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Executive summary 
 

Ports and their relevant role in the energy transition 
The increase in international maritime trade and the resulting expansion of ports have significantly 
impacted the environment. Consequently, ports face increasing pressures to comply with regulatory and 
social requirements to achieve environmental sustainability and assist other agents in the logistics chains 
in this task, such as shipping or road transport.  

Ports can act as drivers of the energy transition, decarbonization and environmental sustainability on two 
main fronts. On the one hand, as drivers of more sustainable port activity and maritime transport, the 
different agents can collaborate in advancing the energy transition at sea and in the port facilities 
themselves.  

Ports can promote the improvement of the technical energy efficiency of ships, operational efficiency (e.g., 
through programs to reduce or optimize navigation speed), or facilitate the supply of cleaner marine fuels 
(LNG, hydrogen, methanol, etc.). Logistics operations can be adjusted to just-in-time criteria in the port, or 
shore-to-ship power supply or cold ironing can be promoted. In the terminals, energy efficiency and 
electrification of port equipment can be promoted, and the development of renewable energy 
infrastructure can be encouraged. 

On the other hand, ports can link maritime-port clusters, where ports interact with agents from different 
value chains with common objectives and interests. In this line, the port is the connection between maritime 
transport and the hinterland; it acts as a location for energy infrastructure of different types, which provides 
security of supply to the territory. It is also the meeting point between land and sea in the development of 
marine energies and constitutes a centre for developing the industrial fabric. 

This paper analyzes the role of ports in the energy transition from the double perspective mentioned 
above. It gathers the results of a comparative analysis of the situation of four ports (Bilbao, Valencia, 
Rotterdam, and Los Angeles) to conclude the practices that are being carried out, to be taken into 
account in the ports of the Basque Country and, in particular, that of Bilbao. 

Energy transition in ports and maritime transport 
Ports have gone from being a link in transport chains with environmental priorities and concerns 
(emissions, discharges, etc.) to being conceived as "green ports", which assume energy-efficient and 
environmentally sustainable behaviours, the result of long-term climate-friendly sustainability strategies or 
policies. 

However, the sustainability developments in each port are different. This is because ports differ 
substantially from each other, depending on factors such as size, the cargo they handle, their geography 
(e.g., whether they have direct access to the sea or not), the legal nature of the port authorities, their 
connections by air, sea, land, or river, their industrial or merely transhipment nature, etc. In any case, ports 
are making progress in decarbonization and developing projects in line with the energy transition 
and more sustainable and decarbonized transport. 

In this sense, air quality monitoring systems, environmental surveillance programs, sound environmental 
practices, energy transition or environmental sustainability strategies show that the environmental 



 

4 

 

THE ROLE OF PORTS IN THE ENERGY TRANSITION 

awareness of port authorities and agents operating in ports is a fact. In addition, renewable energy 
installations are being developed in ports, and self-consumption is being promoted to improve the 
emission levels of port activities. 

However, there are many barriers to overcome  
Although progress is being made in cleaner marine fuels such as LNG, port networks need to be 
developed along the same lines to facilitate the penetration of these alternative fuels in ships. On land, 
despite the growing penetration of cleaner energies (electrification of port terminals, especially container 
terminals, or penetration of electric or alternative energy vehicles in port), about 85% of port equipment 
today runs on diesel or gasoline.  

The development of cold ironing for the supply of electricity to ships faces different standardization 
problems to be solved, such as electricity billing, the necessary equipment, or the applicable business 
model schemes, among others. 

Likewise, even though most ports have one-stop-shop systems/platforms for carrying out procedures, in 
a few cases, it has been possible to develop a mechanism that optimizes (in terms of economy and 
environmental sustainability) port calls with just-in-time operations.  

Finally, the conflicting positions regarding the optimization of navigation speed (which generally implies 
a reduction in speed with a consequent decrease in energy consumption and associated emissions) require 
a greater consensus.  

Environmental sustainability as a factor in port competitiveness 
From the perspective of the port-hinterland connection 
Interconnections with other means of transport are essential to ensure the proper functioning of supply 
chains, always depending on the port's natural environment (e.g., Rotterdam has good waterway 
connections). However, few initiatives promote the use of alternative energies in other means of transport 
from the port for the time being. Thus, green port charges are widespread for ships but not for other 
means of transport (e.g., trucks) connecting the port with the hinterland. An example of a success story 
in this area is the Port of Los Angeles, where 40% of the fleet of trucks accessing the port are post-2013 
models because of the incentive program introduced to reduce their emission levels. 

Ensuring energy security and sustainable activity 
All ports are essential to support energy security, even more so in these times of high geopolitical 
instability, where Russia's invasion of Ukraine calls into question Europe's dependence on Russian gas. 
Given the current gas transport and distribution networks, particularly in Europe, the emphasis is being 
placed on liquefied natural gas, whose regasification facilities are located in portland. 

On the other hand, although the weight of fossil fuels will fall in the future, their role in this area is expected 
to remain fundamental due to the development of alternative energy projects such as hydrogen or offshore 
renewables. In the latter case, opportunities arise both for port activities (tugboats, stevedores, etc.) and 
for the industrial fabric related to renewable energies that may (Bilbao) or may not (Valencia) be in the 
vicinity of the port. 

Ports, as sites or hubs of industrial activities, are also promoting measures that support their 
decarbonization in different ways: through the implementation of circular economy measures, the 
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development of carbon capture and storage pipelines (Rotterdam), or the development of energy 
infrastructure to produce renewable energies, hydrogen or synthetic fuels, among others. 

Social sustainability and resilience to climate change  
Moving towards a concept of a sustainable port must include, in addition to the economic and 
environmental perspectives, the social perspective, and the port must also be resilient to the impact of 
climate change. Despite their location on the coast and at sea level, most ports still do not have 
strategies for adapting to the different impacts of climate change, such as rising sea levels or a more 
significant number of storms and waves that hinder port activity. 

Cross-cutting elements for the sustainable transformation of ports  
The long useful life of port infrastructures raises the need for good planning to determine priority 
investments and avoid underutilized or useless projects. In the current situation, this pushes them to 
anticipate changes, adapt to new generations of ships and incorporate the latest energy, logistics, digital 
or communications technologies, where technology is still, in many cases, in the early stages of 
development. For this, port infrastructures require high volumes of capital and financing capacity and 
specialized knowledge. 

Some elements hinder progress, such as the lack of homogenization in operations and the regulations 
governing port operations, the wide variety of ports and vessels, etc. To overcome them, it is necessary to 
focus on digitalization and automation, harmonization of criteria, international dialogue, the collaboration 
between agents, R&D&I activities, and the development of new sources of financing. 

As a result, although the coming years will see significant progress in the transition to more sustainable 
transport and port operations, conventional fuels and traditional operations will remain relevant in ports 
for a long time to come because, among other things, the investment volumes required are very high and 
there is technological uncertainty about the best options. 
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