by a variety of com-
panies and Registries (Classification Societies).

In October 2009, as a clear signal of the sup-
port for The Convention, the Industry Working
Group on Ship Recycling, which is led by the
International Chamber of Shipping (ICS) pub-
lished the ‘Guidelines on Transitional Measures
for Shipowners Selling Ships for Recycling’, [25].
It emphasizes the responsibility of the shipown-
ers for the ship from her construction until her
final demolition, and explains the various ac-
tions that will be required, and which should be
approved by the flag state and by the authori-
ties in the ship recycling nations. In particular,
it relates to the preparation and maintenance
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naglaSava odgovornost brodara za brod od nje-
gove konstrukcije do krajnjeg rezaliSta i objas-
njava razliCite aktivnosti koje se zahtijevaju i
koje moraju biti odobrene od drzave zastave i
vlasti drzave rezaliSta. Posebno se to odnosi na
pripremu i odrzavanje lista opasnih tvari u svr-
hu smanjenja rizika po sigurnost i zdravlje za-
poslenih u takvim brodogradiliStima, a brodare
se nastoji ohrabriti na prodaju brodova u rezali-
Sta koja su u skladu s IMO standardima. U tu
svrhu, neke organizacije poput BIMCO?a rade
na izradi ‘standardnog obrasca ugovora’ kako
bi pomogli brodarima u prodaji broda u rezali-
Ste (npr. engl. RECYCLECON ili DEMO-
LISHCON) ¢ijom uporabom bi se moglo izbje-
¢i ukljucivanje ‘posrednika u prodaji’, i prodaju
uciniti profitabilnijom [16].

Dodatno uz pripreme liste opasnih materija-
la (zelene putovnice) brodovi Ce biti podvrgnuti
provjerama:

* inicijalna provjera — provjera inventurne liste
opasnih tvari

* dodatne provjere — periodi¢ne za vrijeme Zi-
votnog vijeka broda

* zavrSna provjera — prije recikliranja.

BrodogradiliSta za recikliranje moraju osigu-
rati Plan recikliranja broda (engl. Ship Recyc-
ling Plan) za specifikaciju nacina i postupaka
kojim ¢ée svaki brod biti recikliran u ovisnosti o
njegovoj posebnosti i inventaru.

4. EKOLOSKA PRIHVATLJIVOST
BRODA KAO UTJECAJAN
CIMBENIK POSLOVNE
POLITIKE BRODARA

Velikim i naglim industrijskim razvojem i po-
vecanjem ljudske populacije potvrduje se sve
veca potreba za energijom i posljedicno sve
vecée oneciScenje (s obzirom na sve vece izgara-
nje fosilnih goriva). Pri tome se pod onecisce-
njem podrazumijevaju “nepozeljne promjene u
fizikalnim, kemijskim ili bioloSkim svojstvima
zraka, zemljiSta ili voda koje mogu ili ¢e Stetno
djelovati na: covjeka ili druge organizme, njiho-
ve zivotne uvjete, industrijsku proizvodnju, kul-
turno-povijesne spomenike ili mogu unistiti sva
prirodna bogatstva” [4].

2 BIMCO - Balticko i medunarodno pomorsko vijeée (engl.
— The Baltic and International Maritime Council)

of a list of hazardous materials, in order to re-
duce risks to safety and health of employees in
these shipyards and the shipowners are encour-
aged to sell their scrap vessels only to those re-
cycling facilities that comply with the IMO
standards. For this pourpose, some organiza-
tions such as BIMCO? are working on a ‘stand-
ard form of contract’ to help shipowners selling
the ship to recycling yards (i.e. RECYCLECON
or DEMOLISHCON) whose use could cut out
the ‘middle man’ from the sale, making the sale
more profitable. [16]

In addition to preparing a list of hazardous
materials (‘green passport’) ships will be re-
quired to have the following surveys:

* initial survey — verifying the inventory of ha-
zardous substances;

* additional surveys — periodically during the
life of the ship;

* final surveys — before recycling.

Ship recycling yards will be required to pro-
vide a ‘Ship Recycling Plan’, to specify the man-
ner in which each ship will be recycled, depend-
ing on her particulars and inventory.

4. ENVIRONMENTAL FRIENDLY
APPROACH AS AN INFLUENTIAL
FACTOR IN THE SHIPOWNERS’
BUSINESS POLICY

A large and rapid industrial development
and an increasing human population testify to
the growing need for energy and, consequently,
to the increasing pollution (due to in the
present network it mostly comes from fossil
fuel combustion). In doing so, the pollution in-
clude “undesirable changes in the physical,
chemical or biological properties of the air,
land, water that may or will adversely affect: a
man or other organisms, their living conditions,
industrial production, cultural and historical
monuments, or may destroy all the natural
wealth”. [4]

To understand the extent of the anthropo-
genic impact on the ecosystem, the understand-
ing of the processes that are involved within,
has become a necessity. The researches in that
direction exist, and their findings resulted in
different conventions regarding environmental

2 BIMCO - The Baltic and International Maritime Council
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Da bi se razumjeli razmjeri antropogenog
utjecaja na ekosustave nuzno je razumijevanje
procesa koji se u njima odvijaju. Istrazivanja u
tom smjeru postoje, a nalazi su rezultirali razli-
¢itim konvencijama o zastiti okoliSa i covjeko-
vim naporima protiv eksponencijalno rastuce
degradacije. Upravo trenutna dogadanja na
svjetskoj razini (skupovi predstavnika industrij-
skih velesila) ukazuju da je sustavni pristup
problemu mogudéi put prema pronalazenju jo$
boljih rjeSenja.

Dinamika uvodenja novih ekoloskih normi
neminovno ¢e se odraziti i na pomorsko trziste
u cjelini. Prepoznavanjem covjekovog utjecaja
na ekoloSke procese u njegovom okruzenju do-
lazi do porasta zahtjeva za sprjecavanjem one-
¢iS¢enja, ali i do povecéanja razine osvijestenosti
stanovniStva ¢ime se omogucuje brze provode-
nje donesenih konvencija. Iako, su neke odred-
be odavno na snazi one se teSko provode u cije-
losti (npr. zahtjev za dvostrukom oplatom kod
tankera, a joS uvijek su u uporabi oni s jedno-
strukom oplatom). Novim propisima nastoje se
izbjeci takvi propusti (npr. odlukom IMO-a do
2015. svi tankeri s jednostrukom oplatom mo-
raju se povuci iz uporabe). Ipak, pojedine odlu-
ke nije moguée odmah nametnuti, dijelom i
zbog ogranicenja u dostupnosti tehnologije ili
zbog njene cijene koStanja. No, postavljanjem
vrlo strogih zahtjeva, medunarodne institucije
ukazuju da navedeni procesi nemaju alternati-
vu. Svjesni nuznosti prijelaznog razdoblja, omo-
gucena je i faza prilagodbe, ali s jasno definira-
nim vremenskim granicama.

Za velinu brodarskih kompanija najvecu vri-
jednost predstavljaju brodovi i kapital koji je u
njih ulozZen. Brodari koji posjeduju manji broj
brodova posebno su osjetljiva skupina koju pro-
mjene na trziStu mogu ozbiljno ugroziti, te su
svom poslovanju. Ipak, znacajnije promjene
mogle bi njihovu opstojnost dovesti u pitanje.
Nemogucnost odgovora pojedinih brodara za
ispunjenjem zahtjeva dovest ¢e ih u poziciju u
kojoj ¢e biti prisiljeni prodati brodove koji ta-
kve zahtjeve ne zadovoljavaju. Ukoliko su iz-
mjene na samim brodovima moguce oni ¢e po-
stati dostupni trziStu rabljenih brodova, a cijena
¢e se odredivati u zavisnosti s troSkovima
ugradnje potrebne tehnologije koja ¢e im omo-
guciti daljnje komercijalno poslovanje. U su-
protnom, brodari Ce traziti mogucnost njihovog
zaposlenja na nekom lokalnom trzistu bez ogra-

protection and human efforts against exponen-
tially raised degradation. The global events that
have taken places recently (meetings of the
representatives of industrially highly developed
countries) have shown that a system approach
to the problem is the possible direction to find
even better solutions.

The dynamics of enforcing new environmen-
tal standards will surely affect the shipping
market. Recognizing the human impact on the
ecological processes within the environment
has raised the requests for pollution preven-
tion, as well as the level of awareness that posi-
tively affects the speed of the enforcement of
the adopted conventions. Although some regu-
lations are being fairly long adopted, and their
application is hard to conduct throughly (e.g..
double hull for tankers, but still single hull
tankers are sailing). The new regulations insist
on avoiding such cases (e.g.. IMO regulation on
removal of single hulled tankers from the ship-
ping by 2015). However, some regulations are
hard to enforce, partly due to the lack of avail-
able technologies or due to their costs. But,
placing the requests strictly, the IMO shows
there is no alternative to those processes. Being
aware of the transition period necessity, the
adoption phase is allowed but with clearly time
limits.

For most shipping companies their vessels,
and the money invested in, are their most valu-
able capital. The shipowners possessing few
ships only are an especially vulnerable group
that the changes in market conditions can seri-
ously undermine, and, consequently, they are
often flexible in their operations. However, sig-
nificant changes could bring their existence into
question. Inability to answer the individual
shipowner for the fulfilment of the require-
ments will lead them into a position where they
would be forced to sell the ships that do not
meet these requirements. If modifications are
possible on the actual ships they will become
available to the second hand market, and the
price will be determined depending on the cost
of installing the necessary technology that will
enable them to further commercial operations.
Otherwise, shipowners will search the possibili-
ty of their employment on some local market
without restrictions or those vessels will be sold
on the recycling market affected with the legis-
lation also (green passport, sound recycling
regulations, etc.), so open to corrections in
scrap price evaluation. (Figure 1)
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Slika 1. Dijagram tijeka — procedura za brodare
Figure 1. Flowchart — procedrure for the shipowners

Izvor / Source: autori / authors

nicenja ili ¢e te brodove prodavati na trziStu do-
trajalih brodova koje je takoder zahvaceno legi-
slativom  (Zelena  putovnica, propisi 0
zbrinjavanju dotrajalih brodova, itd.) i stoga
otvoreno na korekcije u vrednovanju cijene ot-
pada (Slika 1).

Potreba za odrzivim brodarstvom rezultirala
je novim ‘okoliSno ucinkovitim enrgetskim kon-
ceptom’ koji se prema DNV-u (Det Norske Ve-
ritas) oznacava kao ‘trostruki — E’ (engl. Triple
E: Environmental and Energy Efficiency) [26].
Na taj nacin, razvidno je da ekoloska prihvatlji-
vost broda (okoliSno razboriti pristup) postaje
utjecajan ¢imbenik pri kreiranju poslovne poli-
tike brodara koja osim izbjegavanja ograni¢enja
u plovidbi, kazni i prisilnih zastoja u lukama
najve¢u korist nudi kroz smanjenje troskova
(npr. plovidba smanjenom brzinom koja sma-
njuje troSak goriva) i sprjecavanje oneciS¢enja
na globalnoj razini.

S. AKTIVNOSTI I SMJERNICE ZA
BRODARE POSTIVAJUCI RAZVOJ
EKOLOSKOG ZAKONODAVSTVA

Ukupni torSkovi broda mogu se podijeliti na:
operativne troskove, troskovi odrzavanja, tros-
kove putovanja, troSkove manipulacije teretom
i kapitalne troSkove. U njima znacajni udio od

The need for sustainable shipping resulted in
a new ‘environmentally effective energy con-
cept’, which according to DNV (Det Norske
Veritas) referred as ‘triple E’ (Environmental
and Energy Efficiency). [26] In this way, it is
clear that the environmental acceptability of
the ship (environmental friendly approach) be-
comes a significant factor in creating the ship-
owners’ business policies that, beside avoiding
the restriction in sailing, penalties or port de-
tentions offers the greatest benefits through the
reduction in costs (e.g.. slow steaming that re-
duces fuel costs) and preventing pollution on
the global level.

S. ACTIVITIES AND GUIDELINES
FOR SHIPOWNERS RESPECTING
THE DEVELOPMENT IN
ENVIRONMENTAL LEGISLATION

The total cost of the ship can be divided into:
operational costs, maintenance costs, voyage
costs, cargo handling costs and capital costs. In
them, a significant share of almost 40% are just
the voyage costs which have fuel costs of their
most sensitive part [1], [6], [7]. Upon entry into
force of the new environmental legislation, the
ships will have to use significantly higher quali-
ty fuel in certain areas (comparing to heavy
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gotovo 40% predstavljaju upravo troskovi puto-
vanja od kojih su troskovi goriva njihov najo-
novog ekoloSkog zakonodavstva, brodovi ¢e u
odredenim podruc¢jima morati koristiti znatno
kvalitetnije gorivo (u usporedbi s teSkim gori-
vom koje je najc¢esce u uporabi), a ¢ija cijena je
1 znatno viSa. Uporaba kvalitetnijeg goriva iz
tehnickih razloga zahtijeva i uporabu drugaci-
jeg ulja za podmazivanje motora $to dodatno
komplicira primjenu. Poglavito, na starijim bro-
dovima cesto ne postoji mogucnost skladiSte-
nja, npr. razlicitih cilindri¢nih ulja, pa se u stro-
jarnicama (koje su najceS¢e minimiziranog
volumena) moraju pronaci i odgovarajuca kon-
strukcijska rjeSenja kako bi se omogucila ugrad-
nja nuzne opreme (uredaji, cjevovodi, itd.).
Ipak, pri donosSenju propisa dopusteno je i pri-
jelazno razdoblje kojim se omogucuje brodari-
ma vrijeme potrebno za prilagodbu i raspodjelu
tako uzrokovanih troskova.

Za smanjenje emisija NOx-a i zadovoljenje
legislativnih zahtjeva (Red III) danas je jedina
pouzdana tehnologija — SCR (selektivna katali-
ticka redukcija), skupa naknadna obrada ispus-
nih plinova koja zahtijeva instalacijski prostor u
strojarnici — na brodovima rijetko dostupan [9].
Za uskladivanje s BWM (upravljanje balastnim
vodama) zahtjevima postoji nekoliko proizvo-
daca koji su zatrazili odobrenje IMO-a za nji-
hovu opremu, ali ukljucuju slicne probleme s
prostorom za ugradnju i troSkovima. Brodski
plan recikliranja i Zelena putovnica na starijim
su brodovima izazovni zahtjevi koji ukljucuju
dodatne troSkove.

Neke od brodara koji posjeduju mali broj
brodova takvi dodatni troskovi mogu znatno
opteretiti u poslovanju, posebno ako u razdo-
blju prilagodbe dode do pada vozarina i sma-
njenja potraznje brodskog prostora ¢ime Ce nji-
hova konkurentnost biti ugrozena.

Brodari koji posjeduju vecu flotu odavno su
uocili promjene i prepoznali njihove zahtjeve,
te poceli prilagodavati svoju poslovnu politiku
pod novim okolnostima (npr. Maersk ili APL).

Na temelju istraZivanja, u ovom radu predla-
Zu se aktivnosti i smjernice koje mogu posluziti
brodarima kao putokaz u procesu prilagodbe
novonastalim uvjetima na trzistu (Slika 2).

1z slike 2. moze se vidjeti da je odgovornost
kompanije za ekoloski prihvatljive promjene u
poslovnoj politici (prije svega u ekoloskoj pot-

fuel, oil is commonly used), and whose price is
much higher. Using higher quality fuel, for
technical reasons, requires the use of different
lubricating oils for engines, which further com-
plicates the application. Specifically, on the old-
er ships there is often no possibility of storage,
for example, different cylinder oils, so that in
engine rooms (which are usually minimized in
volume) appropriate design solutions must be
found to enable the installation of the neces-
sary equipment (devices, piping, etc.). Howev-
er, in enforcing regulations the transitional pe-
riod is allowed offering the shipowners enough
time for adaptation and distribution of costs so
brought about.

To reduce the NOx emissions and meet the
legislation requirements (Tier III), the todays
only reliable technology is the SCR (selective
catalitic reduction), an expensive aftertreat-
ment of exhaust gasses that requires an instala-
tion space in the engine room rearly available
on board vessels [9]. To meet the BWM re-
quirements, there are several manufacturers
searching for the IMO approval for their equip-
ment, but this involves similar problems with
the installation space and costs. The Ship Recy-
cling Plan and Green Passports on board older
vessels are challenging requirements involving
additional costs.

For some of the shipowners, who own a small
number of ships, such additional costs may sig-
nificantly burden the business, especially if the
adjustment period comes with a drop in freight
rates and reduced demand for shipping space,
thus their competitiveness will be compro-
mised. Shipowners who have a larger fleet have
long noticed the changes and identify their re-
quirements, and have begun to adapt their
business policies under new circumstances (e.g.
Maersk or APL).

Based on the resulst of the research, the au-
thors have suggestesd activities and guidelines
that can serve as a roadmap to shipowners in
the process of adjustment to new market condi-
tions (Figure 2).

It can be seen from the Figure 2 that re-
sponsibility is on the company to make ‘envi-
ronmentally friendly’ changes in the business
policy (most of all within the environmental
sub policy that will affect all the others) if they
want to compete on the current and future
market.
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AKTIVNOSTI I SMJERNICE ZA PRILAGODBU BRODARA
ACTIVITIES AND GUIDELINES FOR SHIPOWNERS' ADAPTATION

ORGANIZACIJSKE
ORGANIZATIONAL

Optimiziranje vodenja broda (planiranje
putovanja: utjecaj vremena — plovidba prema
prognozi vremena, morskih struja ili
prilagodba brzine i uzduznog nagiba broda,
itd.).

Optimizing the ship management (voyage
planning: the imapact of weather — weather
routening, sea currents or adjustment of speed
and trim, etc.).

Utvrdivanje i pracenje parametara efikasnosti
(indeksi ucinkovitosti i operacijski indeksi,
SEEMP").

Establishing and monitoring the efficiency
parameters (efficiency indices, operational
indices, SEEMP")

Optimiziranje cjelokupnog dobavnog lanca i
raspodjele flote (suradnja s dobavlja¢ima
tereta, unajmljivacima i agentima).
Optimizing the entire supply chain and
distribution of the fleet (in cooperation with
suppliers, charterers and agents).

Kontinuirano pracenje trzista.
Continous monitoring of market.

Priprema ‘zelene putovnice’.
Preparing the ‘Green passport’.

Pravilan odabir kadrova i politika placa
(obrazovanje vlastitih kadrova, vjestine,
uvjezbavanje, iskustvo).

Proper selection of personnel and wage policy
(education of the own staff/crew, skills, training,
experience).

Utvrdivanje nedostataka i provodenje nuznih
promjena u organizacijskoj strukturi poduzeca
(promptna prilagodba promjenjenim trziSnim
uvjetima).

Identifiying weaknesses and implementing
necessary changes in the organizational structure
of the company (prompt adaptation to changing
market conditions).

TEHNOLO K E
TECHNOLOGICAL

Uvodenje politike zamjene starijih brodova
Introducing the policy of replacing older vessels
with new/second-hand environmental friendly.

Narucivati novogradnje prema efikasnijim
konstrukcijskim rjeSenjima trupa, brodskog
vijka, pogona, itd.

Ordering newbuildings with efficient structural
solutions of hull, propeller, engines, etc.

Koristenje novih energetski i ekoloski
efikasnijih tehnologija (WHR, BWM i
oprema, itd.).

Using the new energy and environmentally
more efficient technologies (Waste Heat
recovery System, Ballast Water Management
and equipment, etc.)

Uporaba novih u€inkovitijih premaza za
trup.
Using the new and more efficient hull coatings.

Omogucavanje ‘hladnog pogona’ na
brodovima za vrijeme operacija s teretom i
boravka u luci, kad je moguée (napajanje s
kopna).

Enabling the ‘cold ironing’ on ships during
operation and stay in port, when possible
(shore power supply).

Zamjena starih (dotrajalih) strojeva i uredaja
novim i energetski u¢inkovitijim.
Replacement of old (obsolate) machinery and
equipment with new and energy more efficient.

Smanjenje potrosnje fosilnih goriva i
uporaba alternativnih izvora kad je moguce.
Reduce consumption of fossil fuels and use
alternative sources whenever possible.

Uporaba ekoloski prihvatljivih materijala.
Using environmentally friendly materials.

"SEEMP - eng. Ship Energy Efficiency Management Plan
(brodski plan ucinkovitog upravljanja energijom)

Slika 2. Aktivnosti i smjernice za prilagodbu brodara
Figure 2 Activities and guidelines for shipowners’ adaptation

Izvor / Source: autori / authors
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politici koja ¢e se odraziti na sve ostale), ako se
Zeli natjecati na danasnjem i buduéem trzistu.

Navedene smjernice mogle bi postati sastav-
ni dio poslovne politike brodara i kao takve
mogu se implementirati u njihove strateske pla-
nove razvoja. Autori predlazu da se rad broda-
ra ubuducée usmjeri na razvoj SEEMP-a ugra-
duju¢i parametre efikasnosti kao povratne
indekse okoliSnog doprinosa i nadzor operativ-
nih i ukupnih troSkova brodova.

6. ZAKLJUCAK

Ciklicke promjene na pomorskom trziStu
predstavljaju jednu od njegovih glavnih znacaj-
ki koja uzrokuje presudne promjene unutar
svakog segmenta i procesa koji se u njima odvi-
jaju. Neizvjesnost njihovog nastupanja bitno
utje¢e na procjenu buducih razvoja, a s tim u
svezi i na trenutnu vrijednosti brodova kao te-
meljne investicije brodara i osnovnog ‘radnog
sredstva’ tog gospodarstva. Dodatnu otezanu
okolnost i moguée smanjenje vrijednosti brodo-
va (kao investiranog kapitala) donosi i razvoj
ekoloskog zakonodavstva kojim su nametnuti
sve stroziji kriteriji u svezi sprje¢avanja oneci-
S¢enja okoliSa.

Unato¢ prihvacenim konvencijama postoje 1
mnoge neizvjesnosti u svezi s njihovim stupa-
njem na snagu i provodenjem. Na primjer, kori-
Stenje goriva s ekstremno niskim udjelom sum-
pora zahtijeva 1 postrojenja za njegovu
proizvodnju i njihovu dostupnost Sirom svijeta
Sto danas nije slucaj. Dostupni kapaciteti rafi-
nerija ne mogu zadovoljiti mogucu potraznju
kada bi one stupile na snagu odmah. Iako teh-
nologija za proizvodnju postoji — ona je izni-
mno skupa, pa ¢e zahtjev za izgradnju velikog
broja takvih postrojenja na globalnoj razini za-
htijevati i vrlo visoka ulaganja, a bitan utjecajni
¢imbenik bit ¢e i vrijeme potrebno za samu iz-
gradnju.

Globalno povecanje ekoloske osvijestenosti,
prepoznavanje antropogenog utjecaja na klimat-
ske promjene kao i dostupnost informacija o
ekoloskim akcidentima moze samo povecati za-
htjeve za smanjivanjem onecis¢enja koje Ce se
odraziti i na pomorstvo. Stariji brodovi nece
moci udovoljiti zahtjevima i vlasnici bi ih trebali
povuéi iz poslovanja. Njihovo povlacenje, do
sada se pokazalo kao iznimno dugotrajan pro-
ces, jer se ipak nastoji omoguciti komercijalno

These guidelines could become an integral
part of the shipowners’ business policy and as
such can be implemented in their strategic de-
velopment plans. The authors suggest that the
future work of the shipowners have to be di-
rected to the development of SEEMP incorpo-
rating efficiency parameters as feed-back indi-
cess of the environmental benefit and control
of operating and total costs of the vessels.

6. CONCLUSION

Cyclical changes in the shipping market rep-
resent one of its main features, which causes
decisive changes within each of its segments
and processes running in. The uncertainty of
their occurrence significantly affects the assess-
ment of future developments, as in this respect
on the current value of the ship as the basic
shipowner investment and main ‘business as-
sets’ of that industry. Additional aggravating
circumstances and possible devaluation of the
ships value (as capital invested) are imposed by
the development of environmental legislation,
which enforced increasingly strict criteria re-
garding the prevention of environmental pollu-
tion.

Despite the adopted Conventions, there are
many uncertainties regarding their entry into
force and implementation. For example, the
use of fuels with an extreme low sulphur con-
tent requires the facilities/plants for their pro-
duction and their worldwide availability that
today is not the case. Available capacity of re-
fineries cannot meet potential demand if they
take effect immediately. Although technology
exists to produce — it is extremely expensive, so
the demand for the construction of a large
number of such facilities on a global level re-
quires very high investments and the important
influential factor will be the time needed for
the actual construction.

Increasing global environmental awareness,
recognition of the anthropogenic impact on cli-
mate change and availability of information
about environmental accidents will only in-
crease the demands for reducing the pollution
that will be reflected in the shipping also. Older
ships ‘will not be able’ to meet the require-
ments and their owners should withdraw them
from the business. Their withdrawal, has
proved so far to be extremely a time consuming
process, because there is intention not to ob-
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poslovanje brodovlasnika i osigurati kontinuitet
u opskrbi odredenim sirovinama ili proizvodima.
Trenutno stupanje na snagu odredenih meduna-
rodnih normi i povlaCenje iz uporabe velikog
broja brodova koji u ovom trenutku ne ispunja-
vaju zahtjeve dovelo bi do kolapsa trgovine na
svjetskoj razini, pa se takva primjena niti ne oce-
kuje. No, dopusteno prijelazno razdoblje za
uskladivanje s konvencijama govori o ozbiljnosti
pristupa i iskljucuje svaku alternativu.

Novonastale okolnosti odrazavaju se i na trzi-
Ste brodova. Kod novogradnji ¢e se o uskladeno-
sti s propisima voditi racuna ve¢ pri konstrukciji i
izgradnji, pa Ce se cijena uskladivanja podvesti
pod ukupnu cijenu broda. Medutim, kod rablje-
nih brodova morat ¢e se utvrditi model izraCuna
kojim ¢e se omoguciti stvarna procjena broda i
njegove mogucnosti zarade u buducnosti, pri
¢emu se u njihovu vrijednost mora uracunati i ci-
jena uskladivanja s novim ekoloSkim normama.
U krajnjim slucajevima cijena prilagodbe broda
moze dovesti vlasnike starijih brodova na grani-
cu komercijalne isplativosti ulaganja, pa se oni
mogu odluciti za rashodovanje i recikliranje i
prije isteka njihovog Zivotnog vijeka.

Kako bi brodarske kompanije Sto bolje
‘amortizirale’ efekte ekoloske normizacije au-
tori predlazu znanstveni pristup problematici,
odnosno smatraju potrebnim dizajnirati model
procjene vrijednosti broda kojim bi se obuhva-
tio i utjecaj razvoja ekoloskog zakonodavstva.

Ovaj rad predstavlja tek pocetni korak, a s
obzirom na dobivene rezultate i proizisle za-
kljucke, autori ¢e nastaviti s analizom ekolos-
kog zakonodavstva, poslovne politike brodara,
pomorskog trziSta i drugih ekonomskih znacaj-
ki brodarstva, te ¢e takav model biti predme-
tom njihovih buducih istrazivanja.

struct the commercial business and ensure con-
tinuity in the supplying of certain raw materials
or products. The instantaneously entry into
force of certain international norms and the
withdrawal from the use of a large number of
ships that at this time do not meet the require-
ments would lead to the collapse of trade at the
global level, so that no such application is ex-
pected. However, the transitional period al-
lowed for compliance with the Conventions
speaks of the seriousness of approach and ex-
clude any alternative.

The new circumstances are reflecting on the
ship market. For newbuildings compliance with
the regulations will be taken into account al-
ready at the design and construction stage, and
price adjustments will be subsumed under the
total cost of the ship. However, for the second-
hand vessels the calculation model will have to
be determined that will enable an accurate as-
sessment of the ship and its revenue opportuni-
ties in the future, whereby the expenses of
modification that are needed to comply with
new environmental standards must be included
in their value. In extreme cases, price adjust-
ments may cause the shipowners of older ves-
sels to reach the limit of commercial viability of
investments, so they can decide to ‘dispose of’
the ships and recycle them even before the end
of their lifespan.

To aim the shipping company with better
‘buffering’ the effects of changes, the authors
propose a scientific approach to the problem,
and deem it necessary to design a model of val-
uation of the ship, which would cover the im-
pact of the development in environmental leg-
islation.

This paper represents just the “first-step’ and,
due to the results obtained and withdrawn con-
clusions, the authors will continue with the
analysis of the environmental legislation, ship-
owners business policy, maritime market and
other economic characteristics of shipping, and
such a model will be the subject of their future
research.
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