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Abstract: The European Union has emphasized the creation of an appropriate framework to optimize
the internal market and inland transport waterways, and remove barriers to their wider use. Ad-
ministrative barriers in the logistics of goods on the Danube waterway and its navigable tributaries
constitute a significant obstacle to the efficient and sustainable use of the Danube as the region’s
central transport hub. The approach proposed in this paper was designed to identify and analyze
the relationship between the main variables leading to problematic inland waterway traffic, in this
case, on the Danube, and the measures taken by the European Commission to improve it. In terms of
the applied research method, “Quality Function Deployment” (QFD), we assign global (overall) and
local priority degrees. The proposed framework for adapting QFD as a tool for improving quality
and, therefore, performance, aims to identify and prioritize directions for this improvement. The
House of Quality (HOQ) is the tool that links areas for improvement to technical requirements. The
disclosure of these connections helps identify and prioritize the technical features that will generate
the most significant improvements.

Keywords: navigation conditions; Danube River; management tool; quality function deployment;
house of quality

1. Introduction

A single European transport area should facilitate the movement of citizens and
freight transport [1], reduce costs, and increase the sustainability of European transport [2].
Regarding maritime transport, the existence of a “Blue Belt” in European seas will simplify
formalities for ships traveling between European Union (EU) ports. It is necessary to
establish an appropriate framework for European inland waterway transport. Market
access to ports needs to be improved further.

Water transport accounts for 90% of world trade, and cargo ships are part of the
backbone of the global economy. Internationally, it has been found that transported goods
have an estimated annual value of USD 4.5 trillion, and this value is expected to increase
by about 4.7% in coming years, according to the Water Quality Assurance Union (2020) [3].

In addition, specialists have indicated that this means of transport is not exploited to
its true potential [4]. Inland waterways transport should be developed because it plays a
significant role in environmental protection and developing small enterprises [5]. However,
this is a challenge for shipowners, and progress can be made only with the help of the
European Commission.

International trade undertaken on the water is essential to provide direct links. Inland
waterways are essential for the European States [6] because they connect these States,
and for import–export activities to and from Asia. It is a significant priority for the
European Commission to develop a unified navigation system to connect and maximize
trans-European navigation potential.

Inventions 2021, 6, 97. https://doi.org/10.3390/inventions6040097 https://www.mdpi.com/journal/inventions

https://www.mdpi.com/journal/inventions
https://www.mdpi.com
https://orcid.org/0000-0001-6899-8442
https://doi.org/10.3390/inventions6040097
https://doi.org/10.3390/inventions6040097
https://doi.org/10.3390/inventions6040097
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/inventions6040097
https://www.mdpi.com/journal/inventions
https://www.mdpi.com/article/10.3390/inventions6040097?type=check_update&version=2


Inventions 2021, 6, 97 2 of 16

The significant advantage of river navigation is the capability to transport a large
quantity of heavy and oversized goods, simultaneously with price advantages [7]. Consid-
erations of operationality also concern the estimated travel time and the related time costs.
When calculating the estimated time, it is essential to consider crew costs, fuel, docking,
transshipment, waste discharging, waiting times for customs formalities, and waiting times
for unloading–loading. Economic conditions and territorial aspects can stimulate water
transport [8], and these two factors must be in concordance with the needs of shipowners.
The primary conditions for efficient water transport can be improved, and the bottlenecks
addressed, by the relevant authorities.

The abundance of administration burdens reduces the economic and environmental
potential of water transport, thus harming the economic growth and social welfare of the
entire region. The international legal regulation of rivers represents one major problem [9].
Mitigating significant administrative barriers in a transnational coordinated manner is
the primary step towards better governance of this mode of transport, and reduces the
logistical costs of large industries that depend on inland waterway transport. The European
Commission has sought to address administrative barriers and derivatives, and reduc-
tion of these factors is a significant priority in the agenda of its current transport policy.
Consultation between the Directorate General for Mobility and Transport of the European
Commission, which is responsible for the EU’s mobility and transport policy (DG MOVE),
and the Department of the European Commission, which is responsible for the EU policy
on the development of European regions and cities (DG Regio), led to the development
of a program for the implementation of the EU Strategy for the Danube Region (and its
priority area 1a). This implementation—the Transnational Danube Program—is a platform
on which stakeholders can efficiently identify essential, concrete, and specific solutions to
the many existing barriers.

The European institutions responsible for the Danube Region have developed many
strategies and projects in order to improve shipping quality. We consider that it is essential
to prioritize the measures implemented by the European Commission considering the
bottlenecks identified by the shipowners, as presented in Section 3 of this paper.

Quality Function Deployment (QFD) was selected for the analysis in this study. This
method was used to measure the impact of administrative burdens identified by shipown-
ers on technical measures implemented by the European Commission to optimize the flow
of goods on the Danube. Implementing the quality function is an approach to quality
assurance in the product development process, but is not necessarily applied at every
stage [10].

Quality Function Deployment is an instrument that is used in many fields, including
maritime transport. Many studies have been conducted to help decision makers to improve
their activities. Zeiner Sener and Ece Ozturk (2015) proposed the use of QFD to select
an appropriate ship considering the company’s needs [11]. Ship routing is another vital
element related to water transport. Many experts have used QFD for selecting suitable
routes for the successful transfer of goods and passengers [12–14].

The results of the applied methodology indicate the essential point of intervention. In
this study, we developed a set of recommendations to improve the navigation conditions
on the Danube River.

2. Materials and Methods

Developed in Japan in 1960, Quality Function Deployment (QFD) was introduced into
the United States in the early 1980s, and was adopted due to its popularity and history of
success in the automotive industry [15]. Copying the model from manufacturers such as
Toyota and Mitsubishi, the “Big Three” United States car manufacturers used QFD to better
meet customer requirements in their industry. Once adopted, this method significantly
shortened the design cycles and reduced the total number of employees required in the
design process. Subsequent to its success in Japan, this method has been extensively
developed [16,17].
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The new standard of the International Organization for Standardization (ISO)
16355 -2015 [10] defines and demonstrates the dynamic nature of a customer-based ap-
proach. Since its establishment in 1966, the quality function has expanded and deepened
the methods and tools to respond to changing business conditions of QFD users, manage-
ment, customers, and products. Those who used QFD older models will find that these
improvements QFD easier and faster to use. Methods and tools presented in the standards
represent decades of improvements QFD list is neither exhaustive nor exclusive.

ISO 16355 describes the process of implementing the quality function, its purpose,
users, and tools. It is not a standard management system, and it does not provide re-
quirements or guidance for organizations to systematically develop and manage their
policies, processes, and procedures to achieve specific objectives. Users of this part of ISO
16355 will include all organizational functions necessary to ensure customer satisfaction,
including business planning, marketing, sales, research and development (R&D), engi-
neering, information technology (IT) [18], production, procurement, quality, production,
services, packaging and logistics, support, testing, regulation and other phases in hardware,
software, services, and system organizations.

The primary tool developed in this method is the House of Quality. The “House of
Quality” is obtained through the development of matrices that allow the identification of
areas for improvement, their classification, and their weighting in a final matrix [16,19].
The quality house (HoQ) is the essential tool by this method [20]. The house consists of a
matrix that links the input and output data [16]. This stage is the most important. Over
time, this method has been applied and adapted in various products, tourism, medical
services, electricity, and transportation.

The traditional HoQ matrix is composed of seven major parts, including shipowners’
requirements (CR), priority requirements, technical measures (TM), correlation matrix,
relationship matrix (between TM and CR), the sum of products of priority degrees and
degrees of relationship, and, finally, the degree of priority of TMs [21]. With the help of
this graphic representation, the needs of the shipowners concerning the technical measures
will be visible.

In practice, it is both difficult, and unnecessary to include all HOQ elements and build
different HOQ models involving different elements. The simplest but most widely used
HOQ model contains only customer needs and their relative importance, technical mea-
sures and the relationships between the two elements, and assessments of the importance of
technical measures. Some authors add correlation matrices to this simple model [22]. Fewer
models include technical competitive assessment because this information is challenging to
treat. As such, the objectives and probability factors for technical measures are rare in HOQ
studies—even if they are included, they are challenging to incorporate into the calculation
of importance ratings, which does not refer to the competitive technical assessment.

To avoid inconsistencies and facilitate applications, we propose in this paper a unified
HOQ model in 5 steps (Figure 1 House of Quality) after the model of Chan and Wu [23] con-
tains the frequently used HOQ elements. The needs of customers, in our case shipowners,
which are listed in the left column and are connected to the technical requirements, in our
case to the action pillars, listed at the top, completing the section called the Rij relationship
matrix [24]. Here, the weighted matrix of customer requirements is used to determine the
weighted characteristics of the product.
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Figure 1. House of Quality.

The model applied by us have five steps presented in Figure 1 and detailed below:

(a) The left side is represented by the voice of customers (CR), in our specific case by the
administrative barriers identified by the shipowners, detailed in Section 3.1.

(b) It is necessary to calculate a priority degree of shipowner’s needs (di), detailed in
Section 3.2. By prioritizing them, we can find out that the most critical shipowners’
needs are not the most important regarding the technical measures taken.

(c) The roof is represented by the Technical Measures (TM) and is detailed in Section 3.3.
(d) Rij: This matrix is a systematic means of identifying the relationship level between CR

and TM. Usually, these relationships are measured by the following scale (1), which
places more weight on the solid relationship [25,26].

Without relationship Low relationship Moderate relationship Strong relationship
0 1 5 9 (1)

Either R or the matrix of the relationship between CR and TM, the element Rij indicates
the level of impact of TM on CR satisfaction.

The correlation matrix allows the identification of conflicting design requirements,
i.e., the rows or columns that remain blank indicate that there are no relationships between
them. This means that shipowners’ requirements do not affect any performance indicator
selected. That step is detailed in Section 3.4. The numerical process for assigning the
priority degree of TMs is as follows:

• Let m be the requirements of the shipowners indicated by CRi, (i = 1, 2, ..., m) and n
technical measures indicated by TMi (i = 1, 2, ..., n).

• Let di (i = 1, 2, ..., m) be the priority degree of i between the whole set of CR, while we
(j = 1, 2, ..., n) which indicates the relative weight of the importance j TM, is determined
by the relationship between CR and TM.

The sum of the product of the priority degree, di and Rij is calculated as follows:

wj =
m

∑
i=1

diRij J = 1, 2, . . . , n (2)
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So, barriers identified by shipowners will be marked with CR. The priority level of
a requirement is derived through the sum-product measures the relative weight of the
European Commission in terms of performance and degree of relationship corresponding
technical measures provided. The pillars of the European Commission’s action will be
marked with TM (technical measures). A normalized value of the result will show the
relative weight (the priority) technical measure to satisfy the need of the shipowner.

This method offers us an appropriate approach to prioritize the technical measures
(TM). By developing this research method in this paper, we have the entire decision-making
problem process and the possibility of prioritizing the best solution and even offering a
set of recommendations by using a one-to-one relationship [27]. One of the most common
issues in the decision-making process is the connectivity with the customers’ desires
(CR). After we browse all the steps mentioned in Figure 1, the technical measures will be
prioritized by their impact on the system. We will have an objective point of view that will
give the action direction.

3. Results
3.1. Administrative Barriers Identified

Ensuring clear visibility throughout the supply chain is vital to ensure safe and
appropriate timely delivery from end to end. Without it, organizations can become victims
of countless inefficiencies, leading to delays, transport damage, or loss.

The purpose of the project Improving Administrative Procedures and Processes for
IWT Danube (DANTE), founded by the Transnational Danube, was to identify and elimi-
nate administrative barriers that prevent the development of inland waterway transport
(IWT) its full potential. Through this project was developed a global online reporting of
administrative barriers. According to IWT Administration Danube Strategy and Action
Plan [28], developed within the mentioned project, the main variables that determine the
delay of freight on the Danube are presented in Table 1. Furthermore, the identified barriers
received an identification number for better recognition in Appendix A.

Table 1. Presentation of the main administrative barriers and competent authorities.

Responsible Authority Barrier Identified Identification Number in
Appendix A

Border police, taxes and customs Misconduct of staff; 1
Difficult formalities at the RO-BG border; 2

Lack of software applications in the customs sector; 3
Delayed transit in the Serbian area 4

Navigation/traffic control authorities Communication with the police on public channels; 5
Radio signal and speed issues; 6

Temporary canal closures; 7
Lack of maintenance work-depth; 8

Port authorities/administrations Large number of documents requested in RO; 9
Non-professional staff (RO; BG; RS); 10

Additional taxes in RO; 11
Theft/Smuggling in RO/RS; 12

Unknown authority / multiple
authorities involved Forms with the same content in each country; 13

Additional border controls with BG; 14
2017, 7 additional documents; 15

Uploading data to BULRIS—additional delay; 16
Waterway and canal management Low water level reported in HU; 17

Radar signals from HU buoys; 18
High taxes through the Danube–Black Sea Canal; 19
Lack of coordination between RO-RS dispatchers; 20

Source: Danube IWT Administration Strategy & Action Plan, 2019.
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3.2. Prioritization of Administrative Barriers

First of all, we identified the main factors that determine the delays in freight trans-
port. The shipowner’s requirements were the most important. The next step was to
prioritize them by the multicriteria analysis method. This method is often used in transport
problems [29]. After prioritizing the variables, the matrix analysis can be done.

Analytic hierarchy priority (AHP) is made using the online software provided by
Business Performance Management Singapore, available at https://bpmsg.com (accessed
on 10 May 2021). Klaus D. Goepel [30] implemented a free online AHP system with notable
features, allowing detailed analysis of decision-making issues. The author intended to
provide a complete and free software tool for education and research the calculations and
algorithms are well documented, and all input data and results can be exported in an open
format for further processing or presentation [30].

The resulting weights, presented in Appendix A (Normalized matrix) are based on
the principal eigenvector of the decision matrix. A number of 190 comparisons were
made, with the CR consistency ratio equal to 8.1%, which demonstrates the coherence
of the judgment, which means that the AHP process was correctly performed and can
be continued. The resulting weights for the criteria based on pairwise comparisons are
presented in Table 2. It can be seen that the main barriers leading to traffic delays on the
Danube are: lack of software applications, complex formalities at the RO-BG border, as
well as inappropriate staff behavior, problems related primarily to the border police, taxes,
and customs.

Table 2. Priority ranking of the variables.

Category Priority Rank

Inappropriate staff behavior 10.3% 3
Difficult formalities at the RO-BG border 11.4% 2

Lack of software applications in the customs sector 13.7% 1
Delayed transit in the Serbian area 7.4% 4

Communication with the police on public channels 1.4% 20
Radio signal and speed problems 1.5% 19

Temporary channel closures 7.3% 5
Lack of maintenance work-depth 6.1% 6

Large number of documents requested in RO 4.1% 11
Non-professional staff (RO; BG; RS) 5.6% 8

Additional taxes in RO 4.4% 10
Theft/Smuggling in RO/RS 5.9% 7

Forms with the same content in each country 2.5% 14
Additional border controls with BG 3.0% 12

2017, 7 additional documents 2.3% 16
Loading data in BULRIS—additional delays 2.3% 15

Low water level reported in HU 5.0% 9
Radar signals from HU buoys 1.7% 17

High taxes through the Danube-Black Sea Canal 2.8% 13
Lack of coordination between RO-RS dispatchers 1.5% 18

3.3. Technical Measures for Streamlining Freight Transport on the Danube

The Danube region can become a safe area where conflicts, marginalization, and crime
are adequately addressed. According to European Commission directives, all citizens of
this region should enjoy better prospects for higher education, employment, and prosperity
in the areas where they live. The Danube Strategy should make this region, which truly
belongs to the 21st century, safe and confident in its strengths and one of the most attractive
in Europe [31]. The pillars of action proposed by the authority mentioned above are
presented in Table 3, and in this research, technical measures are called, as they have the
functional role of responding to the immediate needs of shipowners.

https://bpmsg.com
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Table 3. Technical measures taken by the European Commission to streamline freight traffic on the
Danube.

Main Objective Proposed Measure

Connecting the
Danube Region Improving mobility and intermodality

Building prosperity in
the Danube Region

Development of society through research, education and
information technology

Supporting the competitiveness of enterprises, including
cluster development

Investing in people and skills
Environmental

protection in the
Danube Region

Restoring and maintaining water quality
Environmental risk management

Preserving biodiversity, landscapes, reducing pollution
Consolidation of the

Danube Region
Strengthening institutional capacity and cooperation

Strengthen cooperation to promote security and fight crime
Source: European Union Strategy for the Danube Region.

3.4. Relationship between Administrative Barriers and Technical Measure

The relationship matrix was built on the premise that there is a strong relationship
between “Inappropriate staff behavior” and “Investing in people and skills,” as well as be-
tween “Difficult formalities at the RO-BG border” and “Strengthening institutional capacity
and of cooperation, “respectively” Lack of software applications in the customs sector
“and” Development of society, through research, education and information technology. “

At the same time, we considered that there is a moderate relationship between “De-
layed transit in the area of Serbia” and “Restoration and maintenance of water quality,” as
well as with “Strengthening cooperation to promote security and fight crime.” “Reduced
relationship” was considered between “Communication with the police on public channels”
and “Investing in people and skills,” as well as between “Problems of radio signal and
speed” and “Restoring and maintaining water quality.” The relationships established can
be seen in Appendix B (Relationship between administrative barriers in the navigation
sector on the Danube and the action pillars proposed by the European Commission).

4. Summary and Discussion

Based on the correlation matrix and the prioritization performed on the needs of
shipowners, the relative importance of the technical measures concerning the identified
needs could be determined, applying Equation (2) exemplified above. This set of competi-
tive priority ratings is presented in the last line of Appendix B. The relationship between
administrative barriers in the Danube navigation sector and the action pillars proposed by
the European Commission, presented in Figure 2, from which we note that “Improving mo-
bility and intermodality” is the highest priority, followed by “Developing society through
research, education and information technology” and “Investing in people and skills.

Of the four significant intervention directions in the Danube region, we can see in
Figure 2 that the main direction is towards “Building prosperity in the Danube Region,”
with a need intensity of 45%. According to the measures proposed by European Commis-
sion in “Action Plan- European Union Strategy for the Danube Region”, this direction of
intervention refers primarily to:

1. Smart growth strengthens all three themes of this goal [32]: innovation by improv-
ing the framework conditions to turn ideas into marketable products or services;
education by improving the human capital of the region; and the digital society by
improving internet access and availability of electronic content.

2. Sustainable growth, as innovation and new technologies will help combat climate
change, increase energy efficiency and reduce transport pollution. In addition, the
priority area of business competitiveness will improve the business environment,
especially for SMEs [32].
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3. Inclusive growth strengthens human capital through education and training, and
that issue will be complemented by a better functioning of the macro-regional labor
market. It also emphasizes the fight against poverty, especially against marginalized
communities [32].

Figure 2. Major directions of intervention in the Danube region.

The second most crucial direction of intervention in the Danube Region is represented
by “Consolidation of Danube Region.” The main focus in that direction is to ensure the
most substantial cooperation between institutions and increase security.

A harmonized administrative process will have a substantial contribution in optimiz-
ing the shipping time. Furthermore, in that direction, the European Authorities develop
projects that fight against corruption. They consider that a well-governed and safer region
is more attractive for people, and their standard of living will increase.

Through the research method applied, we have demonstrated that in shipowners’
opinion, the priority directions should be those who have a central focus on the investment
in human capacity and their standard of life. If the water transport is stimulated, the ports
and the cities from riparian states will also be developed like commercial hubs. Part of the
advantages will be:

• The framework conditions will be improved by innovation, the products and services
will be developed in order to be merchandized;

• The education of the human capital will be improved by accessing new technologies
and new markets;

• Sustainable growth will occur because the businesses will be more competitive and
will improve their business environment.

Based on the applied method results, we think it is essential to show through diagrams
the relationship based on the influence degree between the shipowner’s needs and the
authority position. For this, we used two excel tools, a spider chart (Figure 3) and a
histogram chart (Figure 4). We will analyze the first three measures according to their
relationship resulting from Appendix B, with the barriers identified by shipowners. For
shipowner’s needs, we maintain the same numeration as in Table 1.

From Figure 3, we can see the linear relationship between the 3 measures, so there
are no significant differences between them, their degree of priority being similar. In
contrast, from Figure 4, we can see that human resources have the most outstanding
contribution in reducing existing barriers. The main direction of the action “Building
Prosperity in the Danube Region” is given by investing in people’s skills, improving access
to information technology, and raising living standards. Several research projects have
shown that organizational performance is greatly improved by paying special attention
and giving human resources clear work directions.v
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Figure 3. The relationship between technical measures taken by the European Commission.

Figure 4. Contribution measures taken by the European Commission to remove barriers identified
by shipowners.

QFD results lead to preventive action or corrective actions depending on whether
efforts to improve were to address quality problems or improve a product or process. In
case this method has helped to prioritize variables depending on the degree of relationship
with technical measures. The tools used have shown that the main factor that all technical
measures have in common and that could significantly optimize travel time is human
resources. Certain but also uncertain factors are taken into account in the planning of river
transport. Usually, uncertainty is given by weather conditions, but through this study, we
have shown that human resources represent an equally important factor.

5. Conclusions

In this paper, we have prioritized the main measures to be taken in order to take
advantage of the opportunities offered by the Danube River at the international level. These
are in line with the directions set out in the “White Paper Roadmap to a Single European
Transport Area—Towards a competitive and resource-efficient transport system.”

The proposed approach uses the QFD methodology to identify and prioritize areas for
improvement. HOQ links the areas for improvement to the technical barriers mentioned.
The disclosure of these connections helps identify and prioritize the technical features that
will generate the most significant improvement impacts.
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Congestion, in the case of this type of transport, takes place in ports. If the operations
were more efficient in the transit and transshipment points, the planned time and the time
traveled would be the same or the diminished delays.

The main actors involved in the import–export process on inland waterways are
shipowners. Their main objective is to be more efficient considering the travel time and the
quality of the goods. That requirement comes to them from the customers.

Through the applied research method, we met their main requirements, with the
technical measures provided by the European Commission, and thus a prioritization could
be performed. The tools used have shown that the main factor that all technical measures
have in common and that could significantly optimize travel time is human resources.
Certain but also uncertain factors are taken into account in the planning of river transport.
Usually, uncertainty is given by weather conditions, but through this study, we have shown
that also an important factor is human resources. The goals established can be achieved
through programs developed by well-trained and dedicated people. Human resources
constitute an essential factor in improving the value chain process. It has been observed a
necessity to strengthen collaboration through academic entities and shipping companies,
and authorities. It could be necessary to develop specialized training pieces and ensure
a technological transfer from academia to the workplace. The communication between
those entities can be done bidirectional, and the curricula improvement should be made in
partnership.

Another critical point observed in the study conducted in this paper is done by
information technology. Digitalization of the process, considering the border, fiscal, loading,
unloading formalities, will optimize the time spent by a ship in a port. That factor is
essential to connect with the curricula developed to train people with advanced digital
skills.

One of the most urgent demands of the shipowners is to harmonize the legislation in
all Danube countries though the principle if we cross the same river is essential to have
the same rules in all riparian countries. It is mandatory to have more transparent and
efficient border control procedures, which could be achieved through digitalization. The
new direction should be well-trained people in digitalized ports.
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Appendix A

Table A1. Normalized Matrix.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 1 1 1 2 7 3 3 3 3 1 4 3 3 3 5 3 3 3 3 7
2 1 1 1 1 4 3 3 3 5 5 3 3 4 4 4 4 4 3 5 3
3 1 1 1 2 7 9 3 3 7 5 5 5 5 5 5 5 3 3 4 3
4 0.5 1 0.5 1 7 7 1 1 4 4 1 1 4 2 3 3 1 4 3 3
5 0.14 0.25 0.14 0.14 1 1 0.2 0.2 0.33 1 0.2 0.33 0.33 0.5 0.33 0.33 0.14 1 0.5 1
6 0.33 0.33 0.11 0.14 1 1 0.33 0.17 0.33 0.33 0.33 0.14 0.33 0.33 1 0.33 0.14 1 1 1
7 0.33 0.33 0.33 1 5 3 1 1 2 4 4 1 3 3 7 5 1 3 2 4
8 0.33 0.33 0.33 1 5 6 1 1 1 1 3 1 4 3 3 3 1 5 3 4
9 0.33 0.2 0.14 0.25 3 3 0.5 1 1 1 1 1 1 3 1 3 1 3 3 3

10 1 0.2 0.2 0.25 1 3 0.25 1 1 1 4 1 4 4 4 4 1 3 3 3
11 0.25 0.33 0.2 1 5 3 0.25 0.33 1 0.25 1 1 3 3 3 3 1 4 1 4
12 0.33 0.33 0.2 1 3 7 1 1 1 1 1 1 5 5 5 5 1 3 1 3
13 0.33 0.25 0.2 0.25 3 3 0.33 0.25 1 0.25 0.33 0.2 1 1 1 1 0.33 3 1 3
14 0.33 0.25 0.2 0.5 2 3 0.33 0.33 0.33 0.25 0.33 0.2 1 1 3 3 1 4 1 3
15 0.2 0.25 0.2 0.33 3 1 0.14 0.33 1 0.25 0.33 0.2 1 0.33 1 3 1 1 1 1
16 0.33 0.25 0.2 0.33 3 3 0.2 0.33 0.33 0.25 0.33 0.2 1 0.33 0.33 1 1 3 1 3
17 0.33 0.25 0.33 1 7 7 1 1 1 1 1 1 3 1 1 1 1 6 1 5
18 0.33 0.33 0.33 0.25 1 1 0.33 0.2 0.33 0.33 0.25 0.33 0.33 0.25 1 0.33 0.17 1 0.33 2
19 0.33 0.2 0.25 0.33 2 1 0.5 0.33 0.33 0.33 1 1 1 1 1 1 1 3 1 3
20 0.14 0.33 0.33 0.33 1 1 0.25 0.25 0.33 0.33 0.25 0.33 0.33 0.33 1 0.33 0.2 0.5 0.33 1
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Appendix B

Table A2. Relationship between Administrative Barriers in the Navigation Sector on the Danube and the Action Pillars Proposed by the European Commission.

Connecting
the

Danube
Region

Building Prosperity in the Danube Region Environmental Protection in the
Danube Region

Consolidation of the
Danube Region

Priority
Grade
(AHP)

Improving
Mobility
and Inter-
modality

Development of
Society through

Research,
Education and

Information
Technology

Supporting the
Competitiveness

of Enterprises,
Including

Cluster
Development

Investing
in People
and Skills

Restoring
and

Maintain-
ing Water
Quality

Environm-
ental Risk
Manage-

ment

Preserving
Biodiversity,
Landscapes,

Reducing
Pollution

Strengthening
Institutional
Capacity and
Cooperation

Strengthen
Cooperation
to Promote

Security and
Fight Crime

42.8

10.3

Bo
rd

er
po

lic
e,

ta
xe

s
an

d
cu

st
om

s

Misconduct of
staff; 0 5 5 9 0 0 0 1 1

11.4
Difficult formalities

at the RO-BG
border;

0 5 5 1 0 0 0 9 5

13.7
Lack of software

applications in the
customs sector;

9 9 5 5 0 0 0 1 0

7.4 Delayed transit in
the Serbian area 9 0 0 0 5 0 0 5 5

16.3

1.4

N
av

ig
at

io
n/

tr
af

fic
co

nt
ro

la
ut

ho
ri

ti
es

Communication
with the police on
public channels;

0 9 5 1 0 0 0 5 0

1.5 Radio signal and
speed issues; 0 5 5 0 1 0 5 0 0

7.3 Temporary canal
closures; 9 0 0 0 5 1 1 0 0

6.1
Lack of

maintenance
work-depth;

5 0 0 0 9 5 1 3 0
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Table A2. Cont.

Connecting
the

Danube
Region

Building Prosperity in the Danube Region Environmental Protection in the
Danube Region

Consolidation of the
Danube Region

Priority
Grade
(AHP)

Improving
Mobility
and Inter-
modality

Development of
Society through

Research,
Education and

Information
Technology

Supporting the
Competitiveness

of Enterprises,
Including

Cluster
Development

Investing
in People
and Skills

Restoring
and

Maintain-
ing Water
Quality

Environm-
ental Risk
Manage-

ment

Preserving
Biodiversity,
Landscapes,

Reducing
Pollution

Strengthening
Institutional
Capacity and
Cooperation

Strengthen
Cooperation
to Promote

Security and
Fight Crime

20

4.1

Po
rt

au
th

or
it

ie
s/

ad
m

in
is

tr
at

io
ns

Large number of
documents

requested in RO;
3 9 0 5 0 0 0 5 0

5.6 Non-professional
staff (RO; BG; RS); 0 5 0 9 0 0 0 3 0

4.4 Additional taxes in
RO; 5 0 9 0 0 0 0 3 0

5.9 Theft/Smuggling
in RO/RS; 0 0 0 1 0 0 0 5 9

10.1

2.5

U
nk

no
w

n
au

th
or

it
y/

m
ul

ti
pl

e
au

th
or

it
ie

s
in

vo
lv

ed

Forms with the
same content in
each country;

9 9 5 9 0 0 0 3 0

3 Additional border
controls with BG; 5 5 1 1 0 0 0 9 5

2.3
2017—a number of

7 additional
documents;

0 9 5 1 0 0 0 3 0

2.3
Uploading data to

BULRIS
—additional delay;

0 9 5 5 0 0 0 5 0
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Table A2. Cont.

Connecting
the

Danube
Region

Building Prosperity in the Danube Region Environmental Protection in the
Danube Region

Consolidation of the
Danube Region

Priority
Grade
(AHP)

Improving
Mobility
and Inter-
modality

Development of
Society through

Research,
Education and

Information
Technology

Supporting the
Competitiveness

of Enterprises,
Including

Cluster
Development

Investing
in People
and Skills

Restoring
and

Maintain-
ing Water
Quality

Environm-
ental Risk
Manage-

ment

Preserving
Biodiversity,
Landscapes,

Reducing
Pollution

Strengthening
Institutional
Capacity and
Cooperation

Strengthen
Cooperation
to Promote

Security and
Fight Crime

11

5

W
at

er
w

ay
an

d
ca

na
lm

an
ag

em
en

t Low water level
reported in HU; 9 0 0 0 9 5 1 0 0

1.7 Radar signals from
HU buoys; 9 0 0 0 5 5 5 1 0

2.8
High taxes through
the Danube-Black

Sea Canal;
0 0 9 0 0 0 0 3 0

1.5

Lack of
coordination

between RO-RS
dispatchers;

9 0 0 0 9 0 0 5 0

Relationship
CR-TM 4.317 3.957 2.7249 3.4339 1.969 0.713 0.344 3.394 1.724
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