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Abstract. This research has proposed the Management Plan’s Linking/Integrating
Methodology (MPLIM), that is articulated around the fundamental differences between
the management plans to be linked. MPLIM consists of five main steps: identification
of similar sectors or actions between the two management plans; evaluating manage-
ment plans; identifying and classifying the differences between the management plans
into themes; analysing the differences and making recommendations; and lastly, linking
all desirable sectors or actions. MPLIM approach had been justified with the help of
geometrical shapes and mathematical formulae, based on the concept of union and inter-
section sets. However, it is the preparation for linkage that is the challenge and not the
link itself, as the link is taking decisions that are in favour of all parties, supported by the
harmony generated from the recommendations step. When implementing MPLIM ap-
proach on two-management plans concepts (i.e., Integrated Coastal Zone Management,
ICZM and Marine Spatial Planning, MSP), it was noted that the proposed methodology
could be used as a promising tool for linking/integrating various management plans. In
addition, it turned out that it facilitated understanding of stubborn conceptual issues
related to ICZM and MSP and their relations.

Keywords: maritime spatial planning, integrated coastal zone management, linking,
integrating.

1. Introduction

Some of the industries regarded the linkage of management plans very important
as it helped in conserving efforts and costs. The “merging plans” concept is
usually used for the mobile service robots, where it refers to the merger of all
software algorithm-based activities, which had to be simultaneously performed
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(Foulser et al., 1992; Alami et al., 1997). From another perspective, in the case
of management plans, different terms had been used for indicating a similar or
same meaning, such as merging, integrating or linking which are generally used
interchangeably.

For instance, a linkage between departments and their management plans
ensures that every entity maintains its identity, however, the linkage, means that
every management plan or entity can coordinate its activities with other plans,
systems or departments. During integration, one of the systems integrates or
becomes a part of a different system, however, its identity is maintained. Nev-
ertheless, during a merging, every component loses its identity when it forms
a different system, agency/department or plan. In this chapter, the main fo-
cus is on linking/integrating; since both are generally used in the context of
management plans (Figure 1). These terms have been properly defined below
(Dictionaries, 2013).

Link is defined as “making, forming, or suggesting a connection between
two entities”. Integrate indicates “combining (one entity) with another entity
for forming a whole new component”. Here, though one system became a part of
another system, every system was able to maintain its original identity. Merge
indicates “combining or presenting causes for combining and forming one new
entity”.

Figure 1: Description of how the linkage, integration, and merger functions op-
erate; it has been developed based on the definitions mentioned above.
It can be seen that in link each entity is staying as is yet linked with the
other entity, whereas in integrate both entities are combined together,
nevertheless, each entity still enjoy its own shape and characteristics
and maintain its original identity; and finally, in merge both entities
lost their shape and uniqueness and they formed one new entity with
new shape and characteristics.
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However, speaking of two plans or authorities that are managing two do-
mains Marine Spatial Planning (MSP) and Integrated Coastal Zone Manage-
ment (ICZM) is a vivid example, as both those concepts manage sometimes
similar areas owing to the overlaps noted between the Territorial Waters (TWs)
(under the ICZM focus) and Exclusive Economic Zones (EEZ) (under the MSP
focus). Hence, the overlapped regions must be addressed appropriately for
avoiding any arising conflicts. Add to that, the fuzziness of borders due to
the dynamic nature of the coast makes it difficult to be clearly defined (Douvere
and Maes, 2010). Moreover, the boundaries for management and planning ef-
forts are often established based on political considerations and not necessarily
meaningful from an ecological perspective (Douvere and Maes, 2010), as effects
may originate outside the boundary of the management areas (Alvarez-Romero,
2011), such as the negative consequences that arise from the trans-boundary
nature of ecosystems (Beger et al., 2010), not to forget the dynamicity of ma-
rine waters and some of its habitats. Thus calls were made to link or integrate
ICZM and MSP plans (see. . . Stoms et al., 2005; Cao and Wong 2007; Ehler
2008; Alvarez-Romero et al., 2011; Flannery and Cinnéide 2012; Kidd and Ellis
2012; Queffelec and Maes 2013; Ferreira et al., 2014; Guneroglu et al., 2014; Kerr
et al., 2014; Becker-Weinberg 2015; Saunders et al., 2016), thus, this research
aimed to propose a methodology that can be used for linking or integrating
management plans. And the Hypothesis is as follows: in case of two manage-
ment plans ICZM and MSP that include similar elements, those elements and
activities can be linked while, each management plan still works independently.

This study has several limitations; where it only focused on a theoretical
review of the ICZM and MSP on a regional scale of EU and the differences
between them.

2. Literature review

Many researchers tried different approaches while investigating the linkage or
integration related to the management plans (Stoms et al., 2005; Cao and Wong
2007; Ehler 2008; Alvarez-Romero et al., 2011; Flannery and Cinnéide 2012;
Kidd and Ellis 2012; Queffelec and Maes 2013; Ferreira et al., 2014; Guneroglu
et al., 2014; Kerr et al., 2014; Becker-Weinberg 2015; Saunders et al., 2016). A
few of these papers focused on the integration between the land and sea regions,
while some others investigated the management of marine regions. However, it
was not clear what the researchers meant exactly by (linkage or integration) as
those words are used interchangeably. As there was no specific explanation to
any of those terms when presented, or in other words, what should be done in
details to accomplish the linkage or integration process.

In more details, Alvarez-Romero et al. (2011) highlighted the need to study
the land-sea linkages for conservation planning. They recommended a new
operational framework that included three stages regional scoping (like plan-
ning domain, evaluation of the conservation context, etc.), analysis and inte-
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gration (cross-system warnings, ecosystem-based services, biodiversity in the
areas, etc.), and synthesis (schedule regions and activities, general technical re-
sults, etc.). In addition, Smith et al. (2011) argued that the integration of
the land-sea planning was handled using two contexts – one was related to the
planning framework; while the second was related to the environmental man-
agement context, like conservation planning. Moreover, Queffelec and Maes
(2013), used a framework for coastal and marine strategies at the national or
sub-national levels. In this framework, they developed the MSP into the opera-
tional or strategic stages. MSP was seen to be an operational device and was an
important component of the ICZM plan, as noted in Belgium. Here the MSP
zoning was included in the ICZM. Add to that, Ferreira et al. (2014) presented
questions that have to be addressed before initiating the integration process,
like “Are there (effective) national policies or plans for oceans and coasts? Are
the ICM strategies and MSP policies aligned properly? Are all agencies that
are responsible for the MSP and ICM properly coordinated? Do the different
policies/plans share common indicators, objectives and integrative measures?”.
And finally, Saunders et al. (2016) highlighted the significance of using a hori-
zontal integration approach between the sectors, as it was vital for the explicit
management along with vertical integration. For example, the German authori-
ties divided the different administrative responsibilities for marine spaces, which
improved the border planning between regions with different planning systems
and jurisdictions that existed simultaneously.

In a summary, the (linkage and/or integration) approaches were addressed
based on four perspectives. The first perspective considered the points that
need to be taken into consideration before or during the linking process, though
this approach of vital importance, yet, it only focused at what to consider be-
fore initiating the linkage/integration process, and it lack details. The second
approach addressed the context of the linking procedure (which lay in the plan-
ning/conservation planning framework), here, its clear that the focus is on con-
servation only, and this may ignore economical domains within the plans. The
third approach highlighted the importance of including the MSP and ICZM
strategies within each other, here; the concentration is on the strategies, which
are related to the big picture, not the details of the MSP and ICZM plans or
concepts. And finally the fourth approach presented the significance of includ-
ing the horizontal and vertical integration strategies before linking the plans,
though considering vertical (hierarchy) and horizontal (between entities at the
same level) is of vital importance, but again it can be seen as an organizational
approach rather than being micro (considering all details of the plans). Although
these approaches are of vital importance in addressing different issues, however,
when implemented, they resulted certain difficulties (Queffelec and Maes, 2013)
such as duplication of efforts and lack of implementation (Ferreira et al., 2014),
overlap of jurisdictions (Lau, 2005; Cao and Wong, 2007; Saunders et al., 2016)
and a fragmented approach. In addition, none of the studies has proposed a
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linkage or integration methodology that addresses the management plans based
on their outputs (the contents of the plans themselves).

In other fields, the linkage of an archaeological site’s artefacts is being con-
sidered vital in identifying possible linkage through time and space (Cardinal,
2019). Though the linking of the physical artefacts differs from the linking of
management plans, the approach used is interesting as it considers the spatial
and temporal components of these pieces, based on the periods and location’s
sites.

3. Management Plan’S Linking/Integrating Methodology (MPLIM)

In case of two different management plans manage different domains and envi-
ronments, and they consist of some similar and differing components (physical
components, physical factors, human applications, constructed structures, ser-
vices, etc.), linking them could be an option to overcome many challenges related
to their implementation, particularly when the management actions of both of
them are considered to be boundary-less.

The procedure to link the management plans can be initiated by establishing
a connection node between all similar elements of the plans. Thus, one needs to
understand which factors related to the elements and data of the plans display
an empirical association. Thereafter the initial structural linkage needs to be
established based on the observed results of the plans, which are going to be
linked. However, because the plans have different components/elements and
structures; the conceptual differences between these management plans need to
be understood before any further progress. Furthermore, since all the plans
have to undergo a preparation cycle before their actual implementation and
their assessment, it is recommended to evaluate the plans before the initiation
of any linkage. This helps in identifying the gaps and the missing features within
the plans, which could hinder the linking process in its advanced stage. This
evaluation would also help in determining the missing features in the theoretical
components of the plan.

3.1 Analytical approach to the methodology

Assume two different management plans (i.e., plan1 and plan2) as shown in
(Figure 2).

Plan1 and Plan2 manage different geographical regions/domains; wherein
every plan consists of several components (physical components, physical factors,
human applications, constructed structures, services, etc.).

Assume each of this plan is represented by geometrical shape. Plan1 was
represented by a square shape; whereas Plan2 was represented by a triangle (the
usage of different geometrical shapes is to indicate that the management plans
were not identical, as they consisted of different geographical domains, different
areas of interest, differing legislations, etc. However, these differences were not
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definitive and the plans could share some of the features of the same geographical
domains or sectors).

It is assumed that every plan consisted of different elements and components
that are represented by different letters (a, b, c, d) for plan1; while plan2 was
represented by (c, d, e, f) as shown in (Table 1).

Figure 2: The different hypothetical shapes represented different management
plans (i.e., 1 and 2). The different geometrical shapes indicated that
both the management plans were not identical. The letters (c, d)
represented the similar elements that exist in both plans, however,
(d) represented the elements that appeared after evaluation. The
letters (a, b, e, f) represented the differing elements/components in
the plans, however, The elements (b, f) represented the missing el-
ements/components in the management that appeared after evalua-
tion.

Table 1: Elements of both plans and what do they represent. The elements
that appeared after evaluation (b,f) meant to be the elements that are
present on papers, yet, missing on ground, due to unknown reasons

Plan1 ele-
ments

Plan2 ele-
ments

Status

a e Exist (different and unique ele-
ments/components existed in one plan and
not the other)

b f Appeared after evaluation (those ele-
ments were missing) (different and unique el-
ements/components existed in one plan and not
the other)

c c Exist (the similar elements that exist in both
plans)

d d Appeared after evaluation (this element
was missing) (the similar elements that exist
in both plans)
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Mathematically, the proposed methodology MPLIM could be described and
proven as follows:

Assume Plan1 = A = a, b, c, d;Plan2 = B = c, d, e, f . As assumed earlier
that the evaluation of the plans showed that b, d were missing from A and d, f
from B.

The union of two sets A and B is the set of elements which are in A, in B,
or in both A and B.

In symbols, A ⊔ B {x : x ε A or x ε B} then A ⊔ B = {a, b, c, d, e, f}. (It
could be noted that no repetition of element appeared, as well as, the source is
neglected). However, a novel concept known as multiset allows the repetition of
the elements. It is defined as the “collection of objects (or elements), where the
elements can occur multiple times” (Blizard, 1988). Thus, this approach will be
called (union+) (∪+). It can be applied to overcome the limitations of the set
union concept, which does not allow any repetition of the elements

∵ A (⊔+)B = {a, b, c, d, c, d, e, f} ;

The intersection of two sets A and B, denoted by A∩B, is the set of all objects
that are members of both the sets A and B.

In symbols, A ⊓ B = {x : x ε A or x ε B} then A ∩ B = {c, d}. It was
seen that only two elements (c, d) appeared in the intersection set, owing to
the limitations of the classical set functions. However, based on (Blizard, 1988)
multiset concept

∴ The (intersection+) (∩+) of A and B = {c, d, c, d}

The symmetric difference, also known as the disjunctive union, of two sets is the
set of elements that are in either of the sets and not in their intersection. The
symmetric difference of the sets A and B is A Θ B = {x (x ε A) Θ (x ε B)}
or the symmetric difference can also be expressed as the union of the two sets,
minus their intersection

∴ AΘB = {(A ∪B) \ (A ∩B)} , Then AΘB = {a, b, e, f}

Therefore, based on the above-mentioned information, and Figure 2, the MPLIM
could be described as illustrated in (Figure 3).

3.2 Steps of MPLIM

Based on the above-mentioned mathematical approach the steps of MPLIM are
as follows

1. Step 1: Identifying the potential sectors of linkage. This step
must be carried out first. If the plans show potential sectors to be linked,
the process can be continued further. Or else, the process needs to be
stopped. However, there is a wide list of sectors to choose from
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Figure 3: The Union, Intersection and Symmetric difference of two management
plans are shown in grey color (shaded). These plans share the c, d, c, d
elements and could be effectively linked. The elements a, b, e, f repre-
sent the different elements which have to be handled independently.
Figure 2 presents additional details regarding this Figure.

and could include hard or soft elements/components. The hard
elements include those which are based on their physical presence of any
element; whereas the soft elements are those which are associated with the
performance, knowledge or actions of associative agencies.

� The intersection + set represent all possible linkage nods between
both management plans or in other words the potential sectors or
elements that could be linked.

� A(∪+)B = {c, c} ; before the evaluation of management plans,
thus there are possible sectors that could be linked and we may pro-
ceed to the next step.

2. Step 2: Evaluating the management plans which to be linked, it is
recommended to fulfill and address those gaps before initiating the linkage.

� Appeared after the evaluation of management plans {d, d, b, f}.

3. Step 3: Identifying the differences seen between the management
plans and then categorising them into various themes; as this will facilitate
addressing it.

� The symmetric difference set, which is represented as

AΘB = {(A ∪B) \ (A ∩B)} , Then AΘB = {a, b, e, f}

� The differing elements to be classified into themes according to their
shape or the topic they address.

4. Step 4: Recommendations.
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� At this stage recommendation regarding linkage should be addressed,
as for instance in case of two similar elements to be linked, the dif-
ferences between management plans should be respected and consid-
ered. In our case, the elements {a, b, e, f} could be soft (actions or
performances) or hard elements (sectors).

� Thus, while linking, for instance, (c element) from Plan1 and (c
element) from Plan2 or d and d, we should keep in mind the dif-
ferences in a, b, e, f . The reason to say that is because differences
are generally affecting the similarities, as (elements c or d) are not
independent rather they are an elements that generally cannot be
found solely without being part of all (affecting and being affected).
For instance, in case of the fishing sector its affecting other sectors
such as shipping lanes and being affected by the seasonal and climate
changes in addition to the humans actions and behaviours.

5. Step 5: Link the desired sectors. This step addresses the link between
the two sectors from a management plan perspective and not from outside
these plans. Hence, the results of the linkage between the plans would
be compatible with the plans. In this context, the representatives of the
other sectors can enrich the database during the linkage process. It was
stated that by addressing this linkage, the researchers could save a lot of
time and energy (Figure 4).

Figure 4: Summery of the applied MPLIM Steps

The following MPLIM principles should be observed during the process:

� Sequentially; this technique included the determination and definition of
empirical interrelationships. Hence, this step must be carried out before
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evaluating the plans that to be linked. For example, if no connection nodes
are seen between the plans, the evaluation plans step needs to be stopped.
Thus in determining the potential linkage nodes the following questions
should be answered

– How many potential connection nodes can be established?

– Which of the spatial, temporal and cognitive elements in Plan1 cor-
respond to similar elements in Plan2?

� Participatory; this considers the interests of all stakeholders since many
activities are conducted in the management plan sector and they could
negatively affect other domains. This will ensures higher chances of link-
age’s success.

� Local specificity; this addresses the plan and their differences since every
region uses a unique management plan which differs from plans in the other
regions. For example, management plans may have different priorities in
different regions.

� Significance of addressing the gaps Determining the gaps in the man-
agement plans, will ensure that they are included in the following steps
(i.e., identifying the differences), thus, decreases chances of failure of the
linkage process.

� Emphasis on the differences instead of challenges; the challenges
are embedded-within and being caused-by the differences; and not vice
versa.

� Respect the differences between the management plans, along with
the limitations related to the different activities. As much as energy and
time is spent to ensure this, will safeguard that all the parties are equally
benefited.

� Thematic; the classification of the differences into themes helps in ad-
dressing all differences in a predefined path, comprehensive, harmonized,
and levelled.

� The linkage step must be carried out within the context of all manage-
ment plans, and not between the sectors directly.

The following section presents a case study that explains the MPLIM in more
detail, by attempting to link ICZM and MSP. Currently, main focus is on Steps 1,
3 and 4. However, a detailed explanation of Step 2 (evaluation of management
plans) by discussing the various evaluations tools is presented. Nevertheless,
step 5 was not addressed, as there is no management plans (within the scope of
this study) to be linked.
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4. Implementing MPLIM on ICZM and MSP

4.1 Calls and reasons for attempting to link MSP and ICZM

The following are the calls for and reasons behind attempting to link between
ICZM and MSP as described in (Table 2). The supporting opinions show that
many authors highlighted the importance of the linkage/integration between
ICZM and MSP with a variety of opinions and reasons.

4.2 Linking the ICZM and MSP plans using MPLIM

4.2.1 Identifying potential sectors for linkage

MSP resembles ICZM in several ways (Douvere and Maes 2010; Queffelec and
Maes 2013). For example, both the plans use strategic, adaptive and participa-
tory approaches, which have been integrated into the government agencies and
economic sectors (Douvere and Maes 2010). These concepts help in acquiring an
ecosystem-based management plan (Queffelec and Maes 2013), which can max-
imise the compatibilities noted between the human activities and decrease the
spatial conflicts noted between nature and human users (Kidd and Ellis 2012).

The similarities noted between the MSP and the ICZM principles were de-
scribed by the 2002 European Commission (EC) and the Baltic Marine Environ-
ment Protection Commission (Helsinki Commission - HELCOM) as long-term
perspective and objectives; participation of all stakeholders and relevant admin-
istration; adaptive management (learning by doing) and a broad overall perspec-
tive; high quality data and information basis such as GIS (use of a combination
of instruments); and coherent terrestrial and maritime spatial planning.

Both these concepts also manage similar areas owing to the overlaps noted
between the Territorial Waters (TWs) (under the ICZM focus) and Exclusive
Economic Zones (EEZ) (under the MSP focus). Hence, the overlapped regions
must be addressed appropriately for avoiding any arising conflicts.

With regards to the hard elements (that are physically present such as the
different sectors) (Joliffe and Patman (1985) as reported by Clark (1992)) to
be linked, the two concepts included similar sectors. In addition to, various
soft elements such as (i.e., performance, participation) as will be discussed later
within the following chapter (Table 3).

To summaries, there are many potential sectors which can be linked, and this
was seen to be a good reason for initiating the linkage between ICZM and MSP
concepts. Additionally, an overlap of management areas was noted between
these concepts. Thus, there is a need to ensure that the management should be
conducted in a harmonised manner.
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Table 2: Calls and supporting opinions for linking MSP and
ICZM plans

Reason Supporting opinions

(1) The two
concepts
manage
intercon-
nected
domain
generally
(no eco-
logical
boundary
could be de-
termined).

� Historically, the ICZM and MSP concepts have been
proposed to reduce coastal (land and sea) conflicts
(Douvere and Maes, 2010). However, the fuzziness of
borders due to the dynamic nature of the coast makes
it difficult to be clearly defined.

� “Not only are coastal and ocean ecosystems connected,
the boundaries of these systems often transition slowly,
and the boundaries are hard to detect even from the
surface of the water. This makes it difficult to delin-
eate definitive boundaries between ecosystems; there-
fore, the boundaries that are drawn often seem like in-
discriminate lines drawn on a map that mean nothing
in the context of the ecosystems themselves” (Bare-
ford, 2016).

� Boundaries for management and planning efforts are
often established based on political considerations and
not necessarily meaningful from an ecological perspec-
tive (Douvere and Maes, 2010), as effects may origi-
nate outside the boundary of the management areas
(Alvarez-Romero, 2011), such as the negative conse-
quences that arise from the trans-boundary nature of
ecosystems (Beger et al., 2010).

� Dynamicity of marine waters and some of its habitats.

Continued on next page
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Table 2 – continued from previous page

Reason Supporting opinions

(2) Calls to
link the two
concepts.

� “Ultimately, marine spatial plans should be consistent
with plans developed in the coastal zone. It is therefore
important to stop discussing MSP in isolation, and
instead, explore the linkages among relevant plans”
(Douvere and Maes, 2010).

� Past research has revealed that one such linkage might
be the potential of MSP in making ICZM more opera-
tional, which advances its implementation accordingly
by utilising MSP’s focus on spatial planning; the ICZM
would thus produce more meaningful results (Douvere
and Maes, 2010).

� The first European High-Level Forum on Community
Strategies for ICZM highlighted a similar viewpoint,
where the spatial planning had been recognised as
one of the priority themes for the further implementa-
tion of ICZM in European coastal zones (Douvere and
Maes, 2010).

� The PLANCOAST handbook has even illustrated how
ICZM can support the implementation of MSP (Smith
et al., 2011).

� Kidd and Ellis (2012) and Kerr et al. (2014) had em-
phasised on the importance of the close relationship
between marine and coastal planning. For this reason,
the European Economic and Social Committee of the
Regions had recommended a one-stop shop concept to
overcome the challenges in managing marine areas that
are up to 200 Nautical Miles (NM) (Becker-Weinberg,
2015).

Continued on next page
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Table 2 – continued from previous page

Reason Supporting opinions

(3) Calls to
integrate
the two
concepts or
inclusion
of one of
them in the
other.

� Guneroglu et al. (2014) argued that MSP should be an in-

tegral part of ICZM, wherein MSP can be regarded as an

instrument to address integration issues of all scales/levels

as a means of supporting the implementation of policy ob-

jectives (Queffelec and Maes, 2013).

� Since MSP is focused on maritime and ICZM is land ori-

ented, the former could fill the gaps in ICZM concerning the

maritime domain (Queffelec and Maes, 2013), while ICZM

could do the same for MSP.

� Ehler (2008) argued that MSP has become one of the most

powerful tools for the integrated management of coastal and

marine environment concerns.

� Agardy (2010) stated that there should be harmony be-

tween land and sea planning due to the continuity of activ-

ities, and it is believed that a regional planning would help

in overcoming the fragmentation issues faced by both the

marine environment and coastal zone.

� Although the EU had not referred MSP in its recommen-

dations on ICZM that was adopted in 2002, it does, how-

ever, provide a basis as part of a requirement for all EU

countries to develop national ICZM strategies (European

Commission, 2002; Douvere and Ehler, 2009), which could

be utilised by MSP and for its integration with ICZM.

� Directive 2014/89/EU of the European Parliament and the

Council of 23 July 2014, establishing a framework for MSP,

emphasised “member states shall aim to promote coherence

between MSP and the resulting plan or plans and other pro-

cesses, such as integrated coastal management or equivalent

formal or informal practices”.

� Directive 2013/0074 (COD) established a framework on how

to implement ICZM and MSP and what are the legal bases

and principles. Although it is mentioned that coherence

should be established between ICZM and MSP of a state,

it did not mention how to execute it. Thus, the following

section will attempt to link both concepts using MPLM.
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4.2.2 Evaluation of ICZM and MSP plans which are to be linked or
integrated

Evaluation help in learning from successes, failures and in determining the gaps
which affect the implementation of a plan. It was presumed that all adjustments
made in the planning and decision-making stages could help in managing the
coastal sector (Oslen 2003; Jacobson et al., 2014). However, since there are no
specific management plans (ICZM and MSP) that have to be linked within the
scope of this thesis, the approach had focused only on introducing the evalua-
tion tools that can be used. This step aims at determining the various missing
elements along with the non-performing activities of these management plans.
However, if the linkage was carried out before determining the missing or imma-
ture components, the whole linkage process could be severely affected and the
whole process will revert to the first step. Additionally, by evaluating the plans
the whole linkage procedure could be improved and accelerated. In addition,
there is a need to consider the vulnerable situation of the coastal and marine
ecosystems, as these ecosystems are constantly changing. Many approaches have
been described for evaluating the ICZM efforts such as generic framework for
determining the success (Burbridge 1997), understanding the process indicators
(Henocque 2003), progress framework (Olsen 2003), progress indicators (Pick-
aver et al., 2004), factors affecting the success (Stojanovic et al., 2004), dual-level
framework (Billé 2007), coastal sustainability standards (Gallagher 2010) and
assessing the ICZM components (Pérez-Cayeiro and Chica-Ruiz 2015). Most of
the above research studies classified the assessment into two different categories,
i.e., results-based or progress-based. The result-based assessment compares the
results and the desired objectives; evaluates the three pillars of sustainabil-
ity; and, determines the different types of outcomes, (which were presented by
Olsen (2003) as 1. community activities which improve the coastal approach;
2. different indicators which indicate the successful application of the plans;
3. environmental or economic indicators which highlight the environment or
economic which was benefited due to the implementation of a certain plans;
and 4. creation of a balance between the social and ecological systems). The
progress-based assessments are carried out by determining the actual progress
of the plans based on the ICZM cycle and can be measured based on the level
of accomplishment for each step (the progress-based evaluations include several
outputs like guidelines, management plans and the direction in the criteria).

One of the major issues that should be noted while choosing an evaluation
tool is the local specificity; as irrespective of the selected methodology, it must
be designed and developed for suiting the coastal initiatives and efforts selected
for evaluations. For example, the differences noted between the coastal regions
at the national or regional levels with regards to the governance hierarchy, so-
ciety, nature and interests should be considered before selecting the evaluation
technique. In addition, a demonstration of the historical legislations and bound-
aries during the evaluation process will help identify gaps in the legislations and
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governance (if any). These gaps should be addressed separately and resolved
before any initiation of a linkage process. With regards to the MSP evaluation,
Ehler (2014) proposed a guide for evaluating marine spatial plans. He endorsed
it by saying,. The guide designed the evaluation methodology in 8 different
steps. However, the fundamental steps include evaluate the effectiveness of the
management action, develop the baseline information for the marine spatial
plan, choose suitable indicators to be monitored on a regular and continuing
basis, and communicate the results to the decision-makers. It should be noted
that this methodology employs a results-based approach.

Bareford (2016) in her Ph.D. dissertation entitled An Evaluation of Coastal
and Marine Spatial Plans. It is clear from the title that the proposed evaluation
methodology can be used to address any plan within this domain, and that it
appeared from the case studies discussed in the dissertation, such as those that
comprised marine bioregional plans from the year 1999. However, the evaluation
only assesses what is contained within the written document, not the process
that created the document or the outcomes that result from the document. It is
important to critically assess the content and quality of plans because they are
the major elements of the process which lives into the future (Bareford, 2016).

Hence, the selection of an appropriate methodology for evaluating is based
on when and what needs to be further evaluated. This could be carried out
after the preparation of the plan, during the implementation of the plans or
the comparison of the results with the desirable objectives. Along with the
different evaluation methodologies, the selection of an appropriate methodology
is also the responsibility of the planners and governments. Furthermore, it must
be noted that during the evaluation of the MSP, the planners need to use the
ICZM evaluation methodologies (as they may be more advanced) if considered
appropriate.

4.2.3 Identification of the differences between the MSP and ICZM
plans

Speaking of the differences between the two concepts (ICZM and MSP), many
studies have addressed their main characteristics; however, by using the Cmap-
Tools software toolkit (Cañas et al., 2004), the differences have been identified
and divided into themes.

The first theme is related to knowledge, as there are differences between
ICZM and MSP. For instance the ICZM knowledge is is tacit in locals minds
and it encompass different expertise of the administrative agencies because they
are generally realm-specific (Beger et al., 2010). Speaking of MSP knowledge, it
is expert knowledge (Saunders et al., 2016). And there is incomplete knowledge
of the consequences of human activities on the marine environment (Kerr et
al., 2014), even as it can be studied and understood with regards to the coastal
land.
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The second theme is related to stakeholder. Speaking of ICZM the nature of
property rights differences between marine and terrestrial (coastal land) (Kidd
and Ellis, 2012) and the sense of belonging to the land for the locals (Kidd and
Ellis, 2012; Kerr et al., 2014) are featured aspects. In addition to the private
ownership and the sense of belonging to the land by the locals. However, People
believe sea is a public property (Bareford, 2016). Add to that, land planners
see the sea from the context of visual scenery only, and the sea planners believe
that land is their invader (Barale et al., 2009). As a matter of fact, the inhabi-
tants from the sea expect nothing from the land, while the land inhabitants are
dependent on the sea and its resources. Nevertheless, There is limited scope for
the public to influence decisions within the marine and seabed areas, which are
managed by the state on behalf of the public (Kerr et al., 2014). In other words,
Flannery et al. (2018) believed that MSP is not facilitating public engagement,
except for a few groups, to legitimise the process, and it keeps the power in the
hands of the elite or the government.

The third theme is related to the used approach. ICZM approaches are more
of landward-oriented (Queffelec and Maes, 2013). Add to that, ICZM principals
focus on local specificity. And ICZM is a process-oriented (sectorial) approach
that emphasises integration across agencies and sectors, and it rarely addresses
the allocation of coastal space for efficient economic development and effective
protection of valuable ecological and biological areas (Douvere and Maes, 2010;
Smith et al., 2011; Ferreira et al., 2014). Thus, it is driven by the significance of
competing for environmental protection and economic development (Kerr et al.,
2014). However, MSP is Seaward-oriented. And its principles are based on an
ecosystem approach and try not to limit themselves within the political bound-
ary as this approach is trans-boundary (European Commission, 2007; Douvere
and Maes, 2010). Moreover, MSP approach is systemic (Ferreira et al., 2014).
While acknowledging the need for interagency and cross-sectoral integration,
MSP has focused on determining a basis for the efficient and effective allocation
of ocean space to economic activities and the designation of areas for conserva-
tion and protection (Ehler and Douvere, 2009; Smith et al., 2011; Ferreira et
al., 2014). In brief, management priorities are different (Ferreira et al., 2014).

The fourth theme is related to jurisdictional. As the coastal area is generally
under the jurisdiction of the local government. However, EEZ water is national
jurisdiction (Agardy, 2010) and, in some cases, it is international jurisdiction
according to article 86 of UNCLOS (UNCLOS, 1982). Thus, there is a possibility
of jurisdictional conflict between authorities (Saunders et al., 2016). Within the
same context, ICZM is typically applied to marine zones less than five kilometers
from the coastline, while MSP can be applied to much wider areas up to EEZ.
However, it is worth noting that the geographic scope of the ICZM Protocol
in the Mediterranean extends seaward to the external limit of the TWs that
overlaps with the MSP area of interest (Agardy, 2010).

The fifth theme is related to legislation. For instance, the earth Summit UN
Conference on Environment and Development (UNCED) that was held in Rio de
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Janeiro, Brazil, it had introduced ICZM as an integrated approach for managing
coasts in a sustainable manner, and yet it is a non-binding instrument (Cicin-
Sain et al., 1998; Meltzer and Canada Dept. of Fisheries and Oceans, 1998;
Wheeler et al., 2011; Tiller et al., 2012). Moreover, the EC, in its Recommenda-
tion of the European Parliament and of the Council of 30 May 2002 concerning
the implementation of ICZM in Europe, reemphasised the importance of ICZM
principles and entailed all member states to report to the Commission about
the experience with implementation of the Recommendation 45 months after
its adoption. However, one of the challenges faced by MSP is the weak inter-
national and national legislation. For instance, it is not explicitly specified in
UNCLOS or the CBD (Ardron et al., 2008; Saunders et al., 2016). Yet, at the
EU regional level, the Directive 2014/89/EU of the European Parliament and
of the Council of 23 July 2014, while establishing a framework for MSP, played
a significant role in recognising MSP at the regional level.

The sixth theme is related to the outputs. Since the expected outputs of
both plans are different. While the ICZM strategy, plan or programme is simply
an integrated set of desired and integrated outcomes along with an action plan
to realise them. However, MSP uses zoning maps and/or a permit system to
plan for a marine area or ecosystem that can influence the spatial and temporal
distribution of human activities.

4.2.4 Recommendations and link

This research has highlighted the major differences between the two concepts
(ICZM and MSP within the European experience), which could act as a guide
for linking the plans.

Now at this stage, linkage between any two similar sectors could be initiated
as shown in (Figure 5). The attempt here is to link fishing sector from MSP’s
plan/concept and ICZM’s plan/concept; (the word concept used to indicate that
there are no particular plans top be linked). However, other sectors such as
(navy, ships traffic lanes, renewable energy. . . etc), needs and concerns also need
to be respected and addressed if needed. This would ensure that the decisions
made, will be in favour of the two management plans/concepts, and not only
one, and that was the sole purpose of linking the plans.

As shown earlier, the differences between these concepts were classified into
various themes, i.e., knowledge-related, perspective-based, approach-
based, stakeholders-related, jurisdictional-related, legislation-related,
and output-related. And it’s believed this classification will help planners to
focus on a particular theme, and address it solely without the interference of
other themes.

The approach here could be an elucidation approach and capacity building
of planners and to try to harmonies and explain the differences to stakeholders
and the possible consequences to their areas/sectors of interest. In addition, it
would help them present a recommended technique based on these differences.
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Figure 5: The linkage between the fishing sectors is seen to respect and also
address the various sectors. It also considers all recommendations
related to the differences.

5. Discussion

The absence of a practical and concise technique for linking management plans
encouraged the approach to develop a novel methodology for linking the man-
agement plans. The proposed methodology focused on the technique for linking
different management plans and was known as the Management Plan Link-
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ing/Integrating Methodology (MPLIM). Though there were attempts to link or
integrate MSP and ICZM or land and sea plans as argued and discussed by
(Stoms et al., 2005; Cao and Wong 2007; Ehler 2008; Alvarez-Romero et al.,
2011; Flannery and Cinnéide 2012; Kidd and Ellis 2012; Queffelec and Maes
2013; Ferreira et al., 2014; Guneroglu et al., 2014; Kerr et al., 2014; Becker-
Weinberg 2015; Saunders et al., 2016), yet, non of those researches introduced
a methodology to be followed. Thus, it’s believed that the methodology intro-
duced is a novel technique.

The MPLIM included five steps; these steps were articulated around the
fundamental differences noted between the management plans. Though, the
importance of identifying differences between the various management plans
were also described earlier by Stanwick (2000), yet, it was not specified exactly,
how to address those differences.

The justification of the MPLIM was based on the geometric shapes that pre-
sented an analytical proof as mentioned earlier. It must be highlighted here that
the reason behind using different geometric shapes to represent the two manage-
ment plans, is to give indication that the plans were not identical, though they
may share same elements. This approach is different from previous approaches
in mathematical calculation with sets; as they used the circles only to represent
sets. May be this approach is acceptable with math, but not with manage-
ment plans. It is believed that this may be misleading as it indicates that the
sets are identical. All in all the geometric shapes assisted in visualisation and
helped in determining the different steps of MPLIM, which eventually led to the
acceptance of the methodology by author.

When the MPLIM had been implemented on management plans (ICZM
and MSP), this technique can help in linking these plans. This technique was
further characterised by various features that addressed the linking based on
the original plans. This revealed the potential sectors to be linked and the
differences between management plans concepts and approaches. However, it
was realised that the significance of classifying these differences in various themes
as these themes further helped in grouping and addressing the differences more
objectively. These differences also highlighted the vital components of both
concepts that could not be easily identified before the implementation of the
MPLIM. In addition, this study indicated that the differences between both
concepts (ICZM and MSP) were more of shape-based and far from being core-
based. The reason behind saying that can be justified by the appearance of the
many similarities between the two concepts, add to that, the differences between
them are not huge, rather, they are basically on the way things were addressed
or appeared.

With regards to the recommendation section, it focused on the remediation
of all differences seen in the predefined themes. For example, in the case study,
the focus was on knowledge, approaches, stakeholders, jurisdictions, legislation,
and outputs themes; however, the study yielded many notable issues. If these
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issues were properly considered, an effective and proper linkage process could
be determined.

The approach described in this study differs from other techniques that
attempted to link ICZM and MSP plans. As previously researchers developed
a new framework and recommended some questions that have to be addressed
(Ferreira et al., 2014), while, some used a vertical or horizontal integration
process for linking the plans (Saunders et al., 2016). However, these techniques
were not benefited from the presence of the original plans, while this study
considered the original plans as the start point for linking. It is believed that
this will help in saving a lot of time and efforts; as starting from the available
plans is of paramount importance in finding details in a fast paced Furthermore,
a higher reliance on the differences between the management plans presented a
systematic and distinctive approach as it helped in developing a strategy which
highlighted what needs to be addressed before linking the plans. However, if no
difference is noted between the plans, then the linkage will take place between
identical plans, which should not cause any issues. Furthermore, by addressing
the differences all challenges could be overridden, since it is believed that the
challenges are embedded-within and being caused-by the differences; and not vice
versa.

This study has several limitations; where it only focused on a theoretical
review of the ICZM and MSP on a regional scale (EU) and the differences
between them. Furthermore, it presented only the evaluation methodologies that
could be used without conducting any evaluation, as no specific management
plans were selected for linking within the scope of this study.

6. Conclusions

It’s believed that the MPLIM introduced in this thesis could help the planners
and governments to link various management plans in various similar sectors.
Furthermore, this technique is important as it presented simple steps for initiat-
ing the linkage without requiring any new laws or entities. It is perceived that
this will help in saving a lot of time and efforts, in addition to preventing the
development of any issues during the linkage process.

This study focused on introducing and testing the MPLIM by implementing
it on ICZM and MSP, however, it was able to identify potential linkage sectors
and analyse the differences between these management plans. The results of
this study could help in understanding all issues related to management plans
under investigation and linkage.

It is believed that understanding of the cumulative impact on the coastal
environment will require the development of a novel and innovative method-
ological approach that can melts all components and impacts in coastal and
marine areas in one crucible. This could help the planners and decision-makers
to make a more scientifically informed and better decisions, as it is believed that
ICZM or MSP cannot be completed individually unless the other is completed.
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Though this methodology was designed to suit MSP and ICZM management
plans, yet, it is anticipated that it could be used for linking management plans
in other fields.
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