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exports and 60% of imports were transported by sea, which
represents 53% of Spanish foreign trade with the European Union
and 96% with third countries.

The direct, indirect and induced activity of the Spanish Port System
represents around 20% of the GDP of the transport sector, which
represents 11% of the Spanish GDP.

The international perception of the Spanish port system is good.
Analyzing the figures provided by EUROSTAT, it is safe to state that
Spain's total traffic, in absolute figures, is higher than the European

average and, specifically, it is higher than the German and French figures.

In GDPfigures, Spain doubles the others, which means that the Spanish
economy is more “port-dependent” than the rest of the economies inits
area. To facilitate the assessment process, the data has been grouped
into eight common indicators in all sectors, called “Criteria’.

It is important to highlight the difficulties faced when gathering the
necessary data for analyzing the port indicators. The port systems
differ in each country so does the data they handle. As a result, it is
extraordinarily complex to make an international comparison.

[ Methodology as an international reference model ]
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The qualitative evaluation focuses exclusively on Spain and is
based on the responses obtained from a questionnaire which
was sent to a selected group of experts in the sector.

Ports constitute an essential infrastructure of the transportation
system of countries with access to seas and oceans. They promote
and facilitate the economic development and are essential for the
movement of people and goods. Countries with access to the sea
have a good position, but it is not sufficient as it is necessary to have
good port connections and an important support infrastructure
which allows to load and unload, carry out logistical operations and
connect with other modes of transport.

The fundamental particularity of ports is that they act like intermodal
nodes, unlike roads or railways, in which their infrastructure extends
throughout the territory. Therefore, the analysis by indicators must be
based on maritime and land connectivity and on the existence of
logistics activity areas. The assessment of ports must take into
account two fundamental concepts: capacity and efficiency (the
indicators must be based on these concepts).

The geographical location of Spain shapes the port system as, it has
some strategic enclaves on its maritime fronts which connect the
Atlantic Ocean with the Mediterranean Sea. The privileged location
of its coasts, which are located on the periphery of its entire territory,
is a key element for the economic development of almost all
productive sectors. The Spanish port system has 48 ports of general
interest, which are managed by 28 port authorities. It also includes a
significant number of port facilities of lesser importance focused on
fishing and sports activities which are managed (directly and
indirectly) by the regional administrations.

In 2019, more than 37.6 million passengers transited through Spanish
ports on maritime transport (regular line) or in cruise ship. 11 million were
cruise passengers, figures which have experienced a significant
increase with respect to 2018, consolidating maritime tourism demand.

Regarding goods, almost 565 million tons were transported. Of the
total merchandise that is imported or exported in Spain, 85% of

Ports indicators

and evaluation by experts

The methodology designed by Asociacién Caminos carries out
an objective evaluation, it analyzes quantitative indicators of
countries with similar economic and social environment. As well, it
carries out as a qualitative evaluation, based on the opinions of a
selected group of experts. The quantitative evaluation is
developed carrying out a comparative study between the
following countries (Spain, Germany, France, United Kingdom,
ltaly, Portugal, Netherlands, Belgium, Turkey, USA, Morocco,
Japan, China, South Korea and India.) This quantitative evaluation
takes into consideration the most representative indicators of the
sector obtained from publicly accessible databases which are
available in important multilateral organizations (like EUROSTAT,
OECD, World Bank, UN, World Economic Forum, International
Transport Forum, UNCTAD, etc.).
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H Indicators: Very Good
® Evaluatlon Of Ports (6.5) Experts: Sufficiext High
| Ratng | Comparative analysis of Spanish ports in an international context
Spain 8.0 B
Germany 3.9 FX It is important to highlight the difficulties faced for obtaining the necessary data for selecting the port indicator as it
France 4.2 FX is very difficult to find unified and homogenous databases which contain port information of different countries.
United Kingdom 41 FX
;Ealie :'g '2 In the quantitative evaluation, eleven indicators were selected, and they were grouped in three criteria: Performance,
Pl:)rtu;al 7:8 B Financing and Adaptability to the future and sustainability. The result of this evaluation with these three criteria has
BT 9.5 A been included (with a weight of 50%) with the result of the experts evaluation in order to obtain the final assessment
Belgium 75 c of the port sector.

USA 75 ©
Morocco 8.0 B
Japan 7.3 ©
China 9.5 A
India 46 FX

South Korea 8.7 B

CRITERIA RATING CRITERIA RATING

CAPACITY CAPACITY 6.6 D
PERFORMANCE 8.2 B PERFORMANCE 6.7 D
FINANCING 91 A FINANCING 5.3 E
ADAPTABILITY TO THE FUTURE AND SUSTAINIBILITY 6.7 D ADAPTABILITY TO THE FUTURE AND SUSTAINIBILITY 57 E
OPERATION AND MAINTENANCE OPERATION AND MAINTENANCE 6.1 D
SAFETY SAFETY 6.3 D
RESILIENCE RESILIENCE 61 D
ENGINEERING AND INNOVATION ENGINEERING AND INNOVATION 5.9 E
Evals with Objective Indi 8.0 B Evaluation by experts 61 D
Indicators Considered: 11 Responses Received: 33

Key r | f th
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Ports are key infrastructures for the transport system in _
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the economic development and as well, they are essential  capaciTy 6.6

the Spanish ports is significantly higher the European
average and, specifically, higher than in Germany and  RESILIENCE 6.1
France. The Spanish port system includes 48 ports of
general interest, which are managed by 28 port
authorities. It also includes a significant number of port  Final Weighted Evaluation 6.5
facilities of lesser importance who have fishing and

sporting uses which are managed (directly and indirectly) by the Autonomic Administrations.

ENGINEERING AND INNOVATION 5.9

D
for the movement of people and goods. The direct,
indirect, and induced activity of the Spanish Port System ' PERFORMANGE B €
represents around 20% of GDP of the transport sector, rinanciNG 72 ©
representing 1.1% of GDP of the Spanish GDP.
ADAPTABILITY TO THE FUTURE AND SUSTAINIBILITY 6.2 D
Internationally, the Spanish port system is strongly. oPERATION AND MAINTENANCE 61 D
According to the EUROSATAT figures, the total traffic in
SAFETY 6.3 D
D
B
D

According to the experts, the main developments that port infrastructures require for the next 10 years are:

Reduce the negative impact of climate change with measures addressed to purify and recycle rainwater, generate fresh water,
generate renewable energy, and promote biodiversity in the coastal area which is near the ports.

Create logistics activities areas in the vicinity of the terminals.

Implement measures for achieving the decarbonization and automation in ports: electrical connection, new fuel supply systems,
installation of renewable energy sources (photovoltaic panels, wind turbines), install beacons for assistance in manoeuvres and
automatic mooring systems.

In some ports, the following capacity expansions are required: (i) expand docking lines in congested ports and (ii) expand
esplanades for storing goods, warehouses, and machinery.

Measures for improving connectivity, resilience, digitalization, and intercommunication must be implemented.

Analyze the group ports which share the same coastline.

Promote train access and dry ports.

Improve land connections and the non- intrusive inspection equipment.

Install fast charging points for electric vehicles near the ports.

Create space in the second line and make port taxes more competitive.

Itis necessary to build more modern terminals which are prepared for being automated and OPS. As well, the electrical substations
must be renovated.

Effective protection measures against pollution must be implemented.

Electrical facilities and supplies for accommodating new alternative fuels and cabotage services must be adapted. Liquefied
Natural Gas should be used as fuel.

It is necessary to move forward to achieve digitalization and reduce bureaucracy through digital systems. It is required to have an
effective and real digitalization of the port administrative processes.



e Capacity

Do the resources and capacity of the public works sector meet current demands?

Evaluation by experts and comments

1.1. How do you assess the port infrastructure considering their access and
the ship maneuvering areas?

1.2. How do you asses the port infrastructure considering the length and
draft of docks and berths?

1.3. How do you assess the port infrastructure considering the esplanade
area they have and the available storage areas?

1.4. How do you assess the port infrastructure regarding the available on
land mechanical means (cranes, etc.)?

1.5. How do you assess port infrastructure considering
land connections?

1.6. How do you assess the specialization which has taken place in the
terminals of the Spanish ports?

Capacity Evaluation by experts
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Experts:

= Most Spanish ports lack adequate connectivity. Only three
or four large ports are well connected.

= To better address the port management, it is necessary to
create a common management organization who will be in
charge for all the ports which are located on the same port front.

= Generally, the land plot located next to the ports is
insufficient, and expensive.

= In most ports there are old infrastructures that need to be
renovated.

* Better road and rail connections to ports are necessary, as
well as speeding up the agility and quickness of containers
handling (entry and exit) at the terminals.

= Generally speaking, a key infrastructure for developing the

ports it’s the type of access to the terminals. Furthermore, the development and implementation of new technologies (including
energy technologies) contribute to the development and increase of boat traffic in port facilities. It is essential that all these

developments are supported by a strategic legislative framework.

= In some ports, it should be studied to concession the terminals to regular users who request it.

e Performance

Are the current provision and physical conditions of the public works sector adequate for meeting users expectations?

Evaluation with Indicators

Passengers boarded and disembarked at ports / Population
Passengers boarded and disembarked at ports / GDP (thousands of $)
Container traffic (t) / Population

Container traffic (t) / GDP (thousands of $)

Container traffic (TEU) /Population

Container traffic (TEU) / GDP (thousand $)

Maritime Transport Line Connectivity Index (UNCTAD)

Evaluation by experts and comments

21.How do you rate the pilotage service offered in Spanish ports?
2.2.How do you rate the towing service offered in Spanish ports?

2.3. How do you rate the mooring service offered in Spanish ports?
2.4.How do you rate the passenger services offered at the ports?
2.5.How do you rate the services offered for container management?

2.6.How do you value the services offered for the management of liquid bulk?

2.7.How do you value the services offered for the management of solid
bulkin the?

2.8. How do you value the services offered for the management of RoRo
vessels in ports?

2.9. How do you value the services offered for the management of general
cargo in ports?

2.10. How do you value MARPOL services in Spanish ports?

2.11. How do you generally value the port-rail intermodal connection?

2.12. How do you value port traffic management in the Spanish Port System?
213. How do you rate maritime signaling?

2.14. How do you rate the water and electricity supplies at the berth?

2.15. How do you value the provision of bunker services in Spanish ports?

2.16. How do you value technological connectivity between service
providers, Port Authorities, shipowners and shippers?

217.What degree of real competition do the various types of providers
have in the Spanish port system? Do you consider it enough? How could
the opening of the market to new competitors in each of the services be
increased?

Performance Evaluation by experts
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Indicators:
Experts:

TP Inthe cruise passenger indicators, ltaly
Spain 8.2 B stands out, and to a lesser extent, Spain.
CEfiEmny 44 L FX' Theindicators related to container traffic
hience 81 X her population and GDP show the same
United Kingdom 3.9 FX . .

Italy 48 EX trend as the previous ones: high values for
Turkey 55 E Spain and, to a lesser extent, for Italy,
Portugal 5.6 E although significantly lower values
Neth_e"a"ds 9.0 A compared to those achieved by Belgium
3;‘2‘”“‘ :(2) ‘E‘ and the Netherlands. The UNCTAD Liner
T — 3G = Shipping Connectivity Index (indexed at
e 46 | EX 100 for China in the first quarter of 2006)
China 9.0 A rates Spain, Germany, the United

India 27 F Kingdom, the Netherlands, Belgium, the
South Korea 10.0 A

USA, China (with the maximum value of
152),and South Korea above 80.

= Some experts believe that, in general, there is a tugboats
and pilots monopoly. Large terminals (owned by shipping
companies) should have their own tugs and pilots. This
measure would speed up the traffic and increase the
operational efficiency. The stevedoring service is, in
practice, controlled by the CPE's (Port Employment
Centers), because of the Stevedoring unions implication. It
is advisable to harmonize scrubbers use regulations
between ports.

= Also, it is necessary to lower port fees and optimize port
structures (Port Authorities, Harbor Masters, National
Police, Civil Guard, Rescue, Customs, etc.).

= Captive traffic (such as inter-island traffic) is the main
clients of some Port Authorities, and they are being used
to finance in a large extent the port services (such as
mooring or pilotage). However, essential services for

non-captive traffic (such as cruises) are being charged to the shipping companies which make these connections, forcing them
to pay for availability when those services are not necessary for this traffic.



. . Indicators:

e Financing Exports:

Which investment is allocated for financing the public works sector? Which amount is allocated for creating infrastructure? And
which is the investment for operation and maintenance?

= Evaluation with Indicators IETTTEE  One of the peculiariies of this

Investment in port infrastructure / Population Spain 91 A sector is that service management

% Investment in port infrastructure / GDP ($) Germany 3.0 FX varies significantly. Each port
France 2.3 F authority determines its funding
United Kingdom

based on its revenue and applies

Ital 81 q T .
Evaluation by experts and comments Tjriey 21 FB;< CIETENE EPhE, Wilen el e
L] .
y exp Portugal always comparable between
31 Tali_iggti‘nto z;ccounéthat ports hgve difégr.entttter)](pansiontsta%?s and ment . Vel ek countries. Due to the different ways
consolidation stages, do you consider sufficient the current public investment 5.3 " . A
in port infrastructure which is made for maintaining the existing service levels? Belgium 6.6 D of ope I’?tl ng gnd flnarplng pOI’tS,
3.2 Howd I S T ——— 1 USA conducting a rigorous international
e e 5.5 I Morocco comparative study is complex. In
Japan 8.5 B this report, we have chosen to
3.3. How do you assess the level of private investment made in Spanish China | o Ei . .
ports? Do you think the current system of concessions and the applicaton 58 E : analyze the Financing criterion,
of rates for occupancy and activity are adequate? India 1.3 FX ta king into account the indicators of
3.4. Do you consider that the investment which is currently being made Sauidi K 28 A investment in port infrastructure per
in port infrastructure in Spain is adequate compared to the investment 52 E population and per GDP. extracted from 'Maritime port

made in countries around us? . .
infrastructure investment (OECD) (€).
3.5. How do you assess the investment made for accessing and

connecting ports with land transportation networks? 46  FX

Evaluacion de la fii iacion por los expertos 53 E

= Port Authorities should invest more in creating new connections between the Ports and the Hinterland. Also, an investment
should be made for preparing ports adequately for facing climate change. Additionally, Port Authorities should invest massively
in the ship’s electrical connections. Finally, they should promote and encourage private energy companies investment, which
should focus on renewable energies.

e Adaptability to the future and sustainability e ports

Is the capacity and performance of the public works sector prepared to meet future expectations and demands? Are the
resources and investment adequate for coving the future sector needs? How are actions environmental sustainability actions
being applied? Are measures being taken to meet the objectives established in order to decarbonize public works and
transportation?

= Evaluation with Indicators

Index of accumulated year-on-year growth of investment in port infrastructure TN The selected indicators (investment
(index100 in 2015) Spain 6.7 D accumulated annual growth rate and
9% growth in maritime transport line connectivity (2019/2015) (UNCTAD) (Fae"”a”" ‘7‘; '2‘ % of connectivity increase) provide
rance . . . .
United Kingdom 4.3 JEX |nformat|.o.n on the national ports
Italy 6.0 D adaptability to investments and on the
Turkey 72 c connectivity growth of thenational
= Evaluation by experts and comments Portugal 10.0 A ports.
41.Taking into account that ports have expansion stages and consolidation Neth_erlands 20 A
stages, do you consider the current public investment in port infrastructure 52 E Belgium 6.8 D
sufficient to maintain existing service levels? USA 9.9 A
4.2.How do you assess the current maritime traffic management systems 5o g Morocco 9.4 A
in ports? ’ Japan 8.9 B
4.3. How do you assess the actions that are being taken to reduce CO2 6.2 D Chl.na 10:0 A
emissions in port facilities? - India 9.8 A
. ) ) South Korea 6.3 D
4.4.How do you assess the actions that are being taken to manage LNG in
port facilities? 5.8 E
4.5. How do you assess the actions that are being taken in the field of
combating climate change? 54 E
4.6. How do you value the port-city relationship? 5.8 E " Large ports, such as Valencia, Ba rcelona, Bilbao,
) ) ) Algeciras, Las Palmas, etc., should generate renewable
4.7.How do you value the adaptation programs of port infrastructure, its 59 E . .
management and operation to new technologies? : energy in order to prowde clean energy to homes.
B MR G D eSS ER e P G e = Port authorities and public administrations should create
i 57 B

environmental impact and the treatment of waste in ports? an appropriate environment to improve the preparedness

E of ports against climate change.
= Ports must facilitate the waste treatment with national
regulations. Shipowners who invest in reducing

Adaptability to the future Evaluation by experts 5.7

emissions must be financially incentivized.

= State Ports must grant greater participation to the different parties and should present a strong defined strategy with the
SIMPLE program. Solid bulk areas are not sufficiently protected; emissions into the atmosphere and other port facilities must
be avoided.

= The cleaning of traffic areas can be greatly improved; remains and residues on the floor that pose a risk to health and vehicles
must be eliminated. Weekly cleaning of these areas should be organized.

= The port-city relationship must facilitate the operation of the port as an employment creator, a driving force of the economy
and a gateway to and exit from commerce. It is a mistake in the medium and long term to give more port space to cruises,
sailing, or leisure areas.



e Operation and maintenance (6.1) Experts: Sufficient High

Are the public works being operated and maintained in accordance with the required needs? Is the necessary investment
being made in order to ensure adequate conservation and maintenance?

= Evaluation by experts and comments = Investments and resources allocated to the conservation
and maintenance of ports must be measured in comparison
5.1. Do you consider that the technical, management and organizational with fixed assets. In many ports the investment made is
means applied to the operation of port facilities are adequate for meeting 6.1 D : . ’
the users demands? smaller than the required and yet the problems have been
5.2. Do you consider that the technical, management and organizational solved by using structures which degrade very S|°W|y-
means applied to the conservation and maintenance of port facilities 58 E = Investment rates which are lower than the nominal (2% of

dequate fi ting th demands?
are aceaquate formeeting The users cemands fixed assets) indicate that little attention is being paid to the

comprehensive maintenance, although that it is true that

B ) public infrastructure (dams, dredging, docks, etc.) does not
ggéll(?ngge:r%arlﬁgg:ivn%oiXf?:satffgisrge condition and maintenance of the 61 D require large maintenance investments for battling
5.5.In general, how would you assess the state of conservation and deterloratlpn PrOduced by day-to-day e Th_ese assets
maintenanc;e qf the service infrastructure at the port (electricity, water 59 E onIy require investment when an extraordlnary need
supply, saitation, etc)? happens. Infrastructure and equipment which deteriorate
due to day-to-day use (pavements, cranes, etc.) generally
are private and their maintenance does not depend on
public investment.

5.3. How do you generally assess the conservation and maintenance D
conditions of the shelter works in the Spanish ports? 6.7

Operation and maintenance Evaluation by experts 61 D

o Safety (6-3) Experts: Sufficient High

Are the public works sector safe for users? Are effective measures implemented for ensuring a safe performance and
operation?

= Evaluation by experts and comments

= For carrying out an international quantitative port
indicators assessment, it is necessary to have, the
following data:

6.1. How do you assess the security level in Spanish ports? 63 D

6.2. How do you assess the measures implemented for preventing accidents

related to spills in Spanish ports and their reaction capacity? 6.5 D

= Number of emergencies that have taken place and
6.3. How do you assess the available port facilities equipment for D number of eme_rgen0|es attended. )
preventing or reducing the effects of accidents on large capacity ships? 6.3 = Number of accidents and root causes analysis.

= Number of fatalities and root causes analysis.
6.4. How do you assess the available port facilities equipment for preventing

or reducing the effects of accidents resulting from managing toxic and 6.3 D " Percentages of ports with emergency and
dangerous goods? self-protection plans. As it was not possible to obtain
6.5. Do you consider that appropriate measures are being taken for 60 D this information, an assessment has been carried out
increasing security in port facilities in the future? . A

exclusively by experts.
Safety Evaluation by experts 63 D In general, Port Authorities do not inform users of the

available resources for avoiding and solving
accidents, spills, etc.
= The measures adopted by the different port authorities related to security are very unalike. It would be advisable to carry out audits for
standardizing the security systems and procedures in the ports in which the State is interested.
= Experts believe that, in general, the level of security in ports can be improved.



¢ Resilience (6.1)

When threats and adverse incidents occur, which is the capacity of the public works for preventing, protecting, and
minimizing its consequences for users, the environment, the economy and national security? Are the public works prepared
to recover its initial state within a reasonable time when the threat or adverse incident has ceased?

Are there alternatives to provide the service in these scenarios?

Experts: Sufficient High

= Evaluation by experts and comments

= The resilience of a port allows to reduce the probability
of disruption.
In order to develop a quantitative assessment by
indicators, the most important ports of the countries

71.How do you assess the capacity of port facilities to recover, within a
reasonable time, to the initial state of service when temporary adverse 6.3 D
situations occur?

7.2. How do you assess the capacity of port facilities to recover, in a

reasonable time, to the initial state of service when spills occur? 6.4 D ana|yzed must have in p|ace contingency plans fOf‘ the
situations raised (which have an important local
e e e 55 © component which is specific to each port).
' ’ = With this information and with a deep knowledge of the
s conditions of each port, a critical assessment of the
74.How do you assess the measures that are being implemented in Spanish R A A f g
port infrastructure to address the effects of climate change? 54 E 2cilgnsecgg:$smplated in each situation could be carried
ut by ex :
7.5.How do you assess the knowledge about the level of resilience of port 59 E Nevert_heless, |_ike thiS_ information is |_10t availaple :fOI’
infrastructures? analysis, an international comparative quantitative
7.6.How do you assess the contingency plans which are applied in ports for 6.0 D assessment of this criterion has not been carried out.
preventing infrastructure to suffer from natural or provoked incidents? : The assessment was done exclusively with the opinion
of experts.
Resilience Evaluation by experts CERNE = In general, port users lack information on the measures

that Port Authorities have adopted in order to improve
the resilience of ports. Interested groups requested better information on these issues.
= Resilience is a new concept which is not deeply analyzed and developed by port authorities. It is important to consider all
aspects and the implications that can arise, analyze the root cause and consequences of possible incidents and develop
specific action plans for each situation and for each port.

e Engineering and Innovation (5.9)

Are the resources allocated to engineering in the design, construction, conservation, management and operation of the public works
sector considered adequate? Is investment in innovation appropriate? What new techniques, materials, technologies and operating
methods are being implemented to improve public works? Is progress being made in digitalization, monitoring and sensorization

Experts: Sufficient

during the complete cycle of public works? Is the information adequate for users?

= Evaluation by experts and comments

8.1. Are the resources allocated to engineering in the design, construction,

= To analyze the engineering and innovation of ports, it is
necessary to know in depth the new techniques,

conservation, management and operation of the port sector considered g q a
adequate? ¢ P P 61 materials and technologies that are applied, as well as
8.2. How do you assess the knowledge and technical capability of current 67 D the ) |nnc_>vat|ons Implementeq’ the _Stat_e of port
port engineers? : engineering and the progress in digitalization and the
8.3. Do you consider the knowledge imparted in universities to port 61 D resources allocated to engineering and innovation
engineers to be adequate and aligned with new technologies? financing.
8.4. How do you generally assess the Ports 4.0 Program? 60 D = However, although it has not been considered in the
8.5. How do you assess the measures adopted in the public tender to 5.8 E evaluation of the ports, in a first apprOX|mat|on the state
promote innovation in new construction port works? : of R&DA&i in the different countries can be analyzed
8.6. How do you consider the level of digitalization of ports at the current lobally. To do this, it is suggested to review the
6. H 59 E
time? databases and indicators contained in the report:
gga'g‘;‘grgggg:;’a'ue piciatorsinioizizatiogleliperinagaoemett 60 D Main Science and Technology Indicators, Volume 2021,
) ) o ) published in 2022 by the OECD. This comprehensive
S ot g fization measuresina 60 D report provides a set of indicators that reflect the level
o . » and structure of efforts made by OECD member
8.9. How do you assess the level of digital integration of the logistics 57 E . . . .
chains in which the port is integrated? - countries in the field of science and technology.
8.10. Do you consider that investments in innovation are being transferred 56 E » To obtain a gIObaI idea of the_ prf)gress of dlgltallzaFlon,
to improving the efficiency of Spanish ports? : you can consult three indicators from various
811. How do you value the research, development and innovation that is 54 E organizations: “Participation in new technologies” from
being/devslopedin Spaininirelationitolparts? ’ the World Economic Forum; the Information and
8.12. How do you assess the current technology that is being applied in ports? 5.8 E Communication Technology Infrastructure Index (from
the University of Notre Dame in the USA) and the number
Engi ing and I Eval by experts 59 E

of people who use the Internet (from the World Bank).
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