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1 Introduction 

This	 deliverable	 refers	 to	 the	 SUPREME	 project	 component	 C1.3.1:	 “Spatial	 demands,	 future	 trends	 for	
maritime	sectors	and	related	cumulative	 impacts”.	The	component	C1.3.1	 intends	to	evaluate	the	current	
and	 potential	 future	 trends	 of	 maritime	 sectors	 and	 related	 spatial	 demands,	 considering	 the	 related	
cumulative	impact	analysis	in	a	“Blue	Growth	Scenario”,	as	defined	in	the	Grant	Agreement	the	Component	
is	managed	by	the	Italian	Ministry	of	Infrastructures	and	Transport	with	the	contribution	of	all	partners.		

The	methodology	of	C1.3.1	is	presented	in	the	following	Figure	1.	

	 	

Figure	1	–	Illustration	of	the	structure	of	the	C1.3.1	methodological	approach	

The	 Italian	 Ministry	 of	 Infrasctures	 and	 Transport,	 with	 the	 support	 of	 RAM	 Logistica	 Infrastrutture	 e	
Trasporti	Spa	started	in	late	2017	the	collection	and	the	preliminary	analysis	of	the	national	country	fiches	
to	 identify	 the	 main	 relevant	 maritime	 sectors	 for	 the	 analyses	 on	 future	 trends,	 spatial	 demands	 and	
cumulative	 impacts.	 Starting	 from	 the	 sectors	 listed	 in	 the	 Deliverable	 C.1.1.1:	 “Develop	 a	 basin	 scale	
analysis	strongly	MSP	oriented”	and	after	the	feedback	received	from	the	partners,	the	following	clusters	
have	been	identified:	

− fish	and	shellfish	harvesting	(professional,	recreational)	and	aquaculture,	including	infrastructure;	
− extraction	 of	 oil	 and	 gas	 and	 renewable	 energy	 generation	 (wind,	wave	 and	 tidal	 power),	 including	

infrastructures;	
− shipping;		
− shipbuilding;	
− maritime	tourism,	including	cruise	tourism	and	sailing	and	nautical	activities.		

The	structure	of	the	document	reflects	the	methodological	structure	illustrated	in	Figure	1,	with	Section	2	
dealing	with	 the	 identification	of	 the	 relevant	maritime	 sectors,	 Section	3	 illustrating	 their	 future	 trends,	
Section	4	dealing	with	spatial	demand	and	finally	Section	5	drafting	mathematical	models	that	assess	the	
effects	of	both	human	and	natural	pressures	on	 the	marine	ecosystem	 in	 support	of	policy	decisions	 (an	
agnostic	model)	.	
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2 Identification of relevant maritime sectors 

The	 current	 document	 intends	 to	 analyze	 the	 future	 trends,	 spatial	 demands	 and	 cumulative	 impacts	
related	 to	Maritime	 Spatial	 Planning	 in	 the	 eastern	Mediterranean	with	 a	 special	 focus	 on	 the	 Adriatic,	
Ionian	 and	 Aegean-Myrtoon	 Seas.	 Considering	 the	 vastness	 and	 depth	 of	 the	 scope	 of	Maritime	 Spatial	
Planning,	which	would	naturally	go	beyond	the	very	scope	of	the	SUPREME	project,	firstly,	it	was	decided	to	
provide	a	general	overview	of	all	sectors	presented	in	the	MSP	Directive	2014/89/EU	and	then	transposed	
in	the	Country	Fiche	(C.1.1.1).	This	overview	is	necessary	in	order	to	present	a	general	picture	of	the	various	
challenges	faced	by	all	sectors	touched	by	the	Directive	and	their	interaction	with	one	another.		

After	presenting	this	general	overview,	a	limited	number	of	sectors	will	be	selected	and	examined	further	in	
more	detail	 starting	 from	 the	 information	present	 in	 the	 examined	Country	 Fiches.	 The	 selection	will	 be	
done			according	to	the	“pivotal	role”	such	sectors	cover	in	the	area.	This	role	emerged	from	the	analysis	of	
the	Country	Fiches	and	it	is	not	due	to	the	fact	that	the	selected	sectors	are	more	important	compared	to	
the	others,	but	due	to	a	greater	data	availability	and	for	their	higher	strength	in	mobilizing	economic	and	
social	 interest	within	 the	Maritime	 Spatial	 Planning	 context	 at	 the	 level	 of	 the	 Countries	 involved	 in	 the	
project.	

Each	country	represented	its	own	priority	areas	in	elaborating	the	Country	Fiches,	while	at	the	same	time	
giving	a	general	overview	of	all	sectors	analyzed.	In	particular,	the	Croatian	Country	Fiche	presented	a	very	
detailed	 description	 of	 the	 sectors	 of	 fish	 and	 shellfish	 harvesting,	 aquaculture	 including	 infrastructures,	
shipping,	production	of	energy	and	tourism.	The	Greek	Country	Fiche	presented	a	higher	level	of	detail	for	
fisheries	and	aquaculture,	extraction	of	nonliving	resources,	maritime	transport,	energy	and	tourism.	The	
Italian	Country	Fiche	focused	particularly	on	fish	and	shellfish	harvesting,	aquaculture,	shipping,	production	
of	 energy	 and	 tourism.	 The	 Slovenian	 Country	 Fiche	 presented	 greater	 detail	 for	 fish	 and	 shellfish	
harvesting,	 transport	 and	 tourism.	 After	 analyzing	 the	 peculiar	 aspects	 of	 the	 various	 national	 country	
fiches,	the	sectors	on	which	the	present	analysis	will	focus	to	a	higher	degree	are	the	following:	

• Fish	and	shellfish	harvesting	(professional,	recreational);	
• Extraction	of	Oil	and	Gas,	including	infrastructures;	
• Aquaculture,	including	infrastructure;	
• Shipping;	
• Ship	Building;	
• Renewable	energy	generation	(wind,	wave	and	tidal	power),	including	infrastructure;	
• Maritime	Tourism,	including	cruise	tourism	and	sailing	and	nautical	activities.	

The	above	listed	sectors	have	been	identified	through	a	detailed	comparison	between,	the	sectors	listed	in	
the	MSP	directive	and	those	listed	in	the	Country	Fiches,	as	shown	in	the	following	table.	
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Table	1	Wording	of	sectors	in	the	MSP	Directive	(2014/89/EU)	and	in	the	Country	Fiche	

Wording	MSP	Directive	 Wording	Country	Fiche	

Aquaculture	areas	 Aquaculture,	including	infrastructure	
		 		

Fishing	areas	 Fish	 and	 shellfish	 harvesting	 (professional,	
recreational)	

		 Fish	and	shellfish	processing	
		 Marine	plant	harvesting	
		 Hunting	and	collecting	for	other	purposes	
		 		
Installations	and	 infrastructures	 for	 the	exploration,	
exploitation	 and	 extraction	 of	 oil,	 of	 gas	 and	 other	
energy	resources,	of	minerals	and	aggregates	and	to	
produce	energy	from	renewable	sources	

Offshore	 structures	 (other	 than	 for	
oil/gas/renewables)	

		 Extraction	of	oil	and	gas,	including	infrastructures	

		 Renewable	energy	generation	(wind,	wave	and	tidal	
power),	including	infrastructure	

		 Non-renewable	 energy	 generation,	 including	
infrastructure	

		 		
Maritime	transport	routes	and	traffic	flows	 Transport	infrastructure	
		 Shipping	
		 Shipbuilding	
		 		
Nature	and	species	conservation	sites	and	protected	
areas	 Marine	protected	areas/Natural	protected	areas**	

		 		

Raw	material	extraction	areas	 Extraction	 of	 minerals	 (rock,	 metal	 ores,	 gravel,	
sand,	shell)	

		 Extraction	of	salt	
		 Extraction	of	water	
		 		
Scientific	research	 Research	and	Education	
		 		

Submarine	cable	and	pipeline	routes	 Transmission	 of	 electricity	 and	 communications	
(cables)	

		 		
Tourism	 Coastal	tourism	
		 Cruise	tourism	
		 Sailing	and	nautical	activities	
		 Beach-based	activities	
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		 Land	claim	
		 Coastal	defense	and	flood	protection	

		 Restructuring	 of	 seabed	 morphology,	 including	
dredging	and	depositing	of	materials	

		 		
Underwater	cultural	heritage	 Underwater	cultural	heritage*	
		 		
Military	training	areas	 Defense/Military	Areas	
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3 Future trends 

3.1 Methodology	and	sources	

This	 section	 deals	 with	 the	 proposition	 of	 a	 general	 overview	 of	 the	 future	 trends	 in	 the	 key	 sectors	
identified	 in	Section	2,	and	acts	as	a	preliminary	assessment	of	the	spatial	demand	reported	in	Section	4,	
that	 aims	 at	 characterizing	 these	 future	 trends	 for	 the	 area	 and	 the	 Countries	 involved	 in	 the	 SUPREME	
project.	Unless	otherwise	specified,	the	future	trends	are	referred	to	the	forecasting	reference	year	2030.	

The	methodology	underlying	the	analysis	of	the	future	trends	leverages	mainly	a	review	of	the	concerned	
scientific	literature,	including	outcomes	and	deliverables	of	EU-funded	projects	relevant	for	the	key	sectors	
and	 other	 studies	 provided	 by	 international	 bodies	 and	 consultancies.	 Notably,	 a	 key	 reference	 is	 the	
MEDTRENDS	 project	 funded	 by	 EU	 in	 2015	 under	 the	 ERDF	 programme	 and	 led	 by	 the	 WWF.	 Where	
relevant,	also	the	country	fiches	prepared	within	the	SUPREME	project	have	been	adopted	as	a	reference.		

The	 relevance	 of	 the	 MEDTRENDS	 project	 also	 stems	 from	 the	 following	 Figure	 2,	 which	 shows	 the	
superposition	between	 crucial	 blue	 growth	 sites	 in	 the	Mediterranean	and	natural-protected/threatened	
areas:	this	makes	clear	the	extent	to	which	the	SUPREME	project-related	areas	are	very	relevant	in	terms	of	
sustainable	planning	of	the	maritime	space.	

	

Figure	2	–	Interaction	between	blue	growth	in	the	Mediterranean	and	sensitive	natural	marine	sites	(source:	MEDTRENDS	project,	
2015)	

The	structure	of	the	section	includes	a	separate	sub-section	for	each	key	sector	under	analysis,	wherein	a	
future	 trend	 highlight/outlook	 is	 reported	 looking	 primarily	 at	 the	 EU/Mediterranean	 level.	 Data	 and	
project	sources	are	recalled	in	detail	in	each	concerned	sub-section.	
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3.2 Maritime	transport	and	shipping	flows	

A	 first	general	 remark	on	 the	 investigation	of	 the	 future	 trends	 in	maritime	 transport	and	shipping	 flows	
worldwide	 and	 in	 the	 EU/Mediterranean	 basin	 is	 that	 the	 structural	 macroeconomic	 trends	 and	 driving	
forces	will	 substantially	 change	 over	 the	 years,	 following	 a	 trajectory	 path	 already	 undergoing	 since	 the	
early	 2000	 and	 magnified	 by	 the	 nowadays	 recurrent	 economic	 downturn/recovery	 cycles.	 By	 way	 of	
example,	 the	 following	 Figure	 3,	 taken	by	 the	Global	Maritime	 Trends	Report	 2030,	 illustrates	 nicely	 the	
extent	to	which	the	center	of	gravity	of	the	worldwide	economy,	in	terms	of	contribution	to	the	world	GDP,	
is	moving	eastwards.	

	

	

Figure	3	–	Qualitative	illustration	of	the	2030	vs.	2010	GDP	contribution	to	the	main	economies	to	worldwide	GDP	(source:	Global	
Maritime	Trends	Report	2030)	
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Releasing	 forecasts	 and	 economic	 outlooks	 for	 2030	 is	 a	 somehow	 alchemical	 exercise.	 It	 is	 clear	 that	 a	
weak	 recovery	 economic	 pattern	 is	 taking	 place:	 according	 to	 the	 BusinessEurope	 Economic	 Outlook	
released	in	late	2017,	EU	economy	is	strengthening,	yielding	growth	expectations	upwards	for	both	the	EU	
and	the	Euro-area	by	0.4	percentage	points	to	2.3%	and	2.1%,	respectively.	Similar	trends	are	expected	for	
2018,	with	a	growth	by	0.3	pp	to	2.1%	for	the	EU	and	2.0%	for	the	Euro-area.	What	should	be	taken	into	
account	 in	terms	of	key	 impacts	on	maritime	trade	and	shipping	flows	 is	clearly	how	much	this	growth	 is	
driven	by	an	increase	of	the	final	internal	demand,	guided	by	a	reprise	of	family	expenditures	and	personal	
consumptions,	 or	 by	 an	 increase	 of	 EU	 exports,	 currently	 hampered	 in	 part	 by	 the	 strength	 of	 Euro	
exchange	rate	against	relevant	currencies	worldwide.	

Even	if	a	quantification	of	the	main	determinants	of	the	2030	economy	is	out-of-the-scope,	an	interesting	
trend,	worth	reporting	for	the	needs	of	the	SUPREME	project,	is	contained	in	the	EuroMed-2030	Long	term	
challenges	 for	 the	Mediterranean	area	 report.	Specifically,	as	depicted	 in	Figure	4	–	released	 in	2011,	 i.e.	
the	absolute	 trend	might	be	 slightly	different	nowadays,	but	with	a	 clearly	 identifiable	 trend	–	 the	EU27	
trade	share	with	respect	to	the	world	total	will	decrease	from	around	45%	in	1990	to	less	than	30%	in	2030,	
whilst	the	share	of	Mediterranean	countries	will	still	be	less	than	5%.	However,	the	trade	between	the	two	
areas	will	keep	growing,	from	less	than	50	Million	tons	in	1990	to	more	than	200	Million	tons	in	2030.	If	this	
trend	 will	 be	 confirmed,	 intercontinental	 maritime	 trade	 will	 probably	 grow	 lesser	 than	 the	 within-
Mediterranean	maritime	trade,	i.e.	a	strengthening	of	the	market	share	of	Short-Sea	Shipping	(SSS)	services	
will	be	observed.	

	

Figure	4	–	Projection	of	EU	and	Mediterranean	Countries	market	shares	with	respect	to	world	trade	in	2050	(left)	and	evolution	of	
trade	between	EU	and	Mediterranean	Countries	in	2050	(right)	(source:	EuroMed-2030	Long	term	challenges	for	the	Mediterranean	

area)	

That	said,	an	outlook	of	 the	 future	 trends	 for	 the	maritime	transport	and	shipping	 flows	 relevant	 for	 the	
SUPREME	 project	 can	 be	 inferred	 from	 the	 observed	 current	 trends	 in	 the	 development	 of	 maritime	
activities.	In	this	respect,	three	main	trends	appear	to	lead	the	future	development	of	maritime	flows	in	the	
Mediterranean:	(1)	a	higher	traffic	density	in	the	next	years,	due	to	the	increasing	importance	of	the	Short-
Sea	Shipping	and	of	the	within-Mediterranean	economic	exchanges	(2)	a	strengthening	of	the	phenomenon	
of	mega-ships,	which	is	currently	influencing	these	trends	and	might	continue	to	do	so	in	the	future,	as	it	
will	be	clarified	below;	(3)	the	traffic	volume	of	non-containerized	goods,	including	oil	and	other	dangerous	
goods	and	liquefied	natural	gas	(LNG),	is	also	expected	to	increase	significantly.		
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More	specifically,	in	terms	of	container	flows,	researchers	and	practitioners	agree	in	predicting	a	significant	
growth	in	the	demand	for	containers	on	a	global	and	continental	level.	According	to	Alphaliner,	in	February	
2018	 the	order	book	 for	new	container	 ships	 is	worth	12.4%	of	current	capacity,	with	an	average	size	of	
new	vessels	of	almost	07,642	TEU,	compared	to	the	average	of	around	4,075	TEUs	for	the	existing	fleet.	The	
current	 trend	 and	 the	 order	 book	 therefore	 suggest	 that	 at	 least	 soon	 there	will	 be	 no	 inversion	 of	 the	
trend:	 the	 maximum	 size	 of	 the	 ships	 crossing	 and/or	 devoted	 to	 trade	 with	 the	 Mediterranean	 will	
presumably	continue	to	grow.		

However,	it	is	also	believed	that	soon	the	evolutionary	trajectory	of	container	mega-ships	could	undergo	a	
significant	stabilization,	for	a	series	of	general	reasons,	including	the	lack	of	operational	flexibility	and	the	
decreasing	marginality	of	economies	of	scale	as	size	increases,	so	it	becomes	increasingly	crucial	to	travel	at	
full	 load	 to	 benefit	 from	 it.	 Another	 key	 factor	 is	 that	 on	 the	 relationships	where	 the	 presence	 of	mega	
ships	 has	 been	 concentrated,	 pressure	on	 rents	 is	 usually	 stronger,	 thus	 reducing	 the	marginality	 of	 this	
business	even	further,	as	also	argued	by	The	impact	of	mega	ships	(2015)	study	by	the	ITF	of	the	OECD.		

In	 parallel	 with	 the	 significant	 growth	 in	 size	 and	 in	 capacity,	 a	 considerable	 concentration	 of	maritime	
supply	has	been	observed:	while	in	2000	the	top	20	companies	controlled	less	than	50%	of	available	hold	
capacity,	 in	 2008	 this	 percentage	 had	 risen	 to	 almost	 70%	 and	 today	 it	 has	 reached	 around	 85%,	 not	
accounting	 for	 the	 dynamics	 of	 alliances	 currently	 underway.	 In	 this	 sense,	 it	 is	 conceivable	 that	 the	
progressive	concentration	of	the	market,	especially	on	the	main	trade	lanes,	accentuated	by	the	alliances,	
could	stabilize	the	freight	market	and	the	race	to	mega-ships.	As	per	December	2017,	the	geography	of	the	
alliances	is	the	following1:	

• 2M	 alliance	 (MSC,	 Maersk,	 HMM)	 with	 223	 ships	 with	 a	 capacity	 of	 around	 2.4	 million	 TEUs	
operating	25	weekly	services	globally	covering	1327	port	pairs;	

• Ocean	Alliance	 (CMA-CGM,	Cosco	Group,	OOCL	and	Evergreen)	with	323	ships	with	a	capacity	of	
around	3.5	million	TEUs	operating	40	weekly	services	globally	covering	1571	port	pairs;	

• THE	Alliance	(Hapag	Lloyd,	NYK,	Yang	Ming,	MOL,	K-Line)	with	241	ships	with	a	capacity	of	around	
3.3	million	TEUs	operating	32	weekly	services	globally	covering	1152	port	pairs.	

It	is	clear	that	the	geography	of	container	freight	flows	in	the	Mediterranean	by	2030	will	be	largely	driven	
by	the	strategic	choices	of	these	three	big	players,	with	really	key	impacts	for	the	planning	of	the	maritime	
space	the	SUPREME	project	is	trying	to	address.	

Megaships	have	considerable	 implications	also	 for	 the	port	business:	 the	coverage	of	 the	 intake	slot	of	a	
weekly	 line,	which	 is	 served	with	mega	ships	of	about	20.000	TEU,	 requires	a	demand	of	about	1	million	
TEU/year	for	direction,	guaranteed	either	by	a	sufficiently	large	market	or	by	a	substantial	consolidation	of	
trade	flows,	through	a	greater	use	of	transshipment.	This	is	particularly	true	also	in	the	Mediterranean	and	
in	the	Adriatic.	

At	the	same	time,	it	should	be	noted	that	current	trends	in	the	geography	of	container	flows	through	the	
Mediterranean	show	certain	stability:	the	recent	upgrade	of	the	Suez	and	Panama	canals	has	not	produced	
major	 changes	 in	 the	 structure	of	 container	 traffic,	except	 for	minor	 changes	 in	 the	 structure	of	 services	
																																																													
1	Source:	https://www.xeneta.com/blog/shipping-alliances		



	 	 	

	 15	

within	the	Mediterranean.	Analysts	fairly	agree	that	most	services	will	continue	to	be	end-to-end.	In	other	
words,	 if	 the	 race	 towards	 megaships	 were	 to	 continue	 to	 grow,	 not	 supported	 by	 a	 similar	 growth	 in	
demand,	 there	would	 be	 a	 substantial	 consolidation	 of	 the	 lines	with	 a	 few	 large	 ports	 directly	 called	 –	
one/two	 transshipment	 hubs	 and	 a	 few	 large	 gateways	 –	 and	many	 others	 served	 indirectly	 via	 feeder.	
Moreover,	 due	 to	 the	 cascade	 effect,	 it	 is	 already	 now	 possible	 to	 observe	 dedicated	 Far	 East-
Mediterranean	services	with	medium-large	vessels,	mainly	serving	large	gateway	ports	that	can	guarantee	
significant	transshipment	shares.	

On	 the	 other	 side,	 the	 above	 trends	 on	 the	 ocean	 carriers	 shipping	 industry	 should	 however	 face	 the	
structural	 changes	 in	 the	 global	 economic	 trends	 recalled	 at	 the	 beginning	 of	 the	 section.	 By	 way	 of	
example,	the	already	mentioned	Global	Maritime	Trends	Report	2030	predicts	the	structure	of	worldwide	
container	 flows	depicted	 in	 Figure	 5,	which	 as	main	 input	 for	 the	 SUPREME	project	 indicates	 however	 a	
growth	of	trade.	In	this	respect,	it	is	again	worth	underlining	that	the	megaship	trend	described	above	will	
decouple	the	growth	in	trade	and	the	growth	in	maritime	flows,	the	former	expected	to	increase	more	than	
the	latter.	

	

	

Figure	5	–	2030	structure	of	container	trade	lanes	worldwide	(top)	and	2010	corresponding	patterns	(bottom)	(source:	Global	
Maritime	Trends	Report	2030)	
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Other	 interesting	 insights	 on	 this	 aspect	 come	 from	 a	 2016	 study	 by	 the	 International	 Transport	 Forum,	
whose	main	 finding	 is	 reported	 in	 the	 following	 Figure	 6:	 both	 sides	 of	 the	Mediterranean	 (Eastern	 and	
Western)	 will	 be	 characterized	 by	 a	 significant	 overcapacity,	 meaning	 that	 a	 conscious	 planning	 of	 the	
maritime	assets	for	container	trade	should	take	place	in	the	Mediterranean	to	try	to	invert	this	tendency.	

	

Figure	6	–	Container	traffic	growth	and	capacity	increase	by	world	geographic	areas:	2030	projections	(source:	International	
Transport	Forum)	

In	terms	of	Ro-Ro	traffic	and	Short-sea	shipping	(SSS),	it	is	worth	recalling	first	the	recent	trends	observed	
at	EU	level.	As	reported	by	a	study	funded	by	the	European	Commission	–	DG	Mobility	and	Transport	(2015)	
on	 the	 Analysis	 of	 recent	 trends	 in	 EU	 shipping	 and	 analysis	 and	 policy	 support	 to	 improve	 the	
competitiveness	of	 short	 sea	 shipping	 in	 the	EU,	 SSS	and	Ro-Ro	are	 two	backbones	of	 the	EU	 freight	and	
passenger	 mobility.	 In	 this	 respect,	 interesting	 insights	 come	 from	 the	 study	 Improving	 the	 concept	 of	
Motorways	of	the	sea	funded	by	the	Directorate-general	for	internal	policies	of	the	European	Parliament	in	
2014,	that	recalls	the	map	of	the	Motorways	of	the	Sea	illustrated	in	the	following.	
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Figure	7	–	Map	of	EU	motorways	of	the	sea	(source:	EU	Commission,	2014)	

With	reference	to	passenger	maritime	transport,	the	Mediterranean	Sea	concentrates	a	significant	amount	
of	 traffic.	 As	 shown	 in	 Figure	 8,	 Italian	 and	Greek	 ports	 are	 the	most	 important	 in	 terms	 of	 passengers,	
while	the	largest	flows	are	to	be	found	mainly	in	connections	between	the	Adriatic	coast	of	Italy	and	Ionian	
Greece,	as	well	as	between	Italy	(North-West	part	and	Sardinia)	and	France.	Future	forecasts	for	the	sector	
suggest	a	growth,	which	is	mainly	driven	by	the	positive	trends	recorded	in	the	tourism	sector.	
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Figure	8	–	Passenger	traffic	in	the	Mediterranean	in	2014	(source:	MEDTRENDS)	

	

	

3.3 Ship	Building	

According	 to	 Shipyard	 Economics	 data,	 the	 shipbuilding	 industry	 in	 Europe	 has	 been	 experiencing	 a	
downturn	since	2008	(Figure	9),	mainly	resulting	in	a	market	share	loss	with	respect	to	China.	
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Figure	9	–	Shipbuilding	production	by	region:	trend	2000-2015	(source:	International	Transport	Forum)	

The	market	is	also	experiencing	a	significant	concentration	of	top	players,	with	merging	of	key	shipbuilders	
and	relevant	examples	of	horizontal	integrations	and	collaborations.	In	the	Mediterranean,	and	accounting	
for	the	SUPREME	relevant	area,	it	is	worth	mentioning	the	Fincantieri	business	strategy.	Indeed,	according	
to	 the	 EU	Study	 on	New	Trends	 in	Globalisation	 in	 Shipbuilding	 and	Marine	 Supplies	 –	 Consequences	 for	
European	Industrial	and	Trade	Policy,	the	Italian	Fincantieri	Group	is	now	the	largest	shipbuilder	by	revenue	
in	Europe	and	North	America2,	with	many	cooperation	agreements	worldwide,	 including	 commercial	and	
industrial	synergies	its	Vard	group	in	Norway	(active	in	the	offshore	business).	Furthermore,	Fincantieri	and	
CSSC	Cruise	Technology	Development	Co.,	Ltd,	founded	a	joint	venture	to	build	two	cruise	ships	for	a	cruise	
company	 joint	 venture	 established	 between	 Carnival	 Corporation,	 CSSC,	 and	 Shanghai	 Waigaoqiao	
shipyard,	for	operation	in	the	Chinese	market.		

From	a	more	general	perspective,	an	interesting	insight	of	the	aforementioned	EU	Study	on	New	Trends	in	
Globalisation	in	Shipbuilding	and	Marine	Supplies	–	Consequences	for	European	Industrial	and	Trade	Policy	
refers	 to	 a	 SWOT	analysis	 of	 the	 European	 shipbuilding	market.	 In	 this	 respect,	 a	main	outcome	 is	 that3	
“European	 shipbuilders	 and	 suppliers	 are	 very	 self-confident	 in	 their	 strengths,	 claiming	 a	 strong	market	
position	and	 technological	 leadership.	 They	basically	build	 this	on	a	deep	understanding	of	 requirements,	
high	export	shares,	openness	to	new	ideas	and	flexibility	and	access/stakes	to	different	maritime	markets”.	
On	the	other	side,	main	evidenced	weaknesses	refer	to	inadequate	positioning	within	their	own	companies,	
i.e.	 the	 maritime	 share	 of	 product	 portfolios	 is	 often	 comparably	 small,	 and	 remarkable	 suffering	 from	
economic	downturn/recovery	cycles.	

																																																													
2	Fincantieri	can	count	on	20	shipyard	sites	worldwide,	with	some	19	000	employees,	60%	outside	Italy.	
3	EU	Study	on	New	Trends	in	Globalisation	in	Shipbuilding	and	Marine	Supplies	–	Consequences	for	European	Industrial	
and	Trade	Policy,	page	144.	
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There	 is	dispute	 in	the	scientific	 literature	on	the	future	trends	of	 the	shipbuilding	 industry.	According	to	
Mishra	 (2017)	 “Prices	 for	 coal,	 iron	 ore	 and	 crude	 oil	 are	 all	 likely	 to	 remain	 depressed	 for	 the	 next	 few	
years.	The	expansion	of	the	shipbuilding	industry	will	be	affected	by	increased	competition,	environmental	
regulations,	 enhanced	 globalisation	 and	 political	 and	 financial	 instability”.	 In	 accordance	 with	 Figure	 9	
current	 trends,	 Mishra	 (2017)	 also	 outlines	 that	 Asian	 countries	 are	 favored	 by	 cheaper	 wages,	 strong	
government	backing	and	a	 robust	ancillary	 industry	network,	yielding	a	short-term	forecast	wherein	“the	
shipbuilding	market	for	tanker	and	container	will	grow	in	the	next	few	years,	while	the	shipbuilding	market	
for	bulk	carrier	has	less	hope	for	growth.	The	trend	in	tanker	shipping	is	expected	to	stay	strong	in	the	short	
term.	 However,	 lower	 oil	 prices	 will	 spur	 more	 consumption,	 the	 overall	 global	 oil	 demand	 growth	 will	
average	just	0.6	per	cent	per	year	through	2040”.	

At	the	same	time,	key	game	changers	in	the	industry	cannot	be	neglected,	including	increasing	demand	of	
LNG	fuelled	engines	and	green	shipbuilding	technology.	

An	 interesting	 insight	 on	 emerging	 Countries	 in	 the	 shipbuilding	 market	 is	 provided	 by	 the	 already	
mentioned	Global	Marine	Trends	2030	report,	that	forecasts	a	2030	market	share	for	shipbuilding	countries	
in	terms	of	Million	GT	reported	in	the	following	Figure	10.	The	interesting	point	 is	represented	by	the	so-
called	emerging	countries,	amongst	which	a	key	role	will	be	played	by	Vietnam,	Brasil,	Philippines	and	India.	
Overall,	 in	2030	China	and	South	Korea	will	play	 the	 leading	 role	 in	 the	market,	Europe	will	 remain	on	a	
stable	market	share	with	its	key	few	players	–	if	proper	sustain	actions	for	the	shipbuilding	industry	will	be	
taken	–	and	Japan	will	slightly	see	reducing	its	role.	

Clearly,	the	shipbuilding	industry	will	be	substantially	modified	by	the	demand	for	future-generation	ships,	
in	terms	of	alternative	fuels,	automation,	performance	operations,	and	so	on.		
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Figure	10	–	Market	trend	by	country	of	the	shipbuilding	industry,	forecasts	by	2030	in	terms	of	Million	GT	(source:	Global	Marine	
Trends	2030	report)	

3.4 Tourism	

The	tourist	market	is	characterized	by	a	remarkable	dynamicity:	the	year	2015	has	been	the	sixth	in	a	row	
in	terms	of	growth	of	international	arrivals,	with	a	+4.4%	with	respect	to	2014	corresponding	to	1.19	billion	
of	 international	arrivals.	For	the	sake	of	comparison,	the	same	figure	was	0.435	billion	in	1990.	The	same	
trend	continued	in	2016,	with	a	+5%	over	the	previous	year	corresponding	to	1.235	billion	of	international	
arrivals,	with	 a	worldwide	 distribution	 reported	 in	 the	 following	 Figure	 11.	 Europe	 is	 clearly	 the	 leading	
destination,	with	some	50%	of	the	overall	world	tourist	arrivals.	

In	terms	of	market	outlook,	the	United	Nations	World	Tourism	Organization	(UNWTO)	International	tourist	
arrivals	foresees	that	tourists	worldwide	are	expected	to	increase	by	3.3%	a	year	between	2010	and	2030	
to	 reach	 1.8	 billion	 by	 20304.	 Notably,	 this	 growth	 will	 not	 be	 uniform;	 specifically	 arrivals	 in	 emerging	
destinations	 are	 expected	 to	 increase	 at	 twice	 (+4.4%	 a	 year)	 the	 rate	 of	 those	 in	 advanced	 economies	
(+2.2%	a	year)	between	2010	and	2030,	with	a	growth	depicted	in	the	following	Figure	12,	and	the	detailed	
values	reported	in	Figure	13.	

																																																													
4	UNWTO’s	long-term	forecast	report	Tourism	Towards	2030.	
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Figure	11	–	Distribution	of	international	tourist	arrivals	by	macrozone	in	2016	(source:	UNWTO	–	United	Nations	World	Tourism	
Organization)	

	

	
Figure	12	–	Outlook	of	tourist	arrivals	in	2030	by	world	macrozone	(source:	UNWTO	–	United	Nations	World	Tourism	Organization)	
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Figure	13	–	Detailed	outlook	of	tourist	arrivals	in	2030	by	world	macrozone	(source:	UNWTO	–	United	Nations	World	Tourism	
Organization)	

Looking	 in	more	 detail	 at	 short-term	 forecasts	 for	 the	Mediterranean,	 a	 recent	 analysis	 released	 in	 late	
20175	 reports	 that	 the	Mediterranean	 is	 the	 main	 tourist	 zone	 of	 the	 world,	 with	 32%	 of	 international	
arrivals	and	30%	of	revenues,	with	an	increasing	trend	that	will	allow	achieving	420	million	arrivals	in	2020.	
Within	this	context,	Lanquar	(2013)	analysed	in	more	detail	the	tourism	to/from	the	Southern	Countries	of	
the	 Mediterranean.	 Overall,	 as	 the	 Figure	 13	 above	 illustrates,	 the	 number	 of	 tourist	 arrivals	 in	 the	
Mediterranean	will	 rise	 from	168.9	million	 tourist	 arrivals	 in	 2010	 to	260	million	 tourist	 arrivals	 in	 2030,	
yielding	a	remarkable	pressure	on	the	maritime	space	that	will	represent	a	major	concern	for	the	SUPREME	
project	activities.		

Further	analyses	have	been	 tailored	by	 the	UNWTO	 for	 the	European	Union	and	published	 in	 the	 report	
International	tourism	trends	in	EU-28	member	states:	Current	situation	and	forecasts	for	2020-2025-2030,	
that	provides	other	interesting	insights.	First,	in	terms	of	mode	of	transport,	airlines	will	exhibit	the	greatest	
market	 share	 increase	 in	 terms	 of	 mode	 of	 transport	 for	 tourist	 arrivals	 in	 Europe	 and	 in	 the	
Mediterranean,	with	a	key	role	played	by	 low-cost	airlines.	Specifically,	 low-cost	airlines	are	changing	the	

																																																													
5	3rd	edition	of	the	Mediterranean	Resort	&	Hotel	Real	Estate	Forum	(MR&H).	
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tourist	 pattern	 in	 the	 Mediterranean,	 opening	 opportunities	 and	 tourist	 markets	 also	 for	 formerly	
considered	“secondary”	destinations.	This	is	particularly	relevant	both	in	the	Adriatic	and	in	Greece.	

Finally,	another	forecast	worth	presenting	has	been	provided	by	MEDTRENDS,	in	terms	of	tourist	arrivals	by	
Mediterranean	country	in	2025,	reported	in	the	following	Figure	14.	

	

Figure	14	–	Forecast	of	international	arrival	by	country	in	the	Mediterranean	in	2025	(source:	MEDTRENDS,	WTO)	

With	 reference	 to	 cruise-related	 tourism,	 according	 to	 the	Cruise	 International	Association	 (CLIA),	 recent	
trends	in	the	world	cruise	market	show	that	cruise	passengers	in	2018	will	reach	a	record	of	27.2	million,	
with	a	 stable	growth	compared	 to	25.8	and	24.7	million	 in	 in	2017	and	2014,	 respectively.	The	CLIA	also	
recognises	 the	 Mediterranean	 as	 the	 second	 most	 popular	 cruise	 destination	 in	 the	 world,	 behind	 the	
Caribbean.	In	fact,	the	number	of	passengers	travelling	in	the	Mediterranean	area	has	risen	to	10.1	million	
in	 less	 than	10	years,	 going	 from	24.2	 to	34.3	million	 from	2007	 to	2016,	with	a	41.7%	growth,	which	 is	
expected	to	continue	in	the	future.	
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Figure	15	–	Cruise	passengers’	flows	in	the	Mediterranean	area	(source:	own	elaboration	from	CLIA	data)		

3.5 Alternative	fuels	

The	analysis	of	the	market	outlook	for	the	alternative	fuels	should	be	presented	with	a	twofold	perspective	
for	the	SUPREME	project:	the	former	is	the	maritime-related	market	development,	the	latter	refers	to	the	
future	patterns	for	the	oil,	gas	and	alternative	fuel	extraction	in	the	Mediterranean.	

In	 terms	of	maritime-related	market	development	 for	alternative	 fuels,	 a	2015	 joint	 study	by	 the	 Lloyd’s	
Register	 and	 the	 University	 College	 London,	 named	 Global	 Marine	 Fuel	 Trends	 2030,	 explored	 the	 key	
market	drivers	for	the	future	energy	mix	in	shipping	in	2030.	The	starting	point	is	that	the	fuel	demand	by	
just	containership,	general	cargo/bulk	vessels	and	tankers	accounted	for	some	70%	of	the	total	demand	of	
fuel	by	the	shipping	industry	in	2007.	Interestingly,	three	different	scenarios	were	tested	for	2030	(named	
respectively	Status	Quo,	Global	Common	and	Competing	Nations),	always	yielding	substantially	 the	same	
result:	heavy	fuel	oil	will	remain	the	main	fuel	for	deep	sea	shipping,	with	a	market	share	ranging	between	
47%	and	66%	across	scenarios,	whilst	LNG	is	expected	to	reach	a	market	share	in	deep	sea	bunker	of	about	
11%	in	2030	(which	 is	however	expected	to	be	about	20%	of	the	current	market),	and	 low	sulphur	heavy	
fuel	oil	and	hydrogen	suitable	only	in	specific	contexts.	Ship	retrofitting	is	also	seen	not	so	relevant	in	the	
long-term,	with	the	market	penetration	of	LNG	mainly	driven	by	new	ships.	

The	already	mentioned	Global	Marine	Trends	2030	report	also	gives	 insights	on	the	expected	patterns	of	
worldwide	 seaborne	 trade,	 reported	 in	 Figure	 16.	 Interestingly,	 Japan	 and	 Europe	 will	 be	 the	 main	
worldwide	importers	of	LNG,	however	for	the	purposes	of	the	SUPREME	project	it	should	be	noted	that	UK	
will	be	leading	this	trend,	with	imports	mainly	from	China,	Qatar,	Nigeria	and	Egypt.	
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Figure	16	–	Expected	main	LNG	trade	routes	in	2030	(source:	Global	Marine	Trends	2030	report)	

A	 different	 story	 holds	 for	 the	 extraction	 of	 oil	 and	 energy-related	 products.	 Researchers	 agree	
substantially	 in	predicting	an	 increase	of	deep-sea	oil	extraction	against	 traditional	offshore	 fields,	with	a	
market	share	of	about	48%	in	2030,	accordingly	with	a	study	from	the	University	of	Strathclyde.	Overall,	the	
total	 number	 of	 floating	 platforms	will	 rise	worldwide	 from	 270	 in	 2010	 to	 618	 in	 2030	 (Global	Marine	
Trends	2030	report):	 interestingly,	the	number	of	platforms	in	the	Mediterranean	is	predicted	in	between	
45	and	55,	with	a	substantial	increase.	In	this	respect,	according	with	the	MEDITRENDS	project,	the	market	
share	 of	 the	Mediterranean	 region	 in	 the	world	 oil	 production	 is	 small,	 with	 87	million	 of	 tonnes	 of	 oil	
equivalent	 (TOE)	extracted	 in	2011;	 the	 total	 reserves	 in	 the	Mediterranean	are	estimated	 in	9.400	TOE,	
corresponding	to	4.6%	of	total	world	oil	reserves.	

In	general,	many	 factors	and	contrasting	 forces	 should	be	considered	 in	 formulating	a	prediction	 for	 this	
field,	 including	 the	dynamics	worldwide	of	energy	demand	and	price,	 the	 success	 rate	of	ongoing/future	
offshore	explorations,	and	concerned	regulations.	 In	this	respect,	the	MEDTRENDS	project,	based	on	data	
by	Clarkson	Research	Services,	analysed	the	trends	for	offshore	oil	and	gas	extraction	in	the	Mediterranean,	
suggesting	 that:	 (a)	 for	 the	 oil,	 the	 stagnation	 in	 the	 1998-2010	 period	 and	 the	 slow	 recovery	 observed	
afterward	worldwide,	affected	only	partially	the	Mediterranean,	whose	production	in	2020	will	more	than	
double	the	2005	figure;	(b)	for	the	offshore	gas	production,	a	5	times	increase	in	2030	with	respect	to	2010	
is	envisaged,	with	a	more	than	linear	growth	after	2020.	

An	important	aspect	to	consider	for	the	planning	of	the	maritime	space	refers	to	the	increasing	importance	
of	innovative	energy	sources,	primarily	the	offshore	wind	turbines	and	the	tidal	and	ocean	current	energy	
sources.	The	technology	is	rather	mature	in	the	former	case,	slightly	under	improvement	in	the	second,	and	
a	 robust	 forecast	 for	 the	 2030	market	 share	 of	 such	 renewable	 energy	 sources	 strongly	 depends	 upon	
policy	factors,	that	is	to	the	extension	and	magnitude	of	incentives	towards	renewable	energy	sources.	An	
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interesting	point	is	that,	to	reach	a	critical	mass	and	make	them	effectively	suitable	in	terms	of	contribution	
to	the	energy	needs	worldwide,	the	number	of	offshore	wind	turbine	sites	should	grow	of	a	factor	by	100,	
thus	 impacting	notably	on	 the	use	of	 the	maritime	space:	a	 recent	study	by	 the	EWEA	 indicates	 that	 the	
within-Mediterranean	production	of	offshore	wind	energy	will	 overcome	10	 gigawatts	 in	 2030.	 Similarly,	
the	number	of	wave	energy	production	sites	is	expected	to	grow	to	more	than	20.000	in	2030,	whilst	the	
tidal	 energy	 devices	will	 be	 still	 at	 an	 exploratory	 level.	 To	 give	 an	 idea	 of	 the	 potential	 impact	 for	 the	
SUPREME	 project	 area,	 it	 is	 again	worth	 looking	 at	 a	MEDTRENDS	 project	map	 (Figure	 17),	 showing	 the	
potential	 sites	 for	 installation	 of	 such	 offshore	 production	 assets:	 it	 is	 clear	 the	 major	 role	 that	 the	
SUPREME	area	plays	in	this	field.	

	

Figure	17	–	Potential	locations	for	offshore	wind	farms	(source:	MEDTRENDS	project)	

	

3.6 Fisheries	and	aquaculture	

In	recent	decades,	capture	fisheries	and	aquaculture	production	has	increased	at	the	global	level.	Based	on	
the	currently	observed	trends,	the	World	Bank	(2013)	proposed	a	model	to	estimate	future	trends	of	global	
fish	 supply	 and	 demand,	 under	 different	 hypothesis	 about	 the	 drivers	 of	 the	 global	 fish	 markets	 (i.e.	
income,	population	growth,	etc.)	and	considering	also	the	dynamics	over	the	2000-2008	period.	The	main	
results	of	this	model	application	show	that	the	total	fish	supply	will	increase	from	154	million	tons	in	2011	
to	 186.3	 million	 tons	 in	 2030	 (see	 Figure	 18).	While	 global	 fish	 supply	 should	 be	 equally	 split	 between	
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capture	and	aquaculture,	the	model	predicts	that	aquaculture	will	produce	over	60	percent	of	fish	destined	
for	human	consumption	by	2030.		

This	 is	 particularly	 relevant	 for	 the	 Mediterranean,	 wherein	 the	 phenomenon	 of	 increasing	 fishing	
pressures	 since	 the	 1990s	 is	 very	 well-known,	 leading	 to	 a	 decoupling	 between	 the	 trend	 in	 seafood	
demand	 (constantly	 increasing)	 and	 fishing	 activity	 (in	 constant	 decrease).	 As	 a	matter	 of	 fact,	 based	on	
MEDITRENDS	data,	the	Mediterranean	landing	moved	from	0.6	million	tons	in	1970	to	a	maximum	peak	of	
1.1	million	 tons	 in	 1990	 and	 then	decreased	 to	 0.85	million	 tons	 in	 2011.	 For	 the	 SUPREME	project	 it	 is	
worth	recalling	also	that	 Italy	and	Greece	experienced	the	 largest	decrease,	whilst	Croatia	 is	 interestingly	
increasing	its	market	share	(Figure	19).	

	

Figure	18	–	Global	Volume	and	Share	of	Capture	and	Aquaculture	Production	(Source:	World	Bank,	2013)	

	

	

Figure	19	–	Evolution	of	professional	fishery	in	Mediterranean	countries	(source:	MEDTRENDS,	2015)	
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In	 terms	of	projections,	with	 specific	 reference	 to	 the	European	Mediterranean	 countries,	 another	 study	
conducted	by	European	MSP	Platform	on	 fish	sector,	aquaculture	production	 is	expected	 to	 reach	nearly	
600,00	 tons	 in	 2030,	 with	 a	 112%	 increase,	 compared	 to	 2010	 (www.msp-platform.eu).	 	 However,	
researchers	 mostly	 agree	 in	 regarding	 this	 growth	 to	 be	 driven	 primarily	 by	 Southern	 Mediterranean	
countries,	rather	than	by	EU	Mediterranean	countries.	

Clearly,	 a	 completely	 different	 trend	 can	 be	 observed	 for	 the	 aquaculture	 that	 nowadays	 account	 for	
roughly	half	of	the	total	fish	market	demand	and	has	increased	from	less	than	0.2	million	tons	in	1990	to	
some	1.2	million	tons	in	2010.	Most	of	within-Mediterranean	aquaculture	is	concentrated	in	six	countries	
(Egypt,	 Greece,	 Italy,	 Spain,	 France	 and	 Turkey),	 and	 interesting	 specializations	 by	 type	 of	 fish	 and	
aquaculture	 can	 be	 observed.	 Importantly,	 the	 greatest	 part	 of	 this	 growth	 is	 due	 to	 the	 Aegean	
Sea/Eastern	Mediterranean,	which	moved	from	near-zero	to	about	1	million	tons.	

In	terms	of	future	trends,	the	market	is	expected	to	keep	increase,	with	a	foreseen	average	growth	in	the	
range	of	4%	per	year,	leading	to	more	than	doubling	the	market	between	2010	and	2030,	meaning	that	the	
target	of	2	million	tons/year	will	be	reached	and	overcome.	
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4 Spatial demand 

4.1 Methodology	

This	 section	 particularizes	 the	 illustration	 of	 the	 future	 trends	 presented	 in	 Section	 3,	 focussing	 on	 their	
impacts	at	the	SUPREME	project	study	area	level.	As	for	Section	3,	this	task	has	been	carried	out	referring	
primarily	 to	 the	 existing	 scientific	 literature,	 to	 past	 relevant	 projects	 on	 the	 same	 topic	 and	 to	 the	
SUPREME	material	provided	by	project	partners	(e.g.	questionnaires,	national	country	fiches).	

The	structure	of	the	section	reflects	that	of	Section	3,	with	a	subsection	for	each	relevant	maritime	sector.		

4.2 Maritime	transport	

4.2.1 Italy	
Compared	 to	 the	 situation	 illustrated	 in	 the	National	 Strategic	 Plan	 for	 Ports	 and	 Logistics	 (PSNPL	 in	 the	
following)	 2015,	 Italy	 in	 2016	 is	 ranked	 21st,	 with	 a	 value	 of	 3.79	 for	 infrastructure	 and	 a	 substantial	
improvement	of	performances	 in	terms	of	export/import	custom	procedures,	thanks	also	to	the	effective	
synergy	with	 Customs	 and	 the	 first	 tangible	 effects	 of	 PSNPL	 implementation.	 In	 this	 respect,	 the	doing	
business	 ranking	 by	 the	World	 bank	 puts	 Italy	 at	 1st	 place	 worldwide	 in	 2017	 and	 2018	 for	 customs	
procedure,	against	the	54th	rank	in	2015.	

The	 Italian	 port	 system,	 as	 already	 highlighted	 in	 both	 PSNPL	 and	 the	 national	 strategic	 document	
“Connettere	l'Italia	–	Strategie	per	le	infrastrutture	di	trasporto	e	logistica”,	annexed	to	the	2016	and	2017	
Economic	and	Financial	Documents,	suffers	from	structural	problems	related	to	its	territorial	morphology.	
This	 is,	 in	 fact,	 characterized	by	about	7,500	km	of	 coastline	 length	and	57	ports	of	national	 importance	
mainly	 hosting	multipurpose	 traffics	 with	 low	 level	 of	 specialization	 and	 limited	 availability	 of	 space	 for	
cargo	handling	and	storage.	This	means	 that	 the	benefits	of	economies	of	 scale	cannot	be	exploited	and	
that	there	is	a	little	integration	with	the	logistics	and	intermodal	chain,	leading	to	the	main	causes	of	lack	of	
competitiveness	in	terms	of	time	and	costs.	

In	general,	the	PSNPL	and	the	subsequent	implementing	measures	have	started	a	process	for	relaunching	
the	Italian	port	system	through	some	actions:	simplification	and	speeding	up	of	administrative/bureaucratic	
procedures;	improvement	of	maritime	and	land	accessibility,	by	intervening	on	inefficient	port	connections	
with	 inland	 infrastructures,	 especially	 rail	 freight;	 functional	 and	management	 integration	with	 dryports,	
freight	 villages	 and	 logistic	 platforms;	 efficiency	 and	 reliability	 of	 port	 services;	 diffusion	 of	 ITS	 for	 the	
management	of	port	operations;	promotion	of	technologies	aimed	at	energy	efficiency	and	environmental	
sustainability;	incentivization	of	transport	by	rail	and	sea;	centralized	and	multiannual	planning	of	financial	
resources	to	be	allocated	to	infrastructure,	giving	priority	to	maintenance	and	enhancement	of	the	existing	
assets	and	avoiding	overcapacity	(already	existing	in	many	port	areas,	especially	in	container	terminals).	

The	national	policy	in	the	sector	is	based	on	the	concept	that	a	serious	recovery	of	the	Italian	port	system	
must	be	based	on	an	honest	and	 in-depth	reconsideration	of	the	bulk	and	Ro-Ro	sectors,	which	together	
contribute	to	more	than	70%	of	the	total	traffic	in	tons	and,	for	Ro-Ro	traffic,	show	signs	of	growth	that	are	
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superior	 to	 the	other	demand	segments.	Despite	 that,	 it	 should	be	noted	 that	a	 substantial	 share	of	 the	
Italian	 port	 projects	 has	 focused	 on	 maritime	 accessibility	 and	 on	 the	 capacity	 of	 the	 container	 traffic	
terminals.	 In	 perspective,	 looking	 at	 interventions	 funded	 by	 public	 resources,	 the	 issue	 becomes	 even	
more	 pressing.	 The	 EU	 Court	 of	 Auditors	 has	 recently	 warned	 Member	 States	 against	 the	 need	 for	
additional	 sea-side	 investment	 to	 increase	port	 capacity	and	 the	new	EU	Regulation	on	State	Aid	 (GBER)	
expressly	 prohibits	 Member	 States	 from	 financing	 business-oriented	 constructions,	 starting	 from	 port	
terminals.		

It	 will	 be	 therefore	 necessary,	 especially	 in	 sectors	 and	 areas	 at	 greatest	 risk	 of	 overcapacity,	 that	 new	
projects	are	accompanied	by	clear	commitments	from	private	operators,	preferably	also	for	financing	non-
revenue	construction	works	as	well	as	for	traffic	management	and	development.	This	would	likely	prevent	
that	the	main	goal	of	a	new	work	is	 just	 its	realization	and	to	make	appropriate	use	of	the	market	access	
opportunity	provided	by	the	port,	while	also	ensuring	that	the	main	goal	of	the	 involved	operators	 is	not	
merely	to	occupy	space	that	would	otherwise	be	available	to	competition.	Currently,	there	are	relevant	in	
progress	 projects	 proposed	 by	 private	 firms,	 including	 the	 expansion	 of	 seaside	 infrastructure,	 which,	
although	with	different	intensities,	meet	these	criteria	and	therefore	should	be	supported	and	encouraged	
(Contship	at	La	Spezia	on	Molo	Fornelli/Molo	Garibaldi,	PLT	and	MSC	at	Trieste	on	Molo	VIII	and	Molo	VII	
Logistics	 Platform	 respectively,	MSC	 at	 Genoa	 on	 Calata	 Bettollo,	MAERSK	 and	 COSCO	 on	 Vado	 Ligure).	
Further	details	can	be	found	in	the	national	strategic	plans	for	ports	available	at	www.mit.gov.it.		

Considering	 the	 GDP	 projections	 reported	 in	 the	 PSNPL	 and	 considering	 that	 some	 Italian	 ports	 could	
benefit	 from	the	growing	economies	of	the	Euro-Mediterranean	area,	 it	 is	reasonable	to	forecast	a	trend	
scenario	 of	 annual	 growth	 for	 container	 traffic	 between	 2%	 and	 3.5%,	 namely	 7.2	 and	 8	 million	 TEU.	
Therefore,	until	2020,	gateway	traffic	flows	in	Italian	ports	are	expected	to	grow	on	average	between	+0.8	
and	 +1.6	million	 TEU,	 compared	 to	 2014.	 About	 Ro-Ro	 traffic,	 considering	 the	 constant	 growth	 of	 trade	
between	Italy	and	the	MED	area	and	the	expected	growth	rates	of	Eastern	Europe	and	Turkey,	demand	is	
expected	 to	grow	by	2020.	According	 to	MDS	Transmodal,	 it	 is	 reasonable	 to	assume	an	average	annual	
growth	rate	of	around	2%	and	3%.	The	PSNPL	states	that	Ro-Ro	traffic	should	reach	a	value	between	85.7	
and	90.8	million	tons	in	2020	and	provides	a	target	value	of	about	110	million	tons	by	2030	(see	Figure	20).		
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Figure	20	–	Ro-Ro	traffic	prediction	for	Italian	ports	(source:	own	elaboration	from	PSNPL	data)	

However,	 it	 should	be	 said	 that	 the	Ro-Ro	 traffic	has	been	experiencing	a	 substantial	growth,	more	 than	
that	predicted	by	the	PSNPL,	with	100	million	tons	traded	reached	in	2017	along	the	routes	depicted	in	the	
following	Figure	21.	

	

Figure	21	–	weekly	capacity	(thickness	of	lines)	of	Ro-Ro	and	Ro-Pax	routes	to/from	Italian	ports	in	2017	(source:	own	elaboration)	
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Figure	22	-	Ro-Ro	services	to/from	Italian	ports	in	2017	(source:	own	elaboration)	

	
Figure	23	-	Ro-Pax	services	to/from	Italian	ports	in	2017	(source:	own	elaboration)	

To	 estimate	 the	 Ro-Ro	 traffic	 of	 the	 Italian	 ports	 belonging	 to	 the	 Italian	 area	 involved	 in	 the	 SUPREME	
project,	3	potential	development	scenarios	(high,	medium,	low)	have	been	elaborated.	All	these	scenarios	
are	 based	 on	 a	 correlation	 between	 the	 national	 GDP	 future	 prediction	 growth,	 provided	 by	 OECD	
(Organisation	 for	 Economic	 Co-operation	 and	 Development),	 and	 the	 corresponding	 changes	 in	 Ro-Ro	
traffic.		

In	particular,	the	high	scenario	assumes	that	the	annual	percentage	change	in	Ro-Ro	traffic	is:	

• twice	the	annual	percentage	change	in	GDP6,	for	the	period	2018-2020;	
																																																													
6	This	assumption	is	consistent	with	the	already	observed	decoupling	between	traffic	growth	and	GDP	growth,	the	former	growing	
in	2017-2018	at	more	than	twice	speed	than	GDP.	
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• equivalent	to	1.5	of	the	annual	percentage	changes	in	GDP,	for	the	period	2021-2025;	
• growing	in	line	with	the	annual	percentage	change	in	GDP,	up	to	2030.	

The	medium	scenario,	on	the	other	hand,	considers	an	annual	percentage	change	in	Ro-Ro	traffic	equal	to	
the	national	GDP,	throughout	the	2018-2030	period.	

Finally,	the	low	scenario	supposes	that	the	annual	percentage	change	in	Ro-Ro	traffic	is	equal	to:	

• 0.75	of	the	annual	percentage	changes	in	GDP,	for	the	period	2018-2020;	
• 0.50	of	the	annual	percentage	changes	in	GDP,	over	the	period	2021-2025;	
• 0.25	of	the	annual	percentage	changes	in	GDP,	up	to	2030.	

In	the	light	of	the	above,	the	growth	prediction	of	the	Ro-Ro	traffic	in	millions	of	tons	for	the	North	Adriatic	
and	Central-Southern	Adriatic	macro-areas	are	shown	in	Figure	24	and	Figure	25,	respectively.		

	

Figure	24	–	Ro-Ro	traffic	predictions	for	the	North	Adriatic	port	area	(source:	own	elaboration)		



	 	 	

	 35	

	

Figure	25	–	Ro-Ro	traffic	predictions	for	the	Central-Southern	Adriatic	port	area	(source:	own	elaboration)	

Ro-Ro	traffic	predictions	in	the	Northern	Adriatic	port	area	show	values	substantially	higher	than	those	of	
the	Central-Southern	Adriatic	macro-area.	 The	Northern	Adriatic	 plays,	 in	 fact,	 an	 increasingly	 important	
role	 for	 the	 national	maritime	 traffic	 and	 in	 particular	 for	 the	 Ro-Ro	 traffic.	 Evidently,	 this	 is	 due	 to	 the	
higher	volume	recorded	by	the	port	of	Trieste	(see	Figure	26).	Today,	Trieste	represents	a	very	important	
reality	for	Ro-Ro	traffic	and	is	the	first	Italian	port	in	terms	of	tonnage	(followed	by	Genoa)	with	59.2	million	
tons	of	goods	handled	in	2016	(+3.7%	compared	to	2015).		

2017 2020 2030 2017 2020 2030 2017 2020 2030
Trieste 8,82 9,83 12,76 8,82 9,32 11,49 8,82 9,19 9,95
Ravenna 1,83 2,04 2,65 1,83 1,93 2,39 1,83 1,91 2,06
Venezia 1,49 1,66 2,16 1,49 1,57 1,94 1,49 1,55 1,68
Monfalcone 0,28 0,31 0,40 0,28 0,29 0,36 0,28 0,29 0,31
Bari	 3,10 3,46 4,49 3,10 3,28 4,04 3,10 3,23 3,50
Brindisi 2,95 3,29 4,27 2,95 3,12 3,84 2,95 3,07 3,33
Ancona 2,05 2,28 2,97 2,05 2,17 2,67 2,05 2,14 2,31

high	scenario middle	scenario low	scenario
Ro-Ro	traffic	[Mln	t]

	

Figure	26	-	Ro-Ro	traffic	predictions	for	the	Adriatic	ports	(source:	own	elaboration)		
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Figure	27	-	Ro-Ro	traffic	predictions	for	the	port	of	Trieste	(source:	own	elaboration)	

	

Figure	28	-	Ro-Ro	traffic	predictions	for	the	port	of	Ravenna	(source:	own	elaboration)	
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Figure	29	-	Ro-Ro	traffic	predictions	for	the	port	of	Venezia	(source:	own	elaboration)	

	

Figure	30	-	Ro-Ro	traffic	predictions	for	the	port	of	Monfalcone	(source:	own	elaboration)	
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Figure	31-	Ro-Ro	traffic	predictions	for	the	port	of	Bari	(source:	own	elaboration)	

	

Figure	32	-	Ro-Ro	traffic	predictions	for	the	port	of	Brindisi	(source:	own	elaboration)	
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Figure	33	-	Ro-Ro	traffic	predictions	for	the	port	of	Ancona	(source:	own	elaboration)	

The	 hypothesis	 of	 a	 correlation	 between	 the	 national	 GDP	 and	 port	 traffic	 has	 been	 already	 taken	 into	
consideration	 in	 other	 studies.	 For	 example,	 Antonellini	 et	 al.	 (2016)	 forecasts	 the	 Italian	 port	 traffic	 in	
2030,	by	considering	a	correlation	with	the	national	GDP,	which	is	assumed	to	grow	by	1%	per	year	in	the	
period	2015-2020	and	by	1.5%	per	year	 in	the	period	2021-2030.	For	the	 Italian	maritime	traffic,	starting	
from	389	million	tons	in	2013,	they	estimate	for	the	year	2030	a	value	of	580	million	tons,	not	including	the	
container	traffic	in	transshipment	ports	(i.e.	Gioia	Tauro,	Cagliari	and	Taranto)	and	the	liquid	bulk	of	Trieste.					

Furthermore,	a	gateway	traffic	prediction	(see	Table	2)	for	all	North	Adriatic	ports	(i.e.	including	Koper	and	
Rijeka)	 in	2020	 (3.19	M	TEU/year)	 is	 reported	 in	 the	PSNPL,	while	 a	 value	 for	2030	 (5.90	M	TEU/year)	 is	
reported	in	a	MDS	Transmodal	study,	carried	out	in	2013	for	the	North	Adriatic	Port	Association	(NAPA)	and	
updated	in	2015.	This	study	assumes	a	very	ambitious	objective	scenario,	which	provides	for	an	expansion	
at	 international	 level	 of	 the	 catchment	 area	 of	 the	 Northern	 adriatic	 port	 clusters,	 based	 on	 high	
accessibility	by	sea	and	especially	on	efficient	and	high	performance	rail	links.	

Table	2	-	Gateway	traffic	predictions	for	the	Italian	North	Adriatic	cluster	(source:	own	elaboration	from	PSNL	and	MDS	Transmodal	
data)	

	 2016	 2020	 2025	 2030	
Gateway	traffic	[M	TEU/year]	 1.90	 3.19	 4.55	 5.90	

Due	to	the	relevance	of	this	projection	also	for	other	SUPREME	project	partners,	it	is	worth	providing	a	few	
more	details.	 Specifically,	 a	 study	by	 the	University	of	Naples	 Federico	 II	 (Italy)	has	 identified	a	potential	
catchment	area	for	the	container	Northern	Adriatic	port	cluster	based	on	maximal	optimization	of	rail/road	
inland	connections,	yielding	the	map	reported	in	the	following	Figure	34.	
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Figure	34	–	Potential	catchment	area	of	the	Northern	Adriatic	port	cluster	in	2030	–	hypothesis	of	maximal	road/rail	inland	
connections	(source:	University	of	Naples	Federico	II)	

This	 is	perfectly	consistent	with	 the	already	mentioned	MDS	Transmodal	 study	 for	 the	NAPA	association,	
which	 identified	 the	2012	catchment	area	 reported	 in	Figure	35	and	 the	potential	 catchment	area	 in	 the	
2030	scenario	reported	in	Figure	36.	Interestingly,	both	studies	highlight	a	substantial	enlargement	of	the	
catchment	area	and	an	increase	in	traffic	that	will	increase	the	pressure	on	the	SUPREME	project	area.	
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Figure	35	–	Catchment	area	of	NAPA	container	terminals	in	2012	(source:	MDS	Transmodal)	

	

Figure	36	–	Potential	catchment	area	of	NAPA	container	terminals	in	2030	under	the	full	development	scenario	(source:	MDS	
Transmodal)	

For	 the	 sake	 of	 completeness,	 a	 more	 detailed	 analysis	 of	 the	 potential	 development	 of	 the	 Northern	
Adriatic	port	cluster	by	port	is	reported	in	the	following	Table	3.	

Table	3	–	Detailed	assessment	of	2030	forecasts	for	the	NAPA	cluster	by	port	(source:	MDS	Transmodal,	University	of	Naples	
Federico	II,	RAM)	

anno VENEZIA RAVENNA Western	Adriatic TRIESTE KOPER	+	RIJEKA Eastern	Adriatic Northern	Adriatic
2012	osservati 430 208 638 408 743 1151 1789

2012	MDS	Transmodal 440 190 630 280 740 1020 1650
2030	MDS	Transmodal 900 720 1620 1780 2500 4280 5900
variazione	2030-2012 105% 279% 154% 536% 110% 272% 230% 	
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These	demand	values	should	be	assessed	in	relation	to	the	current	and	prospective	capacity	of	the	Italian	
port	macro-areas.	To	this	end,	an	ideal	capacity	of	a	standard	gateway	terminal	is	considered.	Moreover,	in	
future	 scenarios,	 infrastructure	 projects	 in	 progress	 and/or	 in	 an	 advanced	 procedural	 stage	 and/or	
declared	 as	 strategic	 by	 some	Port	 Authorities	 have	 been	 taken	 into	 consideration.	 Two	offer	 scenarios,	
called	 "high"	 and	 "low",	 are	 identified,	 respectively	 characterized	 by	 a	 hypothesis	 of	 rapid	 or	 slow	 and	
partial	completion	of	the	considered	infrastructure	projects.	

Therefore,	 starting	 from	 the	 current	 size	 of	 the	 container	 terminals	 in	 Italian	 ports,	 and	 considering	 the	
assumed	 development	 trajectories,	 the	 above	 methodology	 is	 used	 to	 estimate	 the	 current	 and	 future	
capacity	of	Italian	ports	for	container	traffic.		

Finally,	by	cross-referencing	these	capacity	values	with	the	demand	data,	the	saturation	degree	assessment	
shown	in	Table	4	is	reached.	In	general,	in	the	current	scenario,	there	is	no	overall	shortage	of	capacity	and,	
even	 if	 with	 different	 saturation	 levels	 in	 the	 different	 macro-areas,	 the	 current	 capacity	 should	 be	
sufficient	at	least	until	2020.	

	
Table	4	-	Saturation	degree	predictions	for	the	Italian	North	Adriatic	cluster	(source:	own	elaboration	from	PSNL	and	MDS	

Transmodal	data)	

	 2016	 2020	 2025	 2030	
Saturation	degree	–	“high”	scenario	 0.59	 0.72	 0.85	 0.71	
Saturation	degree	–	“low”	scenario	 0.59	 0.84	 1.00	 1.06	

Italian	north	Adriatic	Ports	have	a	great	growth	potential,	mainly	linked	to	the	international	enlargement	of	
the	catchment	area	(from	Bavaria	to	Austria,	Slovakia	and	Hungary).	Considering	also	the	catchment	areas	
of	the	neighboring	Slovenian	and	Croatian	ports,	this	 is	a	current	market	of	about	2	million	TEUs,	namely	
about	 5%	 of	 the	 European	 gateway	 market,	 with	 a	 potential	 of	 almost	 6	 million	 TEUs	 in	 2030,	 i.e.	
potentially	 able	 to	 compete	 for	what	will	 then	 represent	 about	11%	of	 the	market.	 In	 this	 case,	 there	 is	
both	 competition	 with	 distant	 clusters,	 such	 as	 the	 Northern	 Range	 ports,	 and	 competition	 with	
neighboring	ports,	particularly	the	Slovenian	port	of	Koper.		

Also	in	this	case,	however,	the	greatest	attention	is	to	be	paid	to	land	connections	and,	in	particular,	to	the	
intermodal	 ones	 because	 the	 port	 of	 Trieste,	which	 is	 the	most	 exposed	 to	 international	 competition,	 is	
already	 equipped	 with	 high	 seabed	 and	 seaside	 infrastructure	 features	 suitable	 for	 hosting	 the	 largest	
container	ships	in	circulation.			

The	ports	on	the	western	side	(Ravenna	and	Venice)	are	currently	targeting	a	rich	but	predominantly	local	
market,	 which	 is	 fairly	 protected	 from	 foreign	 competition:	 for	 Venice	 the	 issue	 of	 adapting	 the	
infrastructure	to	accommodate	mega	ships	is	functional	to	the	hypothesis	of	expanding	the	catchment	area	
internationally.	If	we	do	not	intervene	on	the	maritime	accessibility	of	Ravenna	and,	above	all,	Venice,	we	
would	 see	 the	 ability	 to	 compete	 for	 the	 conquest	 of	 foreign	markets	 beyond	 Brenner	 partially	 limited.	
According	to	the	market	study	of	the	area	carried	out	by	MDS	Transmodal	on	behalf	of	NAPA,	even	in	the	
hypothesis	of	 full	development	and	vertiginous	growth	of	the	Northern	Adriatic	area	(including	Slovenian	
and	Croatian	ports),	 in	2030	the	demand	estimates	attribute	a	potential	of	about	1.6	million	TEU/year	to	
the	western	side	of	the	cluster,	compared	with	4.3	million	in	the	eastern	part.	
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4.2.2 Croatia	
According	to	the	Maritime	Domain	and	Seaports	Act	(OG	158/03,	100/04,	141/06,	38/09,	123/11,	56/16),	
seaports	in	the	Republic	of	Croatia	are	classified	in	accordance	with	their	purpose	and	significance	as:	

• seaports	open	to	public	transport	
o ports	of	(special)	international	economic	significance	for	the	state	
o ports	of	county	significance	

• special	purpose	ports	
o special	purpose	ports	of	state	significance	
o special	purpose	ports	of	county	significance	

According	 to	 the	Ministry	of	 the	 sea,	 transport	 and	 infrastructure,	 in	 the	Republic	of	Croatia	 there	are	6	
ports	of	state	significance,	65	ports	of	county	significance	and	369	ports	of	local	significance7.	Seaports	of	
international	economic	significance	are	Rijeka,	Šibenik,	Zadar,	Split,	Ploče	and	Dubrovnik8,	of	which	ports	of	
Rijeka	and	Ploče	are	the	most	important	for	freight	transport	(shipping).	

	

																																																													
7	Ministry	of	the	sea,	transport	and	infrastructure,	2018	
8	Spatial	Development	Strategy	of	the	Republic	of	Croatia,	OG	106/17	
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Figure	37	-		Seaports	and	maritime	transport	routes	-	Source:	Spatial	Plan	of	Istria	County,	2016;	Spatial	Plan	of	Primorje-Gorski	
kotar	County,	2017;	Spatial	Plan	of	Lika-Senj	County,	2017;	Spatial	Plan	of	Zadar	County,	2015;	Spatial	Plan	of	Šibenik-Knin	County,	
2017;	Spatial	Plan	of	Split-Dalmatia,	2013;	Spatial	Plan	of	Dubrovnik-Neretva	County,	2016.	

Maritime	 transport	 and	 shipping	 are	 the	most	 important	maritime	 sectors	 in	 the	 Republic	 of	 Croatia.	 In	
2016,	a	 total	of	332,047	ships	arrived	 in	Croatian	seaports,	which	 is	an	 increase	of	40,79	%	compared	 to	
2010	(Table	5.).	Freight	traffic	recorded	18,5	million	tons	in	2016,	which	is	a	reduction	for	almost	a	quarter	
compared	 to	 2010.	 It	 should	 be	 noted	 that	 the	 traffic	 of	 dangerous	 goods	 in	 seaports	 is	 gradually	
increasing.	On	the	other	hand,	 the	 total	passenger	 traffic	had	greatly	 increased	 in	 recent	years.	By	2016,	
there	were	 30.9	million	 passengers	 (arrived	 and	 departed),	which	 is	 an	 increase	 of	 12.4	%	 compared	 to	
2010.	 It	 should	 be	 noted	 that	 domestic	 (internal)	 passenger	 traffic	 makes	 a	majority	 in	 total	 passenger	
traffic	and	has	a	positive	growth	trend.	On	the	other	hand,	international	passenger	traffic	(excluding	cruise	
traffic)	has	almost	halved	compared	to	2010.		
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General	 trends,	 therefore,	 point	 to	 diverging	 trends	 in	 maritime	 traffic.	 On	 one	 side	 there	 is	 an	
exceptionally	 positive	 trend	 in	 domestic	 passenger	 traffic,	 while	 on	 the	 other	 side	 freight	 traffic	 and	
international	passenger	traffic	are	declining.	It	is	worth	noting	that	there	are	certain	differences	in	intensity	
of	 specific	maritime	 traffic	 types.	 Freight	 traffic	 is	 generally	 equal	 throughout	 the	 year,	while	 passenger	
traffic	 is	 greatly	 intensified	 during	 the	 summer	months	 (from	 June	 to	 September)	 due	 to	 the	 impact	 of	
tourism.	

Table	5.	Trends	in	the	seaports	of	the	Republic	of	Croatia	for	the	period	2010-2016	

Category	 2010	 2011	 2012	 2013	 2014	 2015	 2016	

Arrival	of	ships	 235,841	 250,918	 247,571	 246,939	 258,670	 314,145	 332,047	

Freight	traffic	(in	‘000	ton)	 24,329	 21,862	 18,972	 19,366	 18,603	 18,930	 18,551	

Traffic	 of	 dangerous	 goods	
(000	ton)	 8,696	 7,321	 7,066	 7,062	 6,180	 7,611	 9,984	

Total	 traffic	 of	 passengers	 (in	
‘000)	 27,565	 28,292	 28,095	 28,791	 24,711	 28,513	 30,983	

					-	domestic	traffic	(in	‘000)	 24,494	 26,283	 26,157	 26,939	 22,981	 26,838	 29,236	

					-	 international	 traffic	 (in	
‘000)	 3,071	 2,009	 1,938	 1,852	 1,730	 1,675	 1,747	

Source:	Transport	and	communications	–	Traffic	in	seaports,	Croatian	Bureau	of	Statistics,	2018	

	

Importance	of	passenger	maritime	traffic	 in	Croatia	 is	proved	by	the	fact	that	56,3	%	of	ships	 in	Croatian	
seaports	are	passenger	ships,	while	just	over	one-third	of	the	total	number	are	the	ones	for	general	cargo	
(Figure	 38).	 According	 to	 the	 Croatian	 Bureau	 of	 Statistics,	 the	 number	 of	 passenger	 ships	 in	 Croatia's	
shipping	fleet	didn't	change	significantly	in	the	period	2010-2016	(Table	6.).	This	proves	that	the	increase	in	
the	number	of	passengers	is	primarily	engaged	due	to	the	increase	in	a	number	of	tourist	arrivals	in	recent	
years.	On	the	other	side,	a	number	of	cargo	ships	significantly	decreased	in	the	same	period	(-39,8	%).	 In	
recent	years	(2013-2016)	the	number	of	cargo	ships	continued	to	decline.		
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Passenger	ships;	56,5
General	cargo	ships;	

36,6

Fishing	ships;	5,3

Other	cargo	ships;	0,6 Cruisers;	
0,6

Other;	0,4

	

Figure	 38	 -	 Ships	 in	 Croatian	 seaports	 by	 categories	 in	 2016	 -	 Source:	
Transport	 and	 communications	 –	 Traffic	 in	 seaports,	 Croatian	 Bureau	 of	
Statistics,	2018.	

	

Table	6.	Maritime	and	coastal	shipping	fleet	for	the	period	2010-2016	

Category	 2010	 2011	 2012	 2013	 2014	 2015	 2016	

Passenger	ships	 	85	 	80	 	91	 	85	 	84	 	84	 	86	

Passenger	seats	 33,568	 32,498	 32,685	 32,416	 33,830	 33,303	 32,949	

kW	 211,065	 201,297	 200,539	 198,477	 198,076	 195,994	 206,119	

Cargo	ships	 	68	 	67	 	64	 	46	 	45	 	43	 	41	

GT	(in	‘000)	 1,631	 1,656	 1,612	 1,225	 1,212	 1,286	 1,256	

DWT	(in	‘000)	 2,845	 2,862	 2,791	 2,143	 2,078	 1,669	 2,178	

kW	(in	‘000)	 	458	 	491	 	482	 	371	 	365	 	386	 	363	

Source:	Transport	and	communications	–	Traffic	in	seaports,	Croatian	Bureau	of	Statistics,	2018	

	

In	 the	 terms	of	 traffic	 intensity	 (number	 of	 arrived	 ships),	 the	 highest	 ones	 are	 recorded	 in	 the	 harbour	
master's	offices	 (HMO9)	of	Dubrovnik	 (72,969),	Zadar	 (68,019)	and	Split	 (62,135)	which	 is	directly	 related	

																																																													
9	The	task	of	harbour	masters’	offices	is	to	control	navigation	in	the	internal	and	territorial	waters	of	the	Republic	of	Croatia,	actions	
of	search	and	rescue	on	sea,	inspection	of	navigation	safety,	inspection	of	the	maritime	domain,	registration	and	deletion	of	vessels	
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with	 tourist	 attractiveness	 of	 these	 areas,	 as	 well	 as	 with	 a	 number	 of	 islands	 within	 their	 jurisdiction.	
Accordingly,	the	conclusion	can	be	made	that	maritime	traffic	is	highly	developed	in	Central	and	Southern	
Dalmatia.	 In	 terms	of	passenger	numbers,	 the	HMO	Split	with	9,8	million	passengers	 is	 in	 the	 first	place,	
while	the	HMO	Rijeka	is	leading	in	terms	of	total	amount	of	goods	loaded	and	unloaded	(11.6	million	tons)	
(Table	7.).	

According	 to	 the	 number	 of	 ships	 arrival	 at	 individual	 ports,	 the	 ports	 of	 Dubrovnik	 (30,062),	 Šibenik	
(25,617),	Korčula	(21,680),	Zadar	(17,745),	Split	(17,696)	and	Preko	(17,442)	are	the	leading	ones.	According	
to	the	total	number	of	passengers,	the	major	passenger	ports	are	Split	(4.5m),	Dubrovnik	(2.3m)	and	Zadar	
(2.2m).	According	to	the	total	amount	of	freight,	Omišalj	(6.7	million	tons),	Ploče	(2.6	million	tons),	Bakar	
(2.6	million	 tons)	 and	 Rijeka	 (2.3	million	 tons)	 are	 largely	 ahead.	 Seaports	 of	Omišalj,	 Bakar,	 and	 Rijeka,	
among	others,	form	a	Rijeka	port	system	that	is	key	to	Central	Europe's	cargo	traffic.	All	of	these	ports	are	
part	of	the	TEN-T	network.	

	

Table	7.	Traffic	of	ships,	passengers	and	good	by	harbour	master's	offices	in	2017	

Port	
Arrival	of	
ships	

Traffic	of	
passengers	(arrived	

and	departed)	

Goods	(t)	

Total	 Loaded	 Unloaded	

Republic	of	Croatia	Total	 332,047	 30,983,336	 18,551,030	 5,842,796	 12,708,234	

HMO	Dubrovnik	 72,969	 5,315,672	 57,018	 28,869	 28,149	

Cavtat	 5,052	 121,742	 -	 -	 -	

Dubrovnik	 30,062	 2,307,590	 28,007	 13,998	 14,009	

Korčula	 21,680	 1,828,153	 -	 -	 -	

Slano	 3,445	 64,009	 770	 60	 710	

Sobra	 4,222	 223,966	 12,718	 42	 12,676	

Ston	 1,645	 136,528	 777	 777	 -	

Trpanj	 1,935	 329,404	 -	 -	 -	

Trstenik	 666	 2,704	 12,604	 12,604	 -	

Ubli	 1,135	 37,238	 754	 -	 754	

Vela	Luka	 3,127	 264,338	 1,388	 1,388	 -	

HMO	Ploče	 2,219	 330,114	 2,670,428	 463,755	 2,206,673	

Metković		 40	 30	 1,370	 1,370	 -	

Ploče	 2,179	 330,084	 2,669,058	 462,385	 2,206,673	

HMO	Pula	 29,361	 1,965,227	 1,316,792	 1,043,473	 273,319	

Novigrad	 257	 667	 151,233	 151,200	 33	

Poreč	 11,838	 305,878	 -	 -	 -	

Pula	 9,289	 964,407	 427,050	 344,571	 82,479	

																																																																																																																																																																																																										
as	well	as	organizing	a	register	of	vessels.	Additional	tasks	include	establishing	a	vessels’	ability	to	navigate,	tonnage	measurement	
of	ships,	handing	out	of	documents	necessary	for	navigation,	establishing	the	level	of	proficiency	in	case	of	professionals	employed	
in	the	maritime	transport	etc.	(Ministry	of	the	sea,	transport	and	infrastructure).	HMOs	under	their	hierarchy	jurisdiction	include	
state	and	county	port	authorities.		
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Rabac	 4,905	 607,087	 138,183	 -	 138,183	

Raša	 378	 93	 600,326	 547,702	 52,624	

Rovinj	 2,025	 62,942	 -	 -	 -	

Umag	 669	 24,153	 -	 -	 -	

HMO	Rijeka	 43,511	 4,336,152	 11,686,845	 2,963,846	 8,722,999	

Bakar	 420	 -	 2,655,339	 1,739,264	 916,075	

Baška	 378	 14,747	 -	 -	 -	

Cres	 10,043	 1,676,127	 -	 -	 -	

Crikvenica	 932	 21,615	 -	 -	 -	

Kraljevica	 26	 60	 -	 -	 -	

Krk	 7,177	 1,228,801	 -	 -	 -	

Mali	Lošinj	 6,642	 132,593	 1,416	 1,137	 279	

Malinska	 369	 8,833	 -	 -	 -	

Mošćenička	Draga	 10	 -	 -	 -	 -	

Novi	Vinodolski	 189	 3,506	 6,662	 900	 5,762	

Omišalj	 418	 2,733	 6,692,883	 2,814	 6,690,069	

Opatija	 344	 16,415	 -	 -	 -	

Punat	 761	 32,766	 -	 -	 -	

Rab	 10,857	 1,011,888	 355	 -	 355	

Rijeka	 2,580	 134,359	 2,329,067	 1,219,731	 1,109,336	

Susak	 1,829	 49,811	 1,123	 -	 1,123	

Šilo	 536	 1,898	 -	 -	 -	

HMO	Senj	 19,392	 2,406,401	 -	 -	 -	

Jablanac	 12,907	 1,594,845	 -	 -	 -	

Karlobag	 21	 1,297	 -	 -	 -	

Novalja	 6,388	 808,084	 -	 -	 -	

Senj	 49	 2,049	 -	 -	 -	

Sveti	Juraj	 27	 126	 -	 -	 -	

HMO	Split	 62,135	 9,856,301	 2,143,947	 968,724	 1,175,223	

Bol	 2,041	 92,312	 -	 -	 -	

Hvar	 4,786	 594,003	 440	 -	 440	

Jelsa	 897	 17,377	 -	 -	 -	

Komiža	 1,786	 20,254	 790	 -	 790	

Makarska	 7,050	 581,599	 1,265	 1,265	 -	

Milna	 1,200	 25,953	 -	 -	 -	

Omiš	 1,300	 31,154	 270	 270	 -	

Rogač	 2,585	 356,943	 1,728	 11	 1,717	

Split	 17,696	 4,536,458	 2,116,793	 966,265	 1,150,528	

Stari	Grad	 2,952	 735,414	 9,437	 723	 8,714	

Sućuraj	 3,492	 355,852	 -	 -	 -	

Sumartin	 1,515	 117,244	 1,265	 -	 1,265	

Supetar	 5,337	 1,886,900	 8,146	 56	 8,090	
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Trogir	 7,787	 230,842	 930	 -	 930	

Vis	 1,711	 273,996	 2,883	 134	 2,749	

HMO	Šibenik	 34,441	 1,154,598	 461,072	 311,657	 149,415	

Murter	 638	 12,638	 215	 215	 -	

Primošten	 545	 17,773	 -	 -	 -	

Rogoznica	 649	 200	 -	 -	 -	

Šibenik	 25,617	 971,528	 460,602	 311,187	 149,415	

Tisno	 110	 1,057	 -	 -	 -	

Vodice	 6,882	 151,402	 255	 255	 -	

HMO	Zadar	 68,019	 5,618,871	 214,928	 62,472	 152,456	

Biograd	 14,479	 1,016,242	 2,287	 864	 1,423	

Božava	 4,771	 219,657	 -	 -	 -	

Ist	 3,499	 70,840	 -	 -	 -	

Maslenica	 19	 -	 -	 -	 -	

Pag	 283	 10,228	 150	 -	 150	

Preko	 17,442	 1,804,048	 1,096	 896	 200	

Sali	 6,485	 156,249	 2	 -	 2	

Silba	 3,277	 94,764	 200	 200	 -	

Starigrad	 19	 -	 -	 -	 -	

Zadar	 17,745	 2,246,843	 211,193	 60,512	 150,681	
Source:	Transport	and	communications	–	Traffic	in	seaports,	Croatian	Bureau	of	Statistics,	2018	

	

Passenger	maritime	traffic	in	Croatia	is	extremely	important,	as	evidenced	by	fact	that	it	is	most	prominent	
in	relation	to	other	countries	in	the	Adriatic	according	to	number	of	pax	and	travellers.	For	connecting	the	
inhabited	 islands	 there	 are	 24	 ferry	 lines,	 11	 shipping	 lines	 and	 16	 fast-ship	 lines10.	 The	 number	 of	
passengers	 transported	 in	maritime	 transport	has	 increased	 in	 the	period	2014-2016	by	25,4%,	and	30.9	
million	 passengers	 were	 recorded	 by	 201611,	 mainly	 due	 to	 the	 importance	 and	 impact	 of	 the	 growing	
tourist	movements	at	 islands.	Passenger	transport	 is	 the	most	 intensive	 in	the	counties	of	Split-Dalmatia,	
Šibenik-Knin	and	Zadar.	The	most	prominent	ferry	lines	in	Croatia	are	Split-Supetar	(island	Brač)	(1.881.052	
pax	 in	 2016)	 and	 Valbiska	 (island	 Krk)-Merag	 (island	 Cres)	 (1.068.453	 pax	 in	 2016)12.	 According	 to	 the	
current	trend	of	increasing	number	of	passengers	in	public	maritime	transport	and	the	trend	of	increasing	
tourist	travels	on	Croatian	islands,	 increase	in	the	number	of	passengers	and	increase	in	the	frequency	of	
transport	is	expected	in	the	future,	mainly	in	middle	and	south	Croatian	Adriatic	coast.		

Port	 Rijeka	 is	 a	 member	 of	 the	 North	 Adriatic	 Ports	 Association	 (NAPA)	 along	 with	 the	 ports	 of	 Koper	
(Slovenia),	Venice	and	Trieste	(Italy).	NAPA	was	established	in	order	to	create	a	unique	logistic	platform	for	
the	northern	Adriatic	Sea	that	will	encourage	transboundary	connectivity	of	coastal	areas	and	hinterland.	
The	future	development	of	this	sector	is	linked	to	several	transboundary	factors	and	linking	seaports	with	
other	 transport	 systems	 (rail	 and	 road)	within	 the	TEN-T	network	 (corridors	Vb	and	Vc).	 Considering	 the	

																																																													
10	Coastal	Liner	Traffic	Agency,	http://www.agencija-zolpp.hr/Brodskelinije/tabid/3928/Default.aspx	
11	Passenger	Traffic	in	Seaports,	Croatian	Bureau	of	Statistics,	2017	
12	Adriatic	Tourism	Report	2017,	Risposte	Turismo,	2017	
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large	investments	in	the	railway	infrastructure	(Zagreb-Koprivnica),	it	is	expected	to	increase	the	coverage	
of	 freight	 transport	 in	 near	 future13.	 A	 competitive	 association	 with	 the	 other	 seaports	 of	 the	 northern	
Adriatic	is	a	good	predisposition	for	further	increase	in	freight	traffic	at	Rijeka	port.		

Maritime	traffic	outside	the	territorial	waters	of	the	Republic	of	Croatia,	i.e.	in	the	ecological	and	fisheries	
protection	zone	of	the	Republic	of	Croatia,	is	extremely	dense.	In	transit	traffic,	7,200	ships	(mainly	tankers)	
are	 reported	 annually,	 carrying	 75	 million	 tons	 of	 hazardous	 and	 harmful	 substances14.	 This	 type	 of	
transport	 presents	 a	 high	 risk	 for	 the	 marine	 environment	 of	 the	 entire	 Adriatic	 Sea.	 International	
navigation	 in	 the	 Adriatic	 Sea	 is	 becoming	 more	 and	 more	 intense,	 the	 reasoning	 behind	 it	 being	 the	
location	 of	 important	 seaports	 in	 the	 northernmost	 part	 of	 the	Adriatic	 Sea	 (Trieste,	 Koper,	 Rijeka).	 It	 is	
possible	to	expect	further	growth	of	this	type	of	maritime	transport.		

The	goals	for	the	development	of	the	maritime	transport	system	in	Croatia	include	the	development	of	the	
port	of	Rijeka	as	the	main	Croatian	seaport	(primarily	for	freight	transport),	the	reduction	of	environmental	
impact	 of	 traffic,	 the	 strengthening	 of	 the	 importance	 of	 offshore	 and	 coastal	 maritime	 transport,	 the	
integration	 of	 seaports	 into	 local	 transport	 systems,	 and	 so	 on.	 Based	 on	 the	 above,	 it	 is	 possible	 to	
conclude	that	by	2030	the	significance	of	seaports	will	increase	as	well	as	the	maritime	traffic	in	general.		

4.2.3 Slovenia	
The	 northern	 Adriatic	 are,	 including	 Slovenia,	 is	 an	 important	 traffic	 zone.	 The	 most	 relevant	 port	 in	
Slovenia	is	the	port	of	Koper,	as	a	link	between	sea	and	land	freight	transport,	while	the	ports	of	Piran	and	
Izola	play	a	minor	role	in	comparison.	The	Slovenian	coastal	region	is	part	of	two	pan-European	corridors:	
the	 Baltic-Adriatic	 and	 Mediterranean	 corridors.	 The	 port	 of	 Koper	 is	 considered	 a	 key	 node	 for	 both	
corridors.	As	such,	 it	 is	of	 fundamental	 importance	for	the	Slovenian	economy	and	for	the	wider	regional	
economy.	Moreover,	the	Adriatic	Sea	is	also	one	of	the	European	motorways	of	the	sea.	

The	port	of	Koper	has	seen	an	increase	in	freight	traffic	in	recent	years,	from	around	14	million	tons	in	2006	
to	22	million	tons	in	2016,	with	projections	for	2030	reaching	31	million	tons.		

In	 particular,	 with	 reference	 to	 the	 North	 Adriatic	 container	 port	 traffic	 (including	 the	 traffic	 of	 Trieste,	
Venice,	Ravenna,	Koper	and	Rijeka),	during	the	last	decade	(2000-2017),	the	port	of	Koper	has	increased	its	
market	share	from	24%	to	36%.				

The	 spatial	 planning	 strategy	 in	 Slovenia	 includes	 the	 following	 development	 guidelines:	 further	
development	 of	 infrastructures	 in	 the	 port	 of	 Koper	 in	 order	 to	 reach	 positive	 economic	 trends;	
construction	of	 transport	 infrastructures	 linking	 the	port	 to	 inland	areas;	 supporting	 the	development	of	
public	maritime	passenger	 transport	 in	Koper	and	 the	nautical	 tourism.	More	 specifically,	 investments	 in	
doubling	Koper-Divaca	line	will	be	likely	made,	in	addition	to	the	planned	extension	of	the	terminal	capacity	
up	to	2.0	MTEU.		

4.2.4 Greece	
	
																																																													
13	Transport	Development	Strategy	of	the	Republic	of	Croatia	(2017-2030),	Ministry	of	the	Sea,	Transport	and	Infrastructure,	2017	
14	Report	on	Consultations	on	the	Protection	of	Interests	of	the	Republic	of	Croatia	in	Adriatic	Sea,	Ministry	of	Foreign	Affairs	of	the	
Republic	of	Croatia,	2017	
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The	Maritime	Transport	 Sector	 is	 one	of	 the	 key	pillars	with	 significant	 influence	 in	 the	Greek	economy,	
serving	the	transport	of	goods	and	passengers.	Around	80%	of	the	volume	of	international	trade	in	goods	is	
carried	by	sea,	and	the	percentage	is	even	higher	for	most	developing	countries.	Among	them,	Greece	has	
a	prominent	position	with	one	of	the	largest	merchant	fleets	in	the	world	and	the	largest	controlled	fleet	
within	EU.	(ECSA,	2014).		

The	Greek	coastal	shipping	is	one	of	the	largest	in	Europe.	Greece	and	Italy	are	the	EU	member	states	with	
the	highest	passenger	traffic	 (approximately	17-18%	each	country	of	the	total	coastal	passenger	traffic	 in	
Europe).		

Greece	is	a	peripheral	EU	country	and	has	no	common	land	borders	with	any	other	Member	State	except	
Bulgaria.	 The	 geographic	 location	 and	 the	 morphology	 of	 the	 country	 (with	 a	 total	 coastline	 length	 of	
15,020.9	 km	 and	 a	 vast	 number15	 of	 inhabited	 and	 uninhabited	 islands)	 explain	 the	 importance	 of	 the	
maritime	transport	sector	to	the	overall	economic	activity.	The	development	of	a	modern	network	of	ports	
and	 marine	 transport	 system	 constitutes	 a	 fundamental	 condition	 to	 ensure	 the	 economic,	 social	 and	
territorial	cohesion	of	the	insular	part	of	Greece.	

The	 shipping	 serving	 the	 mainland	 and	 islands	 interconnections	 is	 highly	 efficient,	 transporting	 large	
quantities	of	passengers	and	cargos	every	year16.	Additionally,	 a	 large	number	of	high-speed	catamarans	
among	the	fleet	help	the	reduction	of	travel	times.	

The	 port	 network	with	 extensive	 coastal	waterways	 traditionally	 serves	 as	 gateways	 to	 the	 Balkans,	 the	
Middle	East	and	as	passage	to	the	Black	Sea.	Concerning	the	Balkans,	in	particular,	the	accession	of	Bulgaria	
and	 Romania	 in	 the	 EU	 and	 the	 possible	 future	 accession	 of	 other	 Balkan	 countries	 is	 expected	 to	 be	 a	
positive	evolution	 facilitating	combined	transport	 (i.e.	maritime,	 road	and	railway),	with	Greece	playing	a	
key-role.		

The	Ministry	of	Shipping	and	Island	Policy	is	responsible	for	the	planning	of	the	National	Port	Policy,	which	
shall	be	revisited	every	5	years	(the	current	National	Port	Policy	is	in	force	from	2013	to	2018).	Responsible	
for	 the	 development	 and	 implementation	 of	 an	 integrated	 policy	 and	 strategy	 for	 the	 organization,	
operation,	 development,	 and	utilization	of	Greek	ports	 is	 the	 "General	 Secretariat	 for	 Ports,	 Ports	 Policy	
and	 Maritime	 Investment"	 which	 is	 an	 integral	 division	 of	 the	 "Ministry	 of	 Shipping	 and	 Island	 Policy"	
(article	107	of	Law	4389/2016,	Government	Gazette	94/A/2016).		

The	Greek	port	 system	consists	of	 approximately	900	ports	of	different	 size,	 administrative	organization,	
uses,	and	different	importance	for	national	and	local	society	and	economy	(Ministry	of	Shipping,	2012).	The	
classification	of	seaports	system	(ratified	by	the	GG	Β/202/2007)	divides	the	ports	into	four	(4)	categories:	

																																																													
15	According	to	the	"Hellenic	Navy	Hydrographic	Service",	the	total	number	of	Greece	Islands	is	9,835.			
16	The	13%	of	Greek	population	inhabits	on	islands,	therefore,	the	territorial	cohesion	of	the	country	 is	 largely	dependent	on	the	
maritime	 coastal	 transports.	 The	 coastal	 shipping	 network	 serves	 the	 95%	 of	 the	 total	 Greek	 passengers,	 the	 25%	 of	 goods	
transportations	which	start	from	Greek	destinations,	the	18%	of	imported	cargo,	and	the	25%	of	goods	traded	within	the	country	
(HRDAF,	2012).	
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• Ports	 of	 International	 Interest,	 Category	 K1	 (16	 Ports):	 Piraeus,	 Thessaloniki,	 Volos,	 Patras,	
Igoumenitsa,	Kavala,	Alexandroupolis,	Heraklion,	Corfu,	Elefsina,	Lavrio,	Rafina,	Mykonos,	Mytilene,	
Rhodes	and	Souda-Chania.		

• Ports	 of	 National	 Importance,	 Category	 K2	 (16	 ports):	 Argostoli,	 Zakynthos,	 Thira,	 Kalamata,	
Katakolos,	Corinth,	Kyllini,	Kos,	Lagos,	Paros,	Preveza,	Rethymnon,	Vateos	Samos,	Syros,	Chalkis	and	
Chios.	

• Ports	of	Major	Interest,	Category	K3	(25	ports):	Agios	Kirykou	Ikarias,	Agios	Konstantinos	Fthiotida,	
Agios	 Nikolaos	 Lassithiou,	 Aegina,	 Aigion,	 Gytheion,	 Thassos,	 Itea,	 Kymis,	 Lefkada,	 Mesolong	 Son,	
Myrina,	 Lemnos,	 Naxos,	 Nafplio,	 N.	 Moudania,	 Patmos,	 Samothraki,	 Poros	 Kefallinia,	 Skiathos,	
Skopelos,	Sitia,	Spetses,	Na,	Tinos	and	Hydra.	

• Ports	of	local	importance:	all	the	rest	apart	from	the	aforementioned	ports	
The	coastal	 shipping	sector	companies	operate	ships	both	within	 the	country	and	 in	 the	 lines	connecting	
Greece	 with	 Italy.	 The	 main	 domestic	 lines	 connect	 the	 Attica	 region	 with	 the	 Cyclades,	 Crete,	 the	
Dodecanese,	 the	North	 Aegean,	 the	 Saronic	 and	 the	 Sporades	 islands.	 The	 companies	 also	 operate	 ship	
lines	under	public	service	contracts	which	otherwise	would	differs	along	the	coastal	maritime	routes.	In	the	
Aegean	lines,	which	absorb	about	80%	of	the	demand,	the	traffic	is	served	by	ships	built	in	the	early	2000s,	
and	as	a	result	 their	average	age	 is	about	11	years.	 In	certain	cases,	 there	are	modern	 fleets	 that	do	not	
overcome	six	years	of	age.	Passenger	shipping	is	dominated	by	major	enterprises	of	high	capitalisation	that	
belong	to	strong	business	groups.	There	are	also	several	smaller	market	players.		

Figure	39	-	Main	ferries	lines	of	Greece		
Source:	http://www.sailingissues.com/yachting-guide/greek-ferries.html	

	
	
	



	 	 	

	 53	

Figure	40	-	Frequencies	of	Ferry	Routes	(November	2016)	

	

	

	

Despite	 adversities	 due	 to	 economic	 crisis,	 in	 the	 global	 and	 national	 environment,	 Greek	 maritime	
transport	 industry	 has	managed	 to	maintain	 its	 leading	 position	 both	 in	 figures	 –	 increasing	 its	 share	 to	
around	20%	of	the	world	capacity	in	deadweight	and	almost	50%	of	the	EU	fleet	-	and	in	quality,	remaining	
a	reliable	partner	in	the	provision	of	shipping	services,	with	a	modern	and	technologically	advanced	fleet,	
as	 it	 is	mentioned	 in	 the	Annual	Report	2015-2016	of	 the	Union	of	Greek	Ship	Owners.	According	 to	 the	
review	of	UNCTAD	Maritime	Transport	2016,	the	top	five	ship	owning	economies	in	terms	of	dead-weight	
tons	 (dwt)	were	Greece,	 Japan,	China,	Germany	and	Singapore	 (Errore.	L'origine	riferimento	non	è	stata	
trovata.).	The	Greek	 fleet	amounts	 to	4,136	vessels	 (ships	over	1,000	gt)	of	293	 (dwt),	while	 in	2015	 the	
Greek	 fleet	 amounted	 to	 4,017	 vessels	 of	 279.4	 (dwt).	 The	 highest	 percentage	 of	 Greek	 ownership	 is	
registered	under	a	foreign	flag	(a	common	practice	among	major	shipping	nations).	
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Table	8	-	Ownership	of	world	fleet,	2016	-	Source:	UNCTAD	(2016)	Review	of	Maritime	Transport	2016	
	

	
	
The	Hellenic	Statistical	Authority	"ELSTAT"	 in	the	 latest	report	announces	that	the	total	number	of	Greek	
Merchant17	 Fleet	 in	March	 2017	was	 1,853	 increased	 by	 +0.2%	 compared	 to	March	 2016	 and	 the	 gross	
tonnage	was	45,030,713	for	vessels	of	100	GRT	and	over,	increased	by	+0.6%	compared	to	March	2016.		

The	total	number	of	seamen	that	were	employed	on	the	census	day	of	merchant	ships	and	crews	(20th	of	
September	2014)	was	22,925.	Additionally,	a	significant	amount	of	transport	workers	 is	also	employed	as	
port	workers.	For	example,	approximately	1,100	employees	are	employed	in	the	port	of	Piraeus.		

The	Ministry	 of	 Shipping	 and	 Island	 Policy	 indicate	 that	 the	 entire	 active	 fleet	 of	 Greek	 coastal	 shipping	
numbers	230	vessels	of	various	types	and	capacities.	The	local	ferry	market	posted	a	slight	increase	of	+1%	
in	2015	compared	to	the	previous	year,	while	domestic	lines,	including	hydrofoils	and	sea	taxis,	grew	about	
+2%.	 In	 contrast,	 ferry	 lines	 linking	Greece	with	 Italy	posted	a	 -5%	decline	 in	 the	 same	period.	Domestic	
lines	account	 for	59.4%	of	 the	market,	Adriatic	 lines	 for	27.7%	and	12.9%	belongs	 to	 small	 ferries	 (ICAP,	
2016).	According	to	the	XRTC18	study	(XRTC,	2017),	despite	the	decline	in	passenger	traffic	for	the	7th	year	
in	a	row	and	the	overall	decline	of	-46%	from	2009	to	2016,	the	coastal	market	is	characterized	by	strong	
elements	of	resilience.	

According	 to	 the	 study	 conducted	 by	 the	 Foundation	 of	 Economic	 and	 Industrial	 Research-IOBE	 (IOBE,	
2013)	 and	 the	 Boston	 Consulting	 Group	 (BCG)	 (BCG,	 2013)	 the	maritime	 transport	 contribution	 as	 total	
value	to	Greek	economy,	taking	into	consideration	the	direct	contribution	and	the	indirect	impact	on	other	
sectors,	such	as	law	services,	real	estate,	logistics,	insurance	and	refineries,	is	estimated	at	more	than	7.0%	
(direct	 and	 indirect)	 of	 2012	 GDP,	 providing	 employment	 to	 192	 thousand	 employees.	 IOBE	 study	 also	
estimates	 the	 potential	 contribution	 of	 shipping	 to	 the	 Greek	 economy	 could	 reach	 the	 26	 bill	 euro	 for	
value	added,	and	employment	up	to	500.000.	

The	 announced	data	on	 traffic	 of	 passengers,	 goods	 and	mobile	 units	 in	 the	Greek	ports	 concerning	 the	
year	2016	according	to	the	Hellenic	Statistical	Authority	(ELSTAT,	2016)		were:	
• The	total	passenger	traffic	in	Greek	ports	in	2016	recorded	to	33,329,013	passengers	decreased	by		-

1.7%		compared		with		year	2015.	

																																																													
17	Merchant	ship:	Seagoing	self-propelled	vessel,	at	least	of	10	GRT,	designed	for	the	carriage	of	goods,	transport	of	passengers,	for	
fishing,	 towing	 or	 specially	 fitted	 out	 for	 other	 commercial	maritime	 activities.	 Greek	merchant	 fleet:	 The	 total	 number	 of	 the	
merchant	ships	registered	in	Greece,	which	belong	to	natural	or	legal	persons	residing	on	the	Greek	territory.	The	Greek	flag	carried	
by	these	ships	means	that	all	 their	maritime	activities	 (subsidies	 for	ship	building,	cargo	 limitations	and	other	tax	provisions)	are	
governed	by	commercial	and	economic	rules	which	are	laid	down	by	the	respective	Greek	authorities.			
18	XRTC	Business	Consultants	



	 	 	

	 55	

• The		total	 	movements	 	of	 	goods	 	 in	 	Greek	 	ports	 	 in	2016	 	recorded	to	 	143,144.5	thousand	tons	
increased	by	+5.5%	compared	with	the	year	2015.	

• The	 total	 traffic	 of	mobile	 units	 in	Greek	 ports	 in	 2016	 recorded	 to	 10,234,859	 units	 increased	 by	
+2.0%	compared	with	the	year	2015.	

With	 reference	 to	 Ro-Ro	 traffic,	 Greece	 is	 included	 in	 three	 major	 Ro-Ro	 routes	 of	 the	 Eastern	
Mediterranean:	Adriatic	Sea	to	Greece,	Greece	to	Turkey	and	connections	in	the	Near	East	(Egypt,	Turkey	
and	 Cyprus).	With	 reference	 to	 container	 traffic,	 instead,	many	 Greek	 ports	 take	 advantage	 from	 being	
close	to	the	main	Asia-Europe	route	via	the	Suez	Canal	(European	Commission,	2016).	

A	 new	 addition	 to	 the	 existing	 port	 infrastructure	 system	 in	 the	 near	 future	will	 be	 the	 construction	 of	
hydroplanes	 facilities.	 The	 South	 Aegean	 Regional	 Council	 has	 decided	 to	 establish	 a	waterway	 network	
with	25	seaplane	ports	in	Dodecanese	and	Cyclades	islands.	Hydroplanes	will	serve	as	an	alternative	way	to	
travel,	 resolving	 islands	 consistent	 transportation	 needs.	 The	 waterways	 network	 will	 interconnect	 the	
islands	 and	 connect	 islanders	 to	 the	mainland	 and	 the	 capital.	 At	 the	 same	 time,	 the	 network	 creates	 a	
significant	development	perspective,	boosting	tourism	and	creating	an	investment-friendly	environment.		

The	 port	 infrastructures	 in	Greece	 continue	 to	 be	 upgraded	 and	 improved,	 responding	 to	 the	 increasing	
needs	of	 cargo	 shipping,	 security	 concerns,	 traffic,	 local	 passengers	 and	 international	 visitors.	 This	 is	 the	
case,	 for	 example,	 of	 the	 port	 of	 Piraeus	 where,	 in	 2013,	 China’s	 COSCO	 obtained	 a	 grant	 for	 the	
management	 of	 the	 container	 operations	 for	 35	 years.	 In	 addition,	 COSCO	was	 chosen	 as	 the	 favoured	
bidder	for	a	67%	stake	in	the	Piraeus	Port	Authority.	

Concerning	 the	 legal	 status,	 the	 supervision	 and	management	 operation,	 Greek	 ports	 vary	 according	 to	
their	size,	uses,	and	importance	in	the	National	Port	System.	Twelve	(12)	of	them	are	ports	of	International	
Importance	 having	 the	 legal	 form	 of	 a	 Societe	 Anonyme19,	 twenty-three20	 (23)	 are	 States	 Harbors	
Management	Organizations	and	sixty-eight	(68)	are	Municipals	Harbors	Management	Organizations.	

Future	 opportunities	 for	 the	 maritime	 transport	 sector	 look	 positive	 on	 the	 backdrop	 of	 ever	 greater	
globalization	and	the	involvement	of	an	increasing	number	of	developing	countries	in	the	world	production	
process.	Greek	ship	owners	are	well	placed	to	take	profit	of	these	opportunities,	supported	by	a	young	and	
cost-efficient	 fleet,	high	expertise	and	close	business	 links	around	the	globe.	 In	 turn,	 the	Greek	economy	
may	be	supported	by	the	direct	and	indirect	effect	of	higher	maritime	transport	revenues.		

According	 to	 the	 “U.S.	 Department	 of	 Commerce’s”	 published	 at	 7/12/2017	 the	 best	 prospect	 industry	
sector	for	Greece,	including	the	market	overview	and	the	trade	data,	is	Shipping	and	Marine	Services.	

	

																																																													
19	According	to	the	Laws:	L.	2688/1999,	Official	Gazette	Α	́	40/01-03-1999	and	L.	2932/2001,	Official	Gazette	Α	́	145/27-06-2001.	
20	According	to	the	article	10	of	L.	2987/2002	(Official	Gazette	Α	́	27/21-02-2002).	
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4.3 Ship	Building	

4.3.1 Italy	
Despite	 fierce	 global	 competition	 and	 the	 effects	 of	 an	 unprecedented	 crisis,	 the	 European	 shipbuilding	
industry	 continues	 to	 be	 of	 key	 socio-economic	 importance,	 employing	 over	 500,000	 people	 with	 an	
average	annual	turnover	of	around	€72	billion.	The	sector	includes	(www.unioncamere.net):		

- shipbuilding	and	ship	repairs,	with	around	300	shipyards,	80%	of	which	are	small	and	medium-sized	
(for	vessels	between	60	and	150	metres),	and	almost	all	of	the	order	book	for	foreign	markets;		

- the	production	of	marine	equipment	(propulsion,	cargo	handling,	automation,	integrated	systems,	
etc.),	with	7,500	companies,	the	majority	of	which	are	small	and	medium-sized,	and	two	thirds	of	
production	intended	for	foreign	countries.	

In	 this	 scenario,	 Italy	 ranks	 second	 after	Germany	 among	 the	 European	 construction	 countries	 and	 sixth	
globally.	The	excellence	of	Italian	shipyards,	 leaders	in	Europe	and	the	world	in	the	construction	of	cruise	
ships,	makes	evident	the	economic	and	employment	returns	for	the	country.	

Recent	 studies	 carried	 out	 on	 the	 sector	 show	 that	 2016	 recorded	 a	 total	 demand	 of	 11	 million	 cgt	
(compensated	gross	tons),	down	by	more	than	73%	compared	to	2015	(41	million	cgt).	A	greater	collapse	
was	in	fact	registered	by	some	branches,	such	as	standard	carriers	(-82%)	and	offshore,	practically	zeroed,	
having	 recorded	 in	 2016	 zero	 orders	 for	 drilling	 equipment	 and	 only	 15	 orders	 for	OSV.	 In	 addition,	 the	
High-Tech	 segment	 fell	 “only”	 by	 67%,	 thanks	 exclusively	 to	 a	 significant	 recovery	 in	 the	 ferry	 segment,	
which	 saw	 its	 tonnage	 increase	 by	 31%	with	 11	 new	orders	 for	 vehicles	 longer	 than	 150	metres	 and	 22	
orders	for	vehicles	shorter	than	150	metres.	Finally,	the	modest	resources	allocated	to	fleet	maintenance	
by	ship-owners	negatively	affected	the	repair	market	(www.ship2shore.it).		

Nevertheless,	the	Cruise	branch	recorded	positive	results,	with	orders	completed	in	2016	for	25	ships,	plus	
7	units	 resulting	 from	agreements	 in	 the	process	of	being	completed	 (MOA/LOI),	 reaching	a	cruise	order	
portfolio	 at	 the	 end	 of	 2016	 of	 69	 ships,	 a	 value	 that,	 in	 light	 of	 the	 2017	 orders,	 rose	 to	 75	 units.	 The	
military	segment	saw	orders	for	12.2	billion	Euros	(equal	to	60	units),	not	counting	the	34	billion	Euros	of	
the	Australian	Navy	programme	for	12	submarines	 (SEA	1000).	 In	 the	Yacht	segment,	 the	UCINA	(Unione	
Nazionale	 Cantieri	 e	 Industrie	 Nautiche)	 estimated	 a	 growth	 of	 18%	 in	 2016	 and	 the	 continuation	 of	 a	
double-digit	 trend	 in	 2017,	 although	 the	 mega-yacht	 segment,	 with	 only	 15	 orders	 of	 vehicles	 over	 60	
metres	in	length,	has	been	down	for	the	second	consecutive	year	(www.ship2shore.it).	

There	are	basically	two	reasons	for	the	high	order	volume	for	cruise	ships.	The	main	reason	for	this	is	the	
expected	growth	 in	passenger	numbers,	mainly	driven	by	emerging	markets	 such	as	Australia	and	China,	
which	is	expected	to	become	the	world's	second	largest	market	in	terms	of	country	of	origin	of	passengers	
soon.	The	second,	on	the	other	hand,	is	linked	to	the	need	to	renew	those	ships	that	entered	service	in	the	
early	1990s,	a	period	in	which	the	development	of	the	modern	cruise	industry	took	hold.	

Italy	is	still	the	world's	leading	exporter	of	shipbuilding,	accounting	for	16.6%	of	global	exports	(equivalent	
to	1.9	billion	euros),	followed	by	the	Netherlands,	the	United	States	and	Germany.	In	terms	of	number	of	
employees	and	turnover,	the	Italian	shipbuilding	industry	sees	 its	highest	concentration	in	the	Tyrrhenian	
district	in	the	provinces	of	La	Spezia,	Massa-Carrara,	Lucca,	Pisa	and	Livorno.	The	turnover	generated	by	the	
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companies	of	this	district	is	equal	to	709	million	Euros,	corresponding	to	40.1%	of	the	national	turnover	of	
the	shipbuilding	industry;	the	total	export	constitutes	about	30%	of	the	national	export	of	ships	and	boats.		

In	line	with	the	LeaderSHIP	2020	strategy,	presented	by	the	European	Union,	in	response	to	the	effects	of	
the	 economic	 crisis	 on	 the	 shipbuilding	 sector	 and	 its	 future	 development,	 Italy	 intends	 to	 increase	 its	
interest	and	attention	to	sustainable	development,	quality	and	technological	innovation,	for	green	projects	
in	terms	of	limited	environmental	impact	and	emissions	of	fumes	into	the	atmosphere.	On	the	other	hand,	
the	 Italian	 shipbuilding	 industry	will	 continue	 its	 strong	 interest	 in	 building	 energy	 efficient	 ships	 and	 in	
building	 high-tech	 ships	 (cruise	 ships	 and	 ferries)	 in	 order	 to	 continue	 to	 operate	 in	 highly	 specialised	
market	niches.	

The	Italian	shipbuilding	industry	could	also	benefit	from	the	progressive	adoption	of	LNG	as	a	marine	fuel.	
The	potential	market	may	be	sized	using	the	"central"	scenario	of	the	COSTA21	project,	which	assumes	that	
by	2030	 there	will	be	more	 than	600	LNG-fuelled	units	operating	 in	European	Short	Sea	Shipping.	 In	 this	
hypothetical	reference	market,	the	Italian	national	shipbuilding	industry	will	have	to	focus	its	offer	on	the	
types	of	ships	that	are	most	suitable	for	LNG,	such	as	ferries,	offshore	support	vessels	and,	in	general,	work	
units	 at	 sea,	 as	well	 as	 small	 and	medium-sized	 LNG	 bunkering	 units	 and,	 of	 course,	 cruise	 and	military	
ships.	In	the	light	of	these	premises	and	assuming	prudentially	that	the	national	shipbuilding	industry	could	
acquire	10%	of	the	volumes	indicated	in	the	COSTA	project,	the	total	need	for	60	ships	in	15	years	would	
result,	equivalent	to	an	average	of	4	ships	per	year	between	conversions	and	new	construction.	It	should	be	
borne	in	mind	that	Italy,	on	the	one	hand,	has	the	largest	short	sea	shipping	industry	in	Europe	and,	on	the	
other,	 has	 a	 shipbuilding	 industry	 that	 is	 at	 the	 top	 of	 the	 world	 in	 the	 most	 technologically	 complex	
segments	of	the	fleet.	As	such,	it	is	well	placed	to	meet	future	demand	for	conversions,	new	LNG-powered	
vessels	or	"LNG-Ready"	vessels,	 thanks	to	the	technological	expertise	and	experience	already	available	to	
national	shipyards,	their	supply	chain	and	the	national	cryogenic	supply	chain	(D.lgs.	n.	257/2016).	

One	of	the	most	important	shipbuilding	companies	in	the	world	is	Fincantieri,	heir	to	the	tradition	of	Italian	
shipbuilding,	with	factories	that	have	a	century-old	history	and	recognized	professionalism	in	the	world.	It	
is	 the	 world	 leader	 in	 cruise	 ship	 design	 and	 construction	 and	 has	 a	 strong	 presence	 in	 all	 high-tech	
shipbuilding	 sectors,	 from	military	 to	 offshore	 vessels,	 from	 special	 and	 highly	 complex	 ferries	 to	mega-
yachts,	 as	 well	 as	 in	 ship	 repair	 and	 conversion,	 systems	 and	 component	 production	 and	 after-sales	
services.	 The	 group	 has	 its	 headquarters	 in	 Trieste	 and	 20	 shipyards	 spread	 over	 4	 continents,	 with	 an	
employment	 of	 around	 19,200	 people.	 In	 Italy	 there	 are	 8	 shipyards	 (Genova	 Sestri,	 Riva	 Trigoso	 and	
Muggiano	at	La	Spezia,	Castellamare	di	Stabia,	Palermo,	Ancona,	Mestre-Marghera,	Monfalcone)	and	more	
than	7,900	employees.				

In	2016,	Fincantieri	confirmed	 its	position	as	 leader	 in	all	 the	main	sectors	 in	which	 it	operates,	 finalising	
important	contracts	both	in	the	cruise	ship	business	area	and	above	all	 in	the	military	ships	business	area	

																																																													
21	COSTA	(CO2	&	other	Ship	Transport	emissions	Abatement	by	LNG)	project	was	proposed	by	the	Ministry	of	 Infrastructure	and	
Transport	 -	Directorate	General	 for	Maritime	Transport	and	 Internal	Waterways,	with	 the	 technical	 coordination	of	RINA.	 It	was	
presented	in	the	framework	of	the	2011	TEN-T	Network	call	and	was	approved	by	the	European	Commission	in	2012.	The	countries	
involved	are	Italy,	the	coordinating	partner	of	the	project,	Greece,	Portugal	and	Spain.	The	most	significant	project	result	is	the	so-
called	“LNG	Masterplan”	for	the	Mediterranean,	Black	Sea	and	Atlantic	areas.	
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with	the	maxi	order	acquired	from	the	Qatar	Ministry	of	Defence.	This	contract	allows	Fincantieri	to	build	a	
real	partnership	with	the	naval	forces	of	the	State	of	Qatar	and	to	acquire	a	world	leadership	in	the	military	
sector,	 as	well	 as	 in	 the	 cruise	and	offshore	 sectors.	 The	agreement,	worth	€3.8	billion,	provides	 for	 the	
supply	of	 seven	new-generation	 ships	 for	 the	Qatari	Navy,	 including	 four	 corvettes,	one	amphibious	 ship	
and	two	patrol	vessels,	as	well	as	support	services	to	be	provided	for	a	period	of	15	years	after	the	ships	are	
delivered.	 All	 the	 programmed	 ships	will	 be	 built	 entirely	 in	 the	 Italian	 shipyards	 from	 2018,	 ensuring	 6	
years	of	work	and	a	significant	impact	on	the	main	Italian	defence	companies.		

4.3.2 Croatia	
Shipbuilding	 in	 Croatia	 represents	 an	 important	 industrial	 sector	 according	 to	 the	 share	 in	 total	
employment	(directly	1-3	%,	indirectly	up	to	8	%),	in	GDP	(0,5-0,8	%)	and	in	final	product	export	value	(10-
15	 %).	 The	 largest	 Croatian	 shipyards	 are	 located	 in	 Rijeka	 (Viktor	 Lenac,	 3.	 Maj),	 Pula	 (Uljanik),	 Split	
(Brodosplit)	 and	 Trogir	 (Brodotrogir)22.	 Large	 shipyards	 completed	 the	 process	 of	 restructuring	 and	
privatization.	 The	 restructuring	 process	 has	 some	 negative	 consequences	 which	 are	 highlighted	 by	 the	
reduction	in	a	number	of	employees	in	large	shipyards	by	22,2	%	in	the	period	2012-201623	and	production	
of	abt	30%.	

																																																													
22	Smart	Specialization	Strategy	of	the	Republic	of	Croatia	for	2016-2020	period	and	Action	plan	for	implementation	of	Smart	
Specialization	Strategy	of	the	Republic	of	Croatia	for	2016-2017	period,	Ministry	of	Economy,	Entrepreneurship	and	Crafts,	2016	
23	Strategic	Plan	of	the	Ministry	of	Economy,	Entrepreneurship	and	Crafts	for	the	2017-2019	period,	Ministry	of	Economy,	
Entrepreneurship	and	Crafts,	Zagreb,	2017	
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Figure	41.	Shipbuilding	ports	according	to	spatial	plans	of	Adriatic	Croatia's	counties	-	Source:	Spatial	Plan	of	 Istria	County,	2016;	
Spatial	 Plan	 of	 Primorje-Gorski	 kotar	 County,	 2017;	 Spatial	 Plan	 of	 Lika-Senj	 County,	 2017;	 Spatial	 Plan	 of	 Zadar	 County,	 2015;	
Spatial	Plan	of	Šibenik-Knin	County,	2017;	Spatial	Plan	of	Split-Dalmatia,	2013;	Spatial	Plan	of	Dubrovnik-Neretva	County,	2016	

	

The	scale	of	production	in	shipyards	greatly	depends	on	the	market	demands,	therefore	future	trends	and	
spatial	 demands	 in	 this	 sector	 will	 be	 determined	 mostly	 by	 market.	 In	 last	 decade,	 trends	 in	 Croatian	
shipyards	 are	 quite	 negative	 and	 considerable	 decline	 in	 production	 can	 be	 observed	 (Errore.	 L'origine	
riferimento	non	è	stata	trovata..	and	Errore.	L'origine	riferimento	non	è	stata	trovata..).	This	is	a	result	of	
increased	 market	 competition	 and	 greater	 EU	 pressures	 for	 restructuring	 of	 the	 shipyards.	 Current	
production	 programme	 of	 Croatian	 shipyards	 includes	 design	 and	 construction	 of	 all	 style	 of	 merchant	
ships,	floating	docks,	offshore	structures,	cranes,	special	and	naval	vessels	and	generally	all	ships	according	
to	customer	requirements.	Globally,	classic	shipbuilding	began	to	slide	in	the	shadow	of	offshore	projects	
such	 as	 wind	 farms,	 dams	 and	 energy	 containers,	 so	 the	 Croatian	 shipyards	 have	 to	 differentiate	 their	
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production24.	 If	 the	 LNG	 terminal	 project	 on	 Krk	 gets	 implemented	 and	 the	 research	 of	 hydrocarbon	
reserves	in	the	Adriatic	Sea	continues,	it	is	possible	to	expect	an	increase	in	the	production	of	the	required	
vessels	 and	 other	 related	 infrastructure	 for	 the	 implementation	 of	 this	 projects.	 Such	 development	 can	
have	a	positive	impact	on	the	shipbuilding	sector	in	terms	of	modernization	and	potential	spatial	expansion	
and	development	of	shipbuilding	infrastructure.	

	

Table	9.	Value	of	contracted	and	delivered	new	ships	in	period	2011-2015	

Year	 Uljanik	 3.	maj	 Brodotrogir	 Brodosplit	 Kraljevica	 Total	

2011.	 114,416	 91,691	 23,223	 75,673	 0	 305,003	

2012.	 52,434	 62,544	 45,978	 22,522	 27891	 211,369	

2013.	 39,488	 73,158	 0	 2622	 0	 115,268	

2014.	 17,586	 85,453	 0	 8084	 0	 111,123	

2015.	 44,929	 29,070	 49,069	 8084	 0	 131,152	

Trend	 -60.7	 -68.3	 111.3	 -89.3	 /	 -57.0	
Source:	Bajo	et	al.,	2016	

	

Table	10.	Quantity	of	contracted	and	delivered	new	ships	from	2011-2015	

Year	 Uljanik	 3.	maj	 Brodotrogir	 Brodosplit	 Kraljevica	 Total	

2011.	 5	 5	 1	 3	 1	 15	

2012.	 4	 5	 2	 3	 2	 16	

2013.	 3	 14	 0	 1	 0	 18	

2014.	 5	 31	 0	 1	 0	 37	

2015.	 5	 10	 4	 1	 0	 20	

Trend	 0.0	 100.0	 300.0	 -66.7	 -100.0	 33.3	
Source:	Bajo	et	al.,	2016	

	

Due	to	the	size	and	complexity	of	shipbuilding	process,	a	number	of	small	and	medium-sized	shipyards	are	
linked	 to	 these	 large	 shipyards,	 directly	 or	 indirectly	 through	 the	process	 of	 production.	 There	 is	 a	 large	
number	of	 smaller	 and	 specialized	 shipyards	 that	 are	mostly	oriented	 to	 the	 construction	of	high-quality	
yachts.	According	to	the	data	of	 the	Croatian	Bureau	of	Statistics,	74	trading	companies	with	about	1500	
employees	 engaging	 in	 the	 production	 of	 small	 boats	 are	 registered	 in	 the	 country.	 In	 recent	 years	
specialised	vessel	production	records	constant	and	stable	increase.	Still,	the	import	is	much	greater,	but	the	
import/export	ratio	is	reduced	each	year25.	

Despite	 its	 significance	 in	 economy,	 Croatian	 shipbuilding	 sector	 does	 not	 have	 defined	 sectoral	
development	 strategy.	According	 to	 the	strategic	objectives	of	 the	Republic	of	Croatia,	a	 restructuring	of	

																																																													
24	Bajo,	A.,	Primorac,	M.,	Hanich,	M.,	2016:	The	restructuring	and	privatisation	of	the	shipyards	in	Croatia,	FISCUS	2,	Institute	of	
Public	Finance	
25	Nautical	tourism	development	strategy	of	the	Republic	of	Croatia	2009	–	2019,	2008.	
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Croatian	 shipyards	 will	 lay	 the	 foundations	 for	 a	 relaunch	 of	 this	 sector,	 with	 a	 positive	 trend	 and	 an	
increase	 in	 production	 in	 the	 next	 period.	 Great	 potential	 lies	 in	 smaller	 shipyards,	 some	 of	 which	 are	
already	well-known	for	the	production	of	luxury	boats	by	order.	Those	smaller	and	specialised	shipyards	are	
expected	to	be	characterised	by	a	stronger	growth.	

4.3.3 Slovenia	
	

Today,	 shipbuilding	 does	 not	 represent	 a	 key	 sector	 for	 the	 Slovenian	 economy.	 In	 fact,	 after	 Slovenian	
independence,	the	economic	situation	of	the	shipbuilding	industry	worsened	and	the	number	of	employees	
has	decreased	by	75%.		

	

4.3.4 Greece	
	

Shipbuilding	in	Greece	includes	commercial	new	builds,	repair	and	conservation	of	all	type	of	vessels,	war	
ships	and	mega	yachts	as	well	as	large	industrial	works,	such	as	fluid-fuel	storage	tanks,	steel	bridges,	trains	
etc.	The	rest	of	the	businesses	are	small,	family-owned	businesses	with	very	few	or	no	employees	at	all	and	
can	be	classified	as	suppliers	to	the	shipyards	(European	Commission,	2006).	In	the	past,	shipbuilding	and	
ship	 repair	 were	 among	 the	 most	 important	 sectors	 of	 the	 Greek	 economy,	 in	 terms	 of	 turnover	 and	
employment	but	 today,	 shipyards	 are	 in	 structural	 decline	due	 to	decreasing	 competitiveness.	 There	 are	
three	large	shipyards	in	Greece.	Two	of	them	are	established	in	Attica,	“Hellenic	Shipyards”	(Skaramagka)	
and	 “Elefsis	 Shipyards”	 and	 the	 third	 one	 is	 established	 in	 the	 island	 of	 Syros	 “Neorion	 Syros”.	 Elefsis	
Shipyards	and	Neorion	Syros	operate	under	the	same	company.	
In	 2016	 according	 to	 the	Hellenic	 Statistical	Authority	 (ELSTAT)	 showed	 in	 Figure	 42,	 in	 comparison	with	
2015,	the	number	of	repaired	ships	amounted	to	445,	recording	a	decrease	of	-13.8%	and	the	total	tonnage	
amounted	to	5,131,185	GRT,	recording	a	decrease	of	-13.8%.	Perama	ship-repair	zone,	which	operates	on	
the	basis	of	independent	SMEs26,	plays	also,	an	important	role,	mainly	with	respect	to	repairs.	

	
Figure	42	-	Ship	repairing	activity	in	Greece:	2010/2016	Source:	ELSTAT	2017	

																																																													
26	Small	medium	enterprises	
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4.4 Tourism	

	

4.4.1 Italy	
	

In	line	with	the	international	scenario,	tourism	sector	in	Italy	continued	to	register	positive	results	in	2015.	
In	this	sense,	Figure	43	on	the	total	number	of	arrivals	(Italian	and	foreign)	 in	Italy	shows	a	growth	of	3%	
(approximately	109.7	million)	compared	to	2014	and	11%	compared	to	2010.		

	
Figure	43	-	Dynamics	of	tourist	arrivals	in	Italy	(source:	DGT	–	MiBACT	processing	of	ISTAT	data)		



	 	 	

	 63	

Although	 it	 still	 plays	 an	 important	 role	 for	 the	 Italian	 GDP,	 the	 tourism	 sector	 has	 recently	 lost	
competitiveness	 by	 positioning	 itself	 behind	 France,	 Spain	 and	 other	 destinations	 that	 international	
travellers	generally	consider	more	convenient	and	"easier".	Nevertheless,	good	results	are	expected	for	the	
sector,	which	will	increase	in	most	markets,	especially	if	the	economy	continues	to	recover.	In	the	absence	
of	a	strategy	on	tourist	destinations	that	defines	the	desired	positioning,	to	date	the	Italian	offer	has	mostly	
focused	 on	 some	 destinations	 already	 known	 to	 the	 general	 public,	 with	 negative	 repercussions	 on	
accessibility	and	the	quality	of	the	visit	experience.		

According	 to	 the	national	 strategic	plan	"Turismo	 Italia	2020:	Leadership,	Lavoro,	Sud",	 the	sector	should	
lead	to	the	creation	of	500.000	new	jobs	with	an	increase	of	€30	billion	in	GDP	by	2020	and	it	is	expected	to	
grow	by	2.3%	per	year,	up	to	€83.4	billion	-	4.7%	of	GDP	-	in	2024	(see	Figure	44).	By	this	year	the	number	
of	international	tourist	arrivals	is	expected	to	grow	from	53	million	today	to	more	than	64	million	people,	
with	expenditure	of	€40.6	billion,	i.e.	an	annual	increase	of	1.6%.			

	
Figure	44	-	Direct	contribution	to	GDP	of	travel	and	tourism,	current	and	future	increase	until	2024	(source:	MEDTRENDS	project,	

2015)	

According	to	the	European	Commission,	the	development	of	marinas	to	attract	tourists	also	to	inland	areas	
represents	a	key	 investment	 sector.	 In	 this	 sense,	nautical	 tourism	 is	one	of	 the	 Italian	economic	 sectors	
with	 great	 growth	 potential,	 especially	 because	 it	 is	 a	 sector	where	 the	 demand	 for	 services	 is	 constant	
throughout	the	year	and	it	is	considered	strategic	for	future	development,	with	potential	advantages	for	a	
wide	range	of	branches	and	services	related	to	boating,	sailing,	accommodation	and	hospitality.		

Tourism	movement	generated	by	cruises	 is	of	considerable	 importance	 in	view	of	the	constant	growth	of	
the	 sector	and	 the	 consequent	economic	 impact.	 In	 fact,	 since	 the	 cruise	product	has	made	 its	entrance	
into	the	large	travel	and	holiday	industry,	its	growth	has	continued	with	significant	rates.	A	study	conducted	
by	 WWF	 in	 this	 sector	 shows	 an	 ever-increasing	 demand	 that	 by	 2030	 could	 reach	 almost	 25,000,000	
passengers,	with	an	increase	of	78%	compared	to	2015	(see	Figure	45).		
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Figure	45	-	Number	of	passengers	handled	in	Italian	cruise	ports	–	Projection	to	2030	(source:	WWF	elaborations)	

Italian	coastal	and	maritime	tourism	represents	a	sector	of	19	billion	euros.	The	following	figures	illustrate	
the	 status	 in	2013	 (Figure	46)	 and	 in	2030	 (Figure	47)	of	 tourist	presences	per	 tourist	district.	 The	maps	
show	an	increase	in	the	number	of	tourists	also	in	the	central	Adriatic	regions.	
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Figure	46	–	Tourist	presences	in	2013	(source:	MEDTRENDS	project,	2015)	
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Figure	47	-	Tourist	presences	in	2030	(source:	MEDTRENDS	project,	2015)	

	

4.4.2 Croatia	
	

Tourism	is	one	of	the	most	important	economic	activities	in	Croatia	with	share	of	18.9	%	in	national	GDP	in	
201627.	Considering	the	sea	and	other	specificities,	Adriatic	Croatia	is	the	main	tourist	area	of	the	Republic	
of	 Croatia.	 According	 to	 the	 Croatian	 Bureau	 of	 Statistics28,	 Adriatic	 Croatia	 recorded	 15,136,098	 tourist	
arrivals	in	2017	(which	is	86.7	%	of	all	arrivals	in	Croatia)	and	81,952,746	tourist	nights	(which	is	95.1	%	of	
all	tourist	nights	in	Croatia).	According	to	Figure	48,	a	strong	and	stable	growth	of	tourist	arrivals	is	visible	in	

																																																													
27	Tourism	in	Figures	2016,	Ministry	of	Tourism	of	the	Republic	of	Croatia,	2017	
28	Tourism	in	2017,	Croatian	Bureau	of	Statistics,	2018	
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the	period	2010-2017	(in	2017	there	were	60.87	%	more	arrivals	compared	to	2010).	The	trend	of	tourist	
nights	is	almost	identical	to	the	trend	of	tourist	arrivals.	Istria	County	is	the	most	visited	county	with	almost	
one-quarter	of	all	tourist	arrivals	(23.5	%)	and	slightly	over	a	quarter	of	all	tourist	nights	in	Croatia	(29.5	%).	
Istria	 County	 is	 also	 leading	 in	 the	 accommodation	 capacities	 with	 27.5	 %	 of	 Croatian	 capacities	 being	
located	in	this	county	(Table	11.).		
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Figure	48.	Tourist	arrivals	in	Adriatic	and	Continental	Croatia	in	the	period	2010-2017	-	Source:	Tourism	in	2010,	2011,	2012,	2013,	
2014,	2015,	2016,	2017,	Croatian	Bureau	of	Statistics.	

	

Table	11.	Tourist	arrivals,	stays	and	capacities	by	counties	of	Adriatic	Croatia	

County	of	 Arrivals	in	2017	 Nights	in	2017	 Capacity	in	2016	

Primorje-Gorski	kotar	 2,789,179	 14,897,443	 193,598	

Lika-Senj	 736,284	 2,647,025	 41,138	

Zadar	 1,559,419	 9,218,486	 145,983	

Šibenik-Knin	 923,233	 5,455,289	 92,489	

Split-Dalmatia	 3,159,851	 16,595,717	 239,446	

Istria	 4,104,018	 25,426,506	 295,337	
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Dubrovnik-Neretva	 1,864,114	 7,712,580	 85,712	

Adriatic	Croatia	-	Total	 15,136,098	 81,952,746	 1,093,703	

Republic	of	Croatia	-	Total	 17,449,080	 86,200,261	 1,149,221	

Source:	Tourism	in	2016,	2017,	Croatian	Bureau	of	Statistics	

	

All	 counties	of	 the	Adriatic	Croatia	 record	a	 steady	 increase	 in	 the	number	of	 tourist	 arrivals	 and	 tourist	
nights	(Figure	49).	The	most	intensive	absolute	(+1,522,195)	and	relative	increase	(+92.9	%)	of	the	number	
of	 tourist	 arrivals	 in	 the	 period	 2010-2017	 was	 recorded	 in	 the	 Split-Dalmatia	 County.	 This	 county	 also	
records	the	highest	 increase	 in	the	number	of	tourist	nights.	Accommodation	capacities	also	recorded	an	
increase	 in	all	 counties	of	Adriatic	Croatia,	with	 the	 largest	 relative	 increase	 in	 the	Split-Dalmatia	County	
(+32,2	 %).	 The	 most	 popular	 coastal	 destinations	 are	 Dubrovnik	 (987.567	 stays),	 Split	 (583.041),	 Rovinj	
(561.023),	 Poreč	 (511.898),	 Zadar	 (421.130),	 Opatija	 (413.848)	 and	 Umag	 (408.213)29.	 Largest	 tourist	
capacities	have	Istria	(294.339	beds)	and	Split-Dalmatia	(239.329)	counties.		

																																																													
29	Tourism	in	coastal	towns	and	municipalities	2016,	Croatian	Bureau	of	Statistics,	2017	
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Figure	49.	Tourist	arrivals	by	counties	of	Adriatic	Croatia	in	the	period	2010-2017	-	Source:	Tourism	in	2010,	2011,	2012,	2013,	2014,	
2015,	2016,	2017,	Croatian	Bureau	of	Statistics	

	

Nautical	tourism	has	an	increasingly	important	role	in	Croatian	tourism.	According	to	the	Croatian	Bureau	
of	 Statistics,	 Croatia	 has	 139	 nautical	 ports	 in	 2016,	 of	 which	 71	 were	 marinas	 (Table	 12.).	 The	 largest	
number	 of	 nautical	 ports	 are	 located	 in	 the	 Zadar	 County,	 with	 most	 of	 them	 being	 anchorages.	 The	
number	 of	 marinas	 is	 almost	 the	 same	 in	 all	 counties	 (between	 12	 and	 15),	 except	 for	 the	 Dubrovnik-
Neretva	County.		

	

Table	12.	Nautical	ports	by	counties	of	Adriatic	Croatia	in	2016	

County	

To
ta
l	

An
ch
or
ag
e	

M
oo

rin
g	

Marinas	 Uncategorised	

nautical	

ports	

Land	
marina	

Category	I	 Category	II	 Category	III	
Categorized	
and	marked	
by	anchors	

Primorje-Gorski	kotar	 26	 8	 3	 5	 1	 2	 3	 4	 -	

Zadar	 44	 30	 2	 4	 -	 4	 4	 -	 -	

Šibenik-Knin	 21	 7	 -	 1	 2	 3	 5	 3	 -	

Split-Dalmatia	 27	 12	 1	 2	 -	 3	 3	 5	 1	
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Istria	 13	 -	 1	 -	 3	 3	 2	 4	 -	

Dubrovnik-Neretva	 8	 1	 -	 1	 -	 2	 -	 2	 2	

Republic	of	Croatia	 139	 58	 7	 13	 6	 17	 17	 18	 3	

Source:	Nautical	tourism,	Capacity	and	Turnover	of	Ports,	2016,	Croatian	Bureau	of	Statistics	

	

In	2016,	the	Republic	of	Croatia	had	a	total	of	3,764,124	m2	of	water	surface	area	and	785,987	m2	of	land	
surface	 area	 foreseen	 for	 the	 needs	 of	 nautical	 ports.	 There	was	 a	 total	 of	 17,428	moorings	 and	 13,422	
vessels	permanently	moored,	while	 the	number	of	vessels	 in	 transit	was	198,151.	By	counties,	County	of	
Zadar	has	the	largest	surface	area	and	the	largest	number	of	moorings;	the	Primorje-Gorski	kotar	has	the	
largest	total	surface	area	on	land;	while	the	Split-Dalmatia	records	the	largest	number	of	vessels	in	transit	
(Table	13.).		

	

Table	13.	The	capacity	of	nautical	ports	by	counties	of	Adriatic	Croatia	in	2016	

County	of	
Water	surface	area	

(m2)	
Total	surface	area	on	

land	(m2)	
Moorings,	

total	
Vessels	in	nautical	
ports,	in	transit	

Primorje-Gorski	kotar	 636,630	 176,513	 2,891	 22,417	

Zadar	 1,169,556	 149,886	 3,966	 34,556	

Šibenik-Knin	 760,070	 137,372	 3,671	 48,110	

Split-Dalmatia	 434,830	 81,262	 2,451	 52,995	

Istria	 619,470	 160,239	 3,512	 23,641	

Dubrovnik-Neretva	 143,568	 143,568	 937	 16,432	

Republic	of	Croatia	 3,764,124	 785,987	 17,428	 198,151	
Source:	Nautical	tourism,	Capacity	and	Turnover	of	Ports,	2016,	Croatian	Bureau	of	Statistics	

	

Analysing	the	trends	of	nautical	tourism	(Table	14.),	it	can	be	seen	that	the	water	surface	area	of	nautical	
ports	increased	by	13	%	in	the	period	2010-2016,	with	the	highest	increase	in	the	County	of	Split-Dalmatia	
(82,8	 %),	 while	 the	 highest	 decline	 was	 recorded	 in	 the	 County	 of	 Primorje-Gorski	 kotar	 (-22,6	 %).	 The	
number	of	moorings	 increased	by	3	%	with	the	 largest	 increase	 in	County	of	Dubrovnik-Neretva	(43,3	%).	
Counties	of	Istria	(-18,2	%)	and	Primorje-Gorski	kotar	(-15,4	%)	record	a	decline.	Similar	trends	can	be	seen	
in	the	category	of	the	total	surface	area	on	land	(increase	in	the	County	of	Dubrovnik-Neretva	and	decline	
in	Istria	and	Primorje-Gorski	kotar).	In	the	category	of	vessels	in	transit,	Croatia	recorded	a	decline	of	3,8	%	
in	the	period	2010-2016,	with	all	of	the	counties	having	negative	trends	 in	this	category,	except	for	Split-
Dalmatia	 (+45,3	 %)	 and	 Dubrovnik-Neretva	 (+6,4	 %).	 Recent	 trends	 point	 out	 that	 the	 southern	 part	 of	
Adriatic	 Croatia	 is	 becoming	 an	 important	 nautical	 destination	 that	 attracts	 an	 increasing	 number	 of	
nautical	tourists	with	the	simultaneous	expansion	of	nautical	infrastructure.	In	the	same	time,	the	northern	
part	of	Adriatic	Croatia	 (Istria	and	Primorje-Gorski	kotar)	 recorded	a	decline	 in	almost	all	of	 the	analysed	
categories.	However,	general	 trends	point	out	 the	continuous	 increase	of	nautical	 tourism	 importance	 in	
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the	 tourism	 sector	 of	 the	 Republic	 of	 Croatia;	 so,	 the	 further	 expansion	 of	 the	 nautical	 tourism	 ports	
infrastructure	and	an	increase	of	the	number	of	nautical	vessels	is	expected.	
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Table	14.	The	capacity	of	nautical	ports	in	the	period	2010-2016	

County	of	
Nautical	ports	

Water	surface	area	
(m2)	

The	surface	area	on	
land	(m2)	

Moorings	
Vessels,	

permanently	
moored	

Vessels,	in	transit	

2010	 2016	 2010	 2016	 2010	 2016	 2010	 2016	 2010	 2016	 2010	 2016	

Republic	 of	
Croatia	

98	 139	 3,313,110	 3,764,124	 756,538	 785,987	 16,913	 17,428	 14,431	 13,422	 206,028	 198,151	

Primorje-
Gorski	kotar	

30	 26	 822,711	 636,630	 180,960	 176,513	 3,416	 2,891	 3,225	 2,561	 25,463	 22,417	

Zadar	 24	 44	 960,224	 1,169,556	 127,938	 149,886	 3,759	 3,966	 3,043	 2,710	 51,935	 34,556	

Šibenik-Knin	 11	 21	 531,059	 760,070	 130,891	 137,372	 3,001	 3,671	 2,572	 2,788	 48,849	 48,110	

Split-
Dalmatia	

13	 27	 237,852	 434,830	 69,896	 81,262	 1,792	 2,451	 1,445	 1,950	 36,465	 52,995	

Istria	 15	 13	 664,803	 619,470	 160,689	 160,239	 4,291	 3,512	 3,699	 2,835	 27,866	 23,641	

Dubrovnik-
Neretva	

5	 8	 96,461	 143,568	 86,164	 143,568	 654	 937	 447	 578	 15,450	 16,432	

Source:	Nautical	tourism,	Capacity,	and	Turnover	of	Ports,	2010,	2016,	Croatian	Bureau	of	Statistics	

	

According	 to	 the	 Spatial	 Development	 Strategy	 of	 the	 Republic	 of	 Croatia	 (OG	 106/17),	 a	 total	 existing	
capacity	of	nautical	ports	(number	of	moorings)	was	21,020	in	2010.	In	addition	to	that,	a	total	of	33,105	of	
new	moorings	were	planned.	Meanwhile,	in	accordance	with	the	research,	analysis	and	conclusions	of	the	
Strategy	 of	 the	 Development	 of	 the	 nautical	 tourism	 of	 the	 Republic	 of	 Croatia	 from	 2009	 to	 2019,	 a	
moderate	scenario	of	nautical	 tourism	development	 (planned	15,000	new	moorings)	was	adopted,	based	
on	the	determined	carrying	capacity	of	space,	a	moderate	annual	growth	rate	and	the	principle	of	balanced	
regional	development.	

	

Table	15.	Planned	capacity	of	moorings	in	nautical	ports	in	the	Republic	of	Croatia	

County	of	
Existing	(2010)	 Planned	

In	total	
Water	 Land	 In	total	 Water	 Land	 In	total	

Istria	 3,890	 772	 4,662	 7,330	 7,100	 14,430	 19,092	
Primorje-

Gorski	kotar	 3,228	 1,938	 5,166	 3,100	 0	 3,100	 8,266	

Lika-Senj	 0	 0	 0	 850	 800	 1,650	 1,650	
Zadar	 3,676	 1,030	 4,706	 1,800	 0	 1,800	 6,506	

Šibenik-Knin	 2,795	 900	 3,695	 2,140	 0	 2,140	 5,835	
Split-

Dalmatia	 1,581	 390	 1,971	 3,185	 0	 3,185	 5,156	

Dubrovnik-
Neretva	 664	 156	 820	 6,400	 400	 6,800	 7,620	

In	total	 15,834	 5,186	 21,020	 24,805	 8,300	 33,105	 54,125	
Source:	Spatial	Development	Strategy	of	the	Republic	of	Croatia,	OG	106/17	
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According	to	the	Croatian	Bureau	of	Statistics,	the	number	of	passengers	on	foreign	vessels	on	the	cruise	
was	increasing	until	2013,	after	which	the	period	of	stagnation	and	the	slight	decline	was	recorded	in	the	
following	years.	The	number	of	foreign	vessels	on	cruise	varies,	but	the	general	trend	indicates	a	decrease	
in	their	number	(Table	16.).	Although	cruises	are	an	important	part	of	Croatian	tourism,	the	indicators	point	
out	 to	 slightly	 negative	 trends.	 The	most	 visited	port	 by	 the	 vessels	 on	 a	 cruise	 in	 2017	was	 the	port	 of	
Dubrovnik,	 followed	by	Split,	Korčula,	 and	Hvar	 (Figure	50),	which	points	 to	 the	 fact	 that	 cruise	 trips	are	
mainly	concentrated	in	the	southern	part	of	the	Adriatic	Croatia.	Dubrovnik	is	the	second	Adriatic	port	for	
the	number	of	cruise	arrivals	with	the	total	number	of	passengers	of	833.588	in	2016.30	

	

Table	16.	Number	of	foreign	vessels	on	cruise	and	passengers	in	the	Republic	of	Croatia	in	the	period	2010-2017	

Category	 2010	 2011	 2012	 2013	 2014	 2015	 2016	 2017	

Cruises	 855	 830	 802	 828	 700	 768	 825	 691	

Passengers	
on	board	

1,093,919	 1,141,454	 1,154,814	 1,237,623	 1,021,537	 1,048,229	 1,092,199	 947,306	

Source:	Foreign	vessels	on	a	cruise	in	the	Republic	of	Croatia,	2010,	2011,	2012,	2013,	2014,	2015,	2016,	2017,	Croatian	Bureau	of	Statistics	
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Figure	50.	The	most	visited	seaports	in	the	Republic	of	Croatia	in	2017	-	Source:	Foreign	vessels	on	a	cruise	in	the	Republic	of	Croatia,	
2017,	Croatian	Bureau	of	Statistics.	

	

																																																													
30	Adriatic	Tourism	Report	2017,	Risposte	Turismo,	2017	
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The	 tourism	has	an	 important	economic	and	socioeconomic	 importance	 for	 the	coastal	area.	Continuous	
growth	is	present	(even	during	the	economic	crisis)	which	significantly	affects	Croatian	economy31.	But,	the	
main	problem	of	 the	 tourism	 is	 its	orientation	 to	 the	product	of	 “sun	and	 sea	 “.	 Evidence	of	 this	 is	 high	
seasonality,	proven	by	the	fact	that	52,5	%	of	tourist	arrivals	and	62,2	%	of	tourist	nights	are	recorded	in	
the	months	of	July	and	August	(Figure	51).	Seasonality	is	a	result	of	climate	conditions	and	the	tradition	of	
summer	holidays,	as	well	as	mass	tourism.	Mass	tourism,	which	is	manifested	in	form	of	bathing	tourism,	is	
the	 most	 prominent	 tourism	 form	 that	 brings	 problems	 of	 overcrowding	 and	 overcapacity	 of	 spatial	
possibilities.	For	this	reason,	the	tourism	sector	develops	initiatives	to	expand	the	tourist	offer	and	create	
the	basis	for	the	development	of	“high-profile”	tourism.	By	developing	selective	forms	of	tourism	(nautical,	
cultural	 and	 ecological	 tourism),	 the	Republic	 of	 Croatia	 is	 seeking	 to	 improve	 its	 tourist	 offer.	 In	 recent	
years	seasonality	has	slightly	decreased	due	to	the	accelerated	development	of	selective	forms	of	tourism.			
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Figure	51.	Tourist	arrivals	in	Adriatic	Croatia	in	2017,	by	months	-	Source:	Tourism	in	2017,	Croatian	Bureau	of	Statistics.	

	

An	 important	 segment	 of	 tourist	 infrastructure	 are	 tourism	 zones.	 Because	 Croatian	 coast	 is	 the	 most	
attractive	 area	 for	 tourists,	 many	 coastal	 areas	 were	 (and	 are)	 designated	 to	 the	 development	 of	
infrastructure	 and	 objects	 exclusively	 for	 tourism	 purposes	 –	 tourism	 zones.	 	 According	 to	 the	 Croatian	
Institute	for	Spatial	Development32,	a	total	of	36.7%	of	all	planned	tourism	zone	areas	are	currently	built	in	
Croatia,	while	the	rest	of	planned	area	are	expected	to	be	developed	in	the	future.	It	is	interesting	to	point	

																																																													
31	Economic	and	social	analysis	of	use	and	cost	of	decay	of	marine	environment	and	coastal	area,	Economic	institute,	Zagreb,	
Faculty	of	economics,	Split,	2015	
32	Integrated	Coastal	Zone	Management,	Croatian	Institute	for	Spatial	Development,	URBOS,	2014	
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out	that	only	4.4%	of	all	planned	tourism	zone	areas	and	5%	of	all	planned	capacities	in	tourism	zones	are	
built	on	the	Croatian	islands,	while	95%	of	them	are	still	planned	for	realization.	According	to	the	Croatian	
Institute	for	Spatial	Development,	4.7%	of	Croatian	coastline	is	occupied	by	planned	tourism	zones	(Table	
17.).	 The	 largest	 share	 of	 occupied	 coastline	 can	 be	 seen	 in	 the	 County	 of	 Istria,	where	 16.3%	 of	 entire	
coastline	 is	designated	for	 the	development	of	 tourism	zones.	 In	the	same	time,	 the	 lowest	share	can	be	
seen	in	the	County	of	Dubrovnik-Neretva	where	only	2.2%	of	the	coastline	is	designated	for	tourism	zones.		

	

Table	17.	The	share	of	coastline	length	occupied	by	planned	tourism	zones	outside	the	settlements	

County	of	
The	length	of	the	coastline	

(km)	

Coastline	length	of	
construction	areas	for	the	
purpose	of	tourism	zones	

(km)	

Share	(%)	

Istria	 535	 87.35	 16.3	
Primorje-Gorski	kotar	 1196.6	 48.22	 4.0	

Lika-Senj	 187.3	 13.21	 7.1	
Zadar	 1309.6	 66.08	 5.0	
Šibenik-Knin	 841.6	 22.56	 2.7	
Split-Dalmatia	 1043.8	 32	 3.1	
Dubrovnik-Neretva	 1164	 25.45	 2.2	

In	total	 6277.9	 294.87	 4.7	
Source:	Integrated	Coastal	Zone	Management,	Croatian	Institute	for	Spatial	Development,	URBOS,	2014	

	

A	total	number	of	607	existing	and	planned	tourism	zones	can	be	found	in	current	versions	of	spatial	plans	
of	counties,	of	which	122	are	existing	ones	and	282	are	planned	tourism	zones.	According	to	the	number	of	
planned	tourism	zones	in	spatial	plans,	it	can	be	concluded	that	their	intensive	development	is	planned	in	
the	future.	This	is	evidenced	by	the	fact	that	the	number	of	planned	tourism	zones	exceeds	the	number	of	
existing	ones	in	the	four	counties	(for	example	147	tourism	zones	are	planned	in	the	County	of	Zadar,	while	
currently	23	of	them	exist).			

Table	18.	Tourism	zones	by	counties	of	Adriatic	Croatia	according	to	spatial	plans	

County	of	 Tourism	zones	

Istria	 64	existing,	max.	capacity	205.239	
49	planned,	max.	capacity	34.234	

Primorje-Gorski	Kotar	 102	zones,	max.	capacity	126.810	

Lika-Senj	 9	existing	
16	planned	

Zadar	 23	existing,	capacity	28.580	
147	planned,	capacity	107.950	

Šibenik-Knin	 12	existing,	capacity	12.408,	max.	capacity	18.300	
21	planned,	max.	capacity	27.400	

Split-Dalmatia	 101	zones,	max.	capacity	72.300	

Dubrovnik-Neretva	
14	existing,	capacity	11.200	(all	in	PCA)	

49	planned,	capacity	36.628	
4	in	exploration	phase	
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Source:	Spatial	Plan	of	Istria	County,	2016;	Spatial	Plan	of	Primorje-Gorski	kotar	County,	2017;	Spatial	Plan	of	Lika-Senj	County,	2017;	Spatial	Plan	of	
Zadar	County,	2015;	Spatial	Plan	of	Šibenik-Knin	County,	2017;	Spatial	Plan	of	Split-Dalmatia,	2013;	Spatial	Plan	of	Dubrovnik-Neretva	County,	2016	

	

	

Figure	52.	Tourism	zones	(both	existing	and	planned)	according	to	spatial	plans	

Source:	Spatial	Plan	of	Istria	County,	2016;	Spatial	Plan	of	Primorje-Gorski	kotar	County,	2017;	Spatial	Plan	of	Lika-Senj	County,	2017;	Spatial	Plan	of	
Zadar	County,	2015;	Spatial	Plan	of	Šibenik-Knin	County,	2017;	Spatial	Plan	of	Split-Dalmatia,	2013;	Spatial	Plan	of	Dubrovnik-Neretva	County,	2016	

	

A	 total	 of	 229	 nautical	 ports	 (both	 existing	 and	 planned)	 can	 be	 found	 in	 spatial	 plans,	with	 the	 largest	
number	in	the	County	of	Split-Dalmatia	(55),	followed	by	Zadar	(51)	and	Dubrovnik-Neretva	(37).	It	should	
be	noted	that	 in	almost	all	 counties	 the	number	of	planned	nautical	ports	 is	 significantly	higher	 than	the	
number	 of	 existing	 ones	 (for	 example,	 in	 Split-Dalmatia	 there	 are	 11	 existing	 and	 44	 planned	 nautical	
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ports).	 It	 can	 be	 concluded	 that	 the	 data	 from	 the	 spatial	 plans	 indicate	 the	 aspiration	 for	 the	 intensive	
development	of	the	nautical	tourism	infrastructure.	

	

Table	19.	Nautical	ports	by	counties	of	Adriatic	Croatia	according	to	spatial	plans	

County	of	 Nautical	port	
Istria	 31	locations	

Primorje-Gorski	Kotar	 23	locations	
Lika-Senj	 10	planned	

Zadar	
10	existing	
41	planned	

18	nautical	anchorages	(existing)	

Šibenik-Knin	
Anchorage	locations	–	40	

13	existing	
9	planned	

Split-Dalmatia	 11	existing	
44	planned	

Dubrovnik-Neretva	 3	existing	
34	planned	

Source:	Spatial	Plan	of	Istria	County,	2016;	Spatial	Plan	of	Primorje-Gorski	kotar	County,	2017;	Spatial	Plan	of	Lika-Senj	County,	2017;	Spatial	Plan	of	
Zadar	County,	2015;	Spatial	Plan	of	Šibenik-Knin	County,	2017;	Spatial	Plan	of	Split-Dalmatia,	2013;	Spatial	Plan	of	Dubrovnik-Neretva	County,	2016	

	

	

Figure	53.	Nautical	port	locations	(both	existing	and	planned)	according	to	spatial	plans	
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Source:	Spatial	Plan	of	Istria	County,	2016;	Spatial	Plan	of	Primorje-Gorski	kotar	County,	2017;	Spatial	Plan	of	Lika-Senj	County,	2017;	Spatial	Plan	of	
Zadar	County,	2015;	Spatial	Plan	of	Šibenik-Knin	County,	2017;	Spatial	Plan	of	Split-Dalmatia,	2013;	Spatial	Plan	of	Dubrovnik-Neretva	County,	2016	

	

The	 Spatial	 Development	 Strategy	 has	 established	 the	 guidelines	 for	 tourism	 development	 with	 an	
objective	of	reducing	the	negative	impacts	of	tourism	on	coastal	and	marine	areas:	

• development	measures	should	focus	on	the	use	of	already	built	areas	and	existing	capacities	
• review	the	alignment	of	spatial	plans	on	local	and	regional	(county)	level	with	tourism	investment	

needs	(72%	of	planned	capacities	is	not	built)	
• to	 reduce	 pressure	 on	 the	 coastal	 area	 by	 strengthening	 continental	 tourism	 and	 developing	

selective	forms	of	tourism	
• strategic	tourism	development	plans	should	be	used	as	a	professional	background	for	the	purpose	

of	rational	use	of	available	space	during	the	preparation	of	spatial	plans	
• preferring	already	built	areas	when	considering/planning	infrastructure	works	
• nautical	centres	should	be	constructed	and	placed	within	the	urban	area	and	settlements	with	an	

already	built	nautical	port,	giving	priority	to	existing	ports	of	nautical	tourism.	

	

The	tourism	sector	is	the	fastest	growing	industry	in	the	Croatian	economy,	contributing	substantially	(18%)	
to	 the	 increase	of	 the	national	GDP.	According	 to	 statistics,	2016	brought	16.3	million	arrivals,	 a	 total	of	
million	overnight	stays,	that	is	11	million	more	than	the	previous	year	(Raiffeisenbank	data).	

For	the	future,	until	2025,	a	growth	of	3.7%	per	year	has	been	estimated	and	this	trend	is	more	reliable,	if	
Croatia	develops	its	tourist	offer.	In	this	sense,	new	investments	have	been	planned,	for	a	total	of	7	billion	
euros	in	the	hotel	sector,	which	continues	to	be	the	main	investment	pole.	

Tourist	 traffic	 in	 Croatia	 is	 highly	 seasonal	with	 the	 period	 June-September	 that	 counts	 75.5%	 of	 tourist	
arrivals	and	85.7%	of	overnight	stays.	

Therefore,	 the	Croatian	government's	priority	 is	 to	diversify	 its	products	and	services	 in	order	 to	prolong	
the	tourist	season,	by	improving	the	quality	of	the	sector	and	creating	business	opportunities	and	jobs.	

	
	

4.4.3 Slovenia	
	

In	Slovenia,	the	tourism	sector	 is	of	 fundamental	 importance	to	the	country's	economy.	Data	released	by	
the	 Slovenian	 Bureau	 of	 Statistics,	 updated	 to	 2017,	 show	 a	 27%	 increase	 in	 the	 number	 of	 arrivals	 in	
Slovenia	compared	to	2016.	

The	Government	of	the	Republic	of	Slovenia,	as	shown	in	the	document	Strategy	for	the	sustainable	growth	
of	 Slovenian	 tourism	 for	 2017-2021,	 intends	 to	 make	 substantial	 investments	 in	 the	 renewal	 of	 tourist	
infrastructure.	The	goal	 is	 to	achieve	by	2021	an	 inflow	with	a	value	of	3.7-4	billion,	5-5.5	million	 tourist	
stays,	16-18	million	overnight	stays	and	an	increase	in	full-time	employment	in	the	tourism	sector	of	8,000-
12,000	employees.		
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On	the	cruise	tourism	front,	it	has	existed	in	Slovenia	since	2005,	when	the	first	cruise	ship	docked	at	the	
port	of	Koper.	Since	then,	the	sector	has	been	invested	by	a	steady	growth	and	future	forecasts	are	in	the	
same	direction	(Uran	Maravić	et	al.,	2016).		

Nautical	 tourism	has	 prompted	 the	 construction	 and	development	 of	 touristic	 poles	 along	 the	 Slovenian	
coast,	 that	 is	 real	 tourist	 centres,	 offering	 many	 services,	 such	 as	 restaurants,	 hotels	 and	 shops,	 and	
favouring	 the	 tourist	 offer	 expansion	 through	 integration	with	 other	 activities	 (day	 trips,	 events,	 sports,	
etc.).	In	the	next	years,	positive	trends	are	expected	for	nautical	tourism.			

	

	

4.4.4 Greece	
	

Tourism	is	a	critical	issue	for	the	development	of	Greek	Economy	and	is	currently	more	relevant	than	ever	
before,	 because	 of	 its	 spatial	 and	 environmental	 dimensions.	 The	 development	 planning	 for	 the	 period	
2014-2020	 has	 placed	 tourism	 among	 the	main	 axes	 of	 the	 development	 strategy	 and	 acknowledged	 its	
very	 significant	 contribution	 towards	 the	 effort	 of	 the	 recovery	 of	 the	 Greek	 economy.	 Besides	 that,	
tourism	 is	 a	 spatial	 phenomenon.	 In	 particular,	 coastal	 and	 maritime	 tourism	 have	 a	 major	 role	 in	 the	
economic,	 social	 and	 territorial	 development	 of	 the	 coastal	 and	 island	 regions	 of	 the	 country,	 many	 of	
which	are	the	main	source	of	 income	and	employment.	Moreover,	the	kind	of	tourism	with	the	sea	as	its	
dominant	motive	undoubtedly	prevails	 over	other	 forms	 (such	 as	 rural	 tourism,	 eco-tourism,	 conference	
tourism,	etc.).		

The	 concept	 of	 coastal	 tourism	 embraces	 the	 full	 range	 of	 tourism,	 leisure,	 and	 recreationally	 oriented	
activities	that	take	place	in	the	coastal	zone	and	the	offshore	coastal	waters.	These	include	coastal	tourism	
development	 (accommodation,	 restaurants,	 food	 industry,	 and	 second	 homes),	 and	 the	 infrastructure	
supporting	 coastal	 development	 (e.g.	 retail	 businesses,	 marinas,	 and	 activity	 suppliers).	 It	 also	 includes	
tourism	 activities	 such	 as	 recreational	 boating,	 coast	 and	 marine-based	 ecotourism,	 cruises,	 swimming,	
recreational	 fishing,	 snorkeling	 and	 diving.	 Marine	 tourism	 is	 closely	 related	 to	 the	 concept	 of	 coastal	
tourism	but	also	includes	ocean-based	tourism	such	as	deep-sea	fishing	and	yacht	cruising.		

In	addition,	it	is	important	to	notice	that	"the	European	Strategy	for	more	Growth	and	Jobs	in	Coastal	and	
Maritime	 Tourism"	 describes	 coastal	 tourism	 as	 "beach	 tourism"	 covering	 recreational	 activities,	 eg.	
swimming	and	sunbathing,	and	other	activities	 for	which	proximity	to	the	sea	 is	an	asset,	such	as	coastal	
walks	and	wildlife	observation.	The	same	document	states	that	maritime	tourism	primarily	covers	tourism	
activities	 that	have	a	predominant	motivation	 for	 the	sea,	eg.	Water	sports	 (often	taking	place	 in	coastal	
waters),	sailing,	boats	and	cruises.		

As	 regards	 the	 contribution	 of	 tourism	 to	 the	 economic	 and	 social	 development	 of	 Greece	 (GDP,	
employment,	etc.)	and	the	trends	/	forecasts,	the	following	apply:		
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• Tourism	is	the	most	extroverted	sector	of	the	Greek	economy,	as	more	than	90%	of	its	revenues	come	
from	abroad,	contributing	crucially	to	employment,	GDP	and	the	country's	competitiveness.		

• According	to	the	Labor	Force	Survey	(Hellenic	Statistical	Authority)	the	number	of	employees	in	tourism	
sector	amounts	to	(OECD	methodology)	Table	20:	

	

Year	 2015	 2016	 2017	

Employees	 473.700	 502.400	 511.900	

Table	20	–	Number	of	emplyees	in	Tourism	Sector	–	SOURCE:	Hellenic	Statistical	Autority	

• According	 to	 the	 Labor	 Force	 Survey,	 tourism	 at	 its	 peak	 occupies	 more	 than	 10%	 of	 the	 country's	
workforce	 (341.2	 thousand)	 and	 is	 the	 third	 largest	 sector	 in	 terms	 of	 number	 of	 employees	 (after	
Commercial	and	the	Primary	sector)	and	above	of	the	Manufacturing	and	Public	Sector.	

• More	 than	 50%	 of	 the	 GDP	 in	 the	 islands	 and	 remote	 regions	 is	 generated	 by	 tourism,	 despite	 its	
seasonality:	52%	in	Crete,	58%	in	the	Ionian	Islands	and	68%	in	South	Aegean.		

• In	2016,	in	the	three	island	regions	of	the	country,	which	receive	the	largest	volume	of	tourists	(Crete,	
Ionian	 Islands,	 South	 Aegean),	 tourism	 contributes	 significantly	 to	 employment	 (15,9%,	 23,0%	 and	
23,2%	 respectively).	 In	 the	 remaining	 regions,	 the	 contribution	 of	 tourism	 is	 less,	 nevertheless	 it	
contributes	significantly	to	rates	between	6.7%	and	11.6%.		

• Direct	and	indirect	employment	in	the	tourism	sector	has	reached	800	thousand	and	has	a	potential	to	
exceed	1	million	by	2021.		

• An	important	part	of	the	public	revenue	comes	from	contributions	and	taxes	from	tourism	businesses.		

The	Table	21	and	Table	22	below	summarize	the	basic	figures	of	Greek	tourism	for	all	the	tourist	businesses	
that	it	includes.	

	

INDICATORS	 2015	 2016	 2017	

Contribution	to	GDP		 18.5%	 18.6%	 19,7%	

Contribution	to	employment		 23.1%	 23,7%	 24.8%	

Employees		 821.900	 860.500	 934.500	

Table	21	-	Indicators	of	Greek	tourism,	Source:	World	Travel	and	Tourism	Council	(WTTC)	
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INDICATORS	 2015	 2016	 2017	 2018	

(Jan-Aug)	

Travel	receipts	 13.393	 14.125,8	 14.630,1	 11.764,20	

Table	22	-	Travel	Receipts	(in	millions	€),	Source:		Bank	of	Greece	–	Frontier	Survey	

	

INDICATORS	 2014	 2015	 2016	 2017	

	

Arrivals	 24.272	 26.114	 28.071	 30.161	

Table	22:	Arrivals	of	non-Residences	(in	thousands	of	visitors),	Source:	Bank	of	Greece	

	

Regarding	 the	 contribution	of	maritime	and	coastal	 tourism	 to	 the	economic	and	 social	development	of	
Greece	and	the	trends/forecasts	the	following	facts	apply:		

• Coastal	 and	 maritime	 tourism	 contributes	 to	 increased	 tourism	 revenues	 and	 contributes	 to	
maintaining	the	cohesion	of	insular	Greece	not	only	by	creating	jobs	and	income,	but	also	by	interacting	
with	other	productive	sectors.		

• The	Greek	marine	tourism,	with	the	current	data,	covers	3.8%	of	the	total	contribution	of	the	tourism	
sector	 to	 the	 country's	 GDP.	 As	 for	 the	 cruise	 and	 yachting	 tourism,	 the	 trends	 recorded	 until	 the	
economic	crisis	were	positive.		

• According	 to	 the	 International	 Council	 of	Marine	 Industry	 Associations	 (ICOMIA)	 for	Greece,	 in	 2014	
there	are	1.150	companies	operating	in	the	sector	of	shipbuilding,	equipment,	machinery	and	provision	
of	services	related	to	yachting	with	a	turnover	of	157	million	euro	and	9,240	jobs.		

• According	to	the	International	Council	of	Marine	Industry	Associations	–	ICOMIA,	(International	Marina	
Industry	Data	Collection	for	Greece):	

ü The	total	number	of	individuals	marinas/yachting	harbours	is	60	

ü The	total	number	of	wet	berths/slips	within	these	facilities	is	13.805	in	coastal	marinas,	and	1.600	
in	Super	Yachts	Berths	(Over	24m/79ft)	

ü The	total	Capacity	of	dry	storage	positions/slots/parks	is	8.200	

ü The	total	number	of	boat	ramps	is	approximately	413	

• As	 reported	 in	 the	 Naval	 Chamber	 (2012),	 the	 proportion	 is	 4.36	 employees	 for	 every	 100	mooring	
berths	in	the	marinas.	Also,	for	every	100	new	mooring	berths	in	marinas,	100	jobs	are	created	in	the	
yachting	support	sectors	of	the	local	economy.		
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The	competent	authority	 for	 tourism	policy	planning	and	development	 is	 the	Ministry	of	Tourism.	 In	 this	
context	the	main	competences	of	the	Ministry	of	Tourism	as	regards	the	maritime	area	are	the	following:	

• The	 spatial	 planning	 of	 tourism	 ports	 infrastructure	 (marinas,	 shelters	 and	 anchorages	 for	 tourist	
vessels).	

• The	promotion	of	tourism	policies	related	to	maritime	areas		

• The	coordination	of	the	procedures	for	the	adoption	of	the	Joint	Ministerial	Decisions	for	the	location	
of	the	ports’	infrastructure	and	the	concession	for	the	use	of	land	and	maritime	area.	

• The	coordination	of	competition	processes	for	the	concession	of	tourist	ports	

• The	licensing	of	the	operation	of	tourist	ports.	

• The	 planning	 and	 implementation	 of	 policy	 for	 t	 special	 forms	 of	 tourism	 and	 more	 specifically	 for	
diving	parks,	yachting,	cruising,	leisure	and	water	sports	activities.	

The	 Ministry	 also	 participates	 in	 all	 four	 work	 groups	 that	 operate	 in	 the	 framework	 of	 the	 National	
Coordination	Committee	for	Cruising	with	the	following	scopes:	

• Mapping	of	needs	 for	 the	creation	of	new	cruise	 ship	 infrastructure	and	 for	 the	 improvement	of	 the	
existing	ones.	

• Developing	an	Action	Plan	for	the	promotion	of	Cruising.	

• Dealing	with	International	Relation	issues.	

• Dealing	with	Operational	issues	regarding	cruising.		

The	vision	of	the	Ministry	of	Tourism	for	making	Greece	a	365-day	destination	includes	among	others	the	
development	 of	 special	 forms	 of	 Tourism	 such	 as	maritime	 tourism	 (cruising,	 yachting,	 diving	 and	 other	
water	sports	activities)	as	well	as	 its	promotion.	 	More	specifically,	the	Ministry	of	Tourism	has	set	out	to	
create	 a	 network	 which	 will	 include	 medium	 and	 large-scale	 tourist	 ports,	 as	 well	 as	 to	 establish	 and	
operate	 large	 scale	 hub	 ports	 and	 medium	 scale	 secondary	 ports	 (shelters	 and	 anchorages	 for	 tourist	
vessels)	for	the	interconnection	among	the	islands	and	mainland	destinations.	Furthermore,	the	Ministry’s	
main	priority	is	to	simplify	the	licensing	procedures	and	create	a	more	business-friendly	environment	that	
will	attract	more	investments.	

Port	 2014	 2015	 2016	 2017	
Piraeus		 1.055.556	 980.149	 1.094.135	 1.055.559	
Santorini		 742.553	 791.927	 783.893	 620.570	
Corfu		 672.553	/672.368	 647.347	 748.916	 679.681	
Mikonos		 610.207	 649.914	 722.517	 699.304	
Katakolo		 584.879	 459.882	 505.111	 567.047	
Rhodes		 311.182	 342.063	 314.689	 274.903	
Heraklion		 242.951	 219.805	 238.780	 181.693	
Patmos		 109.429	 124.476	 91.785	 110.878	
Kefalonia		 88.032	 149.227	 85.463	 61.598	

Table	23	-	Cruise	Statistics	2016,	Source:	Association	of	Greek	Ports	(http://www.elime.gr)	
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Accordingly,	as	the	main	priorities	for	the	development	of	yachting	tourism,	SETE33	defines	the	following:		

• Upgrading	 of	 the	 outdated	 tourist	 harbors	 and	marinas	 and	 creating	 high-quality	marinas	 to	 attract	
high-income	tourists.		

• Selection	of	locations	for	15-20	new	marinas	(in	addition	to	the	HRADF’s	plans).		

• Review	of	spatial,	tax,	regulatory	and	development	measures.		

• Set	up	of	an	integrated	development	plan	for	the	sector,	which	will	take	account	of	policies	in	the	EU	
(Directive	2014/89/EU),	with	the	participation	of	all	relevant	bodies.		

• Creation	of	a	sea-cluster	(eg	the	Aegean),	consisting	of	marine	tourism	networks,	as	well	as	by	research,	
industry,	 business	 stakeholders	 with	 interest	 in	 the	 sector	 and	 aiming	 to	 integrate	 the	 island	 and	
coastal	zones	of	Greece	 in	the	areas	of	sea	tourism.	The	aim	is	to	achieve	high	 level	of	growth	 in	the	
fields	of	entrepreneurship,	research	and	innovation.		

The	competent	authority	 for	the	spatial	organization	of	 tourism	 in	Greece	 is	 the	Ministry	of	Environment	
and	Energy.	For	almost	three	decades	after	the	introduction	of	the	first	spatial	planning	bill	 (law	360/76),	
the	Regional	Frameworks	for	Spatial	Planning	and	Sustainable	Development,	came	into	force	as	of	2003	-
2004	 and	 have	 been	 revised	 in	 2016.	 The	 revised	 Regional	 Frameworks,	 being	 on	 the	way	 to	 enter	 into	
force,	 lay	 down	 strategic	 provisions	 for	 spatial	 regulation	 of	 all	 sectors,	 tourism	 included.	 They	 are	
comprised	of	sets	of	texts	and	/	or	diagrams	with	which:	

• Both	 the	 role	 of	 the	 region	 in	 the	 international	 and	 European	 spheres,	 its	 role	 at	 national	 level	 and	
compared	to	other	regions	and	the	interregional	functions	it	has	or	can	develop,	as	well	as	the	factors	
influencing	 the	 long-term	 development	 and	 spatial	 structure	 at	 the	 regional	 level,	 are	 recorded	 and	
evaluated	

• The	spatial	 impact	of	European,	national	and	regional	policies	and	programs	at	 the	regional	 level	are	
assessed	

• The	main	priorities	and	strategic	choices	for	the	integrated	and	sustainable	development	of	the	space	
at	the	regional	level,	which	will	promote	its	equal	integration	in	the	wider	international,	European	and	
national	space	are	identified	with	a	fifteen-year	perspective.	

In	2009	the	Special	Framework	of	Spatial	Planning	and	Sustainable	Development	(SFSPSD)	for	Tourism	was	
adopted	(Joint	Ministerial	Decision	24208/2009,	GG	1138/B/2009),	that	regulates	the	spatial	arrangement	
of	the	sector	in	national	level	and	at	the	end	of	2013	the	revised	SFSPSD	for	Tourism	was	approved	(Joint	
Ministerial	Decision	67659	/2013,	GG	3155/B/2013).	As	both	plans	have	been	canceled	by	 the	Council	of	
State,	a	new	special	framework	for	tourism	is	currently	being	drawn	up.	

Nautical	 tourism	 is	 a	 growing	 sector,	 very	 important	 for	 the	 Greek	 economy.	 Some	 studies	 show	 that	
Greece	remains	one	of	the	preferred	destinations	for	people	who	travel	by	sea	with	the	yacht.	In	fact,	with	
22	marinas,	Greece	is	among	the	top	four	places	in	the	ranking	of	the	most	popular	marinas.	

	

																																																													
33	Greek	Tourism	Confederation	
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4.5 Alternative	fuels	

	

4.5.1 Italy	
	

Italy	is	one	of	the	countries	that	imports	the	most	oil	and	natural	gas	to	meet	its	national	energy	needs.	In	
2014,	 in	 marine	 areas	 there	 was	 an	 increase	 of	 5.5%	 in	 the	 production	 of	 crude	 oil	 (Figure	 54)	 and	 a	
decrease	 of	 7.9%	 in	 the	 production	 of	 natural	 gas	 (Figure	 55),	 compared	 to	 2013.	 This	 is	 evident	 in	 the	
following	figures,	where	historical	trends	of	oil	and	gas	production	are	shown.		

	

Figure	54	–	Oil	production,	1994	–	2014	(source:	Ministero	dello	Sviluppo	Economico,	2015)	
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Figure	55	–	Gas	production,	1994	–	2014	(source:	Ministero	dello	Sviluppo	Economico,	2015)	
	

In	 2012,	 Italy	 adopted	 the	 National	 Energy	 Strategy	 (SEN)	 with	 the	 proposal	 to	 double	 its	 national	
production	by	2020.	

The	objectives	of	the	strategy	are:	

- security	of	energy	supply;		
- reduction	of	energy	costs;		
- promotion	of	innovation;		
- environmental	protection	and	sustainable	development.	

Italy's	intention	is	to	standardise,	in	the	future,	the	types	of	energy	supply	on	which	it	currently	depends	to	
an	exaggerated	degree.	All	this	translates	into	an	increase	in	the	use	of	energy	from	renewable	sources	and	
nuclear	energy.	

According	 to	 data	 provided	 by	 the	 Italian	Ministry	 of	 Economic	Development,	 at	 31	December	 2014,	 45	
proceedings	to	obtain	permits	for	exploration	hydrocarbons	at	sea	(i.e.,	permits	to	record	seismic	activity	
and	drill	exploratory	wells)	were	in	progress.	Four	of	these	claims	were	already	in	the	phase	of	issuing	the	
transfer	decree	and	31	were	the	proceedings	in	the	process	of	evaluation.	

Analizing	the	trend	on	national	energy	production	contained	in	Table	24,	we	can	see	how	in	2020	that	total	
production	of	energy	is	40.392	Ktoe	(tonne	of	oil	equivalent)	and	the	sector	which	has	the	greatest	impact	
on	this	production	 is	Renewable	energy	sources.	This	 result	 is	very	positive	because	 it	also	 indicates	 that	
Italy	 is	 in	 line	with	 the	Eurpean	directives	 that	aim	to	 increase	 the	production	of	energy	 from	renewable	
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sources.	The	same	can	be	said	 for	2030.	A	consideration	must	be	made	about	nuclear	energy,	which	will	
have	its	first	production	data	in	2020	and	which	will	increase	substantially	over	the	next	10	years.	Lastly,	a	
final	consideration	must	be	made	about	LNG	production,	which	is	set	to	fall	over	the	years,	as	the	data	for	
2020	and	2030	also	show	a	negative	trend.	

	

Table	24	–	Summary	energy	balance	and	indicators	in	Ktoe	(source:	EU	trends	to	2030)	

If	the	regulatory	and	fiscal	conditions	are	favourable	in	the	future,	solutions	are	already	being	explored	for	
the	 creation	 of	 a	 facility	 for	 the	 storage	 and	 use	 of	 LNG	 on	 national	 territory	 and	 the	 installation	 of	
equipment	capable	of	covering	a	market	volume	of	around	3.2	million	tonnes.		

A	fairly	plausible	hypothesis	could	be:	5	coastal	LNG	depots	of	30,000	-	50,000	m3,	3	cabotage	vessels	of	
25,000	-	30,000	m3,	4	barge	ships,	about	800	LNG	service	stations,	also	with	L-CNG.	

According	to	the	20-20-20	Strategy,	Italy	will	have	to	increase	its	share	of	energy	from	renewable	sources	
to	20%	by	2020.	Major	investments	have	been	made	on-shore,	but	offshore	sources	are	also	expected	to	be	
exploited	in	the	near	future.	

But	 that's	 not	 all,	 because	 the	 EU	 has	 also	 approved	 an	 agreement	 called	 the	 "climate-energy	 package"	
which	sets	 itself	the	target	of	reducing	emissions	by	40%	compared	to	1990	across	the	EU	and	increasing	
the	share	of	energy	produced	from	renewable	sources	by	27%	by	2030.	The	energy	saving	rate	is	reduced	
from	30	to	27%.	

Within	the	MED	programme,	a	major	project	called	ENERCOAST	(Renewable	energy	in	the	coastal	marine	
areas	of	the	Adriatic-Ionian	region)	was	proposed.		

The	project	aims	to	assess	what	alternatives	can	be	used	to	develop	the	innovative	technologies	currently	
available	and	 to	develop	projects	 that	 aim	 to	produce	 renewable	energy	 through	 the	exploitation	of	 the	
marine	environment.	The	aim	is	to	reduce	as	much	as	possible	the	consumption	of	energy	produced	from	
traditional	sources.	This	also	encourages	the	technological	growth	of	all	those	companies	operating	in	the	
sector.		

In	particular,	the	objectives	of	the	project	are:	

- Production	 of	 electricity	 through	 the	 use	 of	 low-power	 wind	 turbines,	 capable	 of	 also	 using	 the	
ventilation	speeds;	
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- Production	of	thermal	energy	through	the	use	of	seawater	as	a	source	of	heat.	To	produce	this	type	
of	energy,	heat	pumps	capable	of	converting	energy	are	used;	

- Production	of	energy	 from	solar	 sources;	 this	 can	be	achieved	 through	 the	use	of	 "solar	 cooling"	
(production	of	cooling	energy)	or	new	generation	photovoltaic	systems	(production	of	heat).	

Renewable	marine	energies	(waves,	wind	and	sea)	are	one	of	the	greatest	challenges	for	Italy,	but	above	all	
a	project	to	invest	in	given	the	large	quantity	of	coastal	areas	present	in	our	country.		

The	scenario	that	will	arise	in	the	future	for	this	sector	is	certainly	one	of	growth	and	is	currently	part	of	the	
National	Energy	Strategy	(NES).	

As	 far	 as	 wind	 energy	 production	 is	 concerned,	 many	 projects	 are	 being	 proposed,	 concerning	 the	
construction	of	offshore	wind	power	plants.		

In	 the	period	2006-2013,	15	projects	were	submitted	 to	 the	Government,	of	which	only	 two	would	have	
passed	the	approval	phase;	these	are	projects	relating	to	the	Gulf	of	Taranto	and	the	offshore	Gela	Sea.	In	
this	 sector	 too,	 the	 ENERCOAST	 project	 has	 identified	 two	potential	 sites	 for	 the	 installation	 of	 offshore	
wind	farms,	one	in	Volturino	and	the	other	in	Manfredonia.	

There	 are	 numerous	 projects	 for	 the	 development	 and	 construction	 of	 wave	 energy	 plants	 that	 are	
currently	under	development.		

This	is	also	a	very	expanding	sector.	In	fact,	the	analyses	of	the	European	Ocean	Energy	Association	show	
that	by	2020,	many	European	countries	will	be	building	marine	energy	production	plants.		

Estimates	 of	 global	 production	 trends	 are	 around	 3.6	 GW	 in	 2020	 and	 even	 188	 GW	 by	 2050.	 Italy	 in	
particular	is	one	of	the	countries	for	which	a	strong	development	of	plants	for	the	production	of	this	type	of	
energy	is	expected	in	the	future.	

	

4.5.2 Croatia		
	

4.5.2.1 Oil	and	gas	
	

At	present,	gas	production	 in	Croatia	 is	 carried	out	 in	 the	area	of	 the	northern	Adriatic,	where	are	 three	
exploitation	(concession)	fields	with	ten	gas	fields	covering	an	area	of	about	2000	km².	There	are	currently	
20	operating	platforms	for	gas	exploitation34.	Total	domestic	gas	production	 is	about	1,8	billion	m3	of	gas	
per	year,	of	which	56,1%	is		

	

																																																													
34	Croatian	Hydrocarbon	Agency,	2018	
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being	 drawn	 from	 the	 Adriatic	 Sea35.	 Production	 was	 halved	 from	 2015	 when	 3	 billion	 m3	 of	 gas	 were	
exploited36.	By	exploiting	gas	 from	the	Adriatic	Sea,	 the	Republic	of	Croatia	meets	35	%	of	 its	gas	needs.	
Existing	trends	point	to	a	reduction	in	gas	production	due	to	decrease	of	current	reserves,	which	can	also	
be	expected	in	the	coming	period	if	no	significant	new	hydrocarbons	reserves	will	be	found	in	the	Adriatic	
Sea37.		

	

	

Figure	56.	Sketch	of	gas	extraction	in	Croatia	from	northern	Adriatic	area	-	Source:	Croatian	Hydrocarbon	Agency,	2017	

In	 order	 to	 improve	 and	 strengthen	 its	 own	 resources,	 it	 is	 necessary	 to	 carry	 out	 exploration	 of	
hydrocarbon	in	the	areas	of	potential	oil	and	gas	presence	throughout	Croatia,	including	the	territorial	sea	
and	 the	 continental	 shelf	 area.	 In	order	 to	 achieve	 that,	 Croatia	has	developed	 the	 Framework	plan	and	
program	of	hydrocarbon	exploration	and	exploitation	in	the	Adriatic38,	which	defines	28	exploration	blocks	
along	 the	 territorial	 sea	 and	 the	 continental	 shelf	 on	 which	 exploration	 and	 potential	 exploitation	 are	
planned.	The	Croatian	government	has	temporarily	halted	plans	for	hydrocarbon	exploration	in	the	Adriatic	
Sea.	

																																																													
35	Spatial	Development	Strategy	of	the	Republic	of	Croatia,	OG	106/17	
36	Blue	Growth	Trends	in	the	Adriatic	Sea:	The	Challenge	of	Environmental	Protection,	MEDTRENDS,	2016	
37	Croatian	Hydrocarbon	Agency,	2018	
38	Framework	plan	and	program	of	hydrocarbon	exploration	and	exploitation	in	the	Adriatic,	2015	
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Framework	 plan	 and	 program	 of	 hydrocarbon	 exploration	 and	 exploitation	 in	 the	 Adriatic39	 defined	 28	
exploration	blocks	(34,407	km2)	dived	into	three	groups	according	to	the	sea	depth	criteria	–	North,	Middle	
and	South	Adriatic.	The	northern	Adriatic	area	 is	considerably	shallower	 (depths	up	 to	100	m)	with	eight	
exploration	 areas	 defined.	 The	middle	 Adriatic	 area	 is	 deeper	 (between	 50	 and	 500	m)	 and	 contains	 15	
exploration	areas,	while	 the	 southern	Adriatic	 is	 the	deepest	 (200-1220	m)	and	contains	 five	exploration	
blocks.	Existing	exploration	areas	are	planned	in	the	entire	area	of	the	continental	shelf	and	on	the	part	of	
the	territorial	sea.	Hydrocarbon	exploration	and	extraction	activities	are	not	allowed	in	internal	waters.		

	

	

Figure	57.	Sketch	of	defined	hydrocarbon	exploration	areas	-	Source:	Framework	plan	and	program	of	hydrocarbon	exploration	and	
exploitation	in	the	Adriatic,	2015.	

																																																													
39	Framework	plan	and	program	of	hydrocarbon	exploration	and	exploitation	in	the	Adriatic,	Ministry	of	Economy,	
Entrepreneurship	and	Crafts,	Zagreb,	2015	
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In	addition	to	the	hydrocarbon	exploration	and	exploitation	activities,	 it	 is	 important	to	mention	the	plan	
for	the	construction	of	the	LNG	(liquefied	natural	gas)	terminal	on	the	island	of	Krk.	LNG	terminal	has	the	
potential	 to	 be	 the	 main	 gas	 hub	 for	 Central	 and	 South-eastern	 Europe,	 which	 would	 increase	 the	
importance	of	 this	 sector	 in	Croatian	economy.	However,	 the	LNG	 terminal	 could	also	potentially	have	a	
substantial	impact	on	the	marine	area.	Planned	LNG	terminal	capacity	is	2,6	billion	m3	per	year	in	the	first	
stage	 of	 the	 project.	 The	 project	 is	 co-financed	 by	 the	 European	Union	 and	 is	 considered	 as	 one	 of	 the	
strategic	projects	of	 the	Republic	of	Croatia40.	 It	 is	 also	 important	 to	highlight	 the	 JANAF	–	Adria	project	
whose	purpose	is	to	increase	the	supply	security	of	crude	oil	and	transportation	from	Omišalj	to	EU	states.	
There	is	also	project	TAP	(Trans-Adriatic	Pipeline)	and	Ionian	Adriatic	Pipeline	(IAP).		

It	 is	 difficult	 to	 estimate	 future	 trends	 as	 the	 exploration	 and	 exploitation	 processes	 depend	 on	market	
profitability	 and	 geopolitical	 influences	 related	 to	 oil	 and	 gas	 market	 fluctuations.	 If	 exploration	 of	
hydrocarbon	 continues,	 there	 will	 be	 an	 increased	 need	 for	 capacity	 expansion	 and	 expansion	 of	
hydrocarbon	production	sites,	as	well	as	modernisation	of	the	related	land	infrastructure.	The	geographic	
position	of	Croatia	allows	favourable	development	of	transit	activities	related	to	hydrocarbons.	Realization	
of	LNG	terminal	on	Krk	would	greatly	increase	all	activities	related	to	hydrocarbons.		
	

4.5.2.2 Renewable	energy	
	
Although	the	Republic	of	Croatia	has	committed	to	increase	the	share	of	renewable	energy	production	till	
2020,	 there	 are	 no	 plans	 for	 offshore	 energy	 production	 (wind,	 tidal,	 etc.)	 due	 to	 inadequate	
meteorological	and	physical	conditions.	On	the	other	side,	continental	(“onshore”)	wind	plants	in	the	area	
are	 growing	 in	 number.	 According	 to	 Croatian	 Energy	Market	Operator	 (HROTE)	 reports,	 the	 number	 of	
wind	power	plants	 in	 seven	counties	of	Adriatic	Croatia	was	21	 in	201741.	 Total	 installed	power	was	519	
MW.	 In	 recent	years	 there	 is	a	 trend	of	growth	 in	 total	number	as	well	 as	 installed	electrical	 capacity	of	
wind	power	plants.		
	

																																																													
40	LNG	Croatia,	http://lng.hr/en/		
41	Croatian	Energy	Market	Operator	(HROTE),	Reports	2014,	2015,	2016,	2017,	2018	
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Figure	58.	The	number	and	total	installed	power	of	all	activated	electricity	purchase	contracts	produced	by	wind	power	plants,	2013-
2017.	-	Source:	Croatian	Energy	Market	Operator	(HROTE),	Reports	2014,	2015,	2016,	2017,	2018.	

	

According	to	the	Register	of	Projects	and	Installations	for	the	Use	of	Renewable	Energy	and	Cogeneration	
and	Preferred	Manufacturers,	which	 includes	both	 the	existing	 as	well	 as	planned	wind	and	 solar	power	
plants,	 at	 the	 end	 of	 2017,	 there	 was	 in	 total	 42	 projects	 regarding	 wind	 solar	 plants	 and	 152	 projects	
regarding	solar	power	plants.42	Since	there	is	no	reliable	data	differentiating	the	existing	wind/solar	power	
plants	from	the	one	planned,	it	is	hard	to	determine	their	interrelation.	However,	it	is	clear	that	there	are	
no	big	projects	for	wind	power	plants	in	the	two	northern	counties	(Istria	and	Primorje-Gorski	kotar).	At	the	
same	time,	these	counties	record	above-average	number	of	solar	power	plants	projects.	Wind	power	plants	
projects	 are	 the	most	prevalent	 in	 the	 counties	of	 Zadar,	Split-Dalmatia,	 and	Šibenik-Knin,	which	are	 the	
largest	by	surface	area	and	have	the	extremely	high	potential	for	wind	energy	utilization.		

	

																																																													
42	Register	of	Projects	and	Installations	for	Use	of	Renewable	Energy	and	Cogeneration	and	Preferred	Manufacturers	(OIEKPP),	
2018	
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Figure	59.	Number	of	wind	and	solar	power	plants	by	counties	of	Adriatic	Croatia	(2017)	

*Two	wind	power	plants	are	located	in	the	area	of	both	counties.	They	are	included	in	the	total	number	of	wind	power	plants	in	both	counties.	

	

In	 the	 hydroelectric	 energy	 sector	 Croatia	 is	 growing	 very	 fast,	 in	 fact	 it	 is	 planning	 to	 build	 seven	
hydroelectric	power	stations	with	the	help	of	the	HEP43	group.	Unfortunately,	construction	costs	are	very	
high,	also	due	to	the	related	geographical	problems	regarding	the	location	of	the	plants.	In	addition,	there	
is	 also	 an	 environmental	 impact	 problem,	 as	 most	 Croatian	 rivers	 are	 included	 in	 the	 EU	 Natura	 2000	
Programme	and	therefore	the	administrative	procedures	for	obtaining	permits	are	very	complex.		

However,	current	hydropower	production	in	Croatia	is	quite	good,	as	existing	plants	can	cover	about	40	%	
of	the	total	energy	consumption	of	Croatia.		

Beside	wave	and	sea	tides	energy	production,	sea	water	can	be	used	as	a	thermal	source	for	heat	pumps,	
the	 latter	 exploit	 the	difference	between	 the	 temperature	of	 sea	water	 and	 the	one	 inside	buildings	 for	
heating	 or	 cooling	 the	 air	 inside.	Heat	 pumps	 are	 currently	 used	 in	 several	 locations,	mainly	 for	 tourism	
accommodation	facilities	(i.e.	few	hotels	in	Dubrovnik-Neretva	county).		

The	 latest	 Amendments	 to	 the	 Physical	 Planning	 Act	 (OG	 65/17)	 define	 that	 buildings	 intended	 for	
exploitation	of	wind	power	for	electricity	cannot	be	planned	within	the	restricted	area	(1000	m	wide	land	
and	island	belt	and	300	m	wide	marine	belt,	both	measured	from	the	coastal	line)	of	the	protected	coastal	
area	-	PCA	(Article	48).	It	 is	worth	noting	that	National	Renewable	Energy	Action	Plan	until	2020	does	not	
foresee	the	development	of	infrastructure	for	the	use	of	tidal,	wave	and	marine	energy44.	

																																																													
43	HEP	group	is	a	national	power	company	in	Croatia.	
44	National	Renewable	Energy	Action	Plan	until	2020,	Ministry	of	Economy,	2013	
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4.5.3 Slovenia	
	

Slovenia	 also	 has	 a	 National	 Action	 Plan	 for	 Renewable	 Energy	 (2010-2020),	 which	 it	 has	 drawn	 up	
following	the	guidelines	contained	in	the	National	Energy	Programme,	of	which	it	is	an	integral	part.	

Slovenia	is	a	highly	environmentally	sensitive	nation.	The	policy	of	the	energy	plan	is	to	create	an	economy	
based	on	the	reduction	of	environmental	emissions	and	therefore	on	the	development	of	new	sources	of	
energy,	which	includes	both	renewable	sources,	solid	fuels	(waste),	and	nuclear	energy.		

The	objectives	of	the	Plan	for	Renewable	Energy	sources	are	as	follows:	

- at	 least	 25%	 of	 final	 energy	 consumption	 must	 come	 from	 renewable	 energy	 sources	 and	 10%	
renewable	energy	must	be	used	in	the	transport	sector	by	2020;	

- halt	the	growth	of	final	energy	consumption,	
- economic	development	due	to	the	efficient	use	of	energy	and	renewable	energy	sources;	
- the	share	of	renewable	energy	sources	must	increase	until	2030	and	beyond.	

By	2020,	gross	energy	consumption	for	heating,	cooling	and	electricity	will	certainly	be	affected	by	energy	
efficiency	measures.	

As	far	as	wind	energy	is	concerned,	the	existing	plants,	although	very	large,	have	only	provided	1%	of	the	
clean	energy	production.		

For	this	reason,	considering	the	potential	of	this	sector,	the	competent	authorities	have	already	started	the	
procedures	 for	 the	 construction	 of	 other	 wind	 farms.	 This	 expenditure	 will	 be	 partly	 addressed	 from	
Cohesion	Fund	funding.		

The	inclusion	of	hydroelectric	power	stations	in	the	works	to	be	financed	by	this	fund	is	also	in	line	with	the	
strategy	 pursued	 in	 recent	 years	 to	 strengthen	 the	water	 sector.	 In	 the	 long	 term	 (2030),	more	 than	 10	
plants	are	planned	to	be	built	along	the	Sava	River.	

The	Table	25	 represents	 the	 trend	of	energy	production	 in	Slovenia.	As	can	be	seen,	 the	overall	 trend	 in	
energy	production	 is	 increasing.	There	are	certainly	many	sectors	 that	have	been	created	 in	 recent	years	
and	which	are	expected	 to	develop	positively,	 thanks	also	 to	 the	 transposition	of	European	directives	on	
the	production	of	energy	from	renewable	sources	and	new	projects	relating	to	blue	growth.	
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Table	25	–	Summary	energy	balance	and	indicators	(source:	EU	Energy	trends	to	2030)	

In	the	future,	the	sector	will	also	continue	to	rely	on	nuclear	power,	with	the	extension	of	the	Krsko	power	
plant.	This	power	plant,	built	in	1980	as	a	joint	venture	with	Croatia,	is	the	only	one	in	the	Country.	

At	present,	the	nuclear	power	plant	supplies	more	than	a	quarter	of	the	electricity	supply	in	Slovenia	and	
about	a	fifth	in	Croatia.	In	2005,	problems	with	the	reactor	led	to	protests,	and	the	country	has	presented	a	
plan	to	close	the	plant	and	then	demolish	it	from	2023.		

However,	 these	 decisions	 run	 counter	 to	 the	 publication	 of	 the	 Slovenian	 government's	 nuclear	 energy	
agency,	which	has	provided	 for	 the	doubling	of	 the	plant	 and	even,	 likely	 agreements	with	 international	
partners	to	sell	the	energy	produced.	

	

4.5.4 Greece	
	

The	 National	 Renewable	 Energy	 Action	 Plan	 adopted	 by	 Greece	 to	 meet	 its	 obligations	 under	 the	 EU	
Renewable	Energy	Directive,	 including	binding	2020	targets,	considers	renewable	energy	a	key	sector	not	
only	to	reduce	greenhouse	gas	emissions	and	ensure	energy	security,	but	also	to	strengthen	the	economic	
competitiveness	of	the	country	by	concentrating	investment	capital	and	technical	know-how.		

As	 indicated	 in	 the	document,	 the	objective	of	 achieving	a	20%	share	of	 renewable	energy	 in	 gross	 final	
consumption	of	energy	by	2020	will	be	possible	 through	two	actions:	on	the	one	hand,	 rationalisation	of	
the	existing	regulatory	framework	for	licensing	and	land	use	and,	on	the	other	hand,	increased	penetration	
of	RES	technologies	in	electricity	generation,	heat	supply	and	transport.	

In	order	to	pursue	the	above	objective,	Law	L3851/2010	establishes	the	achievement	of	the	40%	share	of	
RES	 in	electricity	production	 through	 the	 installation	of	almost	7,5	GW	of	wind	plants	 (together	with	2.2	
GW	of	 solar	panels),	 250MW	of	CSP	plants,	 120	MW	of	 geothermal	energy,	 250MW	of	bioenergy	plants	
(biogas	and	solid	biomass),	250MW	of	small	hydroelectric	plants.	In	addition,	through	additional	capacity	in	
large	hydroelectric	power	plants	(350	MW)	and	pumping	plants	(880	MW),	there	will	be	a	20%	increase	in	
heat	 supply	 through	 the	 adoption	 of	 a	 new	 building	 regulation	 to	 promote	 RES	 systems	 in	 the	 tertiary,	
residential,	 industrial	 and	 agricultural	 sectors,	 and	 10%	 in	 transport.	 This	 is	 also	 encouraging	 the	 use	 of	
more	energy-efficient	vehicles	and	the	consumption	of	biofuels	instead	of	fossil	fuels.	
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Figure	60	shows	the	current	data	and	future	trends	of	the	percentage	of	use	of	renewable	sources	in	the	
country's	 total	 energy	 consumption,	 highlighting	 that,	with	 the	 adoption	 of	 the	 plan,	 the	 objectives	 and	
standards	set	by	the	European	Commission	will	be	achieved.		

	

	

Figure	60	–	Progress	towards	targets	regarding	renewable	energy	sources	(RES)	consumption	as	proportion	of	Greece’s	energy	
consumption	(source:	EC,	2017;	EEA,	2017;	EU,	2009;	Eurostat	data)	

The	 Table	 26	 shows	 the	 trend	 of	 energy	 production	 for	 Greece.	 In	 general,	 there	 is	 a	 linear	 increase	 in	
production,	which	by	2030	 is	around	12,200	ktoe.	 In	particular,	 there	 is	an	 increase	 in	 the	production	of	
"new	 sources"	 of	 renewable	 energy	 such	 as	wind,	water	 and	 sun.	 This	 is	 due	 above	 all	 to	 the	 fact	 that	
Greece	has	 also	made	 a	 strong	 commitment	 to	 transpose	 EU	directives	 that	 require	 the	 achievement	of	
growth	rates	(such	as	the	“20	20	20	Plan”	that	we	mentioned	earlier)	equal	for	all	EU	countries.	

In	particular,	 there	was	a	 substantial	 reduction	 in	 the	production	of	 solids,	oil	 and	natural	gas,	 the	 latter	
two	in	particular	being	expected	to	disappear.	

	

Table	26	–	Summary	energy	balance	and	indicators	(source:	EU	energy	trends	to	2030)	
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4.5.4.1 INGS	Project	
	

The	Alexandroupolis	 Independent	Natural	Gas	System	(INGS)	project	 is	a	cutting	edge	technology	project	
which	comprises	an	offshore	floating	unit	for	the	reception,	storage	and	re-gasification	of	LNG	and	a	system	
of	 a	 subsea	 and	 an	onshore	 gas	 transmission	pipeline	 through	which	 the	natural	 gas	 is	 shipped	 into	 the	
Greek	National	Natural	Gas	System	(NNGS)	and	onwards	to	the	final	consumers	(www.gastrade.gr).	 It	has	
also	the	capacity	to	connect	with	and	transmit	gas	into	other	gas	transmission	systems	which	are	planned	
in	the	same	geographical	region	such	as	TAP	(Trans	Adriatic	Pipeline).		

The	 Liquefied	 Natural	 Gas	 (LNG)	 will	 reach	 the	 INGS	 floating	 unit	 by	 means	 of	 LNG	 carriers,	 will	 be	
transferred	 into	 the	 floating	 unit	 through	 the	 unit’s	 loading	 arms	 and	 will	 be	 temporary	 stored	 in	 its	
cryogenic	tanks.	Νext,	the	LNG	will	be	gasified	at	the	regasification	units	and	will	be	moved	to	the	subsea	
pipeline	via	a	submerged	turret	and	a	set	of	flexible	risers.	The	24	km	subsea	pipeline	will	cross	the	shore	
near	the	Apalos	village	area,	east	of	the	town	of	Alexandroupolis	(Figure	58).	The	pipeline,	onshore	for	the	
remaining	section,	will	continue	 its	northern	route	 for	another	4	km	till	 it	 reaches	the	new	Metering	and	
Regulating	Station,	in	the	neighborhood	of	the	village	of	Amphitriti	where	it	will	be	connected	to	the	NNGS.		

	

	

Figure	61	-	Alexandroupolis	INGS	site	(source:	gastrade.gr)		

	

The	 floating	Unit	will	be	permanently	anchored	at	a	 fixed	 location	at	a	distance	of	17.6	km	SW	from	the	
port	 of	 Alexandroupolis	 and	 10	 km	 from	 the	 nearest	 opposite	 shore	 of	Makri	 village.	 The	 swivel	 at	 the	
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mooring	turret	will	allow	the	floating	unit	to	rotate	by	360°	in	line	with	the	direction	of	the	sea	currents	and	
waves.		

The	Alexandroupolis	INGS	will	create	a	fourth	natural	gas	import	gate	into	Greece	(Figure	62),	with	a	send-
out	capacity	of	700,000	cubic	meters	of	natural	gas	per	hour	or	6.1	billion	cubic	meters	of	natural	gas	per	
year	and	a	storage	capacity	of	up	to	170,000	cubic	meters	of	LNG.	

	

	

Figure	62	-	Αlexandroupolis	INGS	as	part	of	the	European	Energy	Map	(source:	gastrade.gr)		

	

It	will	secure	new	natural	gas	quantities	for	the	supply	of	the	Greek	and	the	regional	SE	European	markets,	
offering	new	 sources	 and	 routes	of	 natural	 gas	 supply,	 promoting	 competition	 to	 the	benefit	 of	 the	end	
consumers,	 enhancing	 the	 security	 of	 supply	 in	Greece	 and	 the	Balkan	markets,	 improving	 the	 reliability	
and	 flexibility	 of	 the	 Greek	 National	 Natural	 Gas	 Transmission	 System	 and	 of	 the	 regional	 and	 trans-
European	 gas	 networks	 and	 contributing	 to	 the	 achievement	 of	 the	 environmental	 targets	 of	 Greece.	
Commercial	operations	of	Alexandroupolis	INGS	are	expected	to	commence	in	2020.		

4.5.4.2 IGB	Project		

The	Gas	 Interconnector	Greece-Bulgaria	 (IGB	Pipeline)	consists	one	of	the	most	significant	transboundary	
energy	projects.	This	pipeline	 is	expected	to	be	fully	functional	by	2020.	 It	will	connect	the	two	countries	
beginning	 from	 the	 northeastern	 part	 of	 Greece	 (Komotini)	 and	 ending	 to	 the	 central-eastern	 part	 of	
Bulgaria.	Its	length	is	predicted	to	be	about	182	km.	The	pipeline	transportation	capacity	is	estimated	to	3	
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billion	m3	of	natural	gas	per	year.	This	project	has	been	integrated	into	the	institutional	framework	of	both	
countries	and	is	supported	by	the	EU	as	a	project	of	common	interest.		

4.5.4.3 TAP	(Trans	Adriatic	Pipeline)		

The	 Trans	 Adriatic	 Pipeline	 constitutes	 an	 important	 transboundary	 energy	 project	 currently	 under	
construction.	The	total	length	of	the	pipeline	is	estimated	to	be	878	km,	from	which,	550	km	will	cross	the	
northern	part	of	Greece,	250	km	will	cross	the	Albanian	territory,	105	km	will	cross	the	Adriatic	Sea	 (sub	
marine	 part	 of	 the	 pipeline)	 and	 finally,	 8	 km	will	 reach	 the	 southern	 region	 of	 Italy	 (Melendugno).	 The	
pipeline	transportation	capacity	is	estimated	to	10	billion	m3	of	natural	gas	per	year,	covering	the	energy	
needs	of	about	7	million	European	households.	It	should	be	noted	that	the	interconnection	of	this	pipeline	
will	 take	 place	 on	 the	 Greek-Turkish	 borders.	 At	 this	 point,	 the	 pipeline	 will	 become	 a	 part	 of	 a	 wider	
pipeline,	namely	the	Trans	Anatolian	Pipeline	(TANAP).		

4.5.4.4 IGI	Poseidon		

The	 IGI	 Poseidon	 is	 a	 significant	 transboundary	 energy	 project.	 This	 pipeline	 is	 expected	 to	 be	 fully	
functional	 by	 2022.	 This	 project	 is	 divided	 into	 two	 distinct	 parts.	 The	 first	 part	 consists	 of	 the	 onshore	
expansion	 of	 the	 pipeline	 beginning	 from	 the	 northeastern	 region	 of	 Greece	 (Komotini)	 and	 ending	 to	
Thesprotia	region	(it	is	similar	to	TAP	route	but	without	crossing	the	Albanian	territory).	The	total	length	of	
this	part	is	estimated	to	be	590	km.	The	second	part	will	connect	the	finishing	point	of	the	previous	pipeline	
with	 the	 respective	 region	 in	 Otranto-Italy	 (through	 the	 establishment	 of	 a	 submarine	 pipeline).	 The	
pipeline	transportation	capacity	is	estimated	to	12	billion	m3	of	natural	gas	per	year.	The	project	has	been	
supported	by	the	EU	as	a	project	of	common	interest.		

4.5.4.5 East	Med		

The	 EAST	MED	 project	 is	 an	 energy	 project	 of	 utmost	 importance.	 Involving	 4	 countries;	 Israel,	 Cyprus,	
Greece,	 and	 Italy.	 Hence	 it	 is	 a	 project	 of	 intense	 transboundary	 significance	 providing	 the	 discovered	
natural	 gas	 to	 the	 involved	 countries	 and	 through	 them	 to	 the	 rest	 of	 Europe.	 The	 construction	 of	 this	
project	will	 include	both	 onshore	 and	 offshore	 pipelines.	 The	 total	 length	 is	 estimated	 to	 1,300	 km	of	 a	
submarine	pipeline	and	600	km	of	a	territorial	one.	The	structure/route	of	the	project	includes:		

I. 200	 km	 of	 a	 submarine	 pipeline	 beginning	 from	 the	 discovered	 hydrocarbons	 in	 the	 East	
Mediterranean	region	(Levantine	Basin)	to	Cyprus;		

II. 700	km	of	a	submarine	pipeline	connecting	Cyprus	with	the	Crete	island	in	the	south	of	Greece;		

III. 400	km	of	a	submarine	pipeline	connecting	the	finishing	point	in	Crete	with	the	continental	part	of	
Greece	(Peloponnesus);	and	finally		

IV. the	part	of	the	territorial	pipeline	crossing	the	western	part	of	Greece	up	to	the	interconnection	of	
IGI	pipeline	in	the	Thesprotia	region.		
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The	 transportation	 capacity	 of	 the	 pipeline	would	 be	 10	 billion	m3	 of	 natural	 gas	with	 the	 possibility	 of	
expansion	up	to	15	billion.	Certainly,	this	project	has	been	characterized	as	a	project	of	common	interest	
and	supported	by	the	EU.		

Some	 of	 the	 most	 prominent	 benefits	 from	 the	 construction	 of	 this	 project	 will	 be	 allocated	 from	 the	
national	to	the	pan	European	level,	as	this	project	will;	enhance	the	energy	security	of	the	entire	Europe	as	
well	as	the	variety	of	energy	suppliers;	promote	the	socio-economic	development	of	the	involved	countries	
through	 the	main	 and	 side	 effects	 resulted	 from	 this	 project	 (multiplier	 effects);	 provide	 natural	 gas	 to	
many	 areas	 that	 do	 not	 have	 access	 to	 the	 respective	 national	 network	 and	 potentially	 increase	 the	
competitiveness	of	those	regions.	

	

	

4.6 Fisheries	and	aquaculture	

	

4.6.1 Italy	
	

In	 Italy,	 fishing	activity	 is	 concentrated	mainly	 in	 Sicily	 and	Apulia,	but	 also	 the	Northern	Adriatic	 fleet	 is	
worth	 mentioning.	 In	 particular,	 60%	 of	 total	 Italian	 production	 and	 63%	 of	 its	 value	 is	 located	 in	 five	
regions:	 Sicily,	 Apulia,	Marche,	 Veneto	 and	 Emilia	 Romagna	 (IREPA,	 2009).	While	 Sicily	 and	 Apulia	 alone	
represent	40%	of	the	national	production,	the	regions	of	the	Adriatic	coast	represent	37%	of	the	capture	
volume	and	30%	of	its	value.	In	general,	compared	to	the	Tyrrhenian	coast,	in	the	South	and	on	the	Adriatic	
coast,	 the	 captures	 and	 their	 economic	 value	 are	 more	 important.	 However,	 higher	 productivity	 levels	
usually	lead	to	lower	prices.	

Primary	 production	 along	 the	 Italian	 Adriatic	 coast	 is	 about	 five	 times	 higher	 than	 that	 of	 other	 Italian	
coasts.	The	high	concentration	of	nutrients	in	the	Northern	Adriatic	is	mainly	due	to	the	contribution	of	the	
Po	River,	which	 crosses	one	of	 the	most	productive	 and	 industrialised	 areas	 in	 Italy.	Moreover,	 the	high	
contribution	of	rivers	in	the	northern	Adriatic	Sea	results	in	noticeable	gradients	of	physical,	chemical	and	
biological	 parameters.	 As	 a	 result,	 during	 favourable	 seasons,	 the	 phytoplankton	 concentration	 in	 these	
areas	 reaches	 its	 highest	 densities.	 High	 primary	 and	 freshwater	 production	 values	 in	 highly	 eutrophic	
zones,	close	to	the	coast,	as	opposed	to	minimum	values	in	more	distant	eutrophic	and	oligotrophic	zones,	
show	a	good	correlation	between	the	distribution	of	low	salinity	water	and	primary	production.	

The	 Italian	 sea-fishing	 sector	 has	 been	 experiencing	 a	 constant	 decline	 in	 production	 since	 the	 1980s,	
affected	 not	 only	 by	 the	 contraction	 of	 fish	 stocks	 and	 the	 rise	 in	 fuel	 prices,	 but	 also	 by	 a	 policy	 of	
continuous	 reduction	 implemented	by	 the	European	Union.	 This	 sector	 is	 therefore	 losing	 importance	 in	
the	Italian	economy,	with	the	demand	for	fish	increasingly	satisfied	by	imports	and	aquaculture	products.	

The	most	 recent	data	on	 fish	 stock	 show	a	 state	of	general	 suffering,	with	a	current	 fishing	mortality	 far	
above	the	fishing	mortality	related	to	the	maximum	sustainable	yield.	Moreover,	the	unsustainable	fishing	
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effort	adopted	 in	 recent	years	may	have	already	compromised	some	commercial	 stocks	with	consequent	
repercussions	on	biodiversity	and	food	chain.		

In	 the	 light	 of	 these	 aspects,	 the	National	 three-years	 Program	 for	 Fisheries	 and	Aquaculture	 2017-2019	
considers	the	adoption	of	a	new	strategy	focused	on	the	reduction	of	fishing	effort	and	the	spatial	planning	
of	 fishing	areas,	with	permanent	or	 temporary	 closure	of	 areas	 sensitive	 to	 catching	activities.	 For	 these	
reasons,	 and	 given	 the	 state	of	 commercial	 stocks,	which	 seems	unlikely	 to	 recover	 in	 the	 short	 term,	 a	
negative	trend	in	the	Italian	fishing	sector	is	expected	until	2030.	

The	 Italian	 aquaculture	 is	 a	 vital	 industry	 that	 produces	 140	 thousand	 tons	of	 fish	 products	 in	 fresh	 and	
marine	 water,	 for	 a	 value	 of	 about	 400	million	 euros	 annually,	 and	 7,700	 thousand	 employees	 directly	
involved.	 In	 the	 period	 2014-2030,	 a	 production	 of	more	 than	 200	 thousand	 tons	 is	 estimated,	 with	 an	
average	 cumulative	 increase	 of	 38%	 in	 production	 volume	 due	 to	 both	 an	 increase	 in	 the	 production	
capacity	 of	 the	 operating	 plants	 and	 the	 construction	 of	 new	 plants.	 In	 line	 with	 the	 European	 growth	
estimates	 (59%),	 a	more	 sustained	 growth	of	 fish	 farming	 in	marine	 and	 fresh	water	 (+44%)	 is	 expected	
compared	to	shellfish	farming	(+31%),	which	still	represents	the	most	 important	component	 in	volume	of	
the	Italian	aquaculture.	 In	 line	with	the	price	trend	recorded	in	Europe	in	recent	years,	an	increase	in	the	
value	of	 production	 is	 expected,	 almost	doubled,	 also	due	 to	 the	 added	 value	 that	 can	derive	 from	new	
processing	and	transformation	of	the	farm-raised	products.	

The	marine	species	that	were	produced	in	2013	will	still	be	the	dominant	species	 in	the	future,	alongside	
other	 species	already	existing	 in	Europe,	 such	as	 sole,	 and	new	species,	 such	as	amberjack	and	 tuna,	 for	
which	technologies	are	being	consolidated.	In	the	case	of	freshwater	species,	trout	remains	the	dominant	
species,	but	the	production	of	char,	trout	and	mullet	is	expected	to	grow	too.	Sturgeon	production	will	still	
be	an	Italian	excellence,	in	particular	the	caviar,	for	which	Italy	is	one	of	the	world's	leading	producers.	In	
the	case	of	shellfish	farming,	the	sector	looks	at	diversification	with	oyster	farming,	through	the	creation	of	
hatchers	and	new	plants.	

In	 2025,	 the	 population	 resident	 in	 Italy	 is	 expected	 to	 be	 around	 60	 million,	 3%	 more	 than	 in	 2010.	
Considering	 a	 general	 recovery	 of	 the	 economy	 and	 consumption	 in	 Italy	 in	 the	 next	 10	 years,	 also	 the	
consumption	of	 ichthyic	products	could	go	up	again	and,	 in	 line	with	the	European	trends	to	2030,	reach	
about	30	kg	per	capita	of	ichthyic	products,	for	a	total	demand	of	almost	1.8	million	tons	by	2030.	

Since	in	Italy,	as	in	the	rest	of	the	world,	a	substantial	stability	in	fishing	captures	is	expected	in	the	period	
2014-2030,	aquaculture	production	will	have	to	contribute	to	satisfy	at	least	in	part	the	demand	of	Italian	
consumers	for	fish	products.	
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2013 2025
Total	production	volume	(t) 140,836 206,854
Freshwater	fish	farming 39,028 61,413
Marine	fish	farming 12,911 23,441
Mollusc	farming 88,897 122
Average	increase	in	production	volume	on	an	annual	basis	(%)
Cumulated	increase	in	production	volume	over	the	period	(%)

Total	production	value	(mln	€) 392,9 641,3
Freshwater	fish	farming 124,9 227,7
Marine	fish	farming 95,6 175,8
Mollusc	farming 172,4 237,8
Average	increase	in	production	volume	on	an	annual	basis	(%)
Cumulated	increase	in	production	volume	over	the	period	(%)

3,15
37,89

3,67
44 	

Table	27	-	Projected	growth	of	aquaculture	in	Italy	(source:	own	elaboration	from	MiPAAF,	API,	A.M.A	and	ISPRA	data)	

2013 2025
Production	volume		(t) 39,028 61,413
Average	increase	in	production	volume	on	an	annual	basis	(%) 3,7
Cumulated	increase	in	production	volume	over	the	period	(%) 44,7

Production	value	(mln	€) 124,9 337,7
Average	increase	in	production	volume	on	an	annual	basis	(%) 4,1
Cumulated	increase	in	production	volume	over	the	period	(%) 49

Total	species	(n°) 20 22
Species	with	production	>	1000t	(n°) 2 4 	

Table	28	-	Projected	growth	of	freshwater	fish	farming	production	in	Italy	(source:	own	elaboration	from	MiPAAF,	API,	A.M.A	and	
ISPRA	data)	

2013 2025

Production	volume		(t) 12,911 23,441
Average	increase	in	production	volume	on	an	annual	basis	(%) 4,8
Cumulated	increase	in	production	volume	over	the	period	(%) 58,1

Production	value	(mln	€) 95,6 175,8
Average	increase	in	production	volume	on	an	annual	basis	(%) 4,9
Cumulated	increase	in	production	volume	over	the	period	(%) 59,3

Total	species	(n°) 6 10
Species	with	production	>	1000t	(n°) 2 4 	

Table	29	-	Projected	growth	of	marine	fish	farming	production	in	Italy	(source:	own	elaboration	from	MiPAAF,	API,	A.M.A	and	ISPRA	
data)	
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2013 2025

Production	volume		(t) 88,897 122
Average	increase	in	production	volume	on	an	annual	basis	(%) 2,6
Cumulated	increase	in	production	volume	over	the	period	(%) 31,2

Production	value	(mln	€) 172,4 237,7
Average	increase	in	production	volume	on	an	annual	basis	(%) 2,1
Cumulated	increase	in	production	volume	over	the	period	(%) 26,3

Total	species	(n°) 4 7
Species	with	production	>	1000t	(n°) 3 4 	

Table	30	-	Projected	growth	of	marine	mollusc	farming	production	in	Italy	(source:	own	elaboration	from	MiPAAF,	API,	A.M.A	and	
ISPRA	data)	

	

4.6.2 Croatia	
	

4.6.2.1 Fishery	
	

Fishing	is	a	traditionally	 important	economic	branch	of	the	coastal	area	of	the	Republic	of	Croatia,	whose	
importance	 in	 the	entire	economy	 is	significant	with	social	and	traditional	aspect	being	crucial	 for	 life	on	
islands	and	in	coastal	areas.	In	comparison	to	significant	growth	trend	over	the	period	1998	to	2014,	there	
is	 a	 slight	 decrease	 shown	during	 the	 period	 2015-2016	which	 still	 cannot	 be	 called	 a	 steady	 trend.	 The	
number	of	fishermen	engaged	in	fishing	is	declining	since	2010.	According	to	the	latest	available	data,	the	
number	 of	 fishermen	 in	 the	 period	 2015-2016	 decreased	 by	 1.3%,	 while	 at	 the	 same	 time	 the	 catch	
decreased	by	0.5%.	Despite	of	this	negative	recent	trend,	total	catches	have	been	steadily	increasing	over	
the	 last	 twenty	 years.	 Total	 catch	 in	 period	 2013-2016	 decreased	 from	 75,229	 to	 71,793	 tons	 (-4,6%).	
Around	 90%	 or	 more	 of	 all	 catch	 refers	 to	 pelagic	 fish	 every	 year,	 while	 slightly	 over	 1%	 refers	 to	
crustaceans,	which	 are	 the	 least	 represented	 group	 (Errore.	 L'origine	 riferimento	non	è	 stata	 trovata..).	
Although	 total	 catch	 is	 in	 decline	 in	most	 recent	 years	 (2014-2016),	 data	 referring	 to	 period	 1998-2014	
shows	 that	 there	 has	 been	 steady	 growth	 in	 the	 amount	 of	 total	marine	 organisms	 catch	 in	 that	 period	
(Errore.	L'origine	riferimento	non	è	stata	trovata.).		

	

Table	31.	Fishermen	and	catches	in	Croatia	

Category	 2013	 2014	 2015	 2016	

Fishermen	(commercial)	–	total	 3,535*	 7,733	 7,849	 7,746	

-	commercial	fishing	(sensu	stricto)	 -	 -	 4,265	 5,049	

-	 small	 scale	 coastal	 fishing	 (previously	
categorised	for	personal	needs)	 -	 -	 3,584	 2,697	

Total	catch	(t)	 75,229	 78,887	 72,186	 71,793	

-	pelagic	fish	 68,392	 71,740	 65,136	 65,405	
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-	other	fish	 4,314	 3,951	 3,880	 3,564	

-	crustaceans	 685	 764	 875	 923	

-	 oysters	 and	 other	 molluscs	 and	
shellfish	 1,838	 2,432	 2,295	 1,901	

*	Data	is	not	comparable	due	to	change	in	methodology.	

Source:	Fishery,	2013,	2014,	2015,	2016,	Croatian	Bureau	of	Statistics	

	

	

Figure	63.	The	annual	catch	of	marine	organisms	in	Croatia	-Source:	Economic	and	social	analysis	of	use	and	cost	of	
decay	of	marine	environment	and	coastal	area,	2015.	

Since	 a	 significant	 change	 in	 internal	 reorganisation	 of	 the	 fisheries	 sector	 took	 place	 as	 a	 direct	
consequence	of	negotiations	during	the	process	of	accession	to	the	EU,	it	is	impossible	to	directly	compare	
data	about	the	number	of	fishing	vessels	with	the	previous	period	(Errore.	L'origine	riferimento	non	è	stata	
trovata.).	Despite	that,	the	main	trend	can	be	determined.	According	to	available	data,	in	the	period	2003-
2013	 the	 number	 of	 fishing	 vessels	 grew	by	 17.6%.	After	 new	methodology	was	 introduced,	 the	 growth	
continued	until	2015.	In	2016,	year	for	which	the	latest	data	is	available,	a	total	number	of	vessels	slightly	
decreased.	More	than	90%	of	all	fishing	vessels	are	boats,	while	ships	account	for	less	than	10%	of	the	total	
number.	Unlike	the	number	of	vessels,	the	number	of	fishing	nets	in	2016	was	considerably	higher	than	in	
2015	 (20,8%).	 This	 growth	 is	 entirely	 related	 to	 the	 growth	 of	 the	 number	 of	 single	 and	 triple	 gillnets,	
whose	number	increased	by	27.7%,	while	the	number	of	other	types	of	fishing	nets	decreased.		

	

Table	32.	Fishing	vessels	and	fishing	nets	in	Croatia	
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Category	 2003	 2013	 2014	 2015	 2016	

Vessels	–	total	 3,682*	 4,329*	 7,733	 7,849	 7,746	

-	ships	 477	 413	 629	 653	 628	

-	boats	 3,205	 3,916	 7,104	 7,196	 7,118	

Fishing	nets	–	total	 -	 9,694	 8,593	 9,351	 11,805	

-	trawl	nets	 2,082	 1,125	 947	 1,117	 1,073	

-	purse	seine	nets	 916	 820	 544	 824	 799	

-	drift	nets	 1,149	 736	 515	 730	 688	

-	single	and	triple	gillnets	 -	 7,013	 6,587	 6,680	 9,245	
*	Data	is	not	comparable	due	to	change	in	methodology.	

Source:	Fishery,	2013,	2014,	2015,	2016,	Croatian	Bureau	of	Statistics,	Fishing	equipment	–	seawater	fishing,	2003,	Croatian	Bureau	of	Statistics	

	

Scientific	assessments	of	the	status	of	stocks	indicate	the	need	for	regulation	of	total	fishing	effort	with	the	
aim	of	decreasing	the	 fishing	mortality	or	ensuring	 its	 long-term	balance	with	the	status	of	 the	biological	
resources.	These	trends	show	a	potential	extension	of	negative	trends	in	the	fisheries	sector.		

One	of	the	major	problems	in	fishery	is	the	fleet	capacity:	most	of	it	is	made	of	vessels	smaller	than	12	m	
and	most	are	used	for	multipurpose	fishing.	Almost	three-quarters	of	the	fleet	is	made	of	vessels	older	than	
20	years.	According	 to	 the	data	of	 the	Croatian	Bureau	of	Statistics,	Croatia	has	264	 fish	 landing	sites,	of	
which	up	 to	 95%	of	 catches	 are	 landed	 in	 only	 63	of	 them.	 107	 landing	 sites	 are	 for	 fishing	 vessels	 of	 a	
length	over	15	m,	while	139	of	them	are	for	vessels	of	less	than	15	m.	The	most	important	landing	sites	for	
pelagic	 fish	 are	 Kali,	 Zadar,	 Biograd	 Na	 Moru	 and	 Pula.	 The	 most	 important	 landing	 sites	 for	 demersal	
catches	are	Tribunj,	Mali	Lošinj,	and	Zadar.	However,	 it	 is	widely	known	fact	that	fishing	ports	need	to	be	
developed,	landing	sites	need	to	be	equipped,	distribution	channels	need	to	be	developed,	and	fish	trade	
needs	to	be	controlled45.	Improvement	of	port	infrastructure	that	provides	the	sufficient	capacity	for	fishing	
vessels	 and	 equipped	 landing	 sites	 with	 different	 facilities	 is	 one	 of	 the	 basic	 prerequisites	 for	 the	
development	and	the	achievement	of	competitiveness	and	one	of	the	key	priorities	and	prerequisites	for	
the	further	development	of	fishery	sector46.		

General	 trends	 in	 fishing	 indicate	a	negative	state	and	a	potential	 increase	 in	negative	trends	 in	the	near	
future.	Development	of	nautical	tourism,	which	often	reduces	the	potential	area	for	fishing	infrastructure	
in	seaports,	also	contributes	to	negative	trends	in	the	fishery.	The	general	problem	of	the	fishing	sector	is	
its	 imperviousness,	 which	 is	 why	many	 fishermen	 decide	 to	 stop	 fishing.	 Given	 the	 available	 data	 from	
spatial	plans	of	Adriatic	Croatia	counties,	it	can	be	concluded	that	there	is	a	certain	number	of	new	fishing	
ports	being	planned,	although	the	data	is	incomplete	as	a	result	of	different	methodologies	used	in	spatial	
plans.	 The	 existing	 port	 infrastructure	 is	 not	 sufficient	 for	 fisheries,	 and	 the	 development	 of	 nautical	
tourism	often	negatively	affects	the	fishing	infrastructure	and	communal	berths.		

Croatia's	fishery	sector	does	not	have	a	valid	development	strategy,	and	the	last	National	strategic	plan	for	
development	of	fisheries	in	the	Republic	of	Croatia	(OG	123/13)	is	outdated	(implementation	time	is	over).	
																																																													
45	Economic	and	social	analysis	of	use	and	cost	of	decay	of	marine	environment	and	coastal	area,	Economic	institute,	Zagreb,	
Faculty	of	economics,	Split,	2015	
46	National	strategic	plan	for	development	of	fisheries	in	the	Republic	of	Croatia	(OG	123/13)	
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Operational	Programme	for	Maritime	Affairs	and	Fisheries	of	the	Republic	of	Croatia	for	the	programming	
period	 2014-2020	 (2015)	 is	 a	 programming	 document	 stemming	 from	 the	 Partnership	 agreement	which	
represents	 the	 strategic	 basis	 for	 the	 utilisation	 of	 the	 ESI	 funds	 (including	 the	 EMFF).	 The	 Operational	
programme	for	the	EMFF	(2014-2020)	operationalizes	the	strategic	guidelines	for	fisheries	development,	as	
well	as	other	maritime	sectors.	Main	measures	for	fisheries	sectors	are:	reducing	the	impact	of	fisheries	on	
marine	 environment	 (including	 reducing	 unwanted	 catches),	 protection	 and	 conservation	 of	 aquatic	
biodiversity,	 balancing	 between	 fishing	 capacity	 and	 available	 fishing	 opportunities,	 strengthening	 the	
competitiveness	and	sustainability	of	 fishing	business,	and	support	 for	 the	strengthening	of	 technological	
development	and	innovation	(increased	energy	efficiency	and	knowledge	transfer).	

	

4.6.2.2 Aquaculture	
	

Maricultural	 activities	 in	 Croatia	 record	 steady	 growth	 and	 in	 2016	 makes	 about	 20%	 of	 total	 fishery	
production	in	Adriatic	Sea.	Having	in	mind	that	the	share	of	aquaculture	in	the	total	fishery	production	in	
Croatia	is	only	about	20%	and	being	aware	of	the	necessity	of	future	fishing	quota	limitations,	development	
of	 this	 sector	 is	 of	 a	 great	 importance	 for	 the	 market	 supply	 with	 fishery	 products.	 Current	 trends	 are	
positive;	 Croatian	 aquaculture	 recorded	 an	 increase	 in	 total	 production	 by	 26.24%	 in	 period	 2013-2016	
(Errore.	 L'origine	 riferimento	 non	 è	 stata	 trovata.).	 In	 the	 forthcoming	 period,	 increased	 production	 is	
expected,	 as	 well	 as	 the	 expansion	 of	 aquaculture	 areas.	 In	 2016,	 the	 category	 of	 finfish	 (except	 BFT)	
accounted	 for	 72,1%	 of	 total	 aquaculture	 production.	 Production	 in	 this	 category	 increased	 by	 61,5%	
compared	to	2013.	The	production	of	oysters	and	other	molluscs	and	shellfish	is	slightly	decreasing,	while	
the	 production	 of	 pelagic	 fish	 (Bluefin	 tuna)	 records	 an	 increase.	 However,	 since	 the	 tuna	 production	 is	
strictly	 depending	 on	 BFT	 catching	 quota	 which	 is	 increasing,	 a	 further	 increasing	 of	 BFT	 production	 is	
expected.	

Table	33.	Aquaculture	production	(tons)	in	period	2013-2016	

Category	 2013	 2014	 2015	 2016	

Total	aquaculture	production	 10,484	 9,960	 12,043	 13,235	

Pelagic	fish	(BFT)	 2,616	 2,224	 2,603	 2,934	

Other	finfish	 5,868	 6,990	 8,641	 9,538	

Crustaceans	 0	 0	 0	 0	

Oysters	and	other	molluscs	and	shellfish	 2,000	 746	 799	 763	
Source:	Fishery,	2013,	2014,	2015,	2016,	Croatian	Bureau	of	Statistics	

	

In	 2016	 there	 were	 167	 companies	 in	 Croatia	 engaged	 in	 mariculture	 at	 366	 marine	 locations.	 Also,	 4	
hatchery	 sites	have	been	 registered.	The	 largest	number	of	76	 finfish	 farms	are	 located	 in	Zadar	County.	
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The	most	of	290	shellfish	farms	are	located	in	the	areas	of	the	western	coast	of	Istria,	the	Novigrad	sea,	the	
Velebit	Channel,	the	mouth	of	the	Krka	river,	the	Maloston	bay	and	the	Malo	more47.		

	

Figure	64.	Aquaculture	locations	(existing	and	planned)	according	to	spatial	plans	of	Adriatic	Croatia's	counties	-	Source:	Spatial	Plan	
of	 Istria	County,	2016;	Spatial	Plan	of	Primorje-Gorski	kotar	County,	2017;	Spatial	Plan	of	 Lika-Senj	County,	2017;	Spatial	Plan	of	
Zadar	 County,	 2015;	 Spatial	 Plan	 of	 Šibenik-Knin	 County,	 2017;	 Spatial	 Plan	 of	 Split-Dalmatia,	 2013;	 Spatial	 Plan	 of	 Dubrovnik-
Neretva	County,	2016.	

All	 segments	 of	 aquaculture	 have	 the	 potential	 for	 the	 future	 growth,	 including	 the	 availability	 of	 sites,	
market,	knowledge,	and	experience.	In	order	to	continue	the	growth	of	the	sector	it	is	necessary	to	enable	
modernization	and	reconstruction	of	the	existing	and	establishment	of	new	fish	and	shellfish	farms	as	well	
as	 hatcheries,	 develop	 and	 introduce	 new	 farming	 technologies,	 develop	 and	 introduce	 recirculating	

																																																													
47	Protecting	and	Utilizing	Croatia's	Coastal	and	Marine	Ecosystem	(theme	study),	PAP	/	RAC,	Ministry	of	Environmental	Protection	
and	Energy,	2015	
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aquaculture	systems	on	land,	add	new	value	through	processing,	improve	the	product	quality	and	decrease	
the	negative	impact	of	farming	activities	on	the	nature	and	environment48.	

General	objectives	for	aquaculture	development	include	three	goals,	as	stated	in	National	Strategic	Plan	for	
Aquaculture	Development	2014-2020	(draft,	not	adopted):	

1. Strengthening	 the	 social,	 business	 and	 administrative	 environment	 for	 the	 development	 of	
aquaculture;	

2. Increase	 total	 output	 to	 24,050	 tons	 while	 respecting	 the	 principles	 of	 economic,	 social	 and	
environmental	sustainability;	

3. Improve	perception	and	increase	the	national	consumption	of	aquaculture	products.	
	

As	 indicated	in	the	“Strategic	National	Plan	for	fisheries	development”,	Croatia	will	continue	its	efforts	to	
improve	the	competitiveness	and	economic	efficiency	of	the	fishing	sector,	taking	sustainable	management	
of	 resources	 as	 its	 main	 goal.	 This	 requires	 improvements	 to	 port	 infrastructure	 and	 the	 provision	 of	
adequate	capacity	for	fishing	vessels,	as	well	as	landing	facilities	with	different	equipment.	

Aquaculture	 production	 in	 Croatia	 represents	 about	 20%	of	 total	 fish	 production.	However,	 this	 share	 is	
increasing.	The	development	of	 this	sector	 is	 indeed	of	great	 importance	for	the	supply	of	 fish	and	other	
fishery	products	to	the	market.	
	

However,	 in	 order	 to	 further	 develop	 this	 sector,	 the	 following	 actions	 are	 necessary	 (National	 Strategic	
Plan	for	Aquaculture	Development	2014-	2020):	

• modernisation	of	the	existing	facilities;	

• creation	of	new	fish	and	shellfish	farms;	

• development	and	introduction	of	new	farming	technologies;	

• development	and	introduction	of	land-based	recirculation	aquaculture	systems;	

• addiction	of	new	value	to	processes;	

• improvement	of	product	quality;	

• reduction	of	the	negative	impact	on	nature	and	environment.	

	

	

	

	

	

																																																													
48	National	Strategic	Plan	for	Aquaculture	Development	2014	–	2020,	Ministry	of	Agriculture,	2015	(draft)	
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Figure	65	shows	the	growth	of	production	in	marine	and	freshwater	aquaculture	planned	until	2020.	
	
Figure	65	–	Growth	of	production	 in	marine	and	 freshwater	 aquaculture	 (source:	National	 Strategic	

Plan	for	Aquaculture	Development	2014-2020)	

	

4.6.3 Slovenia	
	

FAO	Fisheries	Circular	No.	972/4	proposes	a	 study	on	 fish	 consumption,	production	and	 trade,	providing	
some	 prediction	 values	 for	 28	 European	 countries	 up	 to	 2030.	 One	 of	 these	 28	 analysed	 countries	 is	
Slovenia,	 for	 which	 the	 following	 assumptions	 are	 made:	 a	 significant	 increase	 in	 demand	 for	
prepared/conserved	products	and,	to	a	lesser	extent,	for	fish	fillets,	ready-to-eat	crustaceans	and	molluscs,	
as	well	as	fresh	fish;	a	reduction	in	demand	for	cured	fish;	a	stagnating	demand	for	all	the	other	commodity	
groups.	

The	substantial	growth	in	demand	for	prepared	products	and	seafood	in	Slovenia	is	partly	justified	by	the	
fact	that	the	Slovenian	economy	is	rapidly	growing.	The	number	of	employees	and	the	purchasing	power	of	
the	population	are	therefore	tending	to	increase.	Moreover,	in	recent	years,	the	Slovenian	market	has	been	
tending	towards	a	healthier	diet,	with	light	and	international	dishes,	and	a	lower	consumption	of	red	meat.	
This	is	therefore	reflected	in	an	increase	in	fish	consumption.	

Main	prediction	 results	of	 the	analysed	 study	are	 shown	 in	Figure	66.	 There	 is	no	 change	 in	 the	 capture	
production.	 However,	 there	 is	 a	 slight	 increase	 in	 overall	 fish	 production.	 This	 is	 due	 to	 the	 expected	
expansion	of	the	aquaculture	sector.	An	increase	in	imports	of	fish	for	food	use	is	expected	too,	mainly	due	
to	the	assumptions	made	about	the	increase	in	demand.	On	the	other	hand,	a	certain	stability	is	expected	
for	exports,	as	domestic	production	is	not	high	enough	to	produce	surpluses.	
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Figure	66	–	Slovenia	-	Prediction	results	for	Slovenia	(source:	FAO	Fisheries	Circular	No.	972/4)	

For	 the	net	supply,	 the	considered	study	 foresees	a	certain	 increase	over	 the	years,	 reaching	over	17500	
tons	in	2030,	as	shown	in	the	following	figures.	

Figure	67	-	Slovenia	-	Food	use	net	supply	by	OECD	group	of	commodities	in	t	live	weight	(source:	FAO	Fisheries	Circular	No.	972/4)	

	
Figure	68	-	Slovenia	-	Food	use	net	supply	by	FAO	group	of	species	in	t	live	weight	(source:	FAO	Fisheries	Circular	No.	972/4)	

Annual	per	capita	fish	consumption	is	projected	to	increase	steadily	from	7	kg	in	2015	to	9	kg	per	capita	in	
2030	(see	Figure	69).		
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Figure	69	-	Slovenia	-	Fish	consumption	per	capita	per	year	in	Slovenia	(source:	FAO	Fisheries	Circular	No.	972/4)	

As	 shown	 in	 Figure	 70,	 according	 the	 considered	 projections,	 the	 species	most	 consumed	 in	 Slovenia	 in	
2030	should	be	the	marine	fishes,	followed	by	tunas.	

	
Figure	70	–	Slovenia	-	Main	species	consumed	in	2030	(source:	FAO	Fisheries	Circular	No.	972/4)	

For	aquaculture	production,	an	increase	over	the	years	is	expected,	reaching	a	value	of	1	666	tons	in	2030	
(see	 Figure	 71).	 All	 types	 of	 production	 are	 expected	 to	 increase,	 but	 the	 most	 important	 is	 still	 the	
production	of	diadromous	fish.	Among	the	main	produced	species,	there	are	rainbow	trout	for	diadromous	
fish,	mussels	for	molluscs,	sea	bass	and	sea	bream	for	marine	fish.	
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Figure	71	–	Slovenia	-	Aquaculture	by	FAO	group	of	species	in	t	live	weight	(source:	FAO	Fisheries	Circular	No.	972/4)	

	
Figure	72	–	Slovenia	-	Total	production	by	FAO	group	of	species	in	t	live	weight	(source:	FAO	Fisheries	Circular	No.	972/4)	

Food	 use	 commodities	 imports	 should	 increase	 to	 17501	 tonnes	 by	 2030	 (see	 Figure	 73).	 The	 biggest	
growth	 will	 be	 in	 prepared/preserved	 fish,	 i.e.	 large	 and	 small	 pelagic	 canned	 species.	 For	 other	
commodities	 (cephalopods,	 molluscs,	 and	 whole	 crustaceans),	 a	 stability	 or	 a	 slight	 increase	 (prepared	
crustaceans,	fresh	fish	and	fish	fillets)	is	expected.	The	only	product	that	should	decline	is	the	cured	fish.	As	
regards	 species,	marine	 fish,	 small	 pelagic	 species,	 such	 as	 clupeids,	 and	 tuna	 should	 be	 those	with	 the	
highest	import	volumes.		

	
Figure	73	–	Slovenia	-	Food	use	commodities	imports	by	OECD	group	of	products	in	t	live	weight	(source:	FAO	Fisheries	Circular	No.	
972/4)		
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Figure	74	 	–	Slovenia	-	Food	use	commodities	 imports	by	FAO	group	of	species	 in	t	 live	weight	(source:	FAO	Fisheries	Circular	No.	
972/4)	

	

	

4.6.4 Greece	
	

4.6.4.1 Fishery	

Fishing	 and	 aquaculture	 production	 are	 important	 elements	 for	 the	 Greek	 economy.	 Greece	 has	 a	
longstanding	 tradition	and	history	 in	 the	 fisheries	 sector	which	 represents	a	primary	 sector	of	 significant	
socio-economic	importance,	particularly	in	coastal	and	insular	areas.	Small	scale-coastal	fisheries	operated	
by	small	vessels	exhibiting	a	more	intense	activity	in	the	insular	areas.	In	year	2014,	the	Greek	fishing	fleet	
comprised	 15,693	 vessels	 (with	 94%	 relating	 to	 the	 small-scale	 fisheries	 sector),	 with	 a	 combined	 gross	
tonnage	of	76,700	and	an	average	age	of	27	years	(EMFF	2014).		

The	total	volume	of	seafood	landings	is	around	65000	tonnes	and	first	sale	value	reach	EUR	378	million.	The	
fisheries	sector	in	Greece	provides	direct	employment	to	about	11000	people,	often	in	remote	insular	areas	
with	few	other	forms	of	employment.	There	was	an	increase	in	employment	rate	during	1990’s	and	2000’s	
compared	to	1980’s,	but	a	decrease	thereafter.		

On	a	 regional	 level,	 FAO	General	 Fisheries	Commission	 for	 the	Mediterranean	 (GFCM)	 is	 a	 regional	body	
aimed	at	establishing	management	measures	for	fishery	resources.	The	Directorate	General	for	Sustainable	
Fisheries	 of	 the	 Ministry	 of	 Rural	 Development	 and	 Food	 of	 Greece	 is	 responsible	 for	 the	 scientific	
assessment	of	fish	stocks	of	key	commercial	species,	for	analysing	the	sector's	economic	situation	and	for	
data	collection.	The	Greek	Fisheries	Research	 Institute	 (FRI)	and	 the	Hellenic	Centre	 for	Marine	Research	
(HCMR),	are	responsible	for	the	implementation	of	the	national	Data	Collection	Framework	(DCF)	program	
and	 the	 collection	 of	 related	 data.	 With	 regard	 to	 fishery	 control	 activities	 and	 responsibilities,	 the	
Directorate-General	for	Sustainable	Fisheries	is	supported	by	the	competent	services	of	the	Hellenic	Coast	
Guard.		
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As	most	of	 the	Eastern	Mediterranean	fishery	resources	are	demersal,	small	pelagic	and	highly	migratory	
species,	fisheries	issues	are	transboundary	both	because	of	the	presence	of	highly	migratory	stocks	(such	as	
tuna)	 and	 extensive	 shared	 stocks.	 The	 UNEP/MAP/MED	 POL	 (2005)	 report	 has	 summarized	 the	
transboundary	diagnostic	analysis	for	the	Mediterranean	Sea.		

Recreational	 fisheries	 (RF)	 have	 an	 upward	 trend	 in	 Greece.	 There	 is	 a	 great	 uncertainty	 about	 the	
estimation	of	catches	since	 they	are	not	 recorded,	while	 the	studies	are	sporadic	and	scarce	 (Kapiris	and	
Kavadas,	 2016;	 Giovos	 and	 Keramidas,	 2016).	 In	 addition,	 few	 things	 are	 known	 on	 the	 impact	 of	
recreational	 fishing	 in	 the	 fish	 stocks	 (Giovos	 and	 Keramidas,	 2016).	 Greece	 has	 adopted	 detailed	
recreational	fisheries	(RF)	regulatory	systems	(e.g.	Presidential	Decree	No.	373/1985	(GG	131/A)	on	sport-
recreational	 fishing).	 In	 such	 legal	 frameworks,	 several	 common	 elements/provisions	 were	 set	 such	 as	
issued	 licenses,	 daily	 bag	 limits,	 gears	 restriction,	 prohibition	 of	 sale,	 prohibition	 of	 harvesting	 particular	
species	 (e.g.	 corals	 and	 sponges)	 etc.,	 while	 there	 are	 underwater	 recreational	 fishing	 regulations	 (e.g.	
minimum	age	on	the	exercise	of	speargun).	

The	future	of	the	eastern	Mediterranean	fishery	sector	is	far	from	certain.	Current	pressure	on	stocks	and	
restricted	 access	 to	 third	 party	waters	make	 any	 increase	 in	 production	 highly	 unlikely	 in	many	 eastern	
Mediterranean	countries.	Moreover,	Mediterranean	EU	Member	states	have	had	to	comply	with	additional	
fishing	 capacity	 restrictions	 instituted	under	 the	 European	Community	Multiannual	Guidance	Program	 in	
the	mid-1980s.		

4.6.4.2 Aquaculture	

Greece	 is	 one	 of	 the	 largest	 aquaculture	 producers	 in	 the	 EU	 and	 in	 the	Mediterranean	 Sea	 basin.	 The	
aquaculture	 sector	 in	 Greece	 is,	mainly,	 export-oriented,	 focusing	 on	 the	 production	 of	 food	 for	 human	
consumption	purposes,	and	generates	about	12,000	direct	and	indirect	employment	positions	from	which	
85%	 is	offered	by	 the	marine	aquaculture	 segment.	The	aquaculture	production	 in	Greece	 reached	 (year	
2015)	134,065	tons	valued	at	628.3	million	euros	 (FGM	201749).	Approximately,	80%	of	 the	production	 is	
exported	 while	 the	 remaining	 20%	 is	 sold	 in	 the	 domestic	 market.	With	 respect,	 to	 sea	 bream	 (Sparus	
aurata)	and	sea	bass	(Dicentrachus	labrax),	 in	particular,	the	aquaculture	sector	in	Greece	produced	(year	
2014)	 110,000	 tons	 valued	 at	 595,500,000	 euros.	 Sea	 bass	 and	 sea	 bream	 are	 included	 in	 top	 Greek	
exporting	products	(together	with	olive	oil,	cotton	and	tobacco),	as	Greece	supplied	(year	2015)	61%	of	the	
sea	bream	and	sea	bass	sold	in	the	EU	and	31%	sold	worldwide.	In	the	Ionian	Sea	in	particular	there	is	more	
than	35%	of	the	total	production	with	significant	number	of	farms	in	Aitoloakarnania,	Kefallinia,	Thesprotia	
and	Amvrakikos	areas	 (FGM	2017).	 In	 relation	 to	shellfish	culture,	Thesaloniki,	Pieria	and	 Imathia	 regions	
are	main	producers	(67%	of	total	national	production).		

Since	Greece	takes	the	lead	in	a	very	few	economic	sectors	with	respect	to	the	other	EU	counterparts,	the	
supremacy	 in	 the	 aquaculture	 sector	 is	 extremely	 important	 for	 the	 Greek	 economy	 (Vlachvei	 2002).	
Despite	the	economic	crisis,	the	sector	of	aquaculture	in	Greece	continues	to	enjoy	strong	demand,	both	by	
domestic	and	 international	 customers.	 It	 is	 estimated	 (McKinsey	and	Co.	2012)	 that	up	 to	year	2020	 the	
																																																													
49	 Publication	 of	 the	 Federation	 of	 Greek	 Maricultures	 “Annual	 Report	 about	 the	 Greek	 Aquaculture	 (2017)	
“(https://www.fgm.com.gr/article.php?id=60)	
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aquaculture	 industry	 in	 Greece	 (one	 of	 the	 “rising	 stars”	 of	 the	 Greek	 economy)	 has	 the	 potential	 to	
generate	€	1,000,000,000	and	48,000	new	employment	positions.	 It	has	been	also	estimated	(FGM	2017)	
that	 Greece	 would	 double	 its	 production	 by	 year	 2030	 in	 order	 to	 satisfy	 the	 increasing	 demand	 and	
maintain	its	relevance	in	the	global	market.	Particularly,	Greek	domestic	supply	and	exports	are	expected	to	
reach	 30,000	 and	 200,000	 tons,	 respectively.	Of	 course,	 such	 estimations	 are	 going	 to	 realize	 under	 the	
condition	that	the	Greek	companies	activated	in	the	aquaculture	sector	are	going	to	improve	their	business	
model	(Theodorou	and	Perdikaris	2015)	in	order	to	overcome	issues	such	as	(Perdikaris	and	Paschos	2010)	
the	price	depression,	the	increase	of	stockings	densities	and	the	foreign	competition.		

	

	

Figure	75	-	Greek	fisheries	and	aquaculture	production	from	1950	to	2014,	blue	line	represents	the	fisheries	trends	and	orange	line	
the	aquaculture	trends	–	SOURCE:	www.fgm.com.gr	

	

Cultivated	species	
Marine	water	

Quantity	(kg)	 Value	(euro)	
Total	 103.111.760	 451.682.142	

	
Fish	 84.482.210	 444.829.146	
Flathead	grey	mullet	 10.746	 36.509	
Meagre	 861.482	 4.582.608	
European	sea	bass	 35.312.068	 190.783.262	
Shi	drum	 525.425	 2.966.518	
Sharpsnout	seabream	 201.502	 1.124.539	
White	seabream	 X	 X	
Common	dentex	 X	 X	
Gilthed	sea	bream	 46.810.447	 240.582.338	
Red	porgy	 X	 X	
Other	fish	 X	 X	
Crustaceans	 X	 X	
Natantian	decapods	 X	 X	
Mediterranean	shore	crab	 X	 X	
Bivalve	mollusks	 X	 X	
Mussels	 18.628.350	 6.848.896	
Other	 X	 X	
Table	34	-	Quantity	and	value	of	reared	species	in	Greece	-	SOURCE:	(ELSTAT,	2015)	
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Aquaculture	management	and	spatial	planning	are	 implemented	under	the	supervision	of	 the	Ministry	of	
Rural	Development	and	Food	and	 the	Ministry	of	 Environment	and	Energy	 respectively.	 The	aquaculture	
management	is	governed	by	the	Law	4282/2014	(Government	Gazette	182/A/)	"Aquaculture	development	
and	other	provisions"	(http://www.alieia.minagric.gr/node/30)	and	spatial	planning	of	aquaculture	by:	

- The	National	Spatial	Plan,	which	would	trace	the	basic	guidelines	for	the	spatial	organization	of	the	
activity,	was	put	into	force	in	2008.		

- The	 Special	 Framework	 for	 Spatial	 Planning	 and	 Sustainable	 Development	 for	 Aquaculture	
(Government	Gazette	2505/B/2011).		

The	 Special	 Framework	 for	 Spatial	 Planning	 and	 Sustainable	 Development	 for	 Aquaculture	 provides	
guidelines,	rules	and	criteria	for	spatial	organization	of	the	aquaculture	management	areas	and	units	both	
at	sea	and	inland	waters	and	for	spatial	organization	of	the	aquaculture	activity	by	type	(species	of	marine	
aquaculture,	 shellfish,	 freshwater	 species,	 fish	 farming	 in	 lagoons	 etc.).	 This	 strategic	 framework	 is	
expected	 to	 enable	 the	 reduction	 of	 conflicting	 interactions	 between	 aquaculture	 and	 the	 environment,	
promote	 economic	 development	 through	 the	 synergy	 of	 sectoral	 policies	 and	 other	 related	 economic	
activities	 (tourism,	etc.),	 resolve	conflicts	between	different	activities,	establish	the	possibility	 to	 increase	
the	national	aquaculture	production,	promote	production	diversification	of	each	region	to	become	an	asset	
for	the	sustainable	development	of	the	sector,	and	promote	the	establishment	of	a	monitoring	system	for	
the	 implementation	 and	 efficiency	 of	 the	 Special	 Framework	 for	 Spatial	 Planning	 and	 Sustainable	
Development	for	Aquaculture	and	the	various	EU	regulations50.	

The	 Special	 Framework	 for	 Spatial	 Planning	 and	 Sustainable	 Development	 for	 Aquaculture	 prescribes	 a	
zoning	 system	 for	 locating	 aquaculture	 activities.	 Specific	 areas	 are	 defined	 for	 the	 development	 of	
aquaculture	by	 evaluating	 spatial,	 environmental,	 social	 and	 development	 aspects	 as	 well	 as	 carrying	
capacity	 criteria.	 These	 areas	 identified	 for	 aquaculture	 development	 are	 defined	 as	 “Suitable	 Areas	 of	
Aquaculture	Development”.	They	are	primarily	broader	coastal	marine	and	brackish	water	areas,	 roughly	
defined	 that	 form	 areas	 with	 uniform	 characteristics	 and	 they	 are	 divided	 in	 five	 different	 categories	
according	 to	 environmental	 and	 socioeconomic	 factors	 such	 as	 the	 vulnerability	 of	 the	 environment	 and	
the	intensity	and	density	of	aquaculture	activity.	

																																																													
50Source:	https://www.msp-platform.eu/practices/special-framework-spatial-planning-and-sustainable-development-aquaculture	
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Figure	 76	 -	Map	 with	 different	 types	 of	 Suitable	 Areas	 of	 Aquaculture	 Development	 in	 Greece	
according	to	the	Special	Framework	of	Spatial	Planning	&	Sustainable	Development	for	Aquaculture,	
the	main	hatcheries	and	the	packaging	installations	-	Source:	Special	Framework	for	Spatial	Planning	
and	Sustainable	Development	for	Aquaculture,	Hellenic	Ministry	of	Environment	and	Energy.	

Within	“Suitable	Areas	of	Aquaculture	Development”,	will	be	located	organized	aquaculture	management	
zones	named	“Areas	of	Organised	Aquaculture	Development”	and	there	is	also	the	possibility	to	establish	
individual	 aquaculture	 units.	 Areas	 of	 Organised	 Aquaculture	 Development	 are	 precisely	 defined	 areas,	
studied	and	approved	under	a	specific	legislative	procedure.		

Outside	of	 the	 “Suitable	Areas	of	Aquaculture	Development”,	 the	 installation	of	 single	units	 is	permitted	
only	for	pilot	units,	or	for	units	of	small	capacity,	combined	with	touristic	facilities	in	the	context	of	other	
forms	of	tourism,	or	for	units	close	to	uninhabited	islands	mainly	close	to	the	borders	and	in	remote	areas.	

Special	Framework	for	Spatial	Planning	and	Sustainable	Development	for	Aquaculture	provides	also	specific	
criteria	 for	 marine	 aquaculture	 units	 location:	 minimum	 depth	 of	 the	 sea,	 distance	 between	 units,	
maximum	 percentage	 for	 coverage	 of	 the	 sea	 area	 and	 local	 current	 velocity.	Marine	 aquaculture	 units	
cannot	be	established	 in	 areas	where	 the	 sea	bed	 is	 covered	by	protected	and	endangered	 species	 (e.g.	
meadows	of	Posidonia	oceanica,	Cymodocea	nodosa,	etc.)	or	species	under	restriction	defined	by	EU	and	
national	 legislation	 and	 specifically	managed	 areas	 such	 as	 sea	 navigation	 routes,	 channels,	 underwater	
cables,	military	exercise	areas	and	pipelines.	

In	relation	to	interferences	of/with	other	activities	the	following	criteria	have	been	defined:		

I. wind	farms	should	be	avoided	within	Areas	of	Organised	Aquaculture	Development		



	 	 	

	 117	

II. in	case	of	single	aquaculture	units	wind	farms	should	be	at	a	distance	of	500	meters;	

III. energy	 production	 from	 renewable	 energy	 sources	 for	 the	 needs	 of	 aquaculture	 units	 is	
encouraged;	

IV. a	distance	of	50	m	from	professional	fishing	activities,	with	the	exception	of	an	agreement	between	
the	two	parties,	should	be	respected,	

V. a	 distance	 of	 1000	m	 at	 least	 from	 functioning	 tourist	 establishments	 or	 facilities,	 from	 existing	
residential	 areas,	 from	 incompatible	 uses	 (industrial	 units,	 mining	 installations,	 port	 reception	
facilities	for	movement	of	petroleum	products,	etc.)	should	be	respected.	

According	 to	 the	Multiannual	National	Strategic	Plan	 (2014-2020)	 for	 the	Development	of	Aquaculture	 in	
Greece	 (Ministry	 of	 Rural	 Development	 &	 Food,	 2014),	 the	 strategic	 goal	 of	 Greece	 is	 the	 sustainable	
development	of	the	aquaculture	sector	aiming	at	the	production	increase,	which	will	 lead	to	employment	
and	GDP	 increase.	The	national	quantitative	 target	 for	 the	Greek	aquaculture	 for	 the	next	15	years	 is	an	
average	annual	increase	of	production	by	7%.		
	
In	 2012,	 FGM,	 with	 the	 European	 Aquaculture	 Technology	 Research	 and	 Innovation	 Platform	 (EATiP),	
developed	 a	 study	 to	 predict	 the	 sector’s	 figures	 until	 2030.	 According	 to	 this	 study	 projections,	 the	
Mediterranean	aquaculture	will	grow	by	an	average	annual	rate	of	4%.	Greece,	in	particular,	would	double	
its	production	by	2030	 in	order	 to	satisfy	 the	 increasing	demand	and	maintain	 its	 relevance	 in	 the	global	
market.	 In	 addition,	 as	 shown	 in	 Figure	 77,	 Greek	 domestic	 supply	 and	 exports	 are	 expected	 to	 reach	
30,000	and	200,000	tons,	respectively.	
	

	
Figure	77	-	Greece	-	Predicted	domestic	supply	and	exports	(source:	FDM,	2017)	

FAO	Fisheries	Circular	No.	972/4	proposes	a	study	on	fish	sector	also	for	Greece.	In	this	case,	the	following	
assumptions	are	made:	a	growing	demand	for	fish	fillets,	cephalopods,	preserved/prepared	products	and,	
to	 a	 lesser	 extent,	 for	 cured	 fish,	 crustaceans	 and	 molluscs;	 a	 stagnating	 demand	 for	 all	 the	 other	
commodity.		

The	 growth	 in	 seafood	 consumption	 in	 Greece	 is	 due	 to	 the	 increasing	 interest	 of	 the	 population	 in	
healthier	lifestyles	and	no	traditional	diets,	as	well	as	the	growth	in	the	tourism	industry.	
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The	 analysed	 future	 predictions	 show:	 a	 slight	 increase	 in	 the	 production	 of	 cured	 fish	 and	 prepared	
crustaceans	 and	molluscs;	 increased	 imports	 to	meet	 growing	domestic	 demand	 for	 prepared/preserved	
products,	 fish	 fillets,	 crustaceans	and	cured	 fish;	exports	not	 increasing;	 stable	capture	 fisheries;	growing	
aquaculture	production;	an	increase	in	the	apparent	consumption	per	capita,	reaching	the	value	of	27	kg	by	
2030.	

	
Figure	78	-	Prediction	results	for	Greece	(source:	FAO	Fisheries	Circular	No.	972/4)	

For	net	non-food	supply,	the	constant	value	of	around	56	000	tons	is	considered.	

As	regards,	instead,	the	aquaculture	production,	a	total	increase	to	around	91	000	tons	in	2030	is	expected	
(see	 Figure	 79).	 In	 particular,	 all	 Greek	 aquaculture	 sectors	 should	 grow,	 but	 shellfish	 production	 should	
show	 the	 largest	 figures.	 In	 addition	 to	 the	 development	 of	 the	 existing	 production	 of	 sea	 bass	 and	 sea	
bream,	a	future	goal	is	also	to	develop	new	species	such	as	sole,	turbot	or	common	dentex.	

	
Figure	79		–	Greece	-	Aquaculture	by	FAO	group	of	species	in	t	live	weight	(source:	FAO	Fisheries	Circular	No.	972/4)	
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Figure	80	-	Greece	–	Total	production	by	FAO	group	of	species	in	t	live	weight	(source:	FAO	Fisheries	Circular	No.	972/4)	

	

As	 regards	 the	 food	use	 commodities	production,	 between	2005	and	2030,	 an	 increase	of	 10000	 tons	 is	
expected.	 This	 growth	 involves	 only	 matured	 fish	 (smoked,	 dried	 and	 salted	 products)	 and	 prepared	
molluscs.			

	
Figure	81	-	Greece	-	Food	use	commodities	production	by	OECD	group	of	products	in	t	live	weight	(source:	FAO	Fisheries	Circular	No.	

972/4)	

	
Figure	82	-	Greece	-	Food	use	commodities	production	by	FAO	group	of	species	in	t	live	weight	(source:	FAO	Fisheries	Circular	No.	

972/4)	
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Finally,	according	to	the	considered	study,	food	use	commodities	imports	should	be	favoured	by	a	general	
growth	 of	 the	 demand	 for	 fish	 fillets,	 prepared/preserved	 products,	 crustaceans	 and	 cephalopods.	 In	
particular,	the	increase	in	fish	fillets	imports	should	mainly	imfluence	salmon	for	diadromous	fish,	mackerel	
for	 small	 pelagic	 and	 cod,	 hake,	 pollock,	 redfish	 for	 demersal.	 The	 growth	 of	 prepared/preserved	
commodities,	instead,	should	mainly	involve	tunas	for	large	pelagic,	mackerel	and	sardines	for	small	pelagic	
and	salmon	for	diadromous	fish.		

	

	
Figure	83	-	Greece	-	Food	use	commodities	imports	by	OECD	group	of	products	in	t	live	weight	(source:	FAO	Fisheries	Circular	No.	

972/4)	

	
Figure	84	-	Greece	-	Food	use	commodities	imports	by	FAO	group	of	species	in	t	live	weight	(source:	FAO	Fisheries	Circular	No.	

972/4)	
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5 Model for cumulative impacts 

Marine	 waters	 and	 their	 entire	 ecosystem	 are	 constantly	 exposed	 to	 anthropogenic	 and	 environmental	
factors	 that	 inevitably	 cause	 them	 to	 change.	 The	 first	 typology	 includes	 fishing,	 pollution	 and	 the	
modification	 of	 the	 coasts	 by	 human	 intervention,	 while	 the	 second	 one	 refers	 to	 climate	 change	 and	
invasions	of	non-native	species.	All	these	causes	have	existed	since	ancient	times,	but	little	is	known	about	
their	cumulative	impact	on	the	marine	ecosystem.	

The	need	to	address	these	issues	is	expressed	in	environmental	legislation	mainly	through	the	MSFD,	which	
together	with	Good	 Environmental	 Status	 (GES)	 programmes	 and	 the	Marine	 Spatial	 Planning	Directives	
(MSPs),	aims	to	reduce	human	impacts	on	the	ecosystem	by	trying	to	maintain	collective	pressures	at	the	
right	levels.	

In	order	to	better	understand	these	processes,	many	studies	have	been	carried	out	over	the	last	10	years,	
particularly	 in	 view	 of	 the	 fact	 that	 the	 European	 Community	 has	 set	 up	 an	 environmental	 action	
programme,	 developing	 a	 strategy	 to	 protect	 and	 conserve	 the	 marine	 environment,	 promoting	 the	
sustainable	use	of	the	sea	and	the	conservation	of	marine	ecosystems.		

The	action	programme	for	the	marine	environment	is	therefore	regulated	through	the	European	Directive	
2008/56/EC	(MSFD).	In	particular,	Article	8	of	this	Directive	establishes	the	adoption	of	Marine	Strategies.		

In	this	context,	each	Member	State	of	the	Union	must	carry	out	an	initial	assessment	of	its	marine	waters	
(coastal,	transitional	and	territorial	waters)	through:	

• An	analysis	 of	 the	 current	 status	of	 the	waters	 from	 the	point	of	 view	of	 their	 physico-chemical,	
biological,	habitat	typology	and	hydro	morphology	characteristics.	This	analysis	 is	made	according	
to	the	criteria	restated	in	Table	1	of	Annex	3	to	the	Directive.		

• An	analysis	of	the	main	pressures	and	impacts	on	the	ecological	status	of	waters.	This	analysis	must	
be	carried	out	on	the	basis	of	the	elements	listed	in	Table	2	of	Annex	3	to	the	Directive.	In	addition,	
it	should	include	the	main	cumulative	and	synergistic	effects,	also	taking	into	account	assessments	
previously	made	under	existing	Community	legislation,	including	those	made	through	regional	seas	
conventions	or	used	as	a	basis	for	an	overall	assessment	of	the	state	of	the	marine	environment.		

• An	 analysis	 of	 the	 socio-economic	 aspects	 of	 water	 use	 and	 also	 an	 analysis	 of	 the	 costs	 of	
degradation	of	the	marine	environment.		

In	addition,	Member	States,	when	providing	the	initial	assessment	of	marine	waters,	should	endeavour	to	
ensure	 the	 consistency	 of	 assessment	 methods	 throughout	 the	 marine	 region	 or	 subregion	 and	 the	
consideration	of	transboundary	impacts	and	characteristics.	

This	process,	articulated	in	the	phases	described	above,	is	repeated	every	6	years	for	each	marine	region	or	
sub-region	identified	by	the	MSFD.	
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5.1 Methodology	

In	support	of	the	regulations,	new	global	scientific	tools	have	been	developed	with	the	aim	of	 integrating	
the	effects	of	these	pressures	on	the	marine	system	into	common	frameworks.	

In	 particular,	 there	was	 a	 need	 to	 address	 this	 issue	with	 a	management	 approach	 based	 on	 ecosystem	
models	 (EBMs),	which	consider	dynamics	and	 interactions	as	a	whole	 rather	 than	 individual	 resources	or	
threats.		

Over	time,	these	tools	have	been	gradually	refined,	giving	them	the	opportunity	to	obtain	forecasts	even	
on	 the	 dynamics	 of	 complex	 systems,	 where	 it	 is	 necessary	 to	 consider	 the	 impact	 of	 several	 types	 of	
pressures	and	assess	the	multiple	objectives	pursued	by	managing	authorities.	

Ecosystem	models,	 therefore,	 calculate	 indicators	 that	 are	 able	 to	 assess	whether	 an	 ecosystem	 and	 its	
services	are	managed	 in	an	environmentally	 sustainable	way.	 In	addition,	model-based	 indicators	 can	be	
integrated	with	data-based	 indicators	and	thus	used	to	assess	the	 impact	of	specific	pressures	on	marine	
ecosystems,	such	as	fisheries	and	eutrophication.		

This	 section	 therefore	 provides	 scientific	 methods	 for	 the	 analysis	 of	 cumulative	 pressures	 and	 the	
assessment	of	major	impacts	on	marine	waters,	provided	through	a	synthesis	of	the	latest	research	in	this	
field.	

More	 specifically,	 the	 analysis	 of	 cumulative	 impacts	 is	 aimed	 at	 estimating	 the	 impacts	 on	 the	marine	
ecosystem	caused	by	human	activities	on	sea	and	coast	and	by	 land-based	activities	affecting	the	marine	
system	through	connecting	channels	such	as	rivers	or	surface	and	underground	washouts.	

The	first	research	that	was	examined	(Menegon	et	al.	2017)	presents	an	assessment	of	cumulative	effects	
(CEA)	based	on	the	use	of	a	modelling	software	(Tools4MSP)	applied	to	the	study	area	in	the	Italian	part	of	
the	Adriatic	 Sea.	 This	 research	 is	 an	evolution	of	 the	methodology	previously	developed	by	Halpern	at	 a	
global	 level	 (Halpern	 et	 al.	 2007),	 which	 has	 also	 been	 the	 starting	 point	 for	 numerous	 subsequent	
applications	 in	 other	 contexts	 such	 as	 the	 Mediterranean	 Sea	 (Micheli	 et	 al.	 2013)	 and	 the	 Baltic	 Sea	
(Andreson	et	al.	2013)	(Korpinen	et	al.	2012).	

The	CEA	modelling	approach	has	 just	been	defined	by	 Judd	et	al.	 (2015)	as:	 “a	 systematic	procedure	 for	
identifying	and	evaluating	the	significance	of	effects	from	multiple	pressures	and/or	activities	on	single	or	
multiple	receptors.	CEA	provides	management	options,	by	quantifying	the	overall	expected	effect	caused	
by	 multiple	 pressures	 and	 by	 identifying	 critical	 pressures	 or	 pressure	 combinations	 and	 vulnerable	
receptors.	 The	 analysis	 of	 the	 causes	 (source	 of	 pressures),	 pathways,	 interactions	 and	 consequences	 of	
these	effects	on	receptors	is	an	essential	and	integral	part	of	the	process”.		

The	CEA	model	proposed	by	Menegon	et	al.	(2018)	represents	an	improvement	of	the	CEA	model	proposed	
by	Halpern	et	al.	(2008)	and	successively	modified	by	Andersen	et	al.	(2013).		

	

The	proposed	CEA	model	includes	three	main	elements:		
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1)	human	activities	or	uses	(U)	or	sources;		

2)	pressures	(P),	defined	in	(Judd	et	al.,	2015)	as	“events	or	agents	(biological,	chemical,	or	physical)	exerted	
by	the	source	to	elicit	an	effect”;		

3)	environmental	components	(E).		

In	 general,	 human	 activities	may	 generate	multiple	 pressures	 and	 each	 pressure	may	 cause	 impacts	 on	
multiple	environmental	components	as	schematized	in	Figure	85.	

	

Figure	85	-	The	basic	scheme	of	a	CEA	model	–	Source:	Menegon	et	al.	2018	

	
The	CEA	model	provides	an	evaluation	of	the	cumulative	effects	for	the	generic	cell	(x,y)	and	hence	need	a	
prior	zoning	of	the	study	area,	typically	in	the	form	of	a	grid.	In	the	CEA	model	proposed	by	Menegon	et	al.	
(2018),	the	CEA	for	each	cell	is	computed	in	the	following	way:	
	

	
	
where	

	

	
Ui	=	i-th	human	use;	
Pj	=	j-th	pressure	as	defined	in	the	Marine	Strategy	Framework	Directive	(MSFD	(2008/56/EC));	
Ek	=	k-th	environmental	component	
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mecf	 =	multi-effects	 combination	 factor,	 defining	 the	 type	 of	 impact	 combinations	 varying	 from	 0	 (fully	
additive)	to	1	(fully	dominant),	intermediate	values	identifying	antagonist	effects;	
eff(Pj,Ek)	=	effect	caused	by	the	pressure	Pj	over	the	k-th	environmental	component;	
s(Pj;Ek)	=	sensitivity	of	the	k-th	environmental	component	to	the	j-th	pressure;	
wi,j,k	=	weight	related	to	the	generic	ijk	combination;	
rfunc	=	response	function;	
d(Ek)	=	intensity	or	presence/absence	of	the	k-th	environmental	component	on	the	cell	(x,	y):	1	for	fixed	E	
(seabed	habitats),	and	within	[0-1]	interval	for	mobile	special	features;	
‘	=	effect	rescaling	operator	(from	0	to	1);	
i(Ui,Mi,j,k)	 =	 distance	model	 propagating	 j-th	 pressure	 caused	by	 i-th	 activity	 over	 the	k-th	 environmental	
component;	
Mijk	=	2D	gaussian	kernel	function	used	for	convolution	considers	buffer	distances	at	1	km,	5	km,	10	km,	20	
km	and	50	km;	
D(Ui)	=	intensity	of	i-th	activity	over	the	region	of	analysis;	
	
In	other	words,	the	rationale	is	obtaining	the	total	impact	as	a	sum	over	all	the	environmental	components	
of	 the	 impacts	 generated	 by	 all	 pressures	 on	 that	 component.	 In	 doing	 that,	 the	 model	 considers	 the	
intensity	 or	 presence/absence	 of	 that	 component	 in	 the	 specific	 cell	 (x,y);	 the	 effect	 exerted	 by	 each	
pressure	 over	 that	 component;	 the	 sensitivity	 of	 that	 component	 to	 each	pressure;	 possible	 antagonism	
among	effects	exerted	by	different	pressures	for	that	component.	
The	model	can	be	also	used	in	a	reverse	modality,	termed	CEA	back-sourcing	model	(CEA-B).	 In	this	case,	
the	 objective	 is	 to	 identify	 and	 quantify	 the	 single	 and/or	 multiple	 pressures	 affecting	 one	 or	 several	
environmental	components,	knowing	the	CEA	score	on	this/these	specific	components.	
	
In	addition	to	the	previous	methodology,	a	scientific	method	for	specialized	Cumulative	Effects	Assessment	
has	been	also	investigated.	The	method	has	been	developed	within	the	project	MERCES	(Marine	Ecosystem	
Restoration	 in	 Changing	 European	 Seas),	 in	 order	 to	 study,	 in	 particular,	 how	 the	 interactions	 between	
humans,	environment	and	marine	species	change	over	time,	taking	as	a	study	area	the	Mediterranean	Sea.		

The	project	subsequently	published	a	study	(Piroddi	2017	et	al.)	demonstrating	the	interaction	between	the	
marine	 system	and	anthropogenic	 factors	 in	 terms	of	 reducing	 the	abundance	of	 important	 types	of	 fish	
species	and	where	diversity	indicators	show	how	the	ecosystem	has	degraded	over	time.		

The	study	uses	Ecopath	with	Ecosim	(EwE)	modelling	software	 to	assess	how	fish	abundance	parameters	
respond	 to	 changes	 over	 the	 years	 in	 primary	 productivity	 (the	 rate	 at	 which	 inorganic	 carbon	 is	
transformed	into	a	cellular	product)	and	fisheries.	

Therefore,	data	were	first	collected	to	quantify	the	temporal	evolution	in	1950/2011	of	marine	species	 in	
the	ecosystem	of	the	Mediterranean	Sea	as	a	whole.		

The	ecological	indicators	used	to	analyse	the	dynamics	of	the	ecosystem	of	the	past	were	then	calculated.	
The	methodology	used	was	to	investigate	it:		
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1. Temporal	evolution	of	 the	marine	ecosystem	 from	1950	 to	2011	by	means	of	a	 scenario	analysis	
including	primary	productivity,	fishing	activities	and	the	dynamics	of	the	food	chain;		

2. Differences	 and	 similarities	 in	 the	 historical	 dynamics	 of	 ecosystems,	 through	 the	use	 of	 primary	
productivity	 calculated	 from	 the	 EwE	 model	 and	 primary	 productivity	 obtained	 from	 a	
hydrodynamics-biogeochemical	model	(GETM-MedERGOM);			

3. Structural	 and	 functional	 changes	 in	 the	marine	 ecosystem	over	 time	using	 specific	model-based	
indicators.	

The	dynamic	module	of	the	EwE	software	uses	a	series	of	differential	equations	to	estimate	biomass	flows	
for	each	species	and/or	functional	group	of	the	ecosystem	as	follows:	

	

		=	biomass	growth	rate	of	group	"i"	in	time	interval	dt,	

	=	efficiency	of	net	growth	(production/consumption	ratio),	

	e	 	=	rates	of	consumption,	calculated	on	the	basis	of	the	"foraging	arena	theory"	where	the	biomass	

of	the	prey	"i"	is	divided	between	a	vulnerable	and	a	non-vulnerable	fraction.	

	=	immigration	rate	

	e	 	=	natural	and	fishing	mortality	rates	of	group	"i",	

	=	emigration	rate,	

	=	biomass.		

Once	all	the	biomass	time	series	had	been	reconstructed	using	the	model	and	the	catch	time	series	using	
the	 FAO	 database	 and	 the	 additions	 to	 the	 Sea	 Around	 Us	 project	 data,	 it	 was	 possible	 to	 make	
comparisons.	

In	conclusion,	we	can	say	that	over	the	centuries,	the	marine	ecosystem	has	suffered	continuously	from	the	
impact	 of	 human	 pressures.	 Retrospective	 analyses,	 such	 as	 those	 in	 the	 MERCES	 project	 study,	 have	
allowed	us	to	understand	how	changes	in	the	ecosystem	and	its	marine	resources	have	occurred,	becoming	
necessary	tools	to	support	the	policy	tools	for	its	management	and	conservation.		

However,	there	is	still	a	long	way	to	go	before	we	can	continue	to	provide	increasingly	efficient	information	
in	support	of	regional	policy	and	national	plans.		

Indeed,	 in	 order	 to	 support	 the	Maritime	 Spatial	 Planning	 Directive	 (MSPD)	 effectively,	 it	 is	 essential	 to	
carry	 out	 spatio-temporal	 analyses	 that	 can	 identify	 models	 that	 make	 a	 direct	 contribution	 to	 space	
management	actions,	especially	 for	high-priority	 sectors	 (which	are	of	greatest	concern).	One	of	 the	 first	
approaches	 of	 this	 type	 is	 explained	 in	 a	 research	 (Liquete	 2016	 et	 al.)	 that	 evaluated	 a	 system	 of	
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classification	 of	 marine	 ecosystem	 services	 for	 the	 entire	 Mediterranean	 through	 the	 use	 of	 different	
modelling	approaches,	both	in	time	and	space.		

Furthermore,	 the	 development	 of	 forecasting	 scenarios	 is	 fundamental	 for	 the	 implementation	 of	
management	plans,	because	it	allows	us	to	understand	the	political	choices	that	must	be	taken	to	date	for	
the	future	restoration	and	maintenance	of	the	marine	ecosystem.		

Finally,	this	study	stresses	the	 importance	of	using	end-to-end	modelling	approaches	as	a	tool	to	support	
resource	management	 decision-making.	 	 However,	 again,	 Fulton's	 2010	 research	 states	 that	 there	 is	 no	
single	"E2E	model"	for	this	sector,	but	the	best	approach	to	these	problems	is	through	the	use	of	models	in	
a	complementary	way.	
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