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The paper studies the vulnerability and protection of marine environments of two semi-closed
seas, the Baltic and the Adriatic, in terms of physical and socio-economic factors. Institutional and
technical instruments and policies of protection, at global, pan-European, EU and regional levels,
are reviewed. The pioneering role (for Baltic) of the Helsinki Convention, signed in 1974 by the
Baltic coastal states, is highlighted, whereby all sources of pollution were made subject to one single
instrument. There is no similar comprehensive agreement yet on the semi-closed Adriatic Sea, but
protection of the Adriatic Sea is included in the Barcelona Convention signed in 1976 by 16 states
and the European Union (presently there are 22 parties to the convention) which was a follow up
of the pioneering (for Adriatic) Mediterranean Action Plan signed by contracting parties in 1975.

The Baltic region, with 90 million people in its catchment area, is economically well developed;
out of nine of its coastal states, eight are EU members. The catchment area of the Adriatic, home to
about 15 million people, is characterised by even larger socio-economic contrasts, with Italy as the
dominating player as for population size and the economy.

The marine and coastal environmental burdens of both the Baltic and the Adriatic are mainly
due to agriculture, industry, shipping, fisheries, and tourism, not to forget the legacies of unsustain-
able past. The Adriatic, a busy transportation route for oil vessels, is one of the most vulnerable
areas in the Mediterranean.

Key words: Adriatic Sea, Baltic Sea, marine environment, multilateral protection instruments,
technical protection instruments, HELCOM, regional protection policies

INTRODUCTION oceans and coastal areas by engaging neighbour-

ing countries in actions to protect their shared

The Regional Seas’ Programme, launched marine environment. By now, more than 143

in 1974, is one of UNEP’s most significant countries participate in 13 programmes. Of par-
achievements of the past 35 years (UNEP, 2015).  ticular interest is the protection of marine and
It addresses the accelerating degradation of coastal environment in sensitive land-locked
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water bodies like the Caspian, or semi-closed
seas as the Baltic Sea. For the first time ever,
all the sources of pollution around an entire
sea were made subject to a single convention,
signed in 1974 by the Baltic coastal states, enter-
ing into force in 1980. In the light of political
changes, and developments in international,
environmental and maritime law, a modified
Convention was signed in 1992 by all the states
bordering on the Baltic Sea, and the European
Community, and entered into force in 2000. The
Helsinki Convention (HELCOM, as it is called
in shorthand, covers the whole of the Baltic
Sea area, including inland waters as well as the
water of the sea itself and the sea-bed.

HELCOM Parties do not include all tributar-
ies (for example Belarus is not a Party) but they
are included in the action programme (JCP); hot
spots are also found inland. Measures are taken
in the whole catchment area of the Baltic Sea
to reduce land-based pollution — a unique and,
for the Baltic, pioneering approach (HELCOM,
2015c¢). The present Contracting Parties are Den-
mark, Estonia, European Community, Finland,
Germany, Latvia, Lithuania, Poland, Russia and
Sweden.

In contrast to the Baltic Sea, no similarly
comprehensive agreement has been concluded
yet, specifically focused- on the protection of
the semi-closed Adriatic Sea, the surface of
which is about 1/3 of that of the Baltic Sea.
The protection of the Adriatic is covered in a
different, more fragmented way by a variety
of instruments, in particular by the Barcelona
Convention for Protection against Pollution in
the Mediterranean.

The main motivation of the present paper is
to study the differences and similarities in chal-
lenges to marine environments in the Baltic and
the Adriatic regions, to compare the process of
evolving institutional and technical instruments
of protection, primarily multilateral, and to
draw conclusions with respect to the measures
undertaken and/or development of environmen-
tal policy.

Territorial disputes, including those under
the law of the sea, are not addressed by the
present authors. Neither is the challenge of

regional adaptation to the consequences of cli-
mate change, since it was the topic of a recent
paper by the authors (BOSNJAKOVIC & MRSA
HABER, 2015).

Socio-Economic, Hydrographic and
Oceanographic Characteristics of the
Adriatic and the Baltic Marine Area

Socio-economic characteristics of the two
regions in geopolitical comparison

The Baltic Sea is a region characterised by
relatively high economic wealth, a high level of
education and in most countries a high level of
environmental awareness among its inhabitants.
Eight out of the nine riparian countries are EU
member states, with corresponding prospects for
further growth.

The Adriatic Sea is characterised by larger
socio-economic contrasts. Three out of the six
coastal states are EU members: Croatia, Italy
and Slovenia, whereas the three others are in
different phases of approximation to the EU.
Italy, as one of its six coastal countries, is the
dominating player in terms of population size
and the GDP.

The socio-economic differences are dis-
cussed here in terms of four indicators: Gross
Domestic Product (GDP); Human Development
Index (HDI); Environmental Performance Index
EPI); and Transparency rank. They are summa-
rised in Table 1.

Column 2 describes the relative economic
strength of a country in terms of the Gross
Domestic Product (GDP) per inhabitant in 2014.
In the Adriatic region, there is a sub-division
between the three EU member states with GDP
per capita above $ 20.000 (Croatia, Italy, Slove-
nia), and the three other countries with GDP per
capita of $ 15.000 or less (Albania, Bosnia and
Herzegovina, Montenegro). In the Baltic region,
the GDP per capita of all riparian states is above
$20.000, but particularly high (above $ 40.000)
for Denmark, Finland, Germany and Sweden.

Column 3 gives the UNDP Human Develop-
ment Index (HDI) of a country for the year 2013,
based on: life expectancy at birth; mean and
expected years of schooling; and gross national
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Table 1. Socio-economic characteristics of riparian countries in the Adriatic and Baltic Sea regions

Transparency rank
Country ($G Sggg)r 1?33?4 HDg(r)T;k " EPI(IE‘EkZ(iﬁj)O” (TRAI;nSIZ’/O%lI;‘ENCY
(WIKIPEDIA, 2015b.) | (UNDP,2014) ’ INTERNATIONAL,
2015)
Albania 11 95 67 110
Bosnia&Herzegovina 10 86 107 80
Croatia 21 47 45 61
Italy 35 26 22 69
Montenegro 15 51 62 76
Slovenia 30 25 15 39
Denmark 44 10 13 1
Estonia 27 33 20 26
Finland 40 24 18 3
Germany 46 6 6 12
Latvia 24 48 40 43
Lithuania 27 35 49 39
Poland 25 35 30 35
Russian Federation 25 57 73 136
Sweden 46 12 9 4

income per capita. Column 4 gives the Envi-
ronmental Performance Index (EPI), based on
environmental health criteria, and on ecosystem
vitality. The riparians of the Adriatic range from
the very good rank 15 (Slovenia) to the rather
disappointing rank 107 (Bosnia and Herze-
govina). The eight EU riparians of the Baltic Sea
range in EPI rank between place 6 (Germany)
and place 49 (Lithuania), with new EU member
states performing significantly less well than
the older ones. However all EU member states
perform by far better than the Russian Federa-
tion (rank 73). Column 5 gives the Corruption
Perceptions Index, a measure of the perceived
levels of public sector corruption, provided by
the independent organisation Transparency Inter-
national in 175 countries and territories. In this
respect, the Adriatic riparians rank relatively low,
with the best mark for Slovenia (rank 39), and by
far the worst for Albania (rank 110). In the Baltic
Sea region, all riparian EU states do quite well,
with Denmark, Finland and Sweden placed at
the world top (ranks 1, 3 and 4), while Russian
Federation is placed at the very disappointing
rank 136.

Taken together, the differences in the above
mentioned and discussed socio-economic char-
acteristics and indicators — GDP per capita,
Human Development Index, Environmental Per-
formance Index, Corruption Perceptions Index,
may be partly responsible for the differring
attitudes on, participation in and development
and implementation of various instruments and
mechanisms addressing environmental protec-
tion, both between individual countries, as well
as between the two regions as a whole (as dis-
cussed in Chapters 2 and 3).

A main socio-economic difference is that
at least four of the Riparians of the Baltic
Sea (Sweden, Denmark, Finland and Germany)
are wealthy and have very high environmen-
tal policy ambitions, based on broad popular
endorsement. These four countries plus Estonia
are among the 20 with the highest EPI world-
wide. Conversely, in the Adriatic region only
Slovenia ranks among the 20 best. It may be
added that among the 22 Contracting Parties to
the Barcelona Convention, only two — Slovenia
and Spain — are among the 20 with the highest
EPI worldwide.
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Hydrography and oceanography
of the Adriatic and the Baltic Sea

Table 2. contains some basic hydrograph-
ic and oceanographic attributes of observed
regions. The Baltic catchment area is almost 7
times larger than that of the Adriatic; Baltic Sea
has twice the length of the Adriatic, but almost
the same maximal width. The average depth of
the Adriatic Sea is about 4 and half times bigger
than that of the Baltic.

Currents patterns in the Adriatic

The physical processes occurring along
the two opposing coasts of the Adriatic Sea
differ markedly in their characteristics. Water
exchange between the semienclosed basins of
the eastern coast and the open sea is mainly
forced by the local wind. An incoming cur-
rent is found along the eastern Adriatic coast,
carrying the saline Levantine waters into the
Adriatic, while less saline water flows out of
the Adriatic along the western coast. The cur-
rent gradients are the primarily cause for the
general cyclonic (counterclockwise) circulation.
The incoming current is more pronounced along
the eastern coast in winter, while the outgoing
current is more pronounced along the western
coast in summer. This seasonal rhythm is prima-
rily under the influence of gradient currents and
the seasonal changes in the winds. In summer,
the dominant northwestern wind (“maestral”,
in Croatian) increases the outflow of marine
waters in the surface layer, while the currents

in winter are under the influence of the south-
easterly wind (sirocco, in Croatian “jugo”) that
increases the inflow of marine water (CROATIAN
HYDROCARBON AGENCY, 2015).The shelf area
along the western coast is dominated by the Po
River outflow, which in winter mostly remains
confined to a coastal boundary layer, whereas in
summer it spreads to the open sea as well (ORLIC
et al., 1992).

Current patterns in the Baltic

The modeled circulation of the Baltic Sea
consists of several bathymetry-controlled and
mostly cyclonic gyres. The surface circulation
pattern varies over the annual cycle. During
the period from October to March, currents are
relatively strong. A cyclonic circulation around
the Proper Baltic exists with the mean current
velocities along the coast up to 6 cm s!. The
main flow in the upper 33 m continues to the
north along the eastern side of the Proper Baltic
towards the southwestern coast of Finland. Por-
tions of this flow enter the Gulf of Finland to
the east and the Gulf of Bothnia to the north but
its major part recirculates to the south towards
Gotland. During winter, the circulation there
evolves into a 200 km diameter mesoscale
cyclonic gyre occupying the northern part of
the Proper Baltic. The southward current splits
north of Gotland into a western branch follow-
ing the coast of Sweden and into an eastern
branch along the eastern side of Gotland. To the
north, a semi-enclosed cyclonic gyre occupies
the entire Bothnia Sea. In spring, the upper

Table 2. Basic hydrographic and oceanographic attributes of the Adriatic and the Baltic region

. Catch-ment | Max. Max. Average Water | Residence 'Average Mean annual
Region R . river runoff R
area length | Width depth volume time [m¥s] precipitation
[km?] [km] [km] [m] [km?| [years] [mm]
1020
- 3900 (SEKULIC & (CUSHMAN-
Adriatic 235 000 800 200 253 35000 3.4+0.4 VERTACNIK, 1996) ROISIN et al.,
2001)
12 968 750
Baltic 1641 650 1 600 193 55 21 700 25-35 (KRONSELL & (HELCOM.
ANDERSSON,2014) 2007)
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ocean circulation is less organized, it weakens
and becomes less defined during summer. There
are two regions where circulation reverses from
cyclonic in November to anticyclonic in Febru-
ary: one in the northern Gulf of Bothnia and
another one in the northernmost part of the Bal-
tic Proper. The local circulation patterns mod-
eled in the Slupsk Farrow suggest high temporal
variability of the mass transport (MASLOWSKI &
WALCZOWSKI, 2002).

Drainage basins

A comparison of the Adriatic and the Baltic
drainage basins can be made on the basis of
a comprehensive report by UNECE (UN ECO-
NOMIC COMMISSION FOR EUROPE, 2011). For the
Adriatic, only eight water basins were included
in the UNECE assessment: Po River Basin,
Isonzo/Soca, Krka, Neretva, Bile¢a Lake, Drin,
Lake Skadar/Shkoder and Buna/Bojana. The Po
River basin, for 94% on the territory of Italy,
dominates by far all other basins both in river-
ine runoff and in the amount of pollutants. The
33 drainage basins of the Baltic Sea include
Narva, Lake Peipsi/Chudskoe, Daugava, Lie-
lupe, Neman, Vistula and Oder/Odra, containing
large-scale industrial and agricultural activities.

Due to above facts - smaller sea water
volume, much smaller average depth, smaller
annual precipitation, but also less favourable
current patterns, and a much longer residence
time — it seems likely that the pollutants in the
Baltic Sea acumulate faster than in the Adriatic.
Moreover, the waterborne input of pollutants
has been determined largely by riverine runoff,
which is three times higher in the Baltic than in
the Adriatic.

Institutional instruments — policies and laws
— relevant for the environmental protection
of the Adriatic and Baltic Sea

Several levels of policies and instruments are
of relevance for the protection of marine envi-
ronments. Since in the present paper the focus
is not on the domestic but on the regional level,
only policies with a substantive transboundary

and/or regional impact shall be considered. The

policy and legal levels addressed are:

- International treaties and conventions with
universal validity

- International conventions at the pan-Euro-
pean (UNECE) level, focusing on environ-
ment.

- EU policies and legislation relevant for
marine environment.

- policies and agreements with regional char-
acter, such as the Helsinki Convention on
the protection of the Marine Environment of
the Baltic Sea Area, the Barcelona Conven-
tion, or the EU regional strategies.

For each of the four levels, a selection of the
most relevant instruments will be briefly char-
acterised by their scope, and acceptance, by the
coastal states in the Adriatic and Baltic regions.

International treaties and conventions
with general validity

The Basel Convention on the Control of
Transboundary Movements of Hazardous Wastes
and their Disposal (1989, Basel, Switzerland)
(UNEP, 2011). Its objective is to protect human
health and the environment against the adverse
effects of hazardous wastes, its principal aims
are: (a) the reduction of hazardous waste gen-
eration and the promotion of environmentally
sound management of hazardous wastes; (b)
the restriction of transboundary movements of
hazardous wastes except when in accordance
with the principles of environmentally sound
management; (c) a regulatory system applying
to cases where transboundary movements are
permissible. All coastal states of the Adriatic and
the Baltic have ratified it and are Parties to it.

Convention on Fishing and Conservation of
Living Resources of the High Seas (1958) was
designed to solve through international coopera-
tion the problems involved in the conservation
of living resources of the high seas, considering
that some of these resources are in danger of
being overexploited (WIKIPEDIA, 2013). Entered
into force in 1966, its impact has been limited.
In the Baltic region, Denmark and Finland are
the only two parties, in the Adriatic.Bosnia and
Hercegovina.
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Environmentally relevant conventions
under the IMO (International Maritime
Organisation)

In 1948 an international conference in Gene-
va adopted a convention formally establishing
IMO (MO, 20152). IMO introduced a series of
measures designed to prevent tanker accidents
and to minimize their consequences, the most
important being the International Convention
for the Prevention of Pollution from Ships, as
modified in 1978, and in 1997 (MARPOL).
The Convention includes regulations aimed at
preventing and minimizing pollution from ships
- both accidental and from routine operations
- and currently includes six technical Annexes.
Special Areas with strict controls on operational
discharges are included in most Annexes.

- Annex I Regulations for the Prevention of

Pollution by Oil
- Annex II Regulations for the Control of

Pollution by Noxious Liquid Substances in

Bulk
- Annex III Prevention of Pollution by Harm-

ful Substances Carried by Sea in Packaged

Form
- Annex IV Prevention of Pollution by Sew-

age from Ships
- Annex V Prevention of Pollution by Gar-

bage from Ships
- Annex VI Prevention of Air Pollution from

Ships.

In addition, Revised guidelines for the iden-
tification and designation of Particularly Sensi-
tive Sea Areas (PSSAs) (adopted by Resolution
A.982(24) MO. 2015b) allow areas to be desig-
nated a PSSA if they fulfil a number of criteria,
including: ecological criteria, diversity of the
ecosystem or vulnerability to degradation by
natural events or human activities; social, cul-
tural and economic criteria, such as significance
of the area for recreation or tourism; and scien-
tific and educational criteria. Whereas the Baltic
Sea area (Denmark, Estonia, Finland, Germany,
Latvia, Lithuania, Poland and Sweden), with
the exception of Russian Federation national
waters, was designated as PSSA in 2005, this is
still not the case in the Adriatic. Another IMO

instrument is the Guide to good practice for port
reception facility providers and users (MEPC.1/
Circ.671) (MO, 2009). The Marine Environment
Protection Committee of the IMO adopted in
2006 the Action Plan on Tackling the Inadequa-
cy of Port Reception Facilities.

If all of the conventions, protocols, and
amendments are counted, there are at present 25
environmentally related instruments that have
been developed under the auspices of IMO (IMO,
2015¢). Looking at the contracting states to these
instruments, one finds the following number of
ratifications per country among the Baltic and
Adriatic coastal states (as of 27 April, 2015):
Albania (13), Bosnia-and Herzegovina (0),
Croatia (15), Italy (18), Montenegro (13), Slov-
enia (17); Denmark (20), Estonia (16), Finland
(17), Germany (20), Latvia (14), Lithuania (12),
Poland (17), Russian Federation (17), Sweden
(20). The average number of IMO instruments
to which a country is contracted state amounts to
12.7 in the Adriatic region, and 17.0 in the Bal-
tic region. The difference is significant, mainly
(but not exclusively) due to the fact that Bosnia-
Herzegovina so far has not decided to join any
of the IMO instruments.

EU policies and legislation relevant for
marine and coastal environment

EU Integrated Coastal Zone Management
(ICZM). In 2000, the Commission adopted
a proposal concerning the implementation of
Integrated Coastal Zone Management in Europe
(adopted by the European Parliament and Coun-
cil as 2002/413/EC) (EUROPEAN COMMISSION.
2015b). In 2010, the Council ratified the Proto-
col on Integrated Coastal Zone Management to
the Barcelona Convention (Council Decision
2010/631/EU).

Marine Strategy Framework Directive
(2008/56/EC) aims to achieve Good Environ-
mental Status (GES) of the EU’s marine waters
by 2020 and to protect the resource base upon
which marine-related economic and social activ-
ities depend. The Directive 2008/56/EC requires
that, in developing their marine strategies, Mem-
ber States use existing regional cooperation
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structures, to co-ordinate among themselves
and to make every effort to coordinate their
actions with those of third countries in the same
region or sub-region (EUROPEAN COMMISSION,
2015g). The Directive lists four European marine
regions — the Baltic Sea, the North-East Atlantic
Ocean, the Mediterranean Sea and the Black Sea
(EUROPEAN COMMISSION, 2015¢). In the context
of regionalisation of the ,,European seas‘, which
is an underlying element of the Marine Strategy
Directive, the relevance of an Adriatic Sea PSSA
becomes even more apparent (SCHEIBER & PAIK,
2013). Ability to cooperate on a PSSA may prove
a key test-case for the Adriatic countries towards
meaningful implementation of the EU Marine
Strategy.

Guidelines for the Establishment of the
Natura 2000 Network in the Marine Environ-
ment (EUROPEAN COMMISSION, 2007) represent a
key challenge for EU biodiversity policy in the
coming years. The establishment of a marine
network of conservation areas under Natura
2000 is supposed to contribute to both halting
the loss of biodiversity in the EU, and to broader
marine conservation and sustainable use.

EU legislative and policy drivers for river
restoration, in particular in coastal areas (ECRR,
2014)

A range EU Directives can be grouped into
two categories: those which drive the deliv-
ery or river and catchment restoration; and
those which support the delivery of river res-
toration, through improvements, such as of
water quality. The main legislative driver is the
WATER FRAMEWORK DIRECTIVE, adopted
in 2000, a key piece of European legisla-
tion supporting river restoration. It introduced
an integrated approach to water management
through the development of river basin manage-
ment plans and aims to restore Europe’s riv-
ers, lakes, small water bodies and wetlands to
good ecological health. River basin management
plans are aimed at protecting and improving the
water environment and are being drawn up in
accordance with the Water Framework Direc-
tive. These plans contain the main issues for the
water environment and the actions needed to
deal with them. The Habitats Directive supports

river restoration as well. It aims to protect the
wild plants, animals and habitats. The directive
created a network of protected areas - Natura
2000 sites - of national and international impor-
tance.

The main supporting instruments include:
the Common Agricultural Policy; the Industrial
Emissions Directive; the Nitrates Directive; and
the Groundwater Directive.

Policies and agreements focusing
on regional seas

The 1976 Barcelona Convention for Protec-
tion against Pollution in the Mediterranean Sea
aims to prevent and abate pollution from ships,
aircraft and land based sources in the Mediter-
ranean Sea. This includes dumping, run-off and
discharges. Signatories agreed to cooperate and
assist in dealing with pollution emergencies,
monitoring and scientific research. The Barce-
lona Convention and its protocols form part of
the UNEP Regional Seas Programme (WIKIPE-
DIA, 2015a).

The Barcelona Convention has given rise to
seven Protocols (UNEP-MAP, 2000-2007): Dumping
Protocol Prevention and Emergency Protocol;
LBS Protocol; SPA and Biodiversity Protocol;
Offshore Protocol; Hazardous Wastes Protocol;
ICZM Protocol.

With regard to the number of ratifications of the
Barcelona Convention and its 7 Protocols in the
Adriatic region, the lead position holds Albania
(8), followed by Croatia and Slovenia (6), Italy
and Montenegro (5), and Bosnia and Herzegovina
().

The Barcelona Convention and its proto-
cols, together with the Mediterranean Action Plan
(MAP), involve 21 countries bordering the Medi-
terranean (plus the EU), and form part of the
UNEP Regional Seas Programme. The MAP was
the first-ever plan adopted as a Regional Seas Pro-
gramme under UNEP’s umbrella (1975). The Stra-
tegic Action Plan (SAP MED) to combat pollution
from land-based sources, and the related National
Action Plans (NAPs) and national policy frame-
works have been adopted by meetings of Con-
tracting Parties to the Barcelona Convention. The
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NAPs prepared in 2003-2004 and endorsed by
COP 14 in 2005, serve as policy tool at national
level to identify and prioritize actions to protect
the Mediterranean from land based pollution.
Following the preparation of the NAPs, the task
is still to confront the challenge of implemen-
tation, through which to achieve concrete and
lasting results. A mid-term evaluation of SAP/
NAP implementation in 2014 gives a detailed
overview of the achievements in the 2003-2008
period of SAP-MED targets for the Mediterra-
nean area as a whole, but not specifically for the
Adriatic region (UNEP-MAP, 2014).

HELCOM Convention (Convention on the
Protection of the Marine Environment of the
Baltic Sea Area, 1992) (HELCOM, 2015a) cov-
ers the whole of the Baltic Sea area, includ-
ing inland waters as well as the water of the
sea itself and the seabed. Measures are also
taken in the whole catchment area of the Baltic
Sea to reduce land-based pollution. The gov-
erning body of the Convention is the Baltic
Marine Environment Protection Commission,
also known as Helsinki Commission, or short
HELCOM. In 2007, the HELCOM Baltic Sea
Action Plan (BSAP) was adopted, with four
areas of priority: 1) Eutrophication - towards
a Baltic Sea unaffected by eutrophication; 2)
Hazardous substances — towards a Baltic Sea
with life undisturbed by hazardous substances;
3) Biodiversity — towards a favourable conserva-
tion status of Baltic Sea biodiversity; 4) Towards
a Baltic Sea with maritime activities carried out
in an environmental friendly way.

Environment-related cross-border
cooperation structures in the
Adriatic Sea region

The Adriatic countries have been involved
in a number of initiatives relevant for the pro-
tection of marine environment (EUROPEAN COM-
MISSION, 2011b).

a) The Trilateral Commission for the protec-
tion of the Adriatic, (CROATIAN MINISTRY OF
ENVIRONMENTAL PROTECTION, PHYSICAL
PLANNING AND CONSTRUCTION, 2008) origi-
nally a bilateral commission between Italy

and Yugoslavia (1974), was re-launched in
1992, including Italy, Croatia and Slovenia,
with Montenegro recently becoming a mem-
ber. Albania, and Bosnia and Herzegovina,
also expressed their interest.

b) The Adriatic-lonian Initiative (AIl) (ADRI-
ATIC-IONIAN INITIATIVE, 2015), a political
initiative by the Conference on Safety and
Development of the Adriatic and Ionian Sea
(Ancona, Italy, May 2000), includes repre-
sentatives of Albania, Bosnia and Herze-
govina, Croatia, Greece, Italy, Montene-
gro, Serbia and Slovenia. Its objectives
are achieved by cooperation in: tourism,
transport, maritime affairs, culture, educa-
tion as well as environmental protection and
sustainable development. Environmental
protection and maritime safety are seen as
central for the socio-economic development
in the region.

c¢) The Adriatic Euroregion (AE) (2006)
(REGIONE EMILIA-ROMAGNA, 2009) aims at
transnational and interregional cooperation
between regions of the Adriatic coastline.
It consists of 26 regional and local govern-
ments from Albania, Bosnia-Herzegovina,
Croatia, Greece, Italy, Montenegro and
Slovenia. The AE addresses environmental
protection; and sustainable economic devel-
opment (tourism, fisheries, agriculture). The
Commission for Environment (led by the
Emilia-Romagna Region) aims to identify
common policies and joint projects to pro-
mote the sustainable development of the
Adriatic area.

d) IPA (Instrument for Pre-Accession Assist-
ance) Adriatic Cross-border Cooperation
Programme
(IPA ADRIATIC CBC PROGRAMME, 2007-2013)

seeks to provide targeted assistance to countries

which are candidates or potential candidates for
membership of the EU.

The EU Strategy for the Baltic Sea Region
(2009) (EUR-LEX, 2009) covers a wide range of
issues, but foremost is the recovery of the Baltic
Sea environment. The environmental actions
are directly supporting the work in HELCOM,
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but also actions on sustainable agriculture and
fishery, maritime safety and research are closely
linked to HELCOM. The EU subsequently
developed the EU Governance of Macro-region-
al Strategies (2014) (EUR-LEX, 2014b), and the EU
Strategy for the Adriatic and lonian Region
(2014) (EUR-LEX, 2014a).

Adriatic Sea Environment Program: Rapid
Assessment of Pollution Hotspots for the Adri-
atic Sea (ASEP) is a proposal by the World
Bank to provide technical assistance and invest-
ment funding to the riparian countries in the
Adriatic to reduce the level of pollution of the
Adriatic Sea. One of the steps in the preparation
of ASEP is to update the inventory of the pollu-
tion hotspots in the Adriatic and determine the
sources of pollution (ANDRICEVIC et al., 2011).

The findings of the present chapter suggest
that formal adherence (e.g. by ratification) to
global and pan-European environmental protec-
tion agreements is on the average slightly better
in the Baltic than in the Adriatic region. Howev-
er, the main challenge is not in achieving a high
ratification score, but the issue of implementa-
tion. One case in point is the establishment of
PSSAs under the corresponding IMO resolution:
whereas the Baltic Sea was designated as such
(albeit with the exception of Russia’s national
waters), the designation of the Adriatic as PSSA
hast still not taken place. Another case in point
is the importance of EU environmental legisla-
tion as political driver for its member states,
especially the new ones, to integrate into the EU
framework. This driver is more powerful in the
Baltic region (with 8 out of 9 riparians being
EU members) than in the Adriatic (with only 3
out of 6). A third case in point is the function-
ing of agreements focusing on regional seas.
Whereas the implementation in the Baltic region
progresses under the drive of wealthy, environ-
mentally conscious majority of its riparians, the
regional approach in the Adriatic depends still
mainly on the cooperation structures established
for the very heterogeneous Mediterranean area.
Already in 1995, disparities existed not only
in socio-economic terms (GDP, HDI, EPI...),
but the area was also politically explosive.
Lack of resources combined with many high

political conflicts has significantly hampered
implementation of MAP (SKJAERSETH, 1996).
During the last decade, the security situation in
the Middle East and North Africa riparians has
dramatically deteriorated. All these points taken
together favour the establishment of an addi-
tional regional framework specifically focused
on the Adriatic.

Challenges and Responses to
Environmental Pressures

When assessing the state of the environ-
ment, it is sometimes convenient to use the
DPSIR (Driving force, Pressure, State, Impact,
Response) framework, introduced by the Euro-
pean Environment Agency in its reportings
and recomendations to policy-makers. In the
context of this paper, a simplified approach is
used whereby for selected economic sectors or
driving forces, pressures/impacts are discussed
on a number of end points related to (marine)
environment, and policy responses are assessed
and compared with regard to available institu-
tional instruments, in the Baltic and the Adriatic
regions. The selected sectors or driving forces
include agriculture, industry, municipalities,
tourism, fisheries, mariculture, maritime traf-
fic, oil/gas industry, and hazardous substances.
The considered end-points include marine bio-
diversity, quality of tourism destination, air and
seawater quality.

Eutrophication

Impact of agriculture, together with industry
and municipal waste water treatment, on biodi-
versity is similarly important in both regions:
it is the main input of nutrients (nitrogen and
phosphorus) that cause eutrophication. Eutroph-
ication, which alters food webs, causes death of
fish and benthic organisms, affects commercial
and recreational fishing stocks. With oxygen
being depleted at sea bottom, increased primary
production and progressive transfer of organic
matter into deeper layers, excessive phytoplank-
ton blooming are often occurring. Particularly in
the Adriatic, consequential proliferation of toxic
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phytoplankton species may result in a reduction
of biodiversity (EADES &WARING, 2010).

There are large differences how eutrophica-
tion occurs in the two regions: as in the Adriatic
sea by far the biggest contribution is due to the
River Po (DEGOBBIS et al., 2000), eutrophication
is mainly located in the northern Adriatic. It
was estimated that the Po carries about 100.000
tonnes/year of inorganic nitrogen and about
6.000 tonnes/year of inorganic phosphorous;
total inputs from Italian sources into the North-
ern Adriatic amount to 270.000 and 24.000
tonnes/year, respectively (KACHEL, 2008). In the
Baltic, marine eutrophication is a major problem
in most areas. The Gulf of Bothnia and north-
eastern parts of the Kattegat are the only open
areas of the Baltic Sea, which are not affected by
eutrophication. The only coastal areas that are
not affected by eutrophication are limited to the
the Gulf of Bothnia (HELCOM, 2015c¢).

Statistical analyses show that the total inputs
(air- and waterborne) of nitrogen N and phos-
phorus P to the Baltic Sea have significantly
decreased (HELCOM, 2015j) by 16% and 18%,
respectively, from 1994 to 2010. The corre-
sponding national reductions of N and P are in
the range from 15-35% and 17-29%, respec-
tively, but Latvia’s input increased significantly
(by 75%). The total atmospheric deposition of
nitrogen to the Baltic Sea decreased by 24%,
with reductions being in the range between 10%
and 40% in all countries but Russia, where a
significant increase in atmospheric deposition
of nitrogen has been noted (44%); however this
is includes emissions from a bigger area of the
country (HELCOM, 2015j). With regard to water-
borne nitrogen inputs to the Baltic Sea (riverine
+ direct inputs from point sources), reductions in
Denmark, Poland, Germany, and Sweden were
15-36%. The total waterborne input of phospho-
rus has been reduced by 19-38% in all countries
except Russia and Latvia; in Latvia, it increased
significantly by nearly 70%. Inputs of nitrogen
and phosphorus from point sources discharg-
ing directly to the Baltic Sea have significantly
decreased by 43% and 63%, respectively, from
1994 to 2010 (HELCOM, 2015j).

According to (HELCOM, 2015j) the average
total normalized annual inputs during 2008-

2010 were approximately 829.000 tonnes of
nitrogen and 33.100 tonnes of phosphorus, of
which 197.000 tonnes of nitrogen (24%), and
2.100 tonnes phosphorus (6.3%) were due to
atmospheric deposition (HELCOM, 2015i). The
contributions of industry to total water load
concentrations of nitrogen and phosphorus are
about 12% and 20% respectively (HELCOM,
2015h). Industrial production of cattle, pigs and
poultry in the Baltic has been partially addressed
through the relevant EU legislation (e.g. the
Industrial Emissions Directive), as for other
industrial point sources. Moreover, special con-
ditions on cattle, poultry and pig farms are
included in the Helsinki Convention (see Part 2
of its Annex III).

The measures taken before and after 1994
- to reduce emissions to air from (industrial)
combustion processes and losses from diffuse
sources (agriculture and forestry) - reduced the
input to the Baltic Sea by more than 200 000
tonnes of nitrogen and by about 7 000 tonnes of
phosphorus.

HELCOM estimated in 2007 that for achiev-
ing good environmental status, the maximum
allowable annual nutrient pollution inputs into
the Baltic Sea would be 21 000 tonnes of phos-
phorus and about 600 000 tonnes of nitrogen.
Annual reductions of some 15 000 tonnes of
phosphorus and 135000 tonnes of nitrogen
would be required to achieve the plan’s crucial
“clear water” objective (HELCOM, 2015f).

HELCOM Heads of Delegations (HOD)
have agreed on the need to cooperate more
closely with transboundary river basin com-
missions in order to engage them in the work
to reduce inputs of nutrients to the Baltic Sea,
i.e. efforts to reach country-wise reduction tar-
gets (CART) for nitrogen and phosphorus and
to improve data on transboundary pollution
inputs and retention within surface waters in the
catchment area of the Baltic Sea. This implies
the need to 1) improve data on input of nutri-
ents to the Baltic sea via transboundary rivers
through cooperation with transboundary river
basin commissions, 2) to open a dialogue with
transboundary river basin commissions, in order
to improve cooperation, and to better follow
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up national progress in fulfilment of the BSAP
nutrient reduction scheme and 3) to discuss ini-
tiatives/activities to ensure better data on inland
water retention for all catchments in the Baltic
Sea watershed (HELCOM. 2015f). According to
the European Commission (EUROPEAN COMMIS-
SION, 2011a), actions to reduce nutrient inputs
to the sea to acceptable levels have to focus on
preparing a timetable for phasing out the use of
phosphates in detergents. In order to achieve the
overall objective regarding the eutrophication of
the Baltic Sea, the BSAP has defined maximum
allowable inputs of nitrogen and phosphorus in
the sub-basins of the Baltic Sea.

Comparable data on the cumulative contri-
butions of different sectors to total water load
concentrations of nitrogen and phosphorus for
the Adriatic are not available. With regard to
nutrient inputs in the Mediterranean as a whole,
the SAP/MED target was a reduction of 50% by
2010. In reality, the period 2003-2005 witnessed
an increase by 11%. (UNEP-MAP, 2014). There
are no specific region-wide policy actions with
regard to land-based pollution of the Adriatic.

Air pollution

The industry in the Baltic region is overall
more developed and widespread, but also more
polluting than in the Adriatic region. A report
»Analysis of main pollution source of NO,, SO,,
VOC/odour and waste water in the BSRegion*
compiled the data of the European Environment
Agency (EEA) on 2009 emissions of the EU
member states within the Baltic Sea Region. The
analysis presents the main sectors responsible
for the largest emission in 2009, separately for
each pollutant group: NOx , SO, and VOC. The
main sources for NOx, SO, and VOC emissions
are located in Germany and Poland (DORS, 2010).

The main sectors contributing to total NOx
emissions are public electricity and heat pro-
duction (24.4%), road transport by heavy-duty
vehicles (20.2%) and road transport by passen-
ger cars (13.9%). The main sectors contributing
to total SO, emissions are public electricity and
heat production (59.5%), stationary combus-
tion in manufacturing/ construction industries

(17.3%) and petroleum refining (6.0%). The
main sectors contributing to total VOC emis-
sions are industrial coating application (9.3%),
other product use (8.6%), decorative coating
application (6.3%) and printing (5.8%). Other
sectors contribute in total VOC emissions to the
Baltic with less than 5%. Comparable data for
the Adriatic region are not available.

Driving forces for reducing industrial emis-
sions to air — at least for the EU member states
- are several EU directives. The implementation
of Directive 2010/75/EU on industrial emissions
(IED) from 7 January 2013 onward should result
in tighter regulation of pollutant emissions to air
(and water) from industrial installations operat-
ing in EU Member States (EUROPEAN COMMIS-
SION, 2014). Directive 2001/80/EC on large com-
bustion plants (LCP) sets emission limit values
for SO2, NOx and dust from combustion plants
with a rated thermal input of 50 MW or more.
The LCP Directive will be repealed and replaced
by the IED from 1 January 2016 (EUR-LEX, 1994).
Directive 1994/63/EC and Directive 2009/126/
EC on petrol storage & distribution are two
related instruments aiming to prevent emissions
to the atmosphere of volatile organic compounds
(VOCs) by imposing measures on key steps
in the storage and distribution of petrol from
terminals, to service stations, and to individual
vehicles.

The UNECE Convention on Long-range Trans-
boundary Air Pollution (LRTAP Geneva, 1979),
with protocols concerning the NOX, sulphur and
volatile organic compounds, is applicable to essen-
tially all coastal states, both in the Baltic and the
Adriatic region. However, as prevoiusly discussed,
not all coastal states have ratified all the protocols,
whereby the deficits are somewhat larger in the
Aderiatic than in the Baltic region.

Hot spots in the Baltic

For the reduction of nutrient and other inputs
impairing marine and coastal environment, ,,hot
spots* programmes have proven to be of essen-
tial importance.

The Baltic Sea Joint Comprehensive Envi-
ronmental Action Programme (JCP) specified
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a series of actions to be undertaken at the pol-
luting Hot Spots around the Baltic Sea drainage
basin. The most notorious are point sources
such as municipal facilities and industrial plants,
but the programme also covers pollution from
agricultural areas and rural settlements, and
sensitive areas such as coastal lagoons and wet-
lands where special environmental measures are
needed (HELCOM, 2015e).

Originally, 53 municipal or municipal/indus-
trial Hot Spots were designated in 1992, includ-
ing mainly sewerage networks and wastewater
treatment plants. Subsequently the total number
of listed municipal Hot Spots has risen to 75,
of which now 53 have been deleted. Addition-
ally, many industries are connected to municipal
sewerage systems listed as municipal Hot Spots.
At least three pulp and paper mills and two
food-processing plants have been closed, or the
production has been reduced. There were origi-
nally 65 industrial Hot Spots, but by 2011, 43
of these sites could be deleted (HELSINKI COM-
MISSION, 2013). Finland has the responsibility to
co-ordinate and assess the implementation of
measures at the industrial Hot Spots. Accord-
ing to the Finnish ,,Review on the progress at
industrial hot spots® (THE FINNISH ENVIRON-
MENT INSTITUTE, 2002) the originally selected
hotspots represent various industrial sectors,
and their discharges and emissoins include vari-
ous types of pollutants: organic and inorganic
substances, chemicals, nutrients, heavy metals,
pesticides, SO, NOy_ dust, suspended solids,etc.
Overall load reductions achieved with deletion
of hotspots, both total and per industrial branch
clearly shows the importance of reduction of
organic matter and nutrient loads from pulp &
paper and municipal wastewater treatment sec-
tors®. Although significant progress has been
made at industrial Hot Spots, continued and
substantial support should be required to reach
the targets of the programme.

Large areas of the Baltic Sea catchment area
have been identified as agricultural Hot Spots.
The list of JCP Hot Spots established in 1992
contained 17 Agricultural Hot Spots, as well as
5 Coastal Lagoon/Wetlands Hot Spots that are
impacted by agricultural activities and where

relevant management programmes were needed.

Over two-thirds (109) of the 162 hot spots
originally identified in 1992 have been cleaned
up by 2013 up, leaving more than 50 still to
be deleted (HELCOM, 2013b). In fact, the earlier
mentioned overall estimated total pollution load
reductions are based on the deletion from the
Hot Spot List. The largest remaining sector, in
2013, of active hot spots is still municipal waste-
water treatment (23), followed by pulp & paper
industry (7), and the most challenging agricul-
tural (6) and coastal management (3) hot spots.
The number of remaining hot spots in the whole
catchment area per country in 2013 was as cited
Poland (19), Russia (15), Latvia (7), Belarus
(3), Estonia, Lithuania and Czech Republic (2),
Sweden, Germany, Finland and Ukraine (1)
(HELCOM, 2013b).

Hot spots in the Adriatic

The assessment process under ASEP con-
sists of the following steps: adopting a definition
of a pollution hotspot site and endangered area,
preparing a list of potential pollution hotspot
sites, identifying pollution hotspot sites, ranking
pollution hotspot sites in terms of their environ-
mental and socio-economic impacts, preparing a
list of top pollution hotspot sites. The definition
of the pollution hotspot site closely followed
similar previous initiatives HELCOM, and
UNEP/Mediterranean Action Plan (MAP).

In 1999, UNEP/MAP/WHO prepared jointly
a report “Identification of Priority Pollution
Hotspots and Sensitive Areas in The Mediter-
ranean” (ANDRICEVIC et al,, 2011). Originally, 101
priority hotspots were identified as impacting
public health, drinking water quality, recreation,
marine biodiversity, as well as marine resources
of economic value. In 2003-2005, under the
same initiative, the Adriatic countries prepared
a National Diagnostic Analysis and National
Action Plans to reduce pollution from land-
based sources and further reported the status
of the Pollution hotspot sites. A report pub-
lished by the European Environmental Agency
in 2006 states that out of a total 131 pollution
hotspot sites in the Mediterranean Sea, 20 were
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identified at the Adriatic coast. Six hot spot
sites have been eliminated: Ulcinj (Montene-
gro); Dubrovnik and Krk (Croatia); Izola, Piran
(Slovenia) and Manfredonia (Italy).

Tourism

The way tourism contributes to the GDP of
the riparian countries differs significantly in the
two regions. Practically all Adriatic countries
have larger tourism contribution in total GDP
than any of the Baltic countries (WORLD DATA
ATLAS, 2015). In the Adriatic by far the biggest
share is in Croatia (30.2%), followed by Slov-
enia (28.3%), Montenegro (24.5%), Albania
(22.8%), Italy (10.5%) and finally Bosnia and
Herzegovina (9.9%). Contributions in the Baltic
area range from Estonia (13.0%), followed by
Sweden (11.1%), Latvia (8.8%), Finland (7.0%),
Denmark and Poland (both 6.6%), Russian
Federation (6.2%), Germany (4.4%), Lithuania
(3.7%). Tourism is thus of significantly larger
economic interest in the Adriatic than in the
Baltic countries. In both regions, tourism may
disturb wildlife habitats and ecosystems, pro-
duce wastewater, contribute to phytoplankton
blooming and the production of large quanti-
tites of mucilage whose decomposition has an
adverse impact on marine organisms (CLARK,
2006). The impact of tourism may impair the
quality of tourism destination by disturbing the
purity of the sea, and the beauty of landscape.
Tourism generates solid wastes and wastewater,
which often exceed the carrying capacity of the
local infrastucture (BORELLI & BROGNA, 2000). In
the Baltic region, the yearly rise of cruise tour-
ism is about 12% (CRUISE BALTIC, 2010), of rec-
reational boating about 5-6% (EUROPEAN COM-
MISSION, 2006). There are no similar data about
yearly cruise tourism growth in the Adriatic as
a whole, but the yearly rise of it in the Croatian
waters from 2006 to 2007 amounted to 16.3%. It
seems that no region-wide policies exist related
to environmental impacts of tourism in either of
the two regions.

Fisheries

In view of the ineffectiveness of the 1958
Convention on Fishing and Conservation of
Living Resources of the High Sea, the Common
Fisheries Policy (CFP) as far as the EU member
states are concerned, regulates fisheries. It sets
in a pragmatic way quotas up to which mem-
ber states are allowed to catch each type of
fish. Total allowable catches (TACs) are catch
limits that are set for most commercial fish
stocks. Some multi-annual plans contain rules
for the setting of the TACs (EUROPEAN COM-
MISSION, 2015d). TACs are set annually for most
stocks (every two years for deep-sea stocks)
by the Council. For stocks that are shared and
jointly managed with non-EU countries, the
TACs are agreed with non-EU countries includ-
ing Russia.

TACs are shared between EU countries in
the form of national quotas. EU countries can
exchange quotas with other EU countries; they
have to use transparent and objective criteria
when they distribute the national quota among
their fishermen, and are responsible for ensur-
ing that the quotas are not overfished. For the
2016 TAC proposals the Commission intends to
continue using the concept of MSY (Maximum
Sustainable Yield) (EUROPEAN COMMISSION,
2015a). The significant progress achieved in the
setting TACs in line with MSY (from 5 in 2009
to 36 for 2015), has contributed to increasing the
number of stocks that are fished at levels corre-
sponding to MSY (26 stocks in 2015). A notable
example is the Baltic Sea, where the Council
recently has moved to setting TACs in line with
MSY, resulting in a move from 0 to 3 (out of
6 MSY-assessed) stocks being fished at MSY
in recent years. The Commission has tabled a
proposal for a multiannual plan covering Baltic
Sea fisheries, which includes target values, and
deadlines for achieving MSY. The Commission
continues to be concerned about the situation
in the Mediterranean including the Adriatic,
since there most fisheries are managed by input
controls only. Concrete measures are needed to
achieve MSY.

The EU fishery policies have been heavily
criticised as unsustainable (FINLEY & ORESKES,
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2012; LEGOVIC, 2008; LEGOVIC e al., 2010; KHALIL-
IAN et al., 2010;VILLASANTE et al., 2011). The criti-
cism addresses the fact that adequate monitoring
of TACs is not in place in any sea, and hence set-
ting TACs is unsustainable. While MSY exists
for one isolated population of fish, it does not
exist for an ecosystem where species, includ-
ing predators, depend on each other. Achieving
MSY for any prey species, means extinction of
predator species. There are 86% of EU waters
that are overfished; and some species are on the
edge of extinction (personal communication by
Prof. LEGOVIC).

Regulation establishing a multiannual plan
for the management of Northern Adriatic Sea
small pelagic fisheries (EUROPEAN COMMISSION,
2015f) is undergoing at present a public consulta-
tion.

The present annual level of total catch in the
Baltic region is approximately 700 000 tonnes
(HELCOM, 2015b). The shares of fisheries to the
GDP are: Latvia 1.15% (FAO, 2015d)., Lithuania<
1%

(FARNET, 2015), Russia 0.3% (NFSO, 2015), Fin-
land 0.2% (CNNFMS, 2015), Sweden 0.2% (FAO,
2015¢), Denmark 0.15% (EUROPEAN PARLIA-
MENT. 2013), Germany «1% (FAO, 2015b), Poland
0.07% (REPUBLIC OF POLAND, 2007-2013). In the
Adriatic region the corresponding numbers are:
for Croatia it varies (0.2-0.7% ) (REPUBLIC OF
CROATIA, 2013), for Italy (fisheries and aqualcul-
ture) it is less than 0.1% (FAO, 2015 a). In 2011
the catches of Italian fisheries exceeded 140 000
t followed by Croatia with 70 552 t (MED, 2015).
The yearly catch in the Baltic is thus about three
times larger than in the Adriatic.

Mariculture

Mariculture impacts on biodiversity by nar-
rowing fish genetics as farmed fish may spread
diseases and parasites that harm wild fish popu-
lations. Mariculture in the Baltic region produc-
es less than 50 000 t/year, mainly in Denmark,
Finland, Sweden (WWF, 2010a).

The HELCOM Recommendation on aqua-
culture was the lead topic in a Fish group
meeting held in April 2015. The aim of a draft

Recommendation on aquaculture is to give guid-
ance for the best practices for minimizing and
preventing negative environmental impact of
aquaculture on marine ecosystems of the Baltic
Sea. The core issues still to be agreed on by the
HELCOM members relate to nutrients input to
the Baltic Sea and establishment of aquaculture
facilities in marine protected areas. Another vital
part concerns the risk of non-indigenous spe-
cies, as they are common in fish farming but if
accidentally released, may have impact on wild
populations of species (HELCOM, 2015d).

In the Adriatic Sea, the majority of cul-
tured marine fish species are grown in cages
(FRANKIC, 2003). Shellfish mariculture includes
oysters (Ostrea edulis), and Mediterranean mus-
sel (Mytilus galloprovincialis) (HERAL&PROU,
1994). Current production of shellfish is only
about 4.500 t/year while for example Ireland’s
production of mussels and oysters (Crasostrea
gigas) amounts to 23.210 t/year! Fish farming in
floating cages includes mainly sea bass (Dicen-
trarchus labrax), and sea bream (Sparus aurata),
producing only about 2.700 t/year based on
fry stock (BENOVIC, 1997) (KATAVIC&VODOPIJA,
2001). In Italy, over 60% of the cage-based
mariculture installations are concentrated in
the south and account for only 35% of the total
aquaculture. In Croatia, four hatcheries are pro-
ducing about 30 percent of the total mariculture
amount, and the remaining 70% is imported
mainly from Italy and France. Farmed marine
species in the Adriatic are: in Italy: sea bream,
sea bass, meagre, in Croatia: seabass, seabream,
bluefin tuna, in Albania and Montenegro: sea
bream and sea bass, in Slovenia: sea bream, sea-
bass, mussel ( UN. ENVIRONMENT PROGRAMME,
2014).

The Commission intends to boost aquacul-
ture through the Common Fisheries Policy reform
(EUROPEAN COMMISION, 2015¢c), and has pub-
lished Strategic Guidelines for the sustainable
development of EU acquaculture-COM/2013/229,
presenting common priorities and general objec-
tives at EU level. Other regulations address
concerns about locally absent species in acquac-
ulture, rules on organic acquaculture animal and
seaweed production.
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As there are no comprehensive data on
yearly quantities of mariculture products in the
Baltic and the Adriatic, and no implementation
of policy instruments concerning mariculture on
the regional level, an inter-regional comparison
is not feasible.

By numbers about yearly quantities of mari-
culture products in the Baltic and the Adriatic,
it seems that mariculture is less developed in
the Adriatic than in Baltic. This does not mean
that quality of fish produced in the Adriatic is
inferior, due to better environmental conditions;
fish produced in the Adriatic, expecielly eastern
Adriatic is probably of a higher quality. Adriatic
has great potential for expansion of mariculture.

Maritime traffic
Oil spills

Effects of oil spills on biodiversity are oiled
birds and mammals suffering from hypother-
mia and poisoning. In the Baltic region yearly
100.000- 500.000 ducks and seabirds die from
illegal oil spills (BIRD LIFE INTERNATIONAL,
2015). The vegetation is contaminated, and the
oil seeps down into the ground where it can
continue to leak back to the surface for years.
Although the acute effects can be fatal, the long-
term non-lethal effects are harder to ascertain.
Most studies show that the environment will
recover after a few years, but long-term impacts
may be observed, such as reproductive and
behavioural effects, shifts in population struc-
ture and habitat loss (ITOPF, 2010).

The largest oil spill in the Baltic Sea was
the Globe Asimi outside Klaipeéda in Lithuania
1981. In total, approximately 16 000 tonnes
of oil were spilled as a result of that incident
(MIDB@E & PERSSON, 2004). Subsequent spillages
increased the awareness of the threats of oil
spills (PALSSON, 2015). Still, in 2008, 6.5 tonnes
of oil were spilled accidentally in the Baltic
sea. The risk of major oil spills or hazardous
substances is decreasing but still present. In the
Baltic sea, many of the oil tankers are old, and
single hull tankers are not yet phased out despite
the MARPOL ban in 2010. The relatively low

present frequency oil spills may increase due to
the large amount of oil transport, presently over
100 million tonnes per year (SCHERNEWSKI &
SCHIEWER, 2002), which is expected to double by
2030 (WWF, 2010a).

The two major IMO instruments dealing
with marine pollution are the international Con-
vention on Oil Pollution Preparedness, Response
and Cooperation (OPRC, 1990) (ratified by all
Helcom countries), and the Protocol on Prepar-
edness, Response and Cooperation to Pollution
Incidents by Hazardous and Noxious Substances
(OPRC-HNS Protocol, 2000), ratified by 5 states
Parties to Helcom (HELCOM, 2010a) (Sweden,
Denmark, Germany, Poland, Estonia, (EMSA,
2010). Some Baltic riparians have set goals for oil
spill response, for example Finland is prepared
to cope with an oil spill of 30 000 tonnes, Ger-
many for 15 000 tonnes, Sweden 10 000 tonnes
and the Russian Federation for 5 000 tonnes
(PALSSON, 2015). Moreover, all ships entering the
Baltic Sea must comply with regulations arising
from the appointment of the Baltic Sea area as a
Special Area for the Prevention of Pollution by
Oil (Annex I of MARPOL) and garbage (Annex
V). Although control over discharges from ships
by the coastal states has been established, illegal
spills and releases are still happening.

For the Adriatic sea, information on oil spills
is provided by the Regional Marine Pollution
Emergency Response Centre for the Mediter-
ranean Sea (REMPEC); among oil spills that
occurred between 1977 and 2003, 85 happened
in Italian waters, 7 in Croatian waters and 2 in
Slovenian. Recent examples are oil spillages
that happened in 2005 and in 2007 when some
10.000 L of polluted waters spilled into the sea,
near the Port of Koper. On the average, there are
some 10 minor spills per year in the Slovenian
sea area (DEL BIANCO, 2007).

The amount of ongoing maritime transport
in the Adriatic is illustrated by the following
numbers: in 2006 over 11 millions of tons of
oil products were handled in the port of Venice,
and 37 millions in the port of Trieste; the port of
Koper handled more than 12 millions tonnes of
goods in 2006, especially from dry bulk cargoes,
the port of Rijeka 2006 handled almost 11 mil-
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lions of tonnes, mainly from liquid bulk cargoes
(DEL BIANCO, 2007). The sum of all handled oil
products in these ports in 2006 might have been
up to 71 millions of tonnes (other ports were
even not considered in the estimation). Compar-
ing this number with the actual oil transport in
the Baltic sea (over 100 million tonnes per year),
one may conclude that the quantity of oil yearly
passing through the Adriatic is not much smaller
than in the Baltic.

Ballast water

The amount of ballast water discharged from
maritime traffic in the Baltic sea during 2011
was in the order of 250 millions of tonnes. The
impact of ballast water on biodiversity can be
assessed by monitoring the number of invasive
species. The expansion of foreign, non-native
species, is recognized as one of the greatest
threats to biodiversity in the world. A number
of established and newly perceived alien species
have been increasing in the Baltic Sea from the
19" to the 21* century, and the number continues
to rise due to exploding maritime traffic. Over
100 non-native and cryptogen species to date
entered the Baltic marine environment, 80 of
these species are known to be reproducing in
some parts of the Baltic. With the aim of pre-
venting, minimizing and eliminating the transfer
of harmful aquatic organisms and pathogens
through the control and management of ships’
ballast water and sediments, the Convention for
the Control and Management of Ships’ Ballast
Water and Sediments provides the international
regulation framework to face this global marine
pollution threat. IMO Guidelines reflect consen-
sus at IMO level, and are thus highly authorita-
tive, but sometimes lack all the details needed
for harmonised implementation in a specific
region like the Baltic Sea. Such detail can be
provided i.a. through HELCOM regional coop-
eration (HELCOM, 2014a).

The total amount of ballast water that
entered into the Adriatic sea in 2003 was around
8 million tonnes, of which around 80 % was
discharged in the Italian Adriatic ports, while
the remaining volume was shared between Slov-

enia’s port of Koper and all the Croatian ports
together (INSTITUTE OF PUBLIC FINANCE, 2006).
Due to expected growth in import and export
flows, far larger ballast water volumes are
expected to be carried by vessels from ports
outside the Mediterranean Sea. The number of
invasive species could correspondingly increase
in significant way (ANDRICEVIC et al, 2011). A
total of 113 species (15 phytoplankton, 16 zoo-
plankton, 16 macroalgae, 44 zoobenthic and 22
fish species) have been recorded in the Croatian
waters, of which 61 species are alien (due to
aquaculture activities and shipping) and 52
introduced (species from other Mediterranean
subregions that are extending their geographic
range) (PECAREVIC et al, 2013). Data on total
numbers of introduced alien species in the whole
Baltic and the Adriaitic Sea are missing.

Sewage and garbage

IMO instruments dealing with pollution by
sewage and garbage at sea are 3 Annexes to the
Marpol Convention (III: Prevention of Pollution
by Harmful Substances Carried by Sea in Pack-
aged Form; IV: Prevention of Pollution by Sew-
age from Ships; V: Prevention of Pollution by
Garbage from Ships), as well as the Convention
on the Prevention of Marine Pollution by Dump-
ing of Wastes and Other Matter (LC), 1972 (with
the 1996 London Protocol). On regional basis,
the 1976 Barcelona Convention gave rise to the
Dumping Protocol. The MARPOL Convention
prescribes the conditions under which the ship’s
wastewater could be discharged into the sea.
Appendix IV provides protection of the sea from
wastewater, but only in the range of 12 miles
of territorial sea. Each country has the right to
tighten the provisions of the Convention. The
discharge of garbage is prohibited, food wastes
may be discharged, but not within 12 nautical
miles from the nearest land (HELCOM, 2012).

The UNEP has identified tourist ships as
one of the principal pollution sources of marine
ecosystems (JEFTIC et al, 2005; ALLSOPP et al,
2005). The Baltic Sea receives more than 350
cruise ships, with over 2.100 visits to ports each
year. The wastewater produced in these vessels
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is estimated to contain 113 tons of nitrogen and
38 tons of phosphorus (WWF, 2010b). More than
half of the cruise ships in the Baltic Sea dump
their toilet water into the sea (DEL BIANCO,
2007). That nutrient enrichment can contribute to
eutrophication. Sewage and waste may contain
also heavy metals, bacteria, viruses and other
pathogens.

While land based sources contribute sig-
nificantly to marine pollution in the Adriatic
sea, ships are also a major source (DERRAIK,
2002). The number of passengers on cruise ships
increases considerably. Although regulations of
Croatian Shipping Register correspond to MAR-
POL Convention, Annex IV, cruisers process
wastewater only to that minimum level at which
it complies with the regulations, and the number
of cruisers increase. Considering the limited
control of Croatia’s territorial sea, these unwel-
come practices by cruise companies are likely
to continue, without being noticed and pursued.

Waste from cruise ships is similar to com-
munal waste in its composition, often a mix of
organic and inorganic compounds (COPELAND,
2008) with a portion of hazardous substances
such as cleaners, paints, and medicines (CARIC &
MACKELWORTH, 2014). Yet, due to their mobility,
the pollution they create is difficult to attribute
to a source. The foundation for future waste
disposal in Croatia will be the County Centres
for Waste Management, which will separate
and store waste for recycling. Currently waste
is received in all ports, but it is often mixed
together, which resulted in an increasing trend in
floating waste, most of it plastic. Over the past
nine years a survey of the Adriatic islands found
that on an average beach of 200-400 m?, there
are 100 to 2000 pieces of plastic bottles and pol-
ystyrene foam. An extreme example is the Mljet
Island (Croatia) where in one month 6000 bot-
tles and pieces of polystyrene foam were washed
ashore (IRB, 2009). While there has been little
investigation into cruise ships releasing hazard-
ous wastes in the Adriatic many of the vessels
do visit sensitive regions where the release of
such toxins could have a catastrophic effect on
local ecosystems. This is critical considering the
low water exchange generally within the island

archipelagos of Croatia, many of which are on
cruise itineraries (CARIC & MACKELWORTH, 2014).

In the two regions, considerable differences
exist with respect to port reception facilities.
HELCOM Baltic Sea Action Plan (BSAP),
adopted by the Baltic Sea countries and the
European Commission in 2007, included a com-
mitment to address discharges of sewage from
passenger ships. The IMO’s 61st session of
the Marine Environment Protection Committee
(MEPC) approved the proposal of the Baltic Sea
countries to designate the Baltic Sea as a special
area under Annex [V of the MARPOL Conven-
tion where passenger ships will be required to
follow more stringent regulations concerning
discharges of sewage, for final adoption at
MEPC 62. The sewage will have to be treated
onboard to remove nutrients to the agreed stand-
ard or will have to be delivered to the port recep-
tion facilities (PRF). The new regulations will
come into effect when the Baltic Sea countries
notify IMO of having adequate port reception
facilities for sewage. A recent overview was
published in 2014 (HELCOM, 2014b).

On the other hand, reports by REMPEC
on the country situations in Albania (REM-
PEC PROJECT, 2008a), Croatia (REMPEC PROJECT,
2008b), Montenegro (REMPEC PROJECT, 2008c)
include as part of final recommendation that
“to efficiently address illegal discharges from
passing ships, [the country] should use the sub-
regional co-operation as a way forward. To this
end, REMPEC should be seen as a facilitator for
the development of a sub-regional agreement”.

Air pollution from ships

Air pollution from ships is also a matter of
concern in both regions. In the Baltic Sea emis-
sions from ships in 2008 amounted to 393 kt
NO,, 135 kt SO, and 18.9 Mt CO, (HELCOM,
2009). with amounts decreasing yearly by a few
percent. The impact of air pollution from ships
on biodiversity may be eutrophication (from
NO,) in the sea, whereas SO, acidifies seawater.
In the absence of additional abatement meas-
ures, and assuming a two per cent annual growth
in traffic, NO, emissions are projected to rise to
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approximately 500,000 tonnes by 2040. In 2011,
under the auspices of HELCOM, the Baltic Sea
countries Denmark, Estonia, Finland, Germany,
Latvia, Lithuania, Poland, the Russian Fed-
eration and Sweden discussed to propose to the
International Maritime Organisation (IMO) that
the Baltic Sea should be designated as a NO,
Emission Control Area (NECA). If the Baltic
Sea becomes a NECA, all new ships must com-
ply with the stricter Tier III emission standards1
as from 2016, and ship emissions would then
come down to about 160,000 tonnes by 2040.
IMO Tier III obligations for NECA in the Baltic
will enter into force as of 2016 (EUR LEX, 2013).

Emissions of sulphur dioxide (SO,) are
already regulated through the designation of
the Baltic Sea as a SO, Emission Control Area
(SECA), which entered into force in May 2006
as the first SECA ever established under IMO’s
MARPOL Annex VI (AIR POLLUTION AND CLI-
MATE SECRETARIAT, 2011).

There are no consolidated data on air pollu-
tion from ships in the Adriatic, and no regional
policy actions to reduce it.

Oil/gas industry

Activities related to both exploration and pro-
duction of hydrocarbons are capable of affecting a
number of marine invertebrates. Significant impact
is arising when drilling mud is discharged. Adult
shellfish organisms feed by filtering seawater and
thus can bio-accumulate harmful substances. For
plankton there is no predictions for negative effect
because they move freely in the pelagic area, but
potentially negative effect on breeding populations
of seabirds has been recognised (MINISTRY OF
ECONOMY, REPUBLIC OF CROATIA, 2015). The oil
and gas industry may impair the quality of tourism
destinations, through leakages and because of the
proximity of a platform can reduce the attractive-
ness of a tourist destination. Wastewater from deck
can have impact on sea water quality by reducing
dissolved oxygen and rising nutrient concentration,
altering pH of water in the vicinty of the explora-
tion and production platforms (HEDGECOCK et al.,
2012). Facilities on the platform, usually driven
by diesel or gas emit NO,, SO,, volatile organic

compounds, and greenhouse gases such as CO,
and CHy. Supply vessels and helicopters also
pollute air. However, emissions have only local-
ized impact on the air quality.

Most important oil platforms in the Baltic
Sea are located in the south-eastern part of the
region in the oil fields of Kravtsovskoye and B-3
(HELCOM, 2010b). Three of the platforms, Baltic
Beta, Petro Baltic and PG-1, are Polish, and one,
MLSP D-6, is Russian. The reserves in Kravts-
ovskoye and B-3 are estimated to last until 2030
or longer. The average number of oil spills on
the first three platforms per platform/per year
is 2.79 (DERVO & BLOM-JENSEN, 2004). The Rus-
sian D-6 platform has a yearly leakage of about
140 tonnes of oil (EUROREGION BALTIC OCH
OSTERSJON, 2004). Oil leakages affect marine
flora and fauna as well as the coastlines, as well
as fishing, tourism and recreation (HELCOM,
2005). Offshore pipelines are on the increase in
the Baltic Sea, many having been placed during
the last decade. For example, the controversial
1,200 km long Nord Stream pipeline has been
laid between Russia and Germany. Planning
and putting Nord Stream pipeline into operation
included the use of the international Convention
on Environmental Impact Assessment in a Trans-
boundary Context (Espoo, 1991). Platforms and
supply vessels must comply with the provisions
of the Annex VI of the MARPOL 73/78 Con-
vention, which sets limits to emissions of sulfur
dioxide, nitrogen oxide and ozone depleting
chlorofluorocarbons and halons. MARPOL bans
certain products as contaminated materials and
polychlorinated biphenyls.

In the Adriatic, Italy has repeatedly drilled in
its own waters. The exploration and production of
hydrocarbons are currently being envisaged also in
Croatian waters, causing a public controversy. On
July 11, 2015, Croatian citizens organized in more
than twenty cities and islands a campaign against
the exploration and exploitation of oil in the Adri-
atic Sea. They appeal Government to desist from
signing contracts that can harm the Adriatic, and
negatively affect the citizens and the state. This
action, initiated by a coalition of environmental
NGO’s, showed that opposition to oil drilling
across the Adriatic is growing (S.0.S. ZA JADRAN,
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2015). A ,,Strategic study of the likely significant
environmental impact of the Framework Plan
and the program of research and exploitation
of hydrocarbons in the Adriatic by Croatian
Ministry of Economy emphasises to include the
provisions of the Espoo convention.

Dumped weapons
in the Adriatic and Baltic Sea

About 40,000 tonnes of chemical munitions
were dumped into the Baltic Sea after the Sec-
ond World War. It is estimated that these chemi-
cal munitions contained some 15 000 tonnes
of chemical warfare agents (HELCOM, 2015k).
According to Helcom (HELCOM, 2013a), chemi-
cal warfare materials are scattered within and
in many cases outside the designated Baltic Sea
dumping areas. Sulphur mustard mixtures rep-
resent about 63% of all materials dumped near
Gotland and Bornholm. This chemical agent
poses a risk to humans in contact with it, and to
organisms within its immediate vicinity, through
both short- and long-term effects. Arsenic-con-
taining warfare agents have been shown to con-
taminate areas of the sea bottom and to spread
both within and outside the dumpsites.

Overall, 16 areas at the German Baltic
coast are marked as polluted by munition on
maritime shipping charts (KOCH & NEHRING,
2007). Amounts of dumped ammunition in these
areas are unknown. However, a total amount
of more than 100 000 tons of munition can be
assumed, comprising for the most part conven-
tional ammunition (SHL, 2001). Conventional
munition, especially the by far mostly used trini-
trotoluene (TNT), is considered as toxic for
micro-organisms and aquatic plants (SPYRA &
KUKA, 1997), (EK, 2005) and, despite its rather low
solubility in water of about 100 to 130 mg/l, it
is toxic for fish at a concentration of 0.7 to 3.7
mg/l (HAAS, 1996). Self-detonations also present
a potential environmental and human health
risk: an initial analysis has shown that since
the end of WW 1I at least six self-detonations
were registered in German coastal waters of the
Baltic Sea (NEHRING, 2007). However, an over-
view of chemical munitions in the Baltic Sea

concludes that ,,according to existing knowledge
dissolved warfare agents do not pose a wide-
spread risk...A phased programme of investiga-
tions is recommended...No attempts should be
made to recover dumped munitions as the risks
for salvage crews and the environment would
be greater than any existing danger. Denmark
accepted the role of the lead country (THEO-
BALD, 2002).

Adriatic Sea is considered as another area
of substantial dumping of chemical weapons
(ONG et al., 2009). In Italy, more than 200 fisher-
men were hospitalized between 1946 and 1966
after catching chemical-weapons agents in their
nets. The [talian government has since identified
numerous chemical weapons sites in the Adriatic
Sea. Many of these areas are routinely used for
ocean research, despite the fact that sediments
surrounding these sites contain mustard degra-
dation products, and local fish have lesions and
contain elevated arsenic levels (MONTEREY BAY
AQUARIUM REASEARCH INSTITUTE, 2008). No
comprehensive data exist on dumped chemical
weapons in the Adriatic, and no policy actions
exist in both regions.

With respect to land-based pollution, there
exist several targets and corresponding reduc-
tions for the Baltic; the reduction targets for
the Mediterranean do not allow to evaluate the
regional achievements in the Adriatic region. Air
pollution is a larger issue in the Baltic than in the
Adriatic; main driving forces for improvement
are EU directives and LRTAP. Hot spots pro-
grammes addressing land-based pollution were
essential milestones in both regions. Tourism
is of significantly larger interest in the Adriatic
region, but no regional policies exist to limit its
environmental impact: this should be a priority.
Fishery policies are mainly determined by EU
regulations, often criticised as unsustainable by
scientists. On mariculture, no comprehensive
data exist for either of the two region; develop-
ment of corresponding regional policy instru-
ments would be desirable. Oil spills due to sea
traffic are of high interest in both regions, in
view of similar amounts transported. REMPEC
provides corresponding information in the Adri-
atic; the Baltic Sea region is a step further due to
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its designation, under the IMO, as a Special Area
for the Prevention of Pollution by Oil. Ballast
water is seen as a challenge in both regions due
to the expansion of non-native species, but com-
prehensive data are missing. Regarding sewage
and garbage from ships, the two regions dif-
fer with respect to port reception facilities: the
Baltic Sea has been designated as a special area
under the MARPOL Convention where pas-
senger ships must follow more stringetn regula-
tions. With regard to oil/gas industry, the Espoo
Convention has been applied in the Baltic region
e.g. in the case of Nordstream gas pipeline, and
it should be also used for exploration in the
Adriatic. The large number of nuclear reactors
in the Baltic region is in contrast to none in the
Adriatic cathment area; however the radioactive
contamination in both seas is comparable, and
mainly due to the Chernobyl accident 25 years
ago. The issue of dumped chemical weapons
exists in both regions; in the Baltic region Den-
mark accepted to be the lead country in address-
ing this issue at regional level, whereas in the
Adriatic the issue has been largely ignored in
terms of regional policy.

CONCLUSIONS

Certain basic facts - smaller water volume,
shallowness, less favourable current patterns,
and a much longer residence time - make the
Baltic Sea more vulnerable than the Adriatic
with regard to pollutants. At the same time, the
quantity and quality of industrialisation, munici-
pal services and agriculture in the Baltic, as well
as insufficiently developed environmental per-
formance, particularly in the coastal countries
formerly part of the Soviet bloc, led to a dete-
rioration of the marine environment that could
not be ignored even during the 1970’s. The rise
of Green movements and the ground-breaking
Stockholm Conference 1972, led to the conclu-
sion of the Helsinki Convention on the Protec-
tion of the Marine Environment of the Baltic
Sea Area in 1974, in the middle of the Cold War.
Together with the Barcelona Convention and
MAP, launched at about the same time, it was
a milestone in regionally coordinated coopera-

tion on transboundary environmental protection.
Although all Adriatic coastal states are parties
to the Barcelona Convention, the protection
specifically focused on the Adriatic as a whole
has remained fragmented, less coordinated, and
probably less effective.

Protection of the marine environment can-
not function properly without making use of a
variety of instruments and policies, established
at various levels. An analysis of the formal
adherence of the Baltic and the Adriatic coastal
states to the relevant conventions at the uni-
versal and the pan-European level is in general
satisfactory; the adherence of the Baltic coastal
states to the conventions and regulations under
the IMO is slightly better than is the case with
the Adriatic ones; a similar picture emerges for
the adherence to the UNECE conventions. A
regulatory advantage and driver for the Baltic
region is the fact that 8 out of the 9 coastal
states have been a full member of the EU for
more than a decade, thus profiting from the EU
regulatory and policy rules, whereas in the Adri-
atic region, only 3 out of 6 coastal states are full
members of the EU, whereas the 3 others are in
various stages of approximation.

One of the major challenges in both regions
is the eutrophication, caused mainly by inputs
from agriculture, but also from municipal waste
and industries. Progress in reducing inputs of
nutrients and other pollutants into Baltic Sea
has been considerable, mainly based on national
programmes designed to achieve the jointly
allocated reduction targets. Specific measures
include (a) improved treatment of wastewa-
ter, including increasing phosphorous removal;
(b) substituting phosphorous in detergents; (c)
changes in manure handling and fertilisation
practices; (d) cleaning up by 2012 of more than
2/3 of 162 major pollution hot spots identified
by JCP. However, further measures are neces-
sary for reaching the BSAP goal of a Baltic Sea
unaffected by eutrophication: one reason is still
insufficient cooperation between HELCOM and
the numerous river basin bodies. This is even
more so the case for the Adriatic, where the
water basin management, in particular of the Po
river basin, by far the largest source of eutrophi-
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cation, is largely disconnected from the needs of
regional marine protection. Here the provisions
and experience established under the UNECE
Convention on the Protection and Use of Trans-
boundary Watercourses and International Lakes
should be made use of. Numerous relevant
instruments and policies established by the EU
should be strictly implemented by all coastal EU
countries. In the Adriatic, out of about 20 identi-
fied hot spot sites, six have been eliminated.

Tourism, being both source and potential
victim of environmental deterioration is a major
1ssue, much more so due to its relative economic
importance, especially in the Adriatic region.
Region-wide policies related to environmental
impacts of tourism should be established.

Maritime traffic as a whole is a serious chal-
lenge in both regions, both in terms of air pol-
lution, oil spills, ballast water, and sewage and
garbage. On top of the very extensive general
regulations established under the International
Maritime Organisation, a number of additional
measures have been, or are being introduced for
the Baltic Sea area, including: (a) designation as
PSSA; (b) setting of national goals, by Finland,
Germany, Russian Federation and Sweden, for
the ability to cope with oil spills; (c) designa-
tion of port reception facilities for sewage; (d)
designation of the Baltic Sea as a SO, Emission
Control Area (SECA); (e) initiative to designate
the Baltic Sea as a NO, Emission Control Area
(NECA). None of these measures exist for the
Adriatic as a whole.

Although it cannot be easily concluded
which of the two regional seas is (more) over-
fished, it is significant that the European Com-
mission has tabled a proposal for a multiannual
plan covering the Baltic Sea fisheries, including
values and deadlines for achieving Maximum
Sustainable Yields (MSY) under the Common
Fisheries Policy (CFP). The EU fishery poli-
cies have been heavily criticised by scientists as
unsustainable. A regulation establishing a multi-

annual plan for the management of Northern
Adriatic Sea small pelagic fisheries is undergo-
ing at present a public consultation. Mariculture
is a rapidly growing sector in both regions, not
well quantified; development of corresponding
regional policy instruments would be desirable.

Whereas there are several oil platforms and
gas pipelines in the Baltic Sea, drillings in the
Adriatic so far have been restricted to Italian
waters. In both regions, corresponding public
controversies and political connotations have
erupted, which may be the reason that HEL-
COM has not been involved in these issues in a
substantial and active way. But there is a gener-
ally shared agreement that exploration and pro-
duction operations should be preceded by apply-
ing relevant instruments — Espoo Convention,
and Annex VI to the MARPOL Convention.

HELCOM has carried out an integral the-
matic assessment of hazardous substances in the
Baltic Sea. A zero-emission target has been set
for all hazardous substances in the whole Baltic
Sea catchment area by 2020. Dumped, in partic-
ular chemical, weapons, dating mainly from the
aftermath of WWII, are another challenge for
marine environments and human health in both
regions. A phased programme of investigations
has been recommended by scientists. Where-
as for the Baltic some rough estimates exist
on dumping sites and dumped quantities, the
knowledge basis in the Adriatic is very limited.

To summarize, the cooperation in the Adri-
atic on collecting data, developing policies, and
implementing them, is less developed and less
focused than in the Baltic region. One, but not
only reason for that may be seen in a relatively
better state of the marine environment. The
authors recommend to improve coordination
among Adriatic coastal states through a more
focused agreement. The approximation of the
Adriatic region to the EU, will most likely
improve also regional cooperation.



156

ACTA ADRIATICA, 57(1): 135 - 164, 2016

REFERENCES

ADRIATIC-IONIAN INITIATIVE. 2015. http://www.
unep.org/GC/GCSS-VIII/Slovenia%20
IWRM.pdf, (accessed May 30, 2015)

AIR POLLUTION AND CLIMATE SECRETARIAT.
2011. NO, Emission Control in the Baltic
Sea.Acid News 2011, No. 1, March 2011.
http://www.airclim.org/acidnews/2011/
AN1-11/nox-emission-control-baltic-sea.
(accessed July 16, 2015)

ALLSOPP, M. & A. WALTERS & D. SANTILLO &
P. JOHNSTON. 2005. Plastic Debris in the
World’s Oceans. Greenpeace International,
Amsterdam, Netherlands.

ANDRICEVIC, R. & A. MELIADOU & M. MILETIC &
M. KISEVIC. 2011. The World Bank. Adriatic
sea environment program rapid assessment
of pollution hotspots for the Adriatic sea
final report. http://www-wds.worldbank.
org/external/default/ WDSContentServer/
WDSP/IB/2013/12/04/000356161 2013
1204153409/Rendered/PDF/831240WPO0
WSPOAOBox0379884BOOPUBLICO.pdf,
(accessed July 19, 2015)

BARTNICKI, J.& A. GUSEV & W. AAS & H. FAGERLI
& S. VALIYAVEETIL. 2008. Atmospheric sup-
ply of nitrogen, lead, cadmium, mercury and
dioxins/furans to the Baltic Sea in 2006.

BENOVIC, A. 1997. The history, present condi-
tion, and future of the molluscan fisheries in
Croatia. in: U.S. Department of Commerce,
NOAA/NMFS Technical Report 129, pp.
217 - 226.

BIRD LIFE INTERNATIONAL. 2015. http://www.
birdlife.org , (accessed June 20, 2015)

BORELLI, S.&M. BROGNA. 2000. Impact of tourism
in Mediterranean-Monachus, WWF. http://
www.monachus-guardian.org/library/med-
pro02.pdf (accessed June 18, 2015)

BOSNJAKOVIC, B.& 1. MRSA HABER. 2015.Climate
changes and adaptation policies in the baltic
and the adriatic regions. UTMS Journal of
Economics 6 (1): 21-39.

CARIC, H. 2010. Direct pollution cost assessement
of cruising tourism in the Croatian Adriatic;
Financial theory and practice, vol. 34., no2.,
161-179.

CARIC, H.& P. MACKELWORTH. 2014. Cruise tour-
ism environmental impacts — The perspec-
tive from the Adriatic Sea, Ocean & Coastal
Management 102, 350-363.

CLARK, R.B. 2006. Marine Pollution. Clarendon
Press.UK. Oxford.

CNNFMS. 2015. Country note on national fisheries
management systems --Finland http://www.
oecd.org/finland/34429179.pdf, (accessed
June 26, 2015.)

COPELAND, C. 2008. Cruise Ship Pollution: Back-
ground, Laws, Regulations, and Key Issues.
Congressional Research Service. CRS
Report for Congress. Prepared for Members
and Committees of Congress, USA. Order
Code RL32450

CROATIAN HYDROCARBON AGENCY. 2015. Cur-
rents in the Adraitic sea, http://www.azu.
hr/en-us/Environmental-protection/Cur-
rents-in-the-Adriatic-Sea, (accessed July 14,
2015.)

CRUISE BALTIC. 2010. www.cruisebaltic.com,
(accessed June 21, 2015.)

CUSHMAN-ROISIN, B.& M. GACIC & P- M. POU-
LAIN &A. ARTEGIANI. 2001. Physical Ocean-
pgraphy of the Adriatic Sea, Past Present and
Future. Springer-Science+Business Media,
B.V., Dordrecht

DANIELE DEL BIANCO. 2007. European Com-
mission DG Justice, Freedom and Security
European Programme for Critical Infrastruc-
ture Protection 2007, Protecting the Adriatic
Seaways.

DEGOBBIS, D.& R. PRECALI & I IVANCIC, L. &
N. SMODLAKA & D. FUKS, S. KVEDER. 2000.
Long-term changes in the northern Adriatic
ecosystem related to anthropogenic eutroph-
ication. Int. J. Environ. Pollut., 13: 495-533.

DERRAIK, J.G.B. 2002. The pollution of the marine
environment by plastic debris: a review.
Mar. Pollut. Bull. 44 (2002), 842-852.

DERVO. H. J.& B. BLOM-JENSEN. 2004. Comparison
of Quantitative Blowout Risk Assessment
Approaches, paper SPE 8670686706, pre-
sented at the 2004 SPE International Con-
ference on Health, Safety, and Environment



MR3$A HABER & BOSNJAKOVIC: Implementation of institutional and technical instruments for the protection ... 157

in Oil and Gas Exploration and Production,
Calgary, Canada

DORS, M. 2010. Analysis of main pollution source
of NOx , SOx , VOC/odour and waste water
in the BSR, http://www.plastep.eu/filead-
min/dateien/Outputs/Emission_sources.pdf,
(accessed July 17,2015)

EADES, C. & C.WARING. 2010. The effects of
diclofenac on the physiology of the green
shore crab Carcinus maenas’, Marine Envi-
ronmental Research, (69) 46—48.

ECRR. 2014. Regional and national policies, http://
www.ecrr.org/RiverRestoration/Regiona-
landnationalpolicies/tabid/2992/Default.
aspx (accessed May 27, 2015)

EK, H. 2005. Hazard assessment of 2,4,6-trinitro-
toluene (TNT) from dumped ammunition in
the sea. — Goteborg University (Department
of Environmental Science and Conserva-
tion).

EMSA, 2010. UK spill 2010., 20 years OPRC;
Walter Nordhausen, http://www.ukspill.
org/spill-archive/ukspill10/100630-emsa-
UKSpill10.pdf, (accessed June 15,2015)

EPL 2014. Environmental Performance Index 2014
(Yale University) http://epi.yale.edu/epi
(accessed April 26, 2015).

EUR-LEX. 1994. European Parliament and Council
Directive 94/63/EC on the control of VOC
emissions resulting from the storage of petrol
and its distribution from terminals to service
stations, http://eur-lex.europa.eu/legal-con-
tent/EN/TXT/?uri=CELEX:31994L0063,
(accessed July 19,2015)

EUR-LEX. 2009. Communication from the
Commission to the European Parliament,
the Council, the European Economic
and Social Committee and the Commit-
tee of the Regions concerning the Euro-
pean Union Strategy for the Baltic Sea
Region http://eur-lex.europa.eu/legal-con-
tent/EN/TXT/?uri=CELEX:52009DC0248,
(accessed May 30. 2015)

EUR LEX. 2013. European Union Law, Pro-
posal for a COUNCIL DECISION estab-
lishing the position to be taken in HEL-
COM and IMO concerning the designa-
tion on the Baltic Sea as Nitrogen Oxyde

Emissions Control Area (NECA) /*
COM/2013/0300 final - 2013/0153 (NLE)
*/  http://eur-lex.europa.cu/legal-content/
EN/TXT/?uri=CELEX:52013PC0300,
(accessed July 18, 2015)

EUR-LEX. 2014a. Communication from the
Commission to the European parliament,
the Council, the European Economic
and Social Committee and the Commit-
tee of the regions concerning the Euro-
pean Union Strategy for the Adriatic and
Ionian region /*COM/2014/0357 final */
http://eur-lex.europa.eu/legal-content/EN/
TXT/?uri=COM:2014:357:FIN, (accessed
May 30, 2015)

EUR-LEX. 2014b. Report from the commission
to the European parliament, the Council,
the European Economic and Social Com-
mittee and the Committee of the regions
concerning the governance of macro-region-
al strategies /* COM/2014/0284 final */,
http://eur-lex.europa.eu/legal-content/EN/
TXT/?uri=CELEX:52014DC0284, accessed
May 30. 2015)

EUROPEAN COMMISSION. 2006. Commis-
sion Green Paper: Towards a future Mari-
time Policy for the Union: a European
vision for the oceans and seas http://
eur-lex.europa.eu/legal-content/EN/
TXT/?uri=URISERV:166029 (accessed July
20, 2015)

EUROPEAN COMMISSION. 2007.Guidelines for the
establishment of the Natura 2000 network
in the marine environment. http://ec.ecuropa.
eu/environment/nature/natura2000/marine/
docs/marine _guidelines.pdf, (accessed July
20, 2015)

EUROPEAN COMMISSION. 2011a. Commission
staff working paper on the implementa-
tion of the European Union Strategy for
the Baltic Sea Region, http://ec.europa.eu/
regional policy/sources/cooperate/baltic/
pdf/13092011 _sec1071 2011.doc, (accessed
July 17, 2015)

EUROPEAN COMMISSION. 2011b.The potential of
Maritime Spatial Planning in the Mediter-
ranean Sea. Case study report: The Adriatic
Sea Study, http://ec.europa.eu/maritime-



158

ACTA ADRIATICA, 57(1): 135 - 164, 2016

affairs/documentation/studies/documents/
case_study_ adriatic_sea_en.pdf, (accessed
May 30, 2015)

EUROPEAN COMMISSION. 2014. Study on: “Con-
tribution of industry to pollutant emis-
sions to air and water”. https://circabc.
europa.eu/sd/a/c4bb7fee-46df-4f96-b015-
977f1cca2093/Contribution%2001%20
Industry%20t0%20EU%20Pollutant%20
Emissions-AMEC%20Final%20Report%20
13298i5.pdf , (accessed July 19, 2015)

EUROPEAN COMMISSION. 2015a. Communica-
tion from the Commission to the Euro-
pean Parliament and the Council, consulta-
tion on the fishing opportunities for 2016
under the Common Fisheries Policy, http://
ec.europa.eu/dgs/maritimeaffairs_fisheries/
consultations/fishing-opportunities-2016/
doc/com 2015 239 en.pdf, (accessed June
25, 2015)

EUROPEAN COMMISSION. 2015b. EU Policy on
integrated Coastal Management Policy,
http://ec.europa.eu/environment/iczm/back-
ground.htm (accessed July 18, 2015)

EUROPEAN COMMISSION. 2015c.  Fisheries.
Aquaculture.

http://ec.europa.cu/fisheries/cfp/aquaculture/
index_en.htm, (accessed July 16, 2015)

EUROPEAN COMMISSION. 2015d. Fisheries, TACs
and quotas, http://ec.europa.eu/fisheries/ctp/
fishing rules/tacs/index en.htm, (accessed
June 24, 2015)

EUROPEAN COMMISSION. 2015e. Legislation: the
Marine Directive, http://ec.europa.eu/envi-
ronment/marine/eu-coast-and-marine-pol-
icy/marine-strategy-framework-directive/
index_en.htm, (accessed July 19, 2015)

EUROPEAN COMMISSION. 2015f. Maritime affairs
and fisheries, Regulation establishing a
multiannual plan for the management of
Northern Adriatic Sea small pelagic fisher-
ies, http://ec.europa.cu/dgs/maritimeaftairs
fisheries/consultations/northern-adriatic-
multiannual/index_en.htm, (accessed July
15,2015)

EUROPEAN COMMISSION. 2015g. The HELCOM
Convention, http://ec.europa.eu/environ-
ment/marine/international-cooperation/

regional-sea-conventions/helcom/index
en.htm, (accessed July 19, 2015)

EUROREGION BALTIC OCH OSTERSJON. 2004. Del-
rapport till Interreg III B-projektet Seagull —
Joint Transnational Development Program,
http://www.eurobalt.org/Seagull _devERB/
documents/electronically%?20available%20
reports/7a_erb _och ostersjon se.pdf
(accessed July 22, 2015)

EUROPEAN PARLIAMENT. 2013. Directorate,
General for the internal policies, Policy
department B, Structural and Cohesion Pol-
icy, Fisheries in Denmark, 2013. http:/
www.europarl.europa.eu/RegData/etudes/
etudes/join/2013/513972/IPOL-PECH _
ET(2013)513972 EN.pdf , (accessed June
26, 2015.)

FAO. 2015a. Fishery and Acquaculture Country
Profiles, The Republic of Italy, http://www.
fao.org/fishery/facp/ITA/en, (accessed July,
15, 2015.)

FAO. 2015b. The Federal Repupblic of Germany,
ftp://ftp.fao.org/fi/document/fcp/en/FI_CP_
DE.pdf, (accessed June 26, 2015.)

FAO. 2015c. The Kingdom of Sweden gener-
al economic data, http://www.fao.org/fi/
oldsite/FCP/en/SWe/profile.htm, (accessed
June 26, 2015.)

FAO. 2015d. The Republic of Latvia, general eco-
nomic data, http://www.fao.org/fi/oldsite/
FCP/en/LVA/profile.htm, (accessed June 26,
2015.)

FARNET. 2015. Fisheries area network, Axis
4: Factsheet: Lithuania,, https://webgate.
ec.europa.eu/fpfis/cms/farnet/files/docu-
ments/Axis_4 Lithuania.pdf , (accessed
June 26, 2015.)

FINLEY C. & N. ORESKES. 2012. Maximum Sus-
tainable yield: a policy disguised as science,
ICES Journal of Marine Science, vol 70.
Issue 2, pp. 245-250.

FRANKIC, A. 2003. Integrated Coastal Manage-
ment & Sustainable Aquaculture Devel-
opment in the Adriatic Sea, Republic of
Croatia, http://ccrm.vims.edu/publications/
pubs/Adriaticaquaculture.pdf, (accessed
June 30, 2015)

HAAS, R. 1996. Explosivstofflexikon. — Umwelt-
bundesamt, Texte 26/96: 1-278; Berlin.



MR3$A HABER & BOSNJAKOVIC: Implementation of institutional and technical instruments for the protection ... 159

HEDGECOCK, IM. & C.N. GENCARELLI & G.J.
SCHURMANN & F. SPROVIERI & N. PIRRONE.
2012. Measurements and modelling of ozone
in the Mediterranean MBL: An investigation
of the importance of ship emissions to local
ozone production. Atmos. Chem. Phys. Dis-
cuss. 12, 16557-16602.

HELCOM. 2005. Background information to the
Baltic Sea Informal Meeting for Ministers of
the Environment.

HELCOM. 2007. Baltic Sea Environment Proceed-
ings No. 111, Climate Change in the Baltic
Sea Area, helcom Thematic Assessement
in 2007., http://helcom.fi/Lists/Publications/
BSEP111.pdf, (accessed April 26, 2015).

HELCOM. 2009. Baltic Sea Environment Fact
Sheet 2009 Emissions from the Baltic Sea
shipping in 2008 Authors: Jukka-Pekka
Jalkanen and Tapani Stipa, http://www.
helcom.fi/Documents/Baltic%20sea%20
trends/Environment%?20fact%20sheets/
BSEF Emissions%20from%20the%20
Baltic%20Sea%?20shipping%20in%202008.
pdf, (accessed June 3, 2015)

HELCOM. 2010a. Baltic Sea Environment Proceed-
ings No.123, Maritime Activities in the Bal-
tic Sea, An integrated theamtic assessment
on maritime activities and response to pol-
lution at sea in the Baltic Sea region, http://
helcom.fi/Lists/Publications/BSEP123.pdf
(acceseed July 1, 2015)

HELCOM. 2010b. The Helcom Holistic Assess-
ment. Background document for the Bal-
tic Sea Pressure Index. Helcom Holas, TF
5/2010.

HELCOM. 2012. Clean Seas Guide The Baltic Sea
Area A 73/78 Special Area Information for
Mariners - Baltic Marine Environment Pro-
tection Commission — 2012, http://helcom.
fi/Lists/Publications/Clean%20Seas%20
Guide%?20-%20Information%20for%20
Mariners.pdf (accessed June 17, 2015)

HELCOM. 2013a. Baltic Sea Environment Pro-
ceedings No. 142, Baltic Marine Environ-
ment Protection Commission, Chemical
Munitions Dumped in the Baltic Sea

HELCOM. 2013b. Final report on implementation
of hot spots programme under the Bal-

tic Sea Joint Comprehensive Environmen-
tal Action Programme (JCP), 1992-2013,
http://www.helcom.fi/Documents/Ministe-
rial2013/Associated%20documents/Back-
ground/Final%20report%200n%20JCP%20
efficiency.pdf, (accessed July 19, 2015)

HELCOM. 2014a. Baltic Sea Environment Protec-
tion Commission, Helcom Guide to Alien
Species and Ballast Water Menagement in
the Baltic Sea

HELCOM. 2014b. Helcom Overview. Baltic Sea
Sewage Port Reception Facilities http:/www.
helcom.fi/Lists/Publications/Baltic%20
Sea%?20Sewage%20Port%20Reception%20
Facilities.%20HELCOM%200verview%20
2014.pdf, (accessed June 20,2015.)

HELCOM. 2015a. About us, Convention, http://
www.helcom.fi/about-us/convention,
(accessed May 30. 2015)

HELCOM. 2015b. Commercial Fisheries, http://
www.helcom.fi/action-areas/fisheries/com-
mercial-fisheries (accessed July 19, 2015)

HELCOM. 2015¢c. Convention on the Protection of
the Marine Environment of the Baltic Sea
Area www.helcom.fi/ , (accessed May 16,
2015)

HELCOM. 2015d. Helcom finalizing recommenda-
tion on sustainable aquaculture, http://www.
helcom.fi/news/Pages/HELCOM-finalizing-
Recommendation-on-sustainable-aquacul-
ture-.aspx, (accessed July 18, 2015)

HELCOM. 2015¢. Helcom Hot spots, http://www.
helcom.fi/action-areas/industrial-releases/
main-pollution-sites-helcom-hot-spots,
(accessed July 13, 2015)

HELCOM. 2015f. Helcom Workshop on trans-
boundary inputs and retention. http://por-
tal.helcom.fi/meetings/Transboundary%20
inputs%20WS%201-2015-243/Related%20
Information/Provisional%20Agenda%:20
-%20transboundary%20input%20WS %20
1-2015 updated%2013April2015.pdf
(accessed July 13, 2015)

HELCOM. 2015g. http://helcom.fi/, (accessed June,
13, 2015.)

HELCOM. 2015h. Industrial Releases, http://
helcom.fi/action-areas/industrial-releases
(accessed July 13, 2015)



160

ACTA ADRIATICA, 57(1): 135 - 164, 2016

HELCOM. 2015i. Nutrient redcution scheme,
http://www.helcom.fi/baltic-sea-action-plan/
nutrient-reduction-scheme, (accessed July
1, 2015)

HELCOM. 2015j. Reductions achieved, Progress
with reaching BSAPs targets, http://www.
helcom.fi/baltic-sea-action-plan/nutrient-
reduction-scheme/reductions-achieved
(accessed June 17, 2015)

HELCOM. 2015k. Sea-dumped Chemical muni-
tions.  http://www.helcom.fi/baltic-sea-
trends/hazardous-substances/sea-dumped-
chemical-munitions/, (accessed July 11,
2015)

HELSINKI COMMISSION. 2013. Baltic Marine
Environment Protection Commission. The
Baltic sea Joint Comprehensive Environ-
mental Action Programme (jcp) implemen-
tation of hot spots programme, 1992-2013
Final Report, http://www.helcom.fi/Lists/
Publications/Final%20report%200n%20
JCP%20efficiency.pdf, (accessed July 18,
2015)

HERAL, M. & J. PROU. 1994. An assessment of the
carrying capacity of sites for shellfish cul-
ture and coastal zone management. In: Rapp
of the Workshop on Environmental Aspects
of Shellfish Culture in the Mediterranean.
Dubrovnik, Croatia, July 19-22, 1994.

IMO. 2009. Guide to good practice for port recep-
tion facility providers and users, http://www.
rempec.org/admin/store/wyswiglmg/file/
Information%?20resources/Other%20Meet-
ings-Activities/Port%?20reception%20facili-
ties/Guidelines/MEPC 1 Circ_671%20
-%20Guide%20t0%20Go0d%20Prac-
tice%20for%20Port%20Reception%20
Facilities.pdf, (accessed May 22, 2015)

IMO. 2015a. Brief history of IMO,

http://www.imo.org/About/HistoryOfIMO/
Pages/Default.aspx, (accessed May 20,
2015)

IMO. 2015b. Particularly Sensitive Sea Areas,
http://www.imo.org/OurWork/Environment/
PSSAs/Pages/Default.aspx, (accessed May
21, 2015)

IMO. 2015¢. Status of Conventions. http://www.
imo.org/About/Conventions/StatusOfCon-

ventions/Pages/Default.aspx (accessed May
24, 2015)

INSTITUTE OF PUBLIC FINANCE. 2006. Croatian
accession to The European Union. The
challenges of participation. Fourth volume.
P.21. http://www.ijf.hr/eng/EU4/eu-eng.
pdf#fpage=367_(accessed June 16, 2015)

IPA ADRIATIC CBC PROGRAMME. 2007-2013. Annu-
al Report on the implementation of the
IPA Adriatic Cross-Border Cooperation Pro-
gramme (www.adriaticipacbc.org) (accessed
May 30, 2015)

IRB. 2009. - Institut Ruder Boskovi¢, 2009.
Impact of Nautical Tourism on the Adriatic
Sea and Coast (Utjecaj nautickog turizma na
Jadransko more i obalu). Sibenik, 2. Adriatic
Boat Show. 19.9.2009.

ITOPF. 2010. Effects of oil spills. Retrieved Nov
12, 2011 from the World Wide Web: http://
www.itopf.com/marinespills/effects/

JEFTIC, LJ.& B.HAGERHALL & B.ANIANSON. 2005.
Marine Litter. United Nations Environmen-
tal Protection Programme.

KACHEL, M. J. 2008. Particularly Sensitive Sea
Areas: The IMO’s role in Protecting Vulner-
able Marine Areas. Springer, p. 31.

KATAVIC, 1. & T. VODOPIJA. 2001. Razvojne
mogucénosti marikulture u Republici Hrvat-
skoj. (Development possibilities for mari-
culture in the Republic of Croatia) Ribarstvo
59 (2): 71 — 84.

KHALILIAN S., R. FROESE, A. PROELSS, T. REQUATE
T.2010. Designed for failure: A critique of the
Common Fisheries Policy of the European
Union, Marine Policy, vol 34.issue 6, pp.
1178-1182.

KOCH, M. & SNEHRING. 2007. Riistungsaltlasten
in den deutschen Kiistengewéssern - Vor-
schldge fiir Sanierungsstrategien im Kontext
der Europdischen Wasserrahmenrichtlinie.
— Rostocker Meeresbiologische Beitrage 17:
39-54.

KRONSELL, J.&P. ANDERSSON. 2014. Baltic Sea
Environment Fact Sheets 2014. Total and
Regional runoff to the Baltic Sea, http://
helcom.fi/baltic-sea-trends/environment-
fact-sheets/hydrography/total-and-regional-
runoff-to-the-baltic-sea, (accessed May 28,
2015)



MR3$A HABER & BOSNJAKOVIC: Implementation of institutional and technical instruments for the protection ... 161

LEGOVIC, T. 2008. Impact of demersal fishery
and evidence of the Volterra principle to
the extreme in the Adriatic Sea, Ecological
modelling, vol.212, pp.68-73

LEGOVIC T., J. KLANJSCEK, S. GECEK, 2010. Maxi-
mum sustainable yield and species extinc-
tion in ecosystems, Ecological modelling,
vol.221, pp.1569-1574

MASLOWSKI, W. & WALCZOWSKI W. 2002. Circula-
tion of the Baltic Sea and its connection to
the Pan-Arctic region — a large scale and
high-resolution modeling approach, Boreal
environment research 7: 319-325.

MED. 2015. Maritime Integrated Projects Med
lamer, Adriatic—lonaian ecoregion. Fisher-
ies. http://www.medmaritimeprojects.eu/
download/ProjectMediamer/SH_ Meeting
AlIE/Alo_Fisheries factsheet.pdf, (accessed
July 15, 2015)

MIDBQE, F. & H. PERSSON. 2004. Oljeutsldapp och
dess miljokonsekvenser i Ostersjon. Institute
of Geosciences, Uppsala University.

MINISTRY OF ECONOMY, REPUBLIC OF CROATIA.
2015. Strateska studija o vjerojatno zna¢ajnom
utjecaju na okoli§ Okvirnog plana i progra-
ma istrazivanja i eksploatacije ugljikovodika
na Jadranu, Netehnicki sazetak (Ministar-
stvo gospodarstva Republike Hrvatske. A
strategic study of the likely significant envi-
ronmental impact of the Framework Plan
and the program of research and exploitation
of hydrocarbons in the Adriatic, Non techni-
cal abstract)

MINISTRY OF ENVIRONMENTAL PROTECTION,
PHYSICAL PLANNING AND CONSTRUCTION.
2008. Organization for Security and Co-oper-
ation in Europe, The Organisation for Secu-
rity and Co-operation in Europe, 2008, Ple-
nary Session III — Experiences in maritime
co-operation in the Mediterranean Region,
www.mzopu.hr, (accessed May 30, 2015)

MONTEREY BAY AQUARIUM REASEARCH INSTI-
TUTE. 2008. Dangerous unknowns— MBARI
researcher points out lack of information on
chemical weapons dumps in the sea, http://
www.mbari.org/news/homepage/2008/
chemweapons.html (accessed July 12,
2015).

NEHRING, S. 2007. Pulverfass Ostsee - Statistik
iiber Unfille mit versenkter Munition (Teil
1). — Waterkant 4/2007: 23-28.

NFSO. 2015.National fishery sector overview
the Russian federation, ftp://ftp.fao.org/
FI/DOCUMENT/fcp/en/FI_CP_RU.pdf,
(accessed June 26, 2015.)

ONG, C.& T. CHAPMAN & R. ZILINSKAS & B. BROD-
SKY & J. NEWMAN J. 2009. Chemical Weapon
Munitions Dumped at Sea: An Interactive
Map. James Martin Center for Nonprolifera-
tion Studies. August 6, http://cns.miis.edu/
stories/090806_cw_dumping.htm, (accessed
July 11, 2015).

ORLIC, M., M. GACIC& P.E. LA VIOLETTE. 1992. The
currents and circulation of the Adriatic Sea,
Oceanologica Acta - vol. 15 - N°2: 109-124.

PALSSON, J. 2015. Oil spill preparedness in the
Baltic Sea countries (Report written for the
Baltic Master II project), http://www.baltic-
master.org/media/files/general files 1212.
pdf, (accessed June 15, 2015.)

PECAREVIC M. & J. MIKUS & A. BRATOS CETINIC
& J. DULCIC & M. CALIC. 2013. Introduced
marine species in Croatian waters (Eastern
Adriatic Sea), Mediterrancan Marine Sci-
ence, 14/1. 224-237.

REGIONE EMILIA-ROMAGNA. 2009. Shape (Shap-
ing an Holistic Approach to Protect the
Adriatic Environment: between coast and
sea), Bologna.

REMPEC Project. 2008 a. “SAFEMED complemen-
tary activities in the field of operational pollu-
tion from ships in the Mediterranean region”
National Report: ALBANIA, 2008. http://
www.rempec.org/admin/store/wyswiglmg/
file/Information%?20resources/Other%20
MeetingsActivities/Port%?20reception%20
facilities/Technical%20Reports/Final%20
National%20Report%20ALBANIA new.
pdf (accessed June 20, 2015)

REMPEC Project. 2008b.“SAFEMED complementa-
ry activities in the field of operational pollu-
tion from ships in the Mediterranean region”
National Report: CROATIA, 2008. http://
www.rempec.org/admin/store/wyswiglmg/
file/Information%?20resources/Other%20
MeetingsActivities/Port%?20reception%20



162

ACTA ADRIATICA, 57(1): 135 - 164, 2016

facilities/Technical%20Reports/Final%20
National%20Report%20CROATIA.pdf
(accessed June 20, 2015)

REMPEC Project. 2008c. “SAFEMED complemen-
tary activities in the field of operational
pollution from ships in the Mediterranean
region” National Report: MONTENEGRO,
2008.

http://www.rempec.org/admin/store/
wyswiglmg/file/Information%?20resources/
Other%20Meetings-Activities/Port%20
reception%20facilities/Technical%20
Reports/Final%20National%20Report%20
MONTENEGRO.pdf , (accessed June
20,2015)

REPUBLIC OF CROATIA. 2013. National strategic
plan for development of fisheries http://
www.mps.hr/ribarstvo/UserDocsImages/
NSP/NSP_OP 06112013/15110P_NSP
ENG/National%20strategic%20plan%20
for%20development%200f%20fisher-
1€5%2001%20the%20Republic%200f%20
Croatia.pdf, (accessed June 26, 2015.)

REPUBLIC OF POLAND. 2007-2013. Republic of
Poland ministry of agriculture and rural
development Operational Programme “Sus-
tainable Development of the Fisheries Sec-
tor and Coastal Fishing Areas 2007-2013”,
http://ec.europa.eu/fisheries/cfp/eff/op/list
of operational programmes/poland_en.pdf,
(accessed June 26, 2015.)

SCHEIBER, H. N. & JIN-HYUN PAIK. 2013. Regions,
Institutions, and Law of the Sea: Studies in
Ocean Governance. Martinus Nijhoff Publi-
cations, p. 353.

SEKULIC, B. & A. VERTACNIK. 1996. Balance of
Average Annual Fresh Water Inflow into
the Adriatic Sea. Water Resources Develop-
ment, Vol. 12, No. 1: 89-97.

S.0.S. ZA JADRAN. 2015. Dan akcije ,,S.0.S. za
Jadran® Gradani digli glas protiv busenja
Jadrana zbog nafte! http://soszajadran.hr/
tag/sabor/, (accessed July 16, 2015)

SCHERNEWSKI, G. & U. SCHIEWER. 2002. Baltic
Coastal Ecosystems, Structure, Function and
Coastal Zone Management, Springer-Verlag
Berlin Heidelberg, New York

SHL. 2001. Kampfmittel in Kiistengewissern.

Antwort der Landesregierung auf eine kleine
Anfrage. — Schleswig-Holsteinischer Land-
tag, Drucksache 15/1226: 1-7; Kiel.

SKIARSETH, J.B. 1996. The 20th Anniversary of
the Mediterranean Action Plan: Reason to
Celebrate? Green globe yearbook, http://
www.fni.no/ybiced/96 04 skjaerserh.pdf
(accessed October 20, 2015)

SPYRA, W. & M. KUKA. 1997. Riistungsaltlasten —
Erfassung, Erstbewertung, Erkundung und
Gefdhrdungsabschitzung, Sanierung. — 154
S.; Expert Verlag, Renningen-Malmsheim.

THEOBALD, N. 2002. Chemical munitions in the
Baltic Sea. In: Chemical munition dump
sites in coastal environments (T. Missiaen
& J.-P. Henriets, Eds.). Federal Office for
Scientific, Technical and Cultural Affairs
(OSTC), Brussels, pp. 95-106.

THE FINNISH ENVIRONMENT INSTITUTE. 2002.
Review on the progress at industrial hot
spots, Huuska, P.& K. Forsius., http://
www.helcom.fi/Documents/SYKE%20
Industrial%20Hot%20Spot%20Review.pdf,
(accessed July 18, 2015)

TRANSPARENCY INTERNATIONAL. 2015. The glo-
bal coalition against corruption , http://www.
transparency.org/research/cpi/ overview
(accessed April 26, 2015).

UNDP (UNITED NATIONS DEVELOPMENT PRO-
GRAMME). 2014. Human Development Report
http://hdr.undp.org/en/ content/table-1-hu-
man-development-index-and-its-compo-
nents (accessed April 26, 2015).

UN ECONOMIC COMMISSION FOR EUROPE. 2011.
Second Assessment of transboundary rivers,
lakes and groundwaters.Geneva, p. 260-278,
and p. 347-402

UNEP. 2011. Basel Convention, http://www.basel.
int/TheConvention/Overview/tabid/1271/
Default.aspx, (accessed May 20, 2015)

UNEP. 2015. Regional Seas Programme. www.
unep.org/regionalseas/ (accessed May 15,
2015)

UNEP-MAP. 2000-2007. Protocols. http://www.
unepmap.org/index.php?module=content2&
catid=001001001,_(accessed May 29, 2015)

UNEP-MAP. 2014. Mid-term evaluation of SAP/
NAP implementation, http://195.97.36.231/



MR3$A HABER & BOSNJAKOVIC: Implementation of institutional and technical instruments for the protection ... 163

dbases/MAPIlibraryHoldings/MedPartner-
ship/FINAL%20REPORTS/Sub-Comp?%20
4.1%20Management/Sus%20Financ-
ing%20and%20NAPs/WG393.Inf.3_Evalu-
ation%20SAP NAP%20final24Feb.pdf
(accessed October 22, 2015)

UNITED NATIONS ENVIRONMENT PROGRAMME.
2014. Medietrranean Action Plan, Region-
al Activity centre for Speacially Protected
Areas, Status and cpnservation of fisheries
in the Adriatic.2014., https://www.cbd.int/
doc/meetings/mar/ebsaws-2014-03/other/
ebsaws-2014-03-submission-rac-spa-sr-02-
en.pdf, (accessed June 20, 2015)

VILLASANTE S., M.d C. GARCIA-NEGRO, F.
GONZALEZ-LAXE, G.R. RODRIGUEZ. 2011.
Overfishing and the Common Fisheries Pol-
icy: (un)successful results from TAC regula-
tion? Fish and fisheries, pp.34-50.

WIKIPEDIA. 2013. Convention on Fishing and
Conservation of the Living Resources of
the High Seas https://en.wikipedia.org/wiki/
Convention_on_Fishing and Conserva-

tion_of the Living Resources of the
High_Seas (accessed May 20, 2015)

WIKIPEDIA. 2015a. Barcelona Convention, http://
en.wikipedia.org/wiki/Barcelona_Conven-
tion, (accessed May 29, 2015.)

WIKIPEDIA. 2015b. List of countries by GDP
(PPP) per capita ; http://en.wikipedia.org/
wiki/List_of countries by GDP_(PPP)_
per_capita (accessed April 26, 2015)

WORLD DATA ATLAS. 2015. Knoema, Travel &
Tourism Total Contribution to GDP - Travel
& Tourism Total Contribution to GDP -
% share, http://knoema.com/atlas/topics/
Tourism/Travel-and-Tourism-Total-Contri-
bution-to-GDP/Total-Contribution-to-GDP-
percent-share, (accessed June 25, 2015)

WWE. 2010a. Baltic Ecoregion Programme 2010.
Future Trends in the Baltic Sea. WWF Baltic
Ecoregion Programme 2010

WWE. 2010b. Cruise ships continue to foul the
Baltic Sea, http://wwf.panda.org/?195090/
Cruise-ships-still-dump-their-sewage-in-
the-Baltic-Sea, (accessed June 21, 2015)

Received: 21 July 2015
Accepted: 18 November 2015



164 ACTA ADRIATICA, 57(1): 135 - 164, 2016

Provedba institucionalnih i tehnic¢kih instrumenata
zaStite morskog okoliSa Jadrana i Baltika: usporedba

Iva MRSA HABER' i Branko BOSNJAKOVIC?

ISveuciliste u Rijeci, Fakultet za menadzment u turizmu i ugostiteljstvu, Primorska 42,
51 410 Opatija, Hrvatska

2Sveuciliste u Rijeci, Tehnicki fakultet, Vukovarska 58, 51 000 Rijeka

*Kontakt adresa, e-mail: ivamh@jthm.hr

SAZETAK

U radu je rijec o ranjivosti i zastiti morskih okolisa dvaju poluzatvorenih mora, Jadrana i Baltika,
u smislu fizickih 1 socio-ekonomskih ¢imbenika. Opisani su institucionalni i tehnicki instrumenti
i politike zastite 1 komentirani na globalnoj, paneuropskoj, EU i regionalnoj razini. Rad istice (za
Baltik) pionirsku ulogu Helsinske konvencije, koju 1974. godine potpisuju balticke obalne drzave,
prema kojoj su svi izvori onecis¢enja podvrgnuti jednom instrumentu.

Ne postoji slican toliko sveobuhvatan sporazum jo$ na polu-zatvorenom Jadranskom moru, ali
zaStita Jadrana je ukljucena u Barcelonskoj konvenciji, potpisanoj 1976. g. od 16 drzava i Europske
unije (trenutno postoje 22 stranaka Konvencije), koja predstavlja nastavak pionirskog (za Jadran)
Mediteranskog akcijskog plana, a potpisale su ga ugovorne stranke 1975. godine.

Baltik, s 90 milijuna ljudi u slivnom podrucju, je ekonomski dobro razvijeno podrucje; od
devet njegovih obalnih drzava, osam je ¢lanica EU. Slivno podrucje Jadrana, na kojem Zivi oko 15
milijuna ljudi, odlikuje se ve¢im socijalno-ekonomskim suprotnostima, s Italijom kao dominantnom
drzavom u veli¢ini populacije i ekonomije.

Poljoprivreda, industrija, prijevoz, ribarstvo, turizam, i neodrziva nasljeda ophodenja prema
okolisu iz proslosti predstavljaju najveca morska i obalna optere¢enja Jadrana i Baltika.

Mediteranu.

Kljuéne rijeci: Jadransko more, Balticko more, morski okolis, multilateralni instrumenti zastite,
tehnicki instrumenti zastite, HELCOM, politike regionalne zastite



