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ABSTRACT

Ports are no longer the simple maritime services providers of the past. They are multimodal transport and logistics centres and hubs for sustainable
industry and clean energy. The transition to sustainable ports, digital nodes, and energy hubs requires the radical system-led changes in the ports
based on new knowledge and innovation.

After a theoretical analysis of port development trends and management models used in the port development process, in this paper is proposed
an approach for selecting port development priorities for the future ten years period, based on Analytic Hierarchy Process (AHP) method. Three
potential development scenarios are analyzed and evaluated based on following three selection criteria: level of revenue/profit, level of productivity,
contribution to safety/security/ environmental protection in the port. AHP Hierarchy framework used was a three level model: “level 0” - goal; “level
17 - criterion; “level 2” - choice. Results of research shown that the optimal development senario is “Scenario 1”, which includes: optimizing utilization
rate of existing capacity; optimizing port safety and security; optimizing environmental protection in the port; investing in keeping existing capacity
unchanged, with priority investments in building new objects of port superstructure and improvements in cargo handling technologies, in accordance
with concrete customer demands; introducing elements of circular economy; Results of the research can be used for prioritizing port development
actions and can be taken as a realiable bases of the author s further reaserches in this domain. Object of the research is the Port of Bar (Montenegro).
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Introduction

Ports are no longer the simple maritime services providers of
the past. They are multimodal transport and logistics centres,
hubs for sustainable industry and clean energy, ... [1]. Ports are
crucial for the transport business and have a huge potential for
job creation and investment [2]. At the same time, ports are an
integral component of the marine transportation system - the vital
link between all subjects participating in the logistic system [3].
Different aspects of the port importance are pointed out in the
reference [4], too — where a port is seen as a large infrastructure that
is critical to a city’s (and wider) economy. As well, in the reference
[5] is stated that port is an essential element in a transportation
system that supports a region's economy.

The major challenges facing ports are [2]: High predicted growth,
the changing nature of shipping (The size and the complexity of
the fleet are increasing, Deployment of bigger vessels for short
sea shipping and feeder services), Recent trends in logistics and
distribution systems attract more value added services within a
port's area, Energy trades are changing, etc.). To the group of
mentioned challenges can be added and those analyzed in some
of available literature sources: longly neglected port infrastructure
and waterway maintenance projects, existing and forecasted effects
of climate change, legal constraints on port development [3];

experiencing great uncertainties, growing risks and decreasing
returns, administrative problems, management inefficiency, shorter
and shorter investment life cycles [6]; there are likely to be
further demands for port capacity which will require additional
port area [7-8]; many logistical, technological and economic
uncertainties [9]; some major sustainability challenges, like
tackling the pollution generated from port activities [10-11]; the
circular economy transformation challenges [12]; importance
of hinterland connections and international logistics chains [4].

Pre-existing megatrends — generators of port development,
according to [13] are: geopolitical, technological, and
environmental. In the recent technology-in-maritime report
issued by the American Bureau of Shipping (ABS) [14] future
maritime technologies are organized into three major categories
or trends: digitalisation (Al, digital twins, autonomous operations,
...), applied research (new materials, green ecosystems, blue
economies, ...) and clean energy transition. Going further through
available references related to port development trends, it is worthy
to point out a forecasts of Deloitte Global Port Advisory [15], who
recognized following key development trends in the port sector in
the time horizon to 2030: Changes in supply and demand; More
technological solutions; More cyber risk; Less focus on physical
infrastructure investments; Shift from big, bigger, biggest to green,
greener, greenest; Sustainability; ... In addition, in references
[16-17] is stated that the starting point of the maritime traffic
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study in Europe in the 2040 Horizon has been to identify the
trends which have the highest degree of consensus: Economic
trends, Environmental trends, Social trends, The development of
electronic commerce and circular economy; Trends in maritime
transport, mainly the development of mega-ships, etc.

With the port development are dealing numerous available
literature sources. Some of them are taken into consideration in
the further part of this chapter.

By the reference [3] is proposed a tool that might prove useful
Future Ports Scenarios which seek to construct a group of possible
“futures” for the port, enabling an identification of factors
important for decisions making process. In the research presented
in the reference [4], authors pointed out that development of port
does not guarantee that its competitiveness remains the same
over the years. Reference [5] is referred on different aspects of
the port connectivity (maritime connectivity, connectivity with
hinterland, connectivity at the port) as one of the key influential
factor on port development. In the reference [6] is taken into
consideration potential for port land development, pointing
out that ports have transitioned from a state of growth to one
of value transactions. Reference [7] is dealing with potential
changes in ports to 2050 under four climatel /based scenarios
which aim to explore changes in international maritime trade
consistent with global temperature increases. In the reference
[8] are presented elements of the initiative, called Port 2050,
resulted in the identification of several drivers of change and four
scenarios of the Port of Vancouver development. These scenarios
were named: “The Great Transition”, “Rising Tide”, “Missed the
Boat” and “Local Fortress”. The outcome of Port 2050 resulted
in an outlook that combines elements of “Rising Tide” and “The
Great Transition” scenarios. Starting from the statement that the
Master Planning approach is static and inadequately deal with
the many uncertainties in the port and shipping industry, authors
of the reference [9] are proposing an adaptive model combined
of Assumption-Based Planning and Adaptive Policy Making in
managing port development. Reference [10] brings in the first
plan necessity to direct a port development to “green port” by
introducing energy efficient mobility options. In the reference
[11] are identified four features make port development scenarios
analysis a particularly powerful tool for understanding uncertainty
and making business decisions. In the focus of the reference [12]
is CE (Circular Economy) transition of ports which implies smart
digitalization and more data control.

In the reference [18] is considered an approach to sustainable
development of a port in the specific circumstances characterized
by existence of nearby under-exploited cultural and tourist
capacities. Authors of the reference [ 19] characterizes smart ports
and Port 4.0 with three key focus areas: automation, sustainability
and collaboration and using the scenario building theory construct
four alternative scenarios for future smart ports. Reference [20]
is focusing the future prospects of digitalization in ports in the
context of three alternative scenarios: digital supremacy; business
as usual; and digital failure. By the reference [21] is pointed out
that incorporating advanced technologies connected with the fourth
industrial revolution has become a strategic direction towards
sustainable development of modern ports. In the reference [22] are
analyzed the technological modifications in the functioning of the
port and abandoning of industrial production in the proximity in
order to optimize port-city relations. In the reference [23] is stated
that organisation of work and application of technology in the port
of'the future is likely to intensively change within the forthcoming
period. Research whose results are shown with reference [24] is

aiming in establishing bases to support effective policy-making,
emphasizing the need of measuring parameters characteristic for
the port — city relationships. In the reference [25] is considered the
question of how port cities can steer their development paths and
outcomes, taking into account inter-connected economic, social,
political and technological factors. Research presented in the
reference [26] resulted with conclusion that socio economic factors
and human actions are exerting greater influence on development
of ports. In the reference [27] are analyzed effects generated by
intensive use of local land by ports, with focus on effects caused
by cargo containerization. Reference [28] considers classification
criteria that will serve as a basis for the formation of development
directions for ports. Reference [29] introduces an approach for
generating scenarios of seaport terminals development (with
special focus on container terminals), outlining the parameters
that are important to produce realistic scenarios of high practical
relevance. In the reference [30], the author has defined three
models of port development according to the degree of private
investors’ involvement: status quo, minimal participation and
maximal participation of private sector. Reference [31] is dealing
with different aspects of the ports development, taking into account
the recent dynamics that are currently shaping the logistic maritime
economy. Authors of the reference [32] presented the result of
the port development scenario building analysis: Scenario One
- Benign Global Environment and Critical Domestic Reforms
Implemented; Scenario Two - Supportive Global Environment
and Limited Domestic Reforms Implemented; Scenario Three -
Global Discord and Domestic Instability.

In the reference [33], the UNCTAD Three Generation Port Model is
examined in the light of research realized under the WORKPORT
project funded by the European Commission, 1998—1999. Research
results show that, instead of developing in discrete steps (what
is the key characteristic of the UNCTAD model), ports evolve
continuously, adapting to new technologies, updated legislation,
revised working practices and other influences. Authors of the
reference [34] analyze correlation between the port development
and economic development of its hinterland and examine ways the
modern port affects the economic development of its hinterland.
Reference [35] is focused on implications of different strategic
choices of port development and how changes progress. Reference
[36] deals with the spatial evolution characteristics of the port
development. By the reference [37] are examined strategies of port
development companies through applying the business ecosystem
perspective. In the reference [38] is stated that UNCTAD (1999)
in its newsletter proposed the concept of “fourth generation port”,
referring to vertical and horizontal integration port strategies. As
well, in that reference is described the “fifth generation port” with
the introduction of “port ladder” for customer centric community-
focused port. By the reference [39] is explored development model
of inland ports and summarized through the literature synthesis.
Authors of the reference [40], based on the reliable literature
basis, are pointing out that ports develop in an evolutionary rather
than a revolutionary way and that the political dimension can
also play an important role in port evolutionary paths. Reference
[41] examines a group of models from the port development
literature and proposes an approach for modelling the strategic
development of a port’s collaboration with local operators and the
local hinterland. By the reference [42] are considered some basic
perspectives for the development of the ports respecting necessity
of their adaptation to actual port development trends. Reference
[43] is focused on the driving factors to promote development
of the low-carbon port. With the reference [44] is considered a
port regionalization phase in port and port system development.
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Development directions/trends of the ports are treated in different
documents of global importance, too.

Sustainable and Smart Mobility Strategy — putting European
transport on track for the future [45]: ports should become
multimodal mobility and transport hubs, linking all the relevant
modes. Inland and sea ports have a great potential to become new
clean energy hubs and test beds for waste reuse and the circular
economy.

The European Green Deal [46]

The European Green Deal calls for a 90% reduction in greenhouse
gas emissions from transport, in order for the EU to become a
climate-neutral economy by 2050, while also working towards
a zero-pollution ambition. To achieve this systemic change, it is
needed to [45]: (1) make all transport modes more sustainable, (2)
make sustainable alternatives widely available in a multimodal
transport system and (3) put in place the right incentives to drive
the transition.

The 2030 Agenda for Sustainable Development [47]

At its centre are the 17 Sustainable Development Goals (SDGs).
The 17 SDGs are integrated—they recognize that action in
one area will affect outcomes in others, and that development
must balance social, economic and environmental sustainability
[48]. Following SDGs are directly connected with reducing
environmental impact of the port area: SDG3- good health and
wellbeing, SDG7 — affordable and clean energy, SDG8 — decent
work and economic growth, SDG9 — industry, innovation and
infrastructure, SDG11 — sustainable cities and communities,
SDG12 — responsible consumption and production, SDG13 —
climate action, SDG14 — life below water, SDG15 — life on land,
SDG17 — partnership for the goal.

In order to establish adequate additional bases for further

considerations, it is important to analyze some more available

sources of information, of different nature, where port development
directions/goals are treated:

e In the reference [49] is stated that technology is not only
revolutionizing ports to speed up and simplify the flow of
trade but also cutting their carbon footprints.

»  The transition to sustainable ports, digital nodes, and energy
hubs requires radical system-led changes based on new
knowledge and innovation. Ports become and energy hubs by
facilitating the transition from fossil fuels to renewables [50].

e Maritime transport was identified as the most carbon-efficient
mode of transport, with the lowest carbon dioxide (CO2)
emissions per distance and weight carried. However, shipping
contributes to greenhouse gas emissions (GHG) because of
the great volumes involved, representing around 13% of
the overall EU (European Union) GHG from the transport
sector [51].

*  Global climate change are causing serious threats to human
society. Such threats include rising sea levels, loss of land,
biodiversity loss, more frequent and damaging weather
events, etc. [52]. In this context, it is important to add that
climate change knows no borders, and its impacts are felt
globally [53].

*  The term ‘innovation ecosystem’ has become popular among
stakeholders involved in innovation. Its importance for the
ability of ports to continue to create ‘value for society’ is
analyzed in reference [54];

* Digitalisation can be instrumental in reducing the
environmental impacts of both passenger and freight transport

in urban and non-urban settings. Realising a modal shift to
more sustainable transport modes is one of the domains in
which digitalisation can be an enabler [55].

»  There is strong evidence that significant investments in the
circular economy (CE) are being made in port areas. To ensure
an efficient use of port resources in view of this transition,
impacts should be adequately monitored [56].

* In 2015, the Paris Agreement on climate change was agreed
by parties to the United Nations Framework Convention
on Climate Change (UNFCCC). It entered into force on 4
November 2016. Its goal is to keep global temperature rise
below 2°C above pre-industrial levels, and preferably limited
to 1.5°C [57].

Object of the Research

The Port of Bar is a landlord port [58]. It is functioning based
on the Montenegrin Law on ports. At the port area are operating
two main Port Terminal Operators: The Port of Bar JSC and the
Port of Adria JSC. Main cargo groups which are handled in The
Port of Bar are: liquid bulk cargoes; dry bulk cargoes; general
cargoes; containers; Ro-Ro cargoes. In the throughput structure
appear passengers, too. Dry bulk cargoes are dominating in the
overall throughput structure, with average share of over 70% in
the last ten years. The Port of Bar is facing significant variations
in market demands which do not enable establishing optimal
planning bases for the port development process.

Methods

In the process of selecting/considering the ports development
models, in the available literature are used different models:
scenario building theory [3, 11, 19, 23, 32], direct observation
method [6], adaptive approach combined of assumption based
planning and adaptive policy making [9], multi-criteria analysis
[10, 30], a qualitative method for assessment of decisions [18],
SWOT and PESTEL framework [20], HHI index and spatial
economics [21], fuzzy analytic hierarchy process method [23],
contingent valuation method [24], simulation model [29], etc.

Research whose results are shown in this paper is conducted using
Analytic Hierarchy Process (AHP) method.

In the reference [59] are analyzed areas where the Analytic
Hierarchy Process (AHP) method is implemented (with mentioning
related literature sources): manufacturing systems, software
evaluation, supplier selection, selection of recycling technology,
construction method selection, warehouse selection, technology
evaluation, etc. There are numerous available references where
results of researches connected with ports - from different aspects
- are shown: port selection [60-64], port competitiveness [65],
selection of cargo handling equipment [66], etc.

In general, the AHP is a method purposed for solving complex
problems at different hierarchical levels, where the goal is at the
top, the intermediate levels being the criteria and sub-criteria
and the lowest level being alternatives (choice) [67]. Principal
steps in the process of using AHP method are (adjusted based on
references [67-69]):

1. Define the objective

Objective of the research is: selecting the priority development
scenarios of the Port of Bar (Montenegro), for the period of the
next 10 year.
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2. Collection of empirical information and data

Values of some indicators which characterize functioning of the Port of Bar in the period from the year 2020 to the year 2022 are
systematized in the next table (Table 1). Values related to the year 2020 are taken as a base (and replace with “17) and, after that,

relative weights are established.

Table 1: Values of indicators characteristic for the Port of Bar (period: 2020 — 2022)

Indicator/Year 2020 2021/2020 2022/2020 Comment

Throughput [t] 1 0.84 1.54 Relation 2020/2019 is 1.07 (throughput in the first COVID year
was for 7% bigger than in the pre-COVID year).

Productivity [t/employee] 1 0.78 1.07 Productivity [t/employee] =
(throughput)[t/year]/(number of employees)

Revenue [EUR/year] 1 1.09 2.25

Operational costs 1 1.16 2.02

[EUR/year]

Emissions 1 1.54 2.23 Emissions related to the port machinery, calculated based on

[kgCO2ekv/year] the yearly fuel consumption and values of TTW emission factor
according to Global Logistics Emissions Council Framework
(GLEC Framework, version 3.0, available on https:/www.
smartfreightcentre.org)

(source: author)

3. Setting potential development scenarios. Setting selection criteria.
Having in mind values of indicators shawn in the Table 1 and values of the principal input parameters which characterize current

situation in the analyzed port [58]:
*  existing capacity of the port,
» utilization rate of the existing port capacity,

» results of market researches — market position of the port: current and expected demands of customers,

*  existing capacity of port's infrastructural links with hinterland and plans for their increasing in the next 10 years,

» results of comparisons between port capacity and capacity od connecting infrastructure with hinterland, current and expected,
e parameters which characterize port safety and security system,

*  parameters which characterize port environmental protection system,

e parameters which characterize current level of circular economy implementation,

» as well as considerations of port development trends done in the first chapter of this paper, following potential development

scenarios are defined (Table 2):

Table 2: Potential development scenarios

Scenario

Elements of the scenario

Development Scenario 1

optimizing utilization rate of existing capacity; optimizing port safety and security; optimizing
environmental protection in the port; introducing elements of circular economy; investing in keeping
existing capacity unchanged, with priority investments in building new objects of port superstructure
and improvements in cargo handling technologies, in accordance with concrete customer demands;

Development Scenario 2

Elements of the Development Scenario 1 + investing in new object of port superstructure (new
warehouses, ...); investing in new object of port infrastructure (extension of operational quay, ...);

Development Scenario 3

Elements of the Development Scenario 1 + Elements of the Development Scenario 2 + investing in

building new port terminals;

(source: Author).

In the process of defining potential development scenarios of the
analyzed port are taken into consideration remarks given in the
reference [41] that the smaller ports (like the analyzed port is)
do not have the same resources and knowledge to implement the
techniques that have been developed for the larger ports and the
smaller ports do not have the economics of scale to support more
complex developments.

Selection criteria are as follows: Selection criterion 1, C1: level
of revenues/profit; Selection criterion 2, C2: level of productivity;
Selection criterion 3, C3: contribution to safety/security/
environmental protection in the port;

In the context of selecting optimal development scenario for
the analyzed port, it is important to point out and some more
results of researches related to port development process. Relevant
research shows that, in general, the main influencing factors of
port development include the economic development degree
of the port hinterland, port location, logistics infrastructure,
aggregation of enterprises in the logistics industry, and external
policy environment [70]. Three major phases identified so far
in the port development process involve setting, expansion, and
specialization [71]. The following three key factors contribute to
port productivity improvement at organisational level [72]: (1) the
quality and appropriateness of the technology; (2) the management
skills in developing relevant strategies and integrating human
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and other resources and (3) the amount and focus of the effort
expended by people.

4. Construct a hierarchy framework for the analysis
Form of the Hierarchy framework for the analysis is shown with
Figure 1.

LEVEL 0 [

Selecting Prionty Development Scenario |

[LEVEL1 | e ]
CRITERION

LEVEL 2
CHOICE -
development scenario

(DSC)

[ Dsc1 | [ Dsc2 | DSC3

Figure 1: Hiearchy framework for the analysis

5. Pair-wise comparisons and consistency tests

In order to conduct pair-wise comparisons of identified port
development scenarios and related consistency tests, it is necessary
to conduct activities foreseen by the references [67-69], taking
into account number of items for comparison, n (Table 3), Saaty's
fundamental scale of absolute numbers (Table 4) and values of
Random Consistency Index (Table 5).

Table 3: Number of comparisons
Number of | 1 2 3 4 5 6 7 n
things

Number of | 0 1 3 6 10 |15 |21 |n
comparisons (n-1)/2

Table 4: Saaty's fundamental scale of absolute numbers

Intensity | Definition Explanation

1 Equal Importance Two activities contribute
equally to the objective

2 Weak or slight

Moderate importance | Experience and judgement

slightly favour one activity over
another

4 Moderate plus

Strong importance Experience and judgement
strongly favour one activity

over another

Strong plus
Very strong An activity is favoured very
importance strongly over another; its

dominance demonstrated in
practice

Very, very strong

Extreme importance | The evidence favouring one
activity over another is of
the highest possible order of

affirmation

Table 5: Random Consistency Index (RI)
N 1 2 3 4 5 6 7 8 9 10
RI |0 0 058 |09 1.32 145 | 1.49

1.12 | 1.24 1.41

Characteristic parameters are calculated based on following
equations:

Consistency Index (CI)

Cl=@,, —n)(n—-1)(1)

where: & - principal Eigen value; n — number of comparisons;
max

Consistency Ratio (CR)

CR =CI/RI (2)

where: CI — Consistency Index; RI - Random Consistency Index
(values from the Table 5);

If the value of Consistency Ratio is under 0.10, than made
evaluation is consistent

Overall Consistency of Hierarchy
+p _ ZiwiCl
CR== 3)

ZiwiRE
If the value of overall Consistency Ratio is under 0.10, than made
evaluation is consistent.

6. Calculate the global weights

Overall composite weight for analyzed development scenarios,
DSCi, is calculated based on following relation:

DSCi = X(relative weight of the criterion cj, from the comparison
matrix respected to the goal) x (relative weight of the development
scenario DSCi based on criterion cj, from comparison matrices
with respect to criterion cj) (4)

where:

i=1, 2, 3 — number of development scenarios;

j=1,2,3 —number of selection criteria;

7. Synthesizing the results and final ranking
Results

Pair-Wise Comparisons and Consistency Tests
A) Paired comparison matrix — level 1 — with respect to the goal

Criterion C1 C2 C3 Priority
Vector
Cl 1.000 2.000 3.000 0.5242
Cc2 0.500 1.000 3.000 0.3335
C3 0.333 0.333 1.000 0.1413
sum 1.83 3.33 7.00 1.0000

Principal Eigen value, &, = 3.0616; Consistency Index, CIL:
0.0308; Random Consistency Index, RI: 0.58; Consistency Ratio,
CR = 0.0531; Consistency Ratio is under 0,10, what means that

made evaluation is consistent.

B) Paired comparison matrix — level 2 — with respect to the
criterion C1

Criterion DSC1 DSC2 DSC3 Priority
C1 Vector
DSCl1 1.000 3.000 7.000 0.6428
DSC2 0.333 1.000 5.000 0.2825
DSC3 0.143 0.200 1.000 0.0737
sum 1.48 4.20 13.00 0.9990

Principal Eigen value, A= 3.0937; Consistency Index, CI:
0.0469; Random Consistency Index, RI: 0.58; Consistency Ratio,
CR = 0.0808; Consistency Ratio, CR, is under 0,10, what means
that made made evaluation is consistent.
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C) Paired comparison matrix — level 2 — with respect to the
criterion C2

Criterion DSC1 DSC2 DSC3 Priority
C2 Vector
DSCl1 1.000 2.000 3.000 0.5242
DSC2 0.500 1.000 3.000 0.3335
DSC3 0.333 0.333 1.000 0.1413
sum 1.83 333 7.00 0.9990

Principal Eigen value, &, = 3.0616; Consistency Index, CIL:
0.0308; Random Consistency Index, RI: 0.58; Consistency Ratio,
CR =0.0531; Consistency Ratio, CR, is under 0,10, what means
that made evaluation is consistent.

D) Paired comparison matrix — level 2 — with respect to the
criterion C3

Criterion DSC1 DSC2 DSC3 Priority
C3 Vector
DSCI 1.000 2.000 2.000 0.4900
DSC2 0.500 1.000 2.000 0.3116
DSC3 0.500 0.500 1.000 0.1974
sum 2.00 3.50 5.00 0.9990

Principal Eigen value, A, = 3.0577; Consistency Index, CI:
0.0288; Random Consistency Index, RI: 0.58; Consistency Ratio,
CR =0.0497; Consistency Ratio, CR, is under 0,10, what means
that made made evaluation is consistent.

Calculating Overall Composite Weights (Synthesizing Results)
and final Ranking

Overall composite weight for analyzed development scenarios,
DSCi, is calculated based on relation (4).

DSC1 = (0.5242 x 0.6428) + (0.3335 x 0.5242) + (0.1413 x
0.4900) = 0.5810

DSC2 = (0.5242 x 0.2825) + (0.3335 x 0.3335) + (0.1413 x
0.3116) =0.3033

DSC3 = (0.5242 x 0.0737) + (0.3335 x 0.1413) + (0.1413 x
0.1974) = 0.1136

Overall composite weight of analyzed alternatives is presented
in the following matrix:

C1 C2 C3 Composite
weight
DSCl1 0.6428 0.5242 0.4900 0.5810
DSC2 0.2825 0.3335 03116 0.3033
DSC3 0.0737 0.1413 0.1974 0.1136
0.9990 0.9990 0.9990 0.9980

Overall consistency of hierarchy, CR, calculated based on the
equation (4), is 0.0601 (under 0,10), what means that complete
evaluation (at level 1 and level 2) is consistent.

Discussion and Conclusions

Based on the results shown in previous chapters, following ranking
of analyzed development scenarios of the port in the next ten
years, by level of their priority, taking into account used selection
criteria, can be done:

* Rank 1: Development Scenario 1, with overall composite

weight of 0.5810 (58.10%);
e Rank 2: Development Scenario 2, with overall composite

weight of 0.3033 (30,33%);
*  Rank 3: Development Scenario 3, with overall composite
weight of 0.1136 (11.36%);

It can be concluded that, respecting defined ranks, managerial
efforts, in the period of next ten years, should be directed
towards optimizing utilization rate of the existing port capacity,
maintenance and other necessary activities for keeping capacity
at the unchanged level; priority investments in new objects of port
superstructure and investments in the cargo handling technology,
primarily based on concrete demands of existing and new port
customers; optimizing port safety and security system; optimizing
port environmental protection system; introducing elements of
the circular economy;

Results of the research suggest that investment in the port
infrastructure (extenstion of the operational quay, ...) and building
new terminals do not belong to the group of the development
priorities of the analyzed port in the next ten years period.

Development Scenario 1 is, as well, ranked as the first priority and

by results of models paired comparisons based on used selection

cirtieria:

»  Related to selection criterion 1 (revenue/profit): rank 1, with
weight of 0.6428 (64.28%);

* Related to selection criterion 2 (productivity): rank 1, with
weight of 0.5242 (52.42%);

* Related to selection criterion 3 (contribution to the safety/
security/environmental protection in the port): rank 1, with
weight of 0.4900 (49.00%);

Research results fully confirm that AHP method is appopriate
for selecting development priorities of a port. Plan of a author
is to extend the research to the whole Montenegrin port system,
including panel of experts whose opinions will be systematized
and analyzed using AHP method.

It is important to have in mind that results of this research can be
used correctly only if the initial values of inputs remain unchanged
(or at the level very closed to the initial one). In case of important
changes of those inputs, results have to be recalculated.
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