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Disclaimer 
This document has been produced in the context of the ENEPORTS Project. The 
ENEPORTS project is part of the Interreg Atlantic Area (IAA) Program for research 
and development and as such, funded by the European Commission. All 
information in this document is provided as a result of the research undergone by 
the Port Authorities from Santa Cruz de Tenerife with the support of all the 
project partners, related to the potential effects for the integration of renewable 
energies within port’s grid and market ecosystems. The user thereof must use the 
information taking into consideration the unique characteristics of the Ports and 
countries included in the research. The user will use the information at its sole 
risk and liability. For the avoidance of all doubts, the Interreg Atlantic Area (IAA) 
Authorities have no liability concerning this document, which merely represents 
the authors’ view. 
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Executive summary 
This document, developed within the framework of the ENEPORTS project and 
commissioned by the Port Authority of Santa Cruz de Tenerife, presents a 
specific tool to evaluate the degree of decarbonization and energy sustainability 
of participating ports. The main objective of ENEPORTS is to demonstrate the 
crucial role of digitalization in port decarbonization and the efficient use of green 
energy, with the goal of installing over 70 MW in renewable energy projects by 
2030, transforming ports into blue/green energy "laboratories." 

The tool is based on a set of indicators defined from best practices, European 
regulations, and specific port decarbonization needs. These indicators are 
designed to facilitate an initial diagnosis, support decision-making in the 
implementation of renewable actions and infrastructures and allow for monitoring 
the evolution of decarbonization measures. Key criteria for indicator selection 
include their relevance to port sustainability, impact on operational management 
(such as shore power - OPS and energy storage), regulatory compliance 
(certifications like ISO 14001 and ISO 50001), and ease of measurement and 
comparison over time in established cycles (2020-2029, 2030-2039, 2040-
2050). 

The indicators are classified into two main categories: 
 

• Indicators applicable to the Port Authority (managing entity): These 
include metrics on the percentage of renewable energy used, 
environmental certifications, use of low- consumption lighting (LED), 
carbon footprint reduction, sustainable mobility within the port, number of 
installed electric charging stations, green energy projects, accumulated 
renewable energy capacity, surface area dedicated to photovoltaic panels, 
renewable energy generation capacity, emission reduction through 
renewable energy deployment, and the percentage of wind turbines with 
avian impact mitigation systems. Aspects of energy storage systems and 
the social sphere, such as community perception and investment in social 
projects, are also considered. 

• Indicators applicable to the Port as infrastructure: These cover the 
percentage of renewable energy used, carbon footprint reduction, 
accumulated renewable energy capacity (especially for installations selling 
to the grid), use of low-consumption lighting in large areas, low-emission 
heavy vehicles, OPS systems (shore power and electrical connectivity), 
and the integration of renewable energy into OPS systems. 

The final evaluation is conducted using a Google Form and a Google Sheets 
spreadsheet, where the data provided by each port are weighted (from 1 to 3 
based on the level of compliance: low, medium, or high) to obtain a final figure that 
serves as a general indicator of the degree of green technology management. The 
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results are classified as "Low" (<1.5), "Moderate" (≥1.5 to <2.5), or "High" (≥2.5), 
indicating the effectiveness of green energy implementation. 

 

About ENEPORTS 
ENEPORTS’s main objective is to promote energy efficiency and reducing 
greenhouse gas emissions in the maritime sector through the implementation of 
renewable energy and low- carbon impact technologies at Atlantic Area Ports. 
Not only the implementation of those technologies but also an Energy 
Management System will try to optimize the energy consumption of the unique 
ports energy ecosystems. 

Three ports of the Atlantic Area located in Spain and Portugal will serve as 
experimental areas for simulating the energy environments integrating both 
renewable and/or low-carbon energy and energy efficiency protocols. The 
interest relies on simulating different integrations for each port, considering a 
diverse range of energy ecosystems that will help develop a tool able to manage 
all energy inputs of the ecosystem towards the decarbonization and boosting 
energy efficiency at ports. Eventually, ports could become Energy HUBs 
generating, through renewable sources, all necessary energy to match their 
demand. Technologies included in the different ports are: onshore wind energy, 
offshore (fixed and floating) wind energy, photovoltaic energy (floating and 
onshore), Onshore Power Supply, sea energies (tidal and wave energies), 
batteries, electric vehicle charging stations and green hydrogen through 
hydrogen electrolyzers. 

The aim is to decarbonize a difficult-to-decarbonize sector through innovative 
energy technologies, digitalization and intelligent models that will manage all 
information and help improve the energy efficiency of each port, setting a 
replicable model that could be worldwide implemented by other ports. 
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1. Background 

The consortium led by the Technological Institute of Galicia and comprising the 
port authorities of Tenerife, Ferrol, Leixões, and Galway; the University of Galway; 
Builders École D'Ingénieurs; and the Institute of Technology and Renewable 
Energies of Tenerife, has been awarded the ENEPORTS project under the 2023 
Interreg Atlantic Area call, with a budget exceeding 2.8 M€. 

The primary goal of ENEPORTS is to demonstrate the critical role of digitalization 
in the decarbonization of ports and the efficient use of green energy. The 
participating ports expect to install over 70 MW of renewable energy 
demonstration projects or prototypes (land and sea) by 2030. This initiative will 
transform these ports into digitized blue/green energy "laboratories," equipped to 
supply clean electricity to ships and concessionaires, including renewable energy 
manufacturers, and facilitate the connection and testing of energy prototypes, 
leveraging local and marine resources. 

ENEPORTS will evaluate the feasibility of establishing these testbeds within port 
areas, potentially encompassing hydrogen storage or production and providing 
power for maritime and land transport. The project aims to increase the availability 
of green energy through various technologies, spurring technological and 
economic development, and fostering energy communities. 

This effort presents the challenge of efficiently managing energy flows from 
renewable sources, integrating hybrid technologies safely, and maintaining 
energy supply quality. ENEPORTS will address this through three demonstration 
pilots that will explore the contributions of digitalization and AI to energy flow 
management. 

These pilots involve the development of smart energy monitoring and 
management platforms, to be implemented in the ports of Ferrol, Leixões, and 
Granadilla. Additionally, ENEPORTS will investigate the feasibility of a novel multi-
source device that generates energy through mooring line tension, combined with 
a hydraulic turbine and solar panels, and evaluate machine learning- enhanced 
control strategies for the device. 

The Port of Granadilla will also test an Onshore Power System (OPS) device for 
tugboats, powered by a hydrogen-fueled combustion generator, comparing it 
with existing technologies. 

A key innovation of the project is the systematic approach to creating replicable 
methodologies for port authorities. These methodologies will address the orderly 
and competitive deployment of renewable energy zones and ecosystems, 
involving industrial, social, and administrative stakeholders, assessing hybrid 
systems' economic, environmental, social, and technological impacts, and 
promoting awareness and social acceptance of green ports. 
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The most significant long-term benefit will be economic improvement for each 
region. Decarbonization and digitalization initiatives can attract new blue/green 
energy prototypes, industrial operators, electro-intensive industries, and 
renewable energy manufacturers, drawn 

to competitive green energy. This will boost innovation, investment, and job 
creation in port areas, all while respecting environmental and social needs. 

This is especially important following the recent publication in Spain of the 
Maritime Spatial Planning, where the largest area with high potential for offshore 
wind installation is located in front of the port area of Ferrol; and another relevant 
area is the one surrounding the port of Granadilla. Therefore, both ports are 
expected to provide an intensive service to renewable energy manufacturers and 
developers in the coming years, even after the completion of ENEPORTS, taking 
advantage of the results of the project. 

In short, the final result of this project is the adaptation of port areas to the new 
energy requirements, to become "laboratories" for the hybridization of clean 
energies, responding to the challenge of intelligent digitalization, with greater 
operational control and administrative order. 

To this end, a methodology should be designed to analyze the legal regime and 
security requirements for deploying experimental green energy zones in port 
areas, as well as to assess possible loopholes or restrictions. 

1.1. Target 

The main objective of this document is to develop a specific tool to assess the 
degree of decarbonisation and energy sustainability of the ports participating in 
the ENEPORTS Project. This tool is based on the definition of indicators defined 
from the analysis of best practices, European regulations and specific needs of 
decarbonisation of the ports, being aligned with the specific goals of the project. 



9 

 

 

2. Introducction 

Following the analysis of different port case studies and the evaluation of the 
potential adverse impacts from the implementation of renewable energies in port 
environments, the idea arises to develop a specific tool to assess the degree of 
decarbonization and energy sustainability of the participating ports. This tool 
aims to facilitate an initial diagnosis, supporting decision- making when 
implementing renewable actions and infrastructures, as well as enabling the 
monitoring of the evolution of the decarbonization measures undertaken. 

The indicators were defined based on the analysis of best practices, European 
regulations, and the specific decarbonization needs of ports, aligning with the 
project's specific goals: promoting the adoption of renewable technologies, 
improving energy efficiency, and reducing environmental and social impacts. The 
selection of the indicators responds to the need to establish concrete metrics 
that allow the monitoring of progress towards objectives such as 
decarbonization, energy efficiency, and renewable generation. The main criteria 
for the selection of indicators have been: 

• Relevance to port sustainability: Indicators such as the percentage of 

renewable energy used or carbon footprint reduction reflect the 

commitment to the energy transition. 

• Impact on operational management: Indicators related to dock 

electrification (OPS) and energy storage assess key infrastructures for 

emission reductions. 

• Regulatory compliance: Indicators linked to international certifications, 

such as ISO 14001 and ISO 50001, are included to guarantee sustainability 

standards. 

• Ease of measurement and comparison: The indicators are designed to 

allow continuous monitoring and comparability between ports over time, 

with established cycles (2020– 2029, 2030–2039, 2040–2050). 

Each indicator measures a specific aspect of sustainability, such as: 
 

• Renewable energy consumption 

• Carbon footprint 

• Sustainable mobility 

• Installation of renewable energies 

• Energy storage systems 

• Social impact 
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The following indicators are categorized based on whether they apply to the Port 
Authority (PA) as a managing entity or to the Port as an entire infrastructure. 

In most cases, the indicator values will vary according to annual cycles, with the 
expectation that they should improve progressively over time. The different 
cycles proposed are 2020-2029, 2030-2039 and 2040-2050. 

In order to obtain a final result, where the degree of management of green 
technologies is assessed, both by the port management entity and the Port itself, 
a Google Form will be filled in based on the following indicators, where each Port 
will provide the corresponding data, which will be weighted according to the 
results obtained after applying the different indices. 

The weightings will serve to unify the results, obtaining a final figure that will 
serve as a general indicator to evaluate the managing body and the Port. The 
weightings will go from 1 to 3 according to the color code where the data 
obtained after the calculation of the index is included. 

 
Color code Weighting 

Low compliance 1 

Medium compliance 2 

High compliance 3 

 
 

The final evaluation is automatically performed through a Google Sheets 
spreadsheet, where the following operations are implemented: 

• Calculation of percentages (e.g., (renewable energy/total energy) * 100) 

• Assignment of weightings from 1 to 3 according to defined ranges 

• Calculation of weighted average to obtain the final evaluation 
 

Finally, as mentioned above, data will be obtained that will be representative of 
the management of both the managing body and the Port in relation to the 
implementation and management of green energies. 
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Final assessment 

<1.5 
Low: Significant improvements are needed in the 
implementation of green energy. 

≥1.5 a <2.5 
Moderate: Notable progress has been made in 
implementing green energy, but key areas for 
improvement remain. 

≥2.5 High: Green technologies are being effectively managed 
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3. Indicators: Green Port 

3.1. Indicators applicable to the Port
 Authority (Managing Entity) 

3.1.1. General 

3.1.1.1. Percentage of renewable energy used 
 

Proportion of total energy consumed that originates from renewable sources (solar, 
wind, green hydrogen, tidal, etc.). 

 
INDICATOR 

(Annual renewable energy consumption / Annual total consumption) *100 

RESULT 

2020-2029 2030-2039 2040-2050 

<25% <50% <70% 

≥25% a <50% ≥50% a <70% ≥70% a <95% 

≥50% ≥70% ≥95% 

 
 
3.1.1.2. Environmental Certifications and Regulations 

 
This index quantifies the number of certifications obtained (ISO 14001, ISO 50001, 
etc.) that reflect the port's commitment to sustainability. 

 
INDICATOR RESULT 

 
Number of certifications in the field 
of sustainability and energy 
management. 

0 

1-2 

>2 

 
 

Objective: Obtaining and maintaining relevant certifications in the field of 
sustainability and energy management. 
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3.1.1.3. Use of energy-saving lighting 

 
This indicator will measure the percentage of public roads lit with low energy 
technology (e.g. LED) compared to the total public roads managed by the PA. 

 
INDICATOR 

(Length of public roads illuminated with low energy consumption (Km) / Total 
length of public roads (Km)) *100 

RESULT 

2020-2029 2030-2039 2040-2050 

<25% <50% <70% 

≥25% a <50% ≥50% a <70% ≥70% a <95% 

≥50% ≥70% ≥95% 

 
 

Objective: Convert 100% of the lighting to energy-saving LED technology. 
 
3.1.1.4. Carbon Footprint Reduction 

 
This indicator will measure the cumulative reduction of the Port Authority's (PA) 
carbon footprint compared to a base year. The carbon footprint can be measured 
in terms of tonnes of CO2 equivalent (tCO2 eq) and represents the total 
greenhouse gas emissions associated with the activities of the PA or the Port. 

 
INDICATOR 

(Base year carbon footprint - Current carbon footprint) / Base year carbon 
footprint * 100 

RESULT 

2020-2029 2030-2039 2040-2050 

<25% <50% <70% 

≥25% a <50% ≥50% a <70% ≥70% a <95% 

≥50% ≥70% ≥95% 
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Objective: To progress towards a more sustainable and energetically green port, 
focusing directly on reducing the environmental impact in terms of carbon 
emissions. 

3.1.2. Mobility 

3.1.2.1. Sustainable mobility within the port 
 

This index calculates the number of vehicles and transport equipment managed 
by the Port Authority that operate using renewable energy (electric, hybrid, 
hydrogen, etc.). 

 
INDICATOR 

(Number of sustainable vehicles / Total number of vehicles) *100 

RESULT 

2020-2029 2030-2039 2040-2050 

<25% <50% <70% 

≥25% a <50% ≥50% a <70% ≥70% a <95% 

≥50% ≥70% ≥95% 

 
 
3.1.2.2. Number of electric charging stations installed 

 
This index applies to the Port Authority as an entity. The index of charging 
stations per site will measure the ratio between the number of electric vehicles 
charging stations and the total number of operational Port Authority sites. This 
indicator provides information on the electric vehicle charging infrastructure in 
relation to the PA's facilities, reflecting the authority's commitment to 
sustainability and the transition to greener mobility. 
 

  



15 

 

 

 
 

INDICATOR 

Number of electric recharging stations / Number of sites 

RESULT 

2020-2029 2030-2039 2040-2050 

<0.5 <0.8 <1 

≥0.5 a >0.8 ≥0.8 a >1 ≥1 a >1.5 

≥0.8 ≥1 ≥1.5 

 
 

Stations and venues to be included must meet the following inclusion criteria: 
 

- Number of charging stations: Count all electric vehicle charging stations 

installed at PA sites. This may include: 

• Fast charging stations. 

• Standard recharging stations (level 2). 

• Public recharging stations available at PA facilities. 
 

Number of sites: Refers to all operational facilities of the PA where these 
charging stations could be located. This could include: 

• Administrative offices. 

• Charging terminals. 

• Maintenance facilities. 

• Other operational facilities of the PA. 
 

Objective: To develop the electric charging infrastructure necessary to supply 
the entire PA fleet. 

 

 
3.1.3. Power generation systems 

3.1.3.1. Green Energy Projects 
 

The index representing the number of green energy projects for the Port 
Authority will indicate how many renewable energy generation or utilization 
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projects (active or completed) have been implemented by the Port Authority 
within its infrastructure or under its management. 

Criteria for inclusion of projects: 
 

- Renewable energy projects: These projects should be related to the 

generation or use of renewable energy to meet the PA's energy needs. This 

could include: 

• Installation of solar panels in the PA offices. 

• Wind energy projects or other technologies within the facilities 

under direct management of the PA. 

• Infrastructure projects to improve energy efficiency based on the use of 

renewable energies. 

- Projects managed by the Port Authority: Only projects directly or indirectly 

managed by the Port Authority will be considered, excluding projects by 

private entities within the port that are unrelated to the Port Authority. 
 

INDICATOR RESULT 

 
Total number of green energy 

projects (including active and 
completed). 

0 

1 

≥2 

 
 

Objective: To increase the number of projects related to green energy production. 
 
 
 
3.1.3.2. Renewable Energy Capacity accumulated 

 
This indicator measures the energy generation capacity from renewable sources 
(solar, wind, biomass, etc.) in the facilities under the responsibility of the PA. The 
index will allow you to monitor how renewable energy infrastructure is developing 
compared to the total installed capacity for the PA. 

Cumulative capacity, which focuses on the total installed capacity of renewable 
energy, regardless of when it was installed, will be taken into account. This allows 
progress to be assessed on a continuous basis and does not penalize years in 
which no new installations are made, as long as the existing infrastructure is 
maintained. 
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The Cumulative Renewable Energy Capacity Index would measure the ratio of 
cumulative renewable power (the sum of all installed renewable capacity over 
time) to total installed power capacity. 

 
INDICATOR 

(Cumulative renewable power (kW) capacity (sum of all installed capacity over 
time) / Total installed energy capacity (kW)) *100 

RESULT 

2020-2029 2030-2039 2040-2050 

<25% <50% <70% 

≥25 a <50% ≥50 a <70% ≥70 a <95% 

≥50% ≥70% ≥95% 
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- Cumulative renewable power: This refers to the total installed renewable 

power generation capacity since the PA started implementing these technologies. 

If a solar panel installation was installed 5 years ago and is still operational, that 

capacity is still counted in future analyses. 

- Total installed energy capacity: This value will include both renewable and 

non- renewable sources. This value should be updated when new energy 

infrastructure is added, but also note that the total energy capacity will not 

necessarily change from year to year, unless new energy facilities are added or 

existing ones are removed. 

Objective: To increase renewable energy generation capacity over time. 
 
3.1.3.3. Surface area dedicated to photovoltaic panels 

 
This index will measure the percentage of the port's surface area that can 
accommodate solar photovoltaic panels used for this purpose. 

 
INDICATOR 

(Total area of photovoltaic panels (m2) / Area suitable for the installation of 
photovoltaic panels (roofs of buildings, car parks, etc.) (m2) 

RESULT 

2020-2029 2030-2039 2040-2050 

<5% <25% <45% 

≥5% a <25% ≥25% a <45% ≥45% a <65% 

≥25% ≥45% ≥65% 

Objective: Maximize the use of spaces such as building roofs, car parks, and 
other unused surfaces to generate more renewable energy. 

3.1.3.4. Renewable Energy Generation Capacity 
 

This index measures the percentage of total energy demand that can be covered 
by the installed renewable energy generation capacity. It is an energy 
sustainability indicator that helps to assess how much of the consumption of the 
facilities managed by the PA comes from renewable energies. 
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INDICATOR 

(Renewable energy installed capacity / Total PA energy demand) 

*100 

RESULT 

2020-2029 2030-2039 2040-2050 

<10% <15% <25% 

≥10% a <20% ≥15% a <25% ≥25% a <45% 

≥20% ≥25% ≥45% 

 
 

Target: At least 45% of energy consumption from renewable sources. 
 
3.1.3.5. Emission reductions from renewable energy deployment 

 
This index measures the cumulative reduction of CO₂eq or other greenhouse gas 
emissions attributable to the use of installed renewable energy compared to a 
scenario of using conventional energy sources. It is measured in tonnes of CO₂ 
avoided. 

 
INDICATOR 

(CO2eq emissions (after installation of RES-E) - CO2eq emissions (prior to 
installation of RES-E)) 

/ (CO2eq emissions prior to installation of RES-E) * 100 
RESULT 

2020-2029 2030-2039 2040-2050 

<10% <15% <25% 

≥10% a <20% ≥15% a <25% ≥25% a <45% 

≥20% ≥25% ≥45% 

Target: Reduce CO2eq emissions by 45% through the widespread use of renewable 
energies. 

 
3.1.3.6. Percentage of wind turbines with Avifauna Impact Mitigation Systems 

 
This index will measure the number of wind turbines that have technologies or 
mitigation measures in place to reduce bird strikes. 



20 

 

 

This indicator does not apply if the Port does not have wind turbines. 

 
 

INDICATOR RESULT 

 
(Number of wind turbines with mitigation 

systems / Number of total wind 
turbines) *100 

<50% 

≥50% a <75% 

≥75% 

 
 

Objective: To increase the number of wind turbines equipped with bird protection 
systems, such as visual, auditory or detection devices. 

 

 
3.1.4. ENERGY STORAGE SYSTEMS 

3.1.4.1. Innovation in Technology: Energy Storage Systems 
 

This index measures the total number of energy storage projects linked to 
renewable energy production and self-consumption systems, including pilot, 
active, or already implemented projects. This includes technologies such as 
batteries, gravity energy storage systems, and other methods that allow storing 
energy generated from renewable sources for later use. 

 
INDICATOR RESULT 

 
Number of projects (planned, active or 
under implementation) for energy 
storage systems 

0 

1 

≥2 

 
 

Objective: To implement at least one energy storage system for the self-
consumption of PA facilities. 

3.1.4.2. Energy storage power 
 

This indicator will measure the renewable energy storage capacity for self-
consumption of the different PA facilities compared to the energy produced. 
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(Total capacity (kW) of installed storage systems (summation of all stored capacity over 

time) / Total renewable energy generated (kW)) * 100 

INDICATOR 

 
 

 

RESULT 

2020-2029 2030-2039 2040-2050 

<5% <15% <25% 

≥5% a <15% ≥15% a <25% ≥25% a <45% 

≥15% ≥25% ≥45% 

 
 

Objective: To develop sufficient storage capacity to cover fluctuations in 
renewable energy generation. 

3.1.4.3. Ratio of stored energy vs. energy consumption 
 

This index will measure the proportion of energy stored in storage systems (both 
active and executed) compared to the total energy consumption of the Port 
Authority. 

 
INDICATOR 

(Installed energy storage power (kW) / Total power consumed (kW)) * 
100 

RESULT 

2020-2029 2030-2039 2040-2050 

<2% <7% <15% 

≥2% a <7% ≥7% a <15% ≥15% a <30% 

≥7% ≥15% ≥30% 

 
 

Target: Storage capacity should be equivalent to at least 30% of total daily energy 
consumption. 

 
3.1.5. Initiatives 
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3.1.5.1. Participation in sustainability, efficiency and decarbonization initiatives 
 

The Port Authority's participation in national or international initiatives, networks, 
or consortia focused on promoting sustainability, efficiency, and decarbonization. 

 

INDICATOR RESULT 

 
Participation in initiatives or 

networks dedicated to promoting 
green hydrogen. 

0 

1 

≥2 

 
 

Objective: To engage in at least one national or international initiative. 
 
 
 

3.1.6. Social scope 

3.1.6.1. Community perception of port impact 
 

Percentage of surveyed individuals (local citizens, fishermen, and port workers) 
with a positive 
perception of the port’s sustainability measures. 

 
INDICATOR 

(Individuals surveyed with a positive perception of the port’s sustainability 
measures / Total 

individuals surveyed) * 100 
RESULT 

2020-2029 2030-2039 2040-2050 

<40% <50% <70% 

≥40% a <50% ≥50% a <70% ≥70% a <90% 

≥50% ≥70% ≥90% 

 
 
 
 
3.1.6.2. Investment in social projects 

 
Percentage of the annual sustainability budget allocated to social initiatives 
(education, training, local employment, etc.). 
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INDICATOR 

(Amount of budget allocated to sustainability in social initiatives / Total annual 
budget allocated to sustainability) * 100 

RESULT 

2020-2029 2030-2039 2040-2050 

<3% <5% <8% 

≥3% a <5% ≥5% a <8% ≥8% a <10% 

≥5% ≥8% ≥10% 

 
 
3.1.6.3. Educational and awareness programs 

 
Number of educational events or activities organized per year (workshops, school 
visits, training programs). 

 
INDICATOR 

Number of educational events or activities organized per year (workshops, 
school visits, training programs) 

RESULT 

2020-2029 2030-2039 2040-2050 

<4 <5 <7 

≥4 a <5 ≥5 a <10 ≥7 a <15 

≥5 ≥10 ≥15 
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3.1.6.4. Labor market stimulation 
 

Percentage of students participating in internships at the Port Authority relative to 
the total number of active workers. 

 
INDICATOR RESULT 

(Number of students participating in 
internships in a given year / Total 
number of active workers) * 100 

<10% 

≥10% a <30% 

≥30% 
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3.2. Indicators applicable to the Port as 
infrastructure 

3.2.1. General 

3.2.1.1. Percentage of renewable energy used 
 

This index will measure the percentage of total consumption that comes from 
renewable energy. 

Depending on the port, electricity supply management varies, so the definition of 
energy demand will remain flexible for each port to adapt accordingly. This is due 
to the fact that electricity supply management can be carried out in several ways: 

• The distribution company supplies electricity directly to the port, and each 

consumer maintains a private contract with their respective supply 

company or companies. This setup makes estimating the port's overall 

demand highly complex. 

• The distribution company delivers at the port's border and the port 

management company controls all deliveries inside the port. In this case, it 

is possible to have exact data on the port's overall consumption. 

In the first case, an example to estimate the demand of the port would be 
through the Carbon Footprint Calculation. If, after this calculation, it is detected 
that 95% of the emissions come from ships berthed at the docks, the demand of 
the port infrastructure would be approximated to the power of the OPS system. 

 
INDICATOR 

(Annual renewable energy consumption (kW)/Total annual demand (kW)) 
*100 

RESULT 

2020-2029 2030-2039 2040-2050 

<5% <25% <65% 

≥5% a <20% ≥25% a <65% ≥65% a <95% 

≥20% ≥65% ≥95% 
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3.2.1.2. Carbon Footprint Reduction 
 

This indicator will measure the cumulative reduction in the port's carbon footprint 
as an infrastructure compared to a base year. The carbon footprint can be 
measured in terms of tones of CO2 equivalent (tCO2 eq) and represents the total 
greenhouse gas emissions associated with the port's activities. 

 
INDICATOR 

(Base year carbon footprint - Current carbon footprint) / Base year carbon 
footprint 

 
*100 

RESULT 

2020-2029 2030-2039 2040-2050 

<5% <25% <65% 

≥5% a <20% ≥25% a <65% ≥65% a <95% 

≥20% ≥65% ≥95% 

 
 

Objective: To advance towards a more sustainable and energy-efficient port, 
prioritizing a direct reduction in environmental impact through carbon emissions. 

3.2.1.3. Cumulative Renewable Energy Capacity 
 

The objective of the indicator will be to measure the cumulative renewable 
capacity of industrial generation systems within the port, regardless of when they 
were installed, but focusing on facilities that sell power to the grid. 
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INDICATOR 

(Cumulative renewable power (kW) (sum of all installed capacity over time) / 
Total installed power capacity (kW) at the Port) *100 

RESULT 

2020-2029 2030-2039 2040-2050 

<5% <15% <45% 

≥5 a <15% ≥15 a <35% ≥45 a <65% 

≥15% ≥35% ≥65% 
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- Cumulative renewable power: This is the renewable energy generation 

capacity installed by companies or industrial systems within the port, from the 

start of generation operations to the current period. Only those facilities that are 

connected to the grid and sell energy are included. 

- Total installed energy capacity: This value includes both renewable and 

non-renewable sources. This value should be updated when new energy 

infrastructure is added. 

 
 

Objective: To increase renewable energy generation capacity over time. 
 
 
 
3.2.1.4. Use of energy-saving lighting 

 
This indicator will measure the percentage of large terminal concourses lit with 
energy efficient technology compared to the total number of large terminal 
concourses within the port. 

 
INDICATOR 

(Area of large areas illuminated with low power consumption (m2) / Total area of 
large areas (m2)) *100 

RESULT 

2020-2029 2030-2039 2040-2050 

<25% <50% <70% 

≥25% a <50% ≥50% a <70% ≥70% a <95% 

≥50% ≥70% ≥95% 

 
 

Objective: To transition 100% of the lighting in large port areas to energy-
efficient LED technology. 

3.2.1.5. Low-emission heavy-duty vehicles 
 

This index will measure the percentage of low-emission heavy goods vehicles 
(trucks, cranes, etc.) present in the Port. 
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INDICATOR 

Number of low-emission heavy duty vehicles / Total number of terminals 

RESULT 

2020-2029 2030-2039 2040-2050 

<0.15% <0.5% <1% 

≥0.15% a <0.4% ≥0.5% a <1% ≥1% a <1.5% 

≥0.4% ≥1% ≥1.5% 

 
 
 

3.2.2. OPS: ELECTRIFICATION OF DOCKS AND
 ELECTRICAL CONNECTIVITY 

3.2.2.1. Number of OPS systems installed 
 

OPS systems enable ships to connect to the electricity grid, eliminating the need 
for onboard generators. 

In this case, the indicator will measure the percentage of linear meters of quay that 
are equipped with OPS systems compared to the total length of quays available in 
the port. This will help to assess the coverage of OPS systems in relation to the 
quay infrastructure. 

 
INDICATOR 

(Linear meters of quay with OPS) / (Total length of quay (m)) * 100 

RESULT 

2020-2029 2030-2039 2040-2050 

<25% <50% <70% 

≥25% a <50% ≥50% a <70% ≥70% a <95% 

≥50% ≥70% ≥95% 
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3.2.2.2. Integration of renewable energy into the OPS system. 
 

This indicator will measure the percentage of installed operating systems (OPS) 
that have renewable energy certificates of origin compared to the total number of 
OPS systems installed in the port. This metric assesses the proportion of 
infrastructure powered by renewable energy, demonstrating a commitment to 
sustainable practices. 

 
INDICATOR 

(Number of OPS with Certificate of Origin) / (Number of total OPS) *100 

RESULT 

2020-2029 2030-2039 2040-2050 

<5% <25% <65% 

≥5% a <20% ≥25% a <65% ≥65% a 95<% 

≥20% ≥65% ≥95% 

 
 
3.2.2.3. Percentage of cruise ships using OPS. 

 
This indicator is only applicable to the port as infrastructure. This indicator will 
measure the number of cruise ships using operating systems (OPS) in the port in 
a given period of time, compared to the total number of cruise ships that have 
berthed in the port during the same period. 

 
INDICATOR 

(Number of cruise ships using the OPS system in the reference year/ Number of 
total cruise ships in the reference year) *100 

RESULT 

2020-2029 2030-2039 2040-2050 

<25% <50% <70% 

≥25% a <50% ≥50% a <70% ≥70% a <95% 

≥50% ≥70% ≥95% 
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3.2.2.4. Percentage of cargo ships using OPS. 
 

This indicator will measure the number of vessels using operating systems (OPS) 
in the port in a given period of time, compared to the total number of vessels 
operating in the port during the same period. This allows an assessment of the 
adoption of operation and sustainability technologies in the fleet operating in the 
port. 

 
INDICATOR 

(Number of cargo vessels using the OPS system in the reference year/ Number 
of total cargo vessels in the reference year) *100 

RESULT 

2020-2029 2030-2039 2040-2050 

<25% <50% <70% 

≥25% a <50% ≥50% a <70% ≥70% a <95% 

≥50% ≥70% ≥95% 

 
 
3.2.2.5. Percentage of passenger ships using OPS. 

 
This indicator measures the percentage of passenger ships utilizing OPS during 
eligible port calls, as determined by each port. Only those ships which, during 
their extended port call, are connected to the available OPS systems shall be 
counted. 

 
INDICATOR 

(Number of passenger ships, with OPS-eligible calls, using the OPS system in 
the reference year/ Number of passenger ships with OPS-eligible calls in the 
reference year) *100 

RESULT 

2020-2029 2030-2039 2040-2050 

<25% <50% <70% 

≥25% a <50% ≥50% a <70% ≥70% a <95% 

≥50% ≥70% ≥95% 
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3.2.2.6. Emission reductions attributable to OPS utilization 
 

This indicator shall measure the emission reduction achieved by using operating 
systems (OPS) compared to the emissions generated by ships when operating in 
conventional mode. The data shall be obtained through consumption data by the 
number of hours they have been connected to the OPS system, taking into 
account the different types of vessels according to their classification and size. 

 
INDICATOR 

((Emissions without OPS in the year prior to the installation of these systems in 
the Port - Emissions after the installation of OPS in a year) / Emissions without 

OPS in the year prior to the installation of these systems in the Port) * 100 

RESULT 

2020-2029 2030-2039 2040-2050 

<25% <50% <70% 

≥25% a <50% ≥50% a <70% ≥70% a <95% 

≥50% ≥70% ≥95% 

 
 

− Emissions without OPS: is the total emissions produced by ships at berth, 

using auxiliary engines, in the year prior to OPS implementation. 

− Emissions after installation of OPS: is the total emissions produced by 

ships in the current year, taking into account the consumptions resulting from 

connections to OPS systems. 

 
 

3.2.3. Renewable energy generation 

3.2.3.1. Participation in Renewable Energy projects 
 

The index for green energy projects within the port infrastructure context will 
emphasize industrial projects that generate and sell energy, excluding self-
consumption projects by private entities. This will allow us to assess only those 
projects that have an impact at industrial and commercial level, contributing to 
the electricity grid. 

The index of number of green energy projects reflects how many industrial 
renewable energy generation projects (selling energy to the grid) are completed 
or active within the port. This index takes into account both projects already 
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implemented and operational, as well as those that have been completed in the 
past and are still active in the context of the port's infrastructure. The projects to 
be included must meet the following criteria: 

- Renewable energy generation: The project must be related to green 

energy production (solar, wind, biomass, geothermal, etc.). 

 
- Sale of energy to the grid: The project must be designed to sell energy to 

the grid, which excludes any self-consumption systems of private 

companies that generate energy only for their own operations. 

 
- Project status: Active projects include those projects that are operating 

and currently selling energy to the grid. While completed projects include 

projects that were completed and are operating, even if they have not 

added new capacity in the analysis period, as long as they are still in 

operation and selling energy. 
 

INDICATOR RESULT 

 
 

Active projects + Completed 
projects 

0 

1 

≥2 

 
 

- Number of active projects: Projects in operation at the port that currently 

generate and sell renewable energy to the grid. 

- Number of completed projects: Projects that have been completed and are 

still in operation, even if they are no longer in the process of expansion or 

upgrading. Unlike assets, these may have been implemented in previous years, 

but continue to contribute energy to the grid. 

 
 

Objective: To increase the number of projects related to green energy production. 
 
3.2.3.2. Renewable Energy Generation Capacity 

 
This index measures the percentage of total energy demand that can be covered 
by the installed renewable energy generation capacity. It is an energy 
sustainability indicator that helps to assess how much of the port's consumption 
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comes from renewable sources. 

The definition of demand will be free for each Port, as explained in section 3.2.1.1, 
adapted to the condition of each Port. 

 
INDICATOR 

(Installed capacity of renewable energies / Total energy demand of the Port) 
*100 

RESULT 

2020-2029 2030-2039 2040-2050 

<5% <15% <35% 

≥5% a <15% ≥15% a <35% ≥35% a <65% 

≥15% ≥35% ≥65% 

 
 
3.2.3.3. Innovation in photovoltaic technologies 

 
This index measures the percentage of land-based concessions within the port 
that have installed photovoltaic systems compared to the total number of active 
land-based concessions. 

 
INDICATOR 

(Nº of concessions with photovoltaic systems / Total nº of concessions on 
land) * 100 

RESULT 

2020-2029 2030-2039 2040-2050 

5% <25% <50% 

≥5% a <15% ≥25% a <50% ≥50% a <75% 

≥15% ≥50% ≥75% 

 
 
3.2.3.4. Emission reductions from renewable energy deployment 

 
This index measures the cumulative reduction of CO₂eq or other greenhouse gas 
emissions attributable to the use of installed renewable energy compared to a 
scenario of using conventional energy sources. It is measured in tones of CO₂eq 
avoided. 
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INDICATOR 

(CO2eq emissions (after installation of RES-E) - CO emissions2eq (prior to 
installation of RES-E)) 

/ (CO2eq emissions prior to installation of RES-E) * 100 
RESULT 

2020-2029 2030-2039 2040-2050 

<5% <15% <35% 

≥5% a <15% ≥15% a <35% ≥35% a <65% 

≥15% ≥35% ≥65% 

 
 
3.2.3.5. Percentage of wind turbines with Avifauna Impact Mitigation Systems 

 
This index will measure the number of wind turbines that have technologies or 
mitigation measures in place to reduce bird strikes. 

 
INDICATOR RESULT 

 
(Number of wind turbines with 

mitigation systems / Number of total wind 
turbines) *100 

<50% 

≥50% a <75% 

≥75% 

 
 

Objective: To increase the number of wind turbines equipped with bird protection 
systems, such as visual, auditory or detection devices. 

3.2.4. ENERGY STORAGE SYSTEMS 

3.2.4.1. Energy storage systems 
 

This index measures the total number of projects (planned, active, or under 
implementation) related to energy storage in industrial facilities primarily engaged 
in such activities at the Port. 
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INDICATOR RESULT 

Number of projects (planned, active or 
under implementation) for energy 
storage systems 

0 

1 

2 
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Objective: Implement at least one energy storage system in the Port. 
 
3.2.4.2. Ratio of stored energy vs. energy consumption 

 
This index will measure the proportion of energy stored in industrial storage 
systems compared to the total energy consumption of the port infrastructure. 

The definition of consumption is open for each port, using known data depending 
on the different systems of use. For example, if the total consumption used by 
OPS systems is known, the total consumption of this system will be used. 

The definition of demand will be free for each Port, as explained in section 3.2.1.1, 
adapted to the condition of each Port. 

 
INDICATOR 

(Energy storage capacity of industrial projects (kW) / Total demand of the Port 
(kW)) * 100 

RESULT 

2020-2029 2030-2039 2040-2050 

<2% <7% <35% 

≥2% a <7% ≥7% a <15% ≥35% a <65% 

≥7% ≥35% ≥65% 

3.2.4.3. Renewable energy stored with CdO 
 

The stored energy must have a Certificate of Origin, which certifies that it comes 
from 100% renewable sources. 

 
INDICATOR RESULT 

Renewable energy stored with 
Certificate of Origin 

No 

Yes 

 
 

Objective: Stored renewable energy must have a Certificate of Origin. 
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3.2.5. Alternative fuels 0 emissions 

3.2.5.1. Alternative fuels 0 emissions 
 

This index will measure the total number of projects (planned, active or under 
implementation) related to production, storage and bunkering 0 emissions (green 
H2, green Methanol, green Ammonia, etc). 

 
INDICATOR RESULT 

Number of projects (planned, active or 
under implementation) related to fuel 

production, storage and use 0 emissions 

0 

≥1 

 
 

Objective: Implement at least one system for the production, storage and use of 
zero-emission fuels. 

 

 
3.2.6. Low-emission alternative fuels 

3.2.6.1. Low-emission alternative fuels 
 

This index will measure the total number of projects (planned, active or under 
implementation) related to the production, storage and use of low-emission 
alternative fuels (blue H2, LNG, biofuels, etc.). 

 
INDICATOR RESULT 

Number of projects (planned, active or 
under implementation) related to the 

production, storage and use of alternative 
low-emission fuels. 

0 

≥1 

 
 

Objective: To implement at least one system for the production, storage and use 
of low- emission alternative fuels. 
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4. Tool application 

The tool, implemented in Google Forms, collects differentiated data for two areas: 
the Managing Entity (Port Authority) and the Port as Infrastructure. 

Each Port Authority accesses the specific form (Managing Entity Form - English - 
Port Form - English) and inputs its data on energy, mobility, social impact, etc., 
filling in each question that appears on the screen. If there is an indicator that 
does not apply to a particular port under contract, this option can also be 
selected, and the data will not be considered in the final assessment. 

 
 

 

Figure 1. General view of the Managing Entity Form 

https://forms.gle/xkwgmn5Uzhb6mYFp8
https://forms.gle/Mi2Y2AYo7ugynX1u8
https://forms.gle/Mi2Y2AYo7ugynX1u8
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Figure 2. General view of the Port as Infrastructure Form. 

 
As mentioned above, when the data are entered, they are weighted according to 
their compliance; these weightings will be used to unify the results, obtaining a 
final figure that will serve as a general indicator to evaluate the managing body 
and the Port. 
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Figure 3. Extract from the Spreadsheet with evaluation formulas. 

 
 
 

Finally, the final assessment uses a weighted average of all the results, obtaining a 
final weighted figure that indicates where the Port in question is in terms of 
sustainability and implementation of green strategies and infrastructures. 

 

 

Figure 4. Weighting table applied in the Excel of answers. 
 
 

Currently, work continues on improving the tool and integrating it into the project 
website. Among the planned improvements, a more detailed report is being 
developed, which will assess the results of the forms and provide technical and 
in-depth feedback on the port’s status. 


