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ABSTRACT

The gap between Science and Policy is one of the main problems affecting the 
implementation of a sound coastal zone management in Mediterranean countries. 
Really, littoral and marine ecosystems supply a lot of environmental services, that are 
actually exposed to many natural and anthropic risks, infl uencing the ecological status 
of coastal areas. So, in the Mediterranean basin, it has been introduced on 2002 a 
participatory process named Integrated Coastal Zone Management (ICZM) to address 
scientifi c and political efforts towards a right marine policy. To highlight the lacking 
connection between the scientifi c approach to coastal management and the current 
inertia of policy actors, it has been presented a typical case study tested in a marine 
protected area located on the western seaside of the Calabria region (Southern Italy). 
The innovative framework proposed by this paper highlights the fundamental role of 
widespread public knowledge to bridge the gaps, still existing, between Science and 
Policy. By this way, it is suggested a new conceptual pattern able to connect the two 
cornerstones of ICZM program through mutual interactions mediated by knowledge 
processes. So, it is hoped for an adaptive co-management of coastal zones based on a 
close collaboration between scientists, policy makers, stakeholders and public opinion 
into a socio-ecological “governance” of coastal regions. Finally, it is necessary to involve 
all private and public subjects to develop a continuous dialogue for an effective ICZM 
implementation in Mediterranean countries.
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Introduction
A steady fl ow of knowledge between Science and Policy is the main 

requirement for a sound management of environmental systems, as it 
is well known by scientifi c literature [1-3]. By this way, a marine policy 
based on objective data becomes more and more important in the public 
debate [4]. However, as matter of fact, the need to integrate Science and 
Policy in managerial processes, involving diff erent institutions, various 
stakeholders, policy actors, and scientifi c community remains, until 
now, a real challenge [5]. Really, the trouble of an eff ective merging 
between Science and Policy is a concern, hindering the solution of many 
environmental issues [6]. In particular, coastal ecosystems supply 
a lot of environmental services such as food production, nutritional 
resources, climate regulation, recreational utilities and other important 
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functions reaching important fi nancial values world-
wide, estimated on 1997 year as US $ 145 trillion 
per year, amongst one of the highest in terrestrial 
biosphere [7,8]. Also the Mediterranean coastal 
regions produce a high domestic income resulting 
from marine activities, such an annual economic 
value of about US $ 450 billion [9]. However, there 
are many coastal regions where some risk factors, 
aff ecting the ecological status of marine ecosystems 
[10], are fast increasing year by year [11]. Therefore, 
for a better sustainability of the coastal region, it is 
attended a gradual shift in its management from a 
kind of approach based on scientifi c data to a global 
vision based on an eff ective integration between 
local traditions and public presence according to a 
participatory process. In the Mediterranean basin, 
it has been introduced on 2002 a new pattern of 
coastal management, named Integrated Coastal 
Zone Management (hereafter ICZM) originating 
from the Mediterranean Action Plan (MAP), adopted 
by the United Nation Environment Program (UNEP) 
on 1975 for the control and the prevention against 
marine pollution [12]. From this agreement, signed 
by twenty-one Mediterranean countries [13] (www.
unepmap.org), it has been developed the ICZM 
process, that represents the best way to address the 
political making progress towards a sound coastal 
management [14]. Really, in all Mediterranean 
countries, ICZM has been widely recognized as a 
proactive process aimed to address all the confl icts 
and interests of individual state members towards 
the same coastal space [15]. The legislative point of 
reference in the European Union is recommendation 
2002/43/EC, which suggests to all member states 
process national plans for a general overview of coastal 
areas according to ICZM principles. In these last years, 
some Mediterranean countries have realized scientifi c 
and political eff orts to address all the diff erent kinds 
of knowledge in policy options [16-18]. In this way, 
the supporters of the ICZM process have suggested 
a new political scenery where coastal communities 
could be able to reach public interests supported by 
the indigenous knowledge of local issues [19]. This 
ideal outcome can be realized through an eff ective 
integration between natural and social sciences into 
a decision-making process at the interface between 
Science and Policy [20,21]. To highlight the lacking 
connection that still exists between scientists and 
decision-makers it is proposed a typical case study in 
the Calabria region (Southern Italy). This paper aims 
to develop a conceptual framework able to connect 
tight relationships between Science and Policy, fi lling 
the gaps still existing and building the required 

links to bring scientifi c knowledge into an eff ective 
decision-making process. 

Methods
This study was based on a systematic review of 

publications addressing the gap between Science 
and Policy in coastal management. The bibliographic 
search was carried out according to the Preferred 
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement [22]. To realize 
such purpose and to obtain a global overview of 
international studies holding information about 
this topic, Scopus was searched for articles until 31 
December 2019, including the terms: ICZM, Science, 
Policy, Coastal Management and Mediterranean 
countries, in their title, abstract and keywords. After 
detecting duplicates and unavailability, a total of 57 
papers were found useful to provide defi nitions and 
concepts about the roles of Science and Policy in the 
coastal management of Mediterranean countries. 

The state of ICZM process in Mediterranean 
coastal regions

In Mediterranean countries, the fi rst step towards 
an integrated management of coastal zones was 
the ICZM Protocol [23,24]. This law is, actually, the 
more suitable tool for a sustainable development of 
Mediterranean regions, as suggested by European 
marine policy [13,25-29]. Such large community 
policy suggests all member states to adopt national 
plans of ICZM, but the resulting outcomes have been 
very unlike in all Mediterranean countries [30]. Really, 
in spite of these legislative eff orts, ICZM process 
proceed very slowly and appears unsuited to reply 
against the increasing and fast decay of coastal areas 
[31]. So, it is necessary to update the present state of 
ICZM planning in Mediterranean countries. In these 
last years it has been recorded some progress in the 
implementation of the process in the coastal regions 
of the basin. However, it has been remarked that most 
of the eff orts are represented by regional and/or local 
initiatives while national programs are in a clear 
minority [32]. By this way, the resulting data, updated 
on 2020 year, show that only ten countries amongst 
twenty-one, adopted home plans while in sixteen are 
actually in progress regional projects (Table 1).

The eff ects of this kind of coastal management 
are subjected to the tyranny of “small decisions” [33] 
rather than a comprehensive and long-term vision 
typical of ICZM process. The results of the survey 
highlight that the levels of ICZM implementation in 
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Table 1: Pattern of scientifi c efforts, legislative means and public knowledge in the ICZM implementation updated on 2020 year.  
Mediterranean 

Countries
Public Knowledge

Regional 
Projects

National 
Projects

Regional Laws National Laws
Levels  ICZM 

Implementation
Spain Yes Yes Yes Yes Yes E

France Yes Yes No No Yes M

Monaco No Yes No No No P

Italy No Yes No Yes No P

Slovenia Yes Yes No Yes Yes M

Croatia No Yes No Yes No P

Bosnia & Herzegovina No Yes No No No B

Montenegro No Yes Yes No Yes M

Albania No No Yes Yes Yes M

Greece No Yes No No Yes P

Malta No No Yes Yes Yes M

Turkey Yes Yes No Yes Yes G

Cyprus Yes Yes No No No P

Syria Yes Yes Yes No Yes G

Lebanon No Yes Yes No Yes M

Israel No No Yes No Yes P

Egypt No Yes No No No B

Libya No No Yes No No B

Tunisia No Yes Yes No Yes M

Algeria Yes No Yes No Yes M

Morocco No Yes No No No B

E: Excellent Level; G: Good Level; M: Mediocre Level; P: Poor Level; B: Bad Level

Mediterranean countries are quite short with just 
one nation at excellent level as the 5% of the whole, 
two at a good level as 9%, eight at a mediocre level as 
38%, six at a poor level as 28% and four at a bad one 
as (19%) (Figure 1). 

In particular, it is reported the level of ICZM 
implementation, according to a decreasing scale 

from the score of fi ve, as an excellent degree to the 
score of one, as a bad one, all distinguished in each 
of the twenty-one Mediterranean countries (Figure 
2). The levels are defi ned according to the presence 
or the absence, in each Mediterranean countries, of 
fi ve criteria as public knowledge, regional projects, 
national projects, national laws and regional laws, 
showed in table 1. 

In this critical condition, the central core of ICZM 
process must become the key-word “integration” 
that, according to [34], is composed by the following 
meanings [35]: 

• Objective integration between the main 
targets of coastal management, based on a 
sustainability approach.

• Horizontal integration between the diff erent 
sectors of coastal activities, such as fi shing, 
tourism, maritime transport, etc…

• Vertical integration between the diff erent 
levels of coastal “governance”, as are local, 
regional and national plans.

• Cross integration between diff erent areas 

Figure 1 Pie chart showing the percentages of ICZM implementation 
in Mediterranean countries. (Legend: excellent level, blue color; 
good level, green color; mediocre level, yellow color; poor level, 
orange color and bad level, red color).
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of expertise in coastal management from 
scientifi c, to managerial, to policy arena.

• Spatial integration through land and sea 
connected in the same coastal landscape unit.

• Temporal integration between short-term 
and long-term actions.

In this context, the public participation represents 
the cornerstone of ICZM process, as highlighted 
also in the Article 4 of its protocol. By this way, the 
fundamental role of all the leading parts involved in 
the process such as scientifi c community, private 
sectors, stakeholders, policy makers and public 
opinion must be identifi ed and carefully valued 
according to a managerial approach proceeding in a 
bottom-up direction [36]. Finally, ICZM must be seen 
not as a project but rather as a process able to involve 
local learnings into a knowledge course [3-40]. 

The Spanish experience

The precise characterization of coastal regions in 
terms of socioeconomic and environmental variables 
contribute to prioritizing the diff erential integrated 
management measures in each Coastal Marine and 
Socio-Ecological Systems, known as CMSESs [41]. 
In this way, following the Blue Economy Report, 
launched by the European Union on 2020, Spain is 
the fi rst Mediterranean country in Europe engaged 
to contribute to the EU blue economy for a real and 
eff ective people employment and just the second, 
after United Kingdom, in terms of Gross Added Value. 

The gap between science and policy

The scientifi c community has been very engaged 
in researches and projects to support an eff ective 
ICZM process in Mediterranean countries but the 
debate is mainly based on theoretical and abstract 
papers instead of empirical and pragmatic approaches 
typical of the fi rst trials conducted in the United States 
of America [42-44]. Really, the outcomes of this kind 
of search remain unimportant for coastal managers 
while still exists a marked diff erence between 
scientifi c progress, which is realized in long time 
and policy action that, instead, calls for short times. 
This clear temporal deviation amongst scientifi c 
and policy dynamics is a big trouble hindering the 
melting process between Science and Policy. Today 
ICZM is living in a shadow area where the research 
eff orts, the planning process and the policy issues 
remain fragmented actions without any possible 
solutions. The factors interfering with an eff ective 
implementation of ICZM in Mediterranean countries 
are [32]:

• The complexity of responsibilities

• The lacking of national policies

• Blocks, gaps and obstacles in the fl ow of 
information

• The shortage of participatory processes in 
public knowledge.

An eff ective public communication becomes the 
fundamental tool to bridge the gaps between Science 
and Policy reaching a common language so to achieve 
the best results in environmental management [45]. 
So, it is presented a typical example of the gaps 
still existing between the Science available and the 
Policies employed in the coastal management of a 
Mediterranean coastal region located in the western 
seaside of the Calabria region (Southern Italy).

A case study: The marine regional park “Scogli 
Di Isca” 

The marine regional park “Scogli di Isca” was 
established by Calabria Region with the regional law 
n. 12 dated on 21 April 2018. Really, this marine site 
was characterized by a long and debated history. In 
fact, since from 1991, the Harbor Offi  ce of Cetraro 
(Cs., Italy) granted the World Wildlife Fund (W.W.F.) 
of Italy for the protection and the management of this 
important seaboard area (Figure 3). 
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So, the blue oasis of W.W.F. Italy became in 1994 
the fi rst Marine Centre of Environmental Education 
(C.E.A.M.) in the Calabria region. In those roaring 
years, the coastal region became an important center 
of environmental training and a real hotspot for 
diving activities. At the same time, this seaboard area 
was interested by a large coastal tourism at bathing 
vocation with about two thousand tourists for year. 
Indeed, it was realized in 1999 a Life Project founded 
by European Union, named W.W.F. Life Nature 99, 
through which it was organized a laboratory of 
Marine Botany, supplied with videotapes, optic and 
stereomicroscopes. Based on the scientifi c progress 
deriving from the project and according to a popular 
agreement by local people, it was proposed on 21 
November 2002, a government bill to the regional 
Council of Calabria, within the seventh legislature, 
aimed to establish the fi rst Marine Protected Area 
(MPA), named “Scogli Di Isca” on the western seaside 
of Calabria region. However, the political class began 
to dispute about this issue and, after all, such collective 
enterprise was a complete failure. So, this case study 
confi rmed a total lack of communication between 
Science and Policy in coastal management. Thus, it 
could be envisaged to set up a bridge between Science 
and Policy, involving stakeholders and policy actors 
towards an eff ective ICZM able to connect coastal and 
continental regions in a joint environmental system. 
By this way, the establishment of a Marine Protected 
Area could allow a better public enjoyment of marine 
resources and, at the same time, could play a pivotal 
role for the economic growth of local people and 
for the social development of the region. Generally 
speaking, the fi nancial and social benefi ts deriving 
from the realization of MPAs in Mediterranean basin 
could enhance a closer relationship between Science 
and Policy in the coastal management of littoral 
regions. 

The role of knowledge

Knowledge is the main factor for a sound 
environmental management of coastal zones. Several 
authors highlighted the existence of big gaps in the 
implementation of ICZM process because the great 
complexity of environmental issues need a multi-
purpose approach able to connect diff erent subjects 
and expertise [46,47]. So, it is suggested to adopt a 
new conceptual framework able to fi ll the political 
vacuum in coastal management. Such pattern could 
be realized through a common net of connections 
intertwined by the fi ne thread of knowledge (Figure 
4). 

In this way, an eff ective transfer of cognitive 
patterns into marine Policy requires the admission 
that there are several relationships but also big 
diff erences between Science and Policy, which must 
be recognized and mediated by knowledge processes. 
The pattern proposed (Figure 5) highlights the 
existence of closed interactions, in double meaning, 
between the two cornerstones of ICZM.

Really, these connections are aff ected by policy 
issues, fi nancial means and, also, by the involvement 
of public opinion. The four elements of this model are 
the following ones: A = Authority, R = Responsibility, 
D = Divulgation and K = Knowledge. In this pattern, 
Authority and Responsibility belong to the sphere of 
Policy while Divulgation and Knowledge to the range 
of Science. The two main components of coastal 
management, as are Science and Policy, hold the 
same weight so that A/R = K/D and therefore K = A ˣ 
D/R. So, the proposed pattern suggests the way for 
connecting Science and Policy in mutual interactions 
mediated by knowledge processes. At present, only 
seven Mediterranean countries on twenty-one are 
really engaged in information means for the public 
opinion (Table 1). So, ICZM process is still unaware 

Figure 3 Aerial view of the Marine Regional Park “Scogli di Isca”.

Figure 4 Pattern of connections in ICZM process.
A: Authority; K: Knowledge; D: Divulgation; R: Responsibility.
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of the added value represented by local expertise. 
This kind of knowledge, melt into native learnings of 
coastal people, is an important intellectual resource 
essential for a large ICZM implementation in all 
Mediterranean countries.

A socio-ecological system

Recently, it has been suggested by scientifi c 
community the principle of an adaptive co-
management of coastal zones [48,49]. This model 
has been developed to make an ideal pattern of 
socio-ecological “governance” [50,51], based on 
a close collaboration between scientists, policy 
makers and diff erent stakeholders, all engaged in 
coastal management [52]. So, it could be possible to 
join anthropic values with operative actions towards 
a versatile and collective coastal management. By 
this way, the innovative concept of an adaptive 
co-management must be translated into a socio-
ecological system made by the tight relationships 
between scientists, policy makers and stakeholders, 
all directed towards a new kind of global vision: the 
political anthropology of the sea (Figure 6). 

An overall analysis of the connections between 
nature and society allows a dynamic balance through 
the main social and ecological factors for an eff ective 
implementation of policy issues according to a multi-
purpose approach necessary to fully understand the 
complexity of socio-ecological systems [53,54]. 
However, despite the international legislative eff orts, 
a real versatility is very diffi  cult to put into practice. 
To overcome all these troubles, it appears the idea 
to develop a multi-purpose platform able to come 
forward an eff ective coastal management through the 
following means:

• Introduce tools and methods typical of social 
science into the scientifi c fi eld of environmental 
and marine sciences.

• Support an eff ective dialogue between all the 
branches of knowledge such as legislative, 
economic, policy and natural sciences.

So, it is suggested a new co-management approach 
to strengthen the innovative idea of a political 
anthropology of the sea (Figure 6) to better deal with a 
systematic management of coastal regions through a 
deep cooperation between social and natural sciences.

Insight and solutions

Following these suggestions and according to the 
directions established by ICZM program, especially 
at the Article 14 of its Protocol, it is necessary to 
involve in this process private and public subjects, 
such as tourists, local people, governments and 
policy makers creating a continuous dialogue for a 
sound exploitation of marine resources. By this way, 
it could be envisaged a novel approach to coastal 
management where marine biologists, geologists, 

Figure 5 The cycle of connections between science and policy mediated by the knowledge process. 

Figure 6 Scheme of adaptive co-management in ICZM process 
directed towards political anthropology of the sea.
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coastal engineering, managers and policy makers 
work altogether in a close relationship for the socio-
economic development of local people living in 
seaboard areas (Figure 7). 

Really, all the European laws highlight the 
fundamental role of each Mediterranean countries 
and suggest tight connections between local, regional 
and national levels. However, in spite of such good 
intentions and apart from some rare exceptions, 
these suggestions, aimed to an eff ective ICZM process 
along Mediterranean coastal regions have been never 
implemented. Hence, this global approach, through 
a real involvement of the public knowledge, is a 
possible way to bridge the gap between Science and 
Policy in the coastal management of Mediterranean 
regions. So, in the light of what it is said, the fi nal 
solution to the problem could be a close relationship 
amongst scientifi c and political actors, all engaged 
for a sound and reliable government of European 
countries overlooking the basin. 

Conclusion
In terrestrial biosphere, the Mediterranean Sea is 

one of main hotspots for biodiversity conservation. 
Really, it holds just the 0.8% of surface waters but, 
nevertheless, it protects the 16.2% of marine biota 
being one of the most important areas for its high 
habitat diversity but also for the presence of many 
endemic species [55]. However, in these last decades 
the basin is exposed to growing environmental risks 
and human pressures aff ecting the levels of marine 
biodiversity [56] with serious and negative eff ects 
for ecosystem services in coastal areas [16]. Actually, 
scientists could play a pivotal role to join policy 
makers, coastal managers and various stakeholders 
towards an eff ective and ongoing collaboration in a 

new kind of coastal management [57,58]. By this way, 
marine protected areas could be the cornerstones to 
build up a connecting bridge between policy actors 
and scientifi c advisors. Today, it is time to fi ll the 
vacuum between scientifi c suggestions and political 
trends through the common interests of local people 
towards a sound planning of coastal regions. The fi nal 
results, highlighted by this paper, show that, until 
now, still exists a poor public knowledge of ICZM 
principles in most of the Mediterranean countries. 
So, to overcome these problems, some guidelines are 
suggested:

• Information, education and public knowledge 
about littoral environments.

• Analysis and recognition of local needs through 
specifi c studies.

• Search for possible solutions aimed at 
addressing confl icts and interests for coastal 
resources.

In conclusion, this study highlights the need of 
an eff ective ICZM process, able to merge Science and 
Policy for the coastal management of Mediterranean 
countries. 
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