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Within the framework of the CORE LNGas hive project’s ET5 LNG Social Acceptance subactivity, a study of public
perception of LNG as a marine fuel has been carried out in order to identify the barriers and strengths of including
liquefied natural gas as an alternative fuel and to determine the target audiences for awareness-raising work.

The project’s ET5 subactivity (LNG Social Acceptance) primarily aims to provide information and demonstrate the
benefits of LNG in order to strengthen its positive perception in the maritime sector. Before carrying out activities
to raise awareness, it is necessary to first ascertain public perception of LNG. This is the main goal of the study,
which focuses accordingly on how LNG is perceived by the main stakeholders and society at large.

The CORE LNGas hive project is led by the Spanish Ports Authority, in close collaboration with public and private
bodies representing the sectors concerned and under the coordination of Enagas. Specifically, there are 42
international, national and regional bodies from the industrial gas, port and maritime transport sectors
participating in the project. The project will be implemented over the period 2014 to 2020; it has been allocated a
budget of €33 million, primarily through private investment and co-funding (50%) by the European Commission’s
CEF funding instrument for TEN-T projects.

The main components of the public perception study are as follows:

Analysis of secondary sources on the public perception of LNG as a marine fuel.

Collection of information from the different stakeholders: experts, government authorities, the ports
sector and the general public.

Information analysis and processing; preparation of a final report on public perceptions.

Presentation of results: The public perception study was carried out by Folia Consultores’ technical team in
January and February 2017.



How the public and society perceive and represent an issue is an essential step in laying the foundation for the
work of decision-makers and communicators, etc. The 'social factor', or the way the public recognises, represents
and perceives a particular issue, is key to making informed decisions and acting on them. Social representations, as
shared cultural constructions that give meaning to reality and guide our actions within it, are key to the
development of individual and collective attitudes and behaviours (FUNDACION MAPFRE, 2013).

Authors such as Wynne, in his work 'Public Understanding of Science' (WYNNE, 1995), claim that there are three
basic methodological approaches to studying the public's understanding of science, which can also be applied to
the fields of technology and energy (FECYT, 2007):

1. Large-scale single-answer qualitative surveys to collect information about the public’s attitudes, interests and
evaluations of science and technology and their level of scientific literacy.

2. Cognitive psychology, or the reconstruction of 'mental models', used to ascertain the perception of people with
no scientific training.

3. Qualitative research, used to analyse public and expert knowledge in order to explore different social contexts
and understand their meaning. Through active observation and in-depth interviews, attempts are made to
examine how context and social relations influence perceptions of science or a particular technology.

The main research studies available on public perception in energy-related matters are based on quantitative
surveys with a statistical analysis of the results. This is the case with the Social Perception of Science and
Technology Survey that the Spanish Foundation for Science and Technology (FECYT) has been conducting on a
biennial basis since 2002; the seventh edition was published in 201 . The study, based on 6,355 household surveys,
has a sampling error of +/-1.25% and a confidence level of 95.5%. Special mention must also be given to the study
'Spanish society’s response to climate change' conducted by the Mapfre Foundation’s Institute for Prevention,
Health and Environment. This study, based on 1,300 face-to-face interviews, had a sampling error of +- 2.7%, a
confidence level of 95% and was carried out for 2009, 2011 and 2013.

In the European Union, the European Commission has been conducting the Eurobarometer survey, which is also
based on qualitative analysis, since 1973. Standard Eurobarometer reports are published twice yearly (autumn and
spring) and consist of a series of general questions that are expanded in successive editions. However, there are
also special thematic Eurobarometer studies, such as the Eurobarometer 2006 'Attitudes towards Energy’,
Eurobarometer 2010 'Science and Technology' and the Eurobarometer 2015 'Europeans' experience with using
ships and perceptions of maritime safety'. The national version of this survey is conducted by the Sociological
Research Centre (CIS) on a monthly basis, excluding August.

Other interesting experiences in public perception at an international scale include the World Wide Views (WWV)
global citizen consultation initiative, where citizens and groups worldwide are invited to debate and vote on
important issues. The latest edition of the WWV was carried out in 2015 for the COP21 in Paris, with the support of
the United Nations Framework Convention on Climate Change and the French Government, which hosted the COP.
The consultation focused on Climate Change and Energy, and in this case, voting results were analysed statistically,
and voting took place after a process of information sharing and discussion in which 8,668 people from 76
countries participated.

In any event, the non-existence of specific studies on public perception in Spain of LNG as a marine fuel and the
specific conditioning factors of this work suggested that efforts should focus on qualitative research techniques as
the most appropriate means of obtaining information. Accordingly, the following tools were ultimately chosen for
our social research study:

Delphi method. To involve the participation of a panel of experts from universities, research centres,
public administrators and conservation organisations.

In-depth interviews (both in person and over the phone). For the participation of the main stakeholders
involved, both at a general level and at selected port cities: port authorities, local government authorities,
port companies, ship-owners, shipbuilders and fishermen’s associations, research centres, etc.



Focus groups. For the participation of the general public.



After presenting the team on 29 December and after the Christmas holidays, the methodology proposed for
meeting the research requirements was finalised at a meeting on 11 January, as were the research tools to use
and the stakeholders and towns best suited to achieving our objectives. Accordingly, the following geographical
areas were chosen for the field work: Ferrol, Bilbao, Barcelona, Algeciras and Gran Canaria (in the latter case,
interviews were conducted over the phone).

After completing the field work in the five towns, a follow-up meeting was held on 10 February to present the each
town's preliminary findings and some general conclusions, and to outline the methodology to be used in the focus
groups with the general public.

Most of the information about LNG and its uses in maritime transport came from the actors involved in its
development and promotion: public authorities, gas companies, system operators, gas employers’ associations,
naval engineering companies and trade journals. These display favourable views about the use of LNG and
underscore its benefits and development potential. However, as Enagas is already well acquainted with these
views, they were not considered relevant to this study.

Therefore, during the secondary sources analysis process, we focused on finding other sources providing
information on public perceptions of LNG for marine use and natural gas in general. For this purpose, publicly
available information on digital media and various organisations' websites was used, in addition to the social
media commonly used by these organisations (Facebook, Twitter, YouTube, etc.).

The global citizen consultation initiative, with the support of the UN and French Government, conducted a specific
consultation on Climate and Energy in 2015 prior to the COP21 in Paris. Here, Spain participated in the World Wide
Views consultation through the La Caixa Foundation and the Spanish Association of Scientific Communication.
Some 8,668 international participants, including 117 Spanish citizens, took part in 97 debates in 76 countries.

The results can be downloaded from the consultation website for differentiated processing or in answer to specific
queries about the results for a particular country. After analysing the results for Spain, the response to the
question about how the world should deal with exploration of new fossil fuel reserves stands out, as 69.23% of
respondents in Spain are in favour of stopping exploration for all fossil fuel reserves compared with 45.2% in the
rest of the world. It is possible that the Spanish results were influenced by the participants' national origin, media
coverage of prospecting in the Mediterranean Sea at the time and the suspension of the Castor project, although it
is still indicative of part of society’s perception of the issue.
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Figure 1. Responses to the question about the exploration of fossil fuels from World Wide Views about Climate
and Energy consultation conducted in 2015.

3.1.2. TRANSPORT & ENVIRONMENT

Transport & Environment’s mission is to promote a transport policy based on the principle of sustainable
development at an EU and global level. Established in 1990, T&E represents more than 50 organisations from 26
countries across Europe, mostly environmental groups and campaigners working for sustainable transport policies
at the national, regional and local levels. The organisation is a member of the Clean Shipping Coalition (CSC) and
carries out numerous studies and research reports on sustainable transport.

T&E has a specific campaign for maritime transport, given that this is a growing source of transport GHG emissions.
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Figure 2. European member organisations of Transport & Environment.



In the field of natural gas, it has produced specific publications on the use of LNG in shipping: 'Natural gas in ships'
(2016), 'NOx controls for shipping in EU seas' (2016), 'Natural gas in vehicles — on the road to nowhere' (2016) and
'Road to 2030: how EU vehicle efficiency standards help member states meet climate targets' (2015).

In the reports, special emphasis is placed on the overall calculation of methane emissions throughout the natural
gas life cycle, reducing the scope of CO2 emission savings in the final combustion of LNG and natural gas. The
natural gas in vehicles (NGV) report is even more critical, claiming that natural gas for road transport does not
constitute a bridge towards other technologies but, rather, leads to a dead end.

Because of T&E’s high level of specialisation and research scope, it was one of the expert groups chosen to

participate in the Delphi study, and provided interesting insights into the pros and cons of LNG in maritime
transport.

3.1.3. CLEAN SHIPPING COALITION

The CSC is the only global environmental organisation that focuses exclusively on shipping issues. It promotes
policies aimed at the protection and restoration of the marine and atmospheric environment. In 2010, the CSC was
granted observer status at the International Maritime Organization (IMO).

CSC has produced publications and opinions including the 'Air pollution from ships' report (2011) and 'Historical
trends in ship design efficiency' (2015). In its report on air pollution from shipping, it cited LNG as one of the
technologies capable of reducing SO2 emissions almost to zero and significantly lowering NOx and PM emissions
(by more than 80%). While stating that LNG is more of an option for new ships, it acknowledged that some
conventional ships have also been retrofitted for LNG.

BOARD  MEMBZRS  ABOUTUS CONTACTLS  Q
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The Clean Shipping Coalition (CSC) is the only global international environmen:
tal organisation that focuses exclusively on shipping issues.

It promotes policies aimed at the protection and restoration of the marine and
atmospheric environment that are consistent with the safe operation of ships,
sustainable development, social and economic justice, and human heaith.

The CSC is a non-profit making non-governmental organisation that works to
improve the environmental performance of international shipping by bringing
extensive experience and expertise to bear on relevant international regulatory
processes, and in particular the [nternational Maritime Organisation (IMO).

Since June 2010, the CSC has been granted observer status at IMO.

Figure 3. Website of the Clean Shipping Coalition organisation.

3.1.4. RICARDO ENERGY & ENVIRONMENT

Ricardo is a global energy and environmental consultancy firm with a long track record in the hydrocarbon sector.
It conducts reports and analyses on behalf of the European Union and organisations such as Transport &
Environment on a relatively frequent basis.

The firm has produced reports on gas and its uses in transport, such as 'The role of natural gas and biomethane in
the transport sector' (2016) and 'SULTAN modelling to explore the wider potential impacts of transport GHG



reduction policies in 2030' (2016). The SULTAN (Sustainable Transport) model is a complex tool which helps to
estimate the impact of various transport policies on the EU, focusing primarily on energy use and GHG emissions,
but also on costs, energy security, and NOx and particulate emissions.

In line with Transport & Environment publications, the reports produced by Ricardo minimise the CO2 emission
reductions estimated for natural gas and LNG compared to conventional fuels, as they take account of methane
losses throughout the gas life cycle. However, they do recognise that, as a shipping fuel, LNG has a lower
environmental impact than conventional fuels (HFO and MGO), reducing NOx emissions by as much as 85.6%-
85.8%, SOx by 100% and PM by between 96% and 83.5% relative to HFO and MGO (source: IMO, 2015).

Based in Zaragoza, the ECODES Foundation specialises in urban efficiency and sustainability. The Foundation’s
Climate Change and Energy Department has produced a joint report with Transport & Environment entitled
'Recipe for Spain: How to start decarbonising Spanish transport' (2016). The report focuses on road transport,
recommending the improvement of energy efficiency standards for vehicles, internalisation of external freight
transport costs, an increase in diesel fuel taxes and public awareness campaigns to promote fuel-efficient driving.
However, the report does not specifically address other types of transport, such as maritime transport, or the use
of alternative fuels such as LNG.

Amigos de la Tierra (Friends of the Earth) is a Spanish environmental NGO and member of the international Friends
of the Earth organisation. In May 2016, the organisation’s European branch published a report on the ' Winter
Package' gas supply agreement, where it harshly criticised the new proposed European regulations for the
following key reasons:

The European Commission unambiguously promotes the development of new gas infrastructure
(pipelines and LNG terminals), risking the creation of a new fossil fuel lock-in and
potentially drawing political and financial priorities away from renewables and energy efficiency.

The EC is promoting a sector which:
Isin an extended decline - gas demand in Europe has slumped by 23% in 5 years - and which will
continue to decline given existing energy efficiency objectives.
Has existing infrastructure with massively under-utilised capacity.
Is already able to respond to many different possible disruption scenarios without the need for
any new infrastructure.
Cannot become more secure through diversification because of economic and political
constraints on potential new suppliers; even with a diverse supply, member states will continue
to be attracted by Russian gas because of its competitive price.

While recent scientific studies show that the impact of gas on climate change is comparable to coal
because of its important methane leakages, the EC barely mentions climate change and does not
adequately address the impact that gas has on climate. Gas is a fossil fuel and there is no such thing as a
clean fossil fuel.

The environmental organisation with the longest-standing maritime tradition is the one that mentions the use of
gas and gas products for transport the least. The organisation’s commitment to energy is expressed in its well-
known reports on the transition towards 100% renewable energy: 'Energy [r]evolution. A sustainable EU 27 Energy
Outlook' (2012) and 'Energy 3.0. An energy system based on intelligence, efficiency and 100% renewables' (2011),
which barely mentions the use of fossil fuels, such as natural gas, in its future projections.

Few references to LNG and natural gas as an energy vector can be found on Greenpeace’s website and
communications, and we were only able to find an old entry from 2011 paraphrasing an article by The Economist
on natural gas’s ability to improve air quality but not to mitigate climate change, 'Gas: Cleaner, not cooler', as well
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as a generic entry on the impact of fracking.

GREENPEACE”  Greenpeace Espania % 1+

Inicio  Pordentro  Trabajamosen  ;Qué puedes hacer ti?  Actualidad ~ Harw socio

Inido » Blog > Gas: Mas limpio, No Mas Frio
R Gas: Mas limpio, No Mas Frio
m Entrada de blog por Miren Gutiérrez, - agosto 10, 2011 a las 8:32 (3 Agregar un comentario
Tweet
Email Cuando veo en la portada de The Economist un
Compartic titulo como Natural Gas: Cleaner, Not Cooler,

me animo pensando que algo estd

0 cambiando. El heraldo del capitalismo (bien
escrito y con ironia, eso si) afirma que la
solucidn para el cambio climatico no es el gas. Y
en portada.

Peae

Parecera una obviedad, pero una de las
preocupaciones de los ecologistas era que,
cerrado el camino nuclear tras el desastre de
Fukushima y patentes los dafios que producen
los combustibles fésiles (un 80% de las emisiones de CO2 es atribuible a ellos), el sector

se lanzara aleg a abrazar el carbon o el gas natural.

(¢Que por qué leo estas revistas? Porque las cosas cambiaran de verdad cuando seamos muchos
mas, y ellas son un termometro de por dénde van las cosas en ciertos sectores... Me desanimo
mucho, en cambio, cuando leo en Bl berg que la ind i i a ver el Artico como
una Meca del sector, sin ninguna mencion si quiera a los dafios irreversibles que puede
causar en ese deli i Ademas es una aberracion: resulta que el cambio
climatico, que hace posible perforar porque significa una capa de hielo mas fina, lempeorara
cuando se saque ese petréleo escondido!). Siguenos en las redes sociales

El articulo de The Economist habla de cémo se estd dando un boom en el sector del gas que tiene You |3 ~
su expresion en las nuevas explotaciones de gas no convencional (gas de esquisto o el fracking, f a = ! U
-y —_ ;

antes econdmica y técnicamente inviable) y en el crecimiento del sector del gas natural licuado. La

Figure 4. Generic article about gas on Greenpeace’s website.

Greenpeace was one of the organisations invited to take part in the Delphi panel of experts, but it declined to
participate as this is not one of the campaigns it is actively working on at the moment.

3.1.8. ECOLOGISTAS EN ACCION

The Ecologistas en Accion (Environmentalists in Action) organisation brings together more than 300 environmental
groups from all over

Spain. Because of its geographical reach and diverse member composition, it is one of most active and opinionated
organisations. This is true of matters concerning energy and, in particular, natural gas, where we can find a large
number of references to the subject, topical publications and opinions in other formats such as TV documentaries.

The organisation’s primary focus is the fight against fracking and other unconventional extraction methods, an
area in which it is one of the most active and strongly opposed entities. It has also opposed the arrival of gas to the
Canary Islands and marine drilling for fossil fuels through its local member organisation Ben Magec - Ecologistas en
Accion Canarias.

It could be said that the organisation adopts a double approach: on the one hand, its grass-roots groups tend to
have stronger opinions more closely tied to local issues,, while the administrators at the organisation’s head office
tend to see the larger picture and take a more qualified view of the discourse. Representatives of the organisation
participated as experts in the Delphi study, where they made interesting contributions and recognised, albeit with
certain limitations, the use of LNG in certain areas such as maritime transport.
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Figure 5. Recent opinion piece on LNG as a fuel for maritime transport and El Musel regasification plant.

Members of the organisation’s international team advised the UNED TV channel on the production of a five-part
documentary series entitled 'Dismantling Energy', which was shown on TVE’s La 2 channel in 2016 and featured
titles such as 'Petroleum Bites', 'Petro-Politics', 'Renewable Illusions', and so on. However, the documentary did
not directly address the alternative uses of LNG but instead focused on the fact that it is a non-renewable fossil
fuel derived from oil and gas and the perception of unconventional extraction methods as dubious.

The documentary is available to view on YouTube via the following link:
http://www.ecologistasenaccion.org/article1084.html

3.1.9. TVE PROGRAMME EL ESCARABAJO VERDE

Due to its subject matter and content, special mention should be given to the documentary 'Cruceros con muchos
humos' ('Cruise Ships with Fumes'), made by TVE’s La 2 El Escarabajo verde environmental programme. This
documentary, broadcast in September 2016, is an interesting study of the cruise ship industry in Barcelona and the
socio-environmental problems associated with it. The documentary featured a large number of the stakeholders
involved (CSIC researchers, the port authority, neighbourhood associations, environmentalists, etc.), concluding

that use of LNG could well be a short-term solution for the sector.
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Figure 6. TVE’s on-demand application with the Escarabajo verde documentary on cruise tourism.

The Ecologistas en Accion representatives who appeared on the programme (and who are also spokespersons for
the Barcelona Air Quality Platform) argued that ships should adopt LNG as a marine transport fuel without delay, a
statement that has been substantially rolled back by the Platform's latest statements opposing the new Air Quality
Plan for Barcelona Port, which envisages the use of LNG at the port and requests that cruise ships immediately be
'plugged into' the power grid while at port.
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Figure 7. The Platform’s stance on the New Air Quality Plan for Barcelona Port.
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Twelve experts from universities, research centres, public administration and conservation organisations were
invited to participate in the panel of experts. Responses were received from six participants:

Spanish Office for Climate Change (MAPAMA). Guillermo Martinez. Technician.

CIEMAT. Yolanda Lechdn. Energy Systems Analysis Group.

Comillas Pontifical University (ICAI). Pedro Linares. Professor.

Polytechnic University of Madrid/Spanish Shipowners’ Association (ANAVE). Manuel Carlier. Professor of

Vessel Operation and D.G. ANAVE

Transport & Environment. Faig Abbasov. Head of Shipping and Aviation

Ecologistas en Accidn. Luis Cuena Barrdn. Expert in transportation and energy

Two preliminary remarks:
Although we contacted experts in the area of energy and climate, marine LNG has so many particularities
and is so little known that the experts sometimes found it difficult to give an opinion on certain matters.
In the conservation sector, some organisations declined the invitation to participate because this was not
currently a priority campaign (e.g. WWF and Greenpeace).

After receiving the completed questionnaires, Folia compiled a single document setting out the experts' main
contributions. This was then returned to them to give them the opportunity to provide additional nuance or
information. The result of the process is as follows.

1. Based on current changes to environmental regulations that limit the use of conventional fuels in the
maritime sector, what, in your opinion, are the potential advantages and disadvantages of LNG as a clean fuel in
the short and medium term compared to conventional marine fuels (heavy fuel oil (HFO) and marine diesel oil
(MDO))? And compared to other alternatives (electricity, exhaust gas purification systems (scrubbers), liquefied
petroleum gas (LPG), biofuels, etc.)?

Advantages

The majority of experts agreed that LNG has benefits for air quality due to its significantly lower pollutant
emissions (SOx, NOx, PM) compare to current fuels. In addition, the use of LNG can be particularly beneficial in
minimising the potential for fuel spills (HFO) caused by navigation in the Arctic.

However, views differed on the climate benefits of reduced GHG emissions. Experts agree that if only final
combustion (tank-to-propeller) is analysed, the reduction in CO2 emissions relative to other fuels is around 20%.
However, when the complete production process (well-to-propeller) and average methane loss of 1.8% from leaks,
venting and incomplete combustion are taken into account, the differences between LNG and oil-based fuels are
far less.

Although not all experts regard LNG as a clean fuel due to its GHG emissions, they do agree on its potential as a
transition fuel towards the general electrification of transport.

They believe that adapting shipping infrastructure for LNG use is more feasible in the short and medium term than
for other fuels, such as hydrogen and electricity, as the latter require more drastic changes and, moreover, a good
number of experts do not consider these to be a real alternative at this point in time.

The effect on food markets and the corresponding CO2 emissions due to ILUC (indirect land-use changes) that
would occur if biofuels were used is avoided. It is agreed that Spain has good LNG infrastructure and a well-

developed supply network, giving it a strategic advantage over competitors in the international market.

Disadvantages
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Greater space requirements for on-board fuel storage (2-3 times higher than for HFO).
The costs of retrofitting the current fleet or building new tankers equipped for LNG.
The need to maintain the cold chain for fuel and what this entails in terms of safety measures.

Uncertainly over the availability of supply and possible price increases and volatility due to LNG's indexing to crude
oil prices.

Higher CO2 emissions than with biofuels (not accounting for ILUC) and the fact that electricity can be used, at least
at the present day, while docked at port.

Energy dependence and the gas market are maintained with unconventional extraction methods (fracking), which
some experts regard as highly controversial.

2. Of the possible risks associated with the use of LNG as a marine fuel, which, in your opinion, are the most
significant and/or difficult to manage?

In no order of priority, experts point to the following:
Explosion.
Fire.
Spills into the sea or cryogenic damage to people and objects.
GHG emissions due to unintended leakages.
Impact of new regasification plants and expansion of port areas.

They also point to the additional risk of technology lock-in if governments overwhelmingly support LNG
implementation and allocate public funding for its development, possibly creating idle assets if market trend
forecasts fail to materialise.

3. How do you think the use of marine LNG could influence compliance with the commitment to reduce
emissions by 2030 and 2050 in non-ETS sectors such as transport?

Experts are generally quite cautious about the role of marine LNG in reducing overall CO2 emissions and therefore
its contribution to fulfilling international commitments.

On the one hand, even taking emission reductions of 20% into account, the maritime sector accounts for less than
3% of total emissions; thus, its contribution to mitigating climate change, even considering only non-ETS sectors, is
very limited.

On the other hand, as mentioned previously, the origin of LNG and the leaks associated with the
upstream/midstream sectors could, according to some experts, mean that its climate benefits over present-day
fuels will not last beyond 5-10 years on account of the modifications (scrubbers, etc.) that will need to be made to
tankers with oil-based fuels to enable compliance with global emission reduction regulations.

Little is known about the efficiency of LNG engines in the marine environment; however, compared to road
vehicles, the extra weight of LNG vehicles per kilometre travelled means that CO2 reductions with respect to diesel
and petrol engines are small.

Some experts believe that, after 2050, zero-carbon technologies (hydrogen, electric batteries) will replace LNG and
that the logical timeline for LNG development will be 2020-2050.

4. To what extent could the use of marine LNG create new economic and employment opportunities for the
ports sector and other industries?

In the ports area, there is a good deal of consensus on the impact that LNG could have on employment and
economic activity, as it seems likely that operators or companies currently working with oil-based fuels will adapt
their infrastructure to switch to LNG.
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In the short term, there are likely to be opportunities in consulting because of the need to draw up procedural
manuals and provide training courses, etc.

In general, however, LNG is not expected to have a significant economic impact on ports or shipbuilding in the
medium term, although some experts do see some potential in the retrofitting of equipment for LNG use and
scrubbing in connection with pollution control systems for conventional fuels.

The introduction of lower port taxes for LNG tankers and a maritime transport tax policy that reduces tolls for
alternative fuel supplies will play a key role in facilitating its implementation.

In any event, experts definitely see an economic opportunity for Enagds, which has 7 of Europe’s 22 regasification
plants, 36.5% of its total LNG storage capacity and 90% of the EU’s truck loading capacity.

5. Given the impact of atmospheric emissions from ports (tankers, auxiliary vessels, port terminal machinery
and land transit) on the air quality of the surrounding areas, what should be the priorities for regional and local
emission control plans?

On this point, the experts showed more significant differences of opinion. Some claim that this only requires IMO
regulation, given that maritime transport is an international activity; they hold that the EU and national, regional
and local authorities should merely transpose and apply the IMO rules and refrain from introducing additional
regulations such as the EU’s MRV Regulation or the proposal to include maritime transport in the EU’s Emissions
Trading System (ETS), which the maritime sector opposes.

Conversely, other experts argue that the EU and other authorities should play a more active role in regulation,
arguing that, despite being an international transport operation, 84% of navigation routes are within the Exclusive
Economic Zone (EEZ) of the coastal countries (200 nautical miles) and that, therefore, air pollution from maritime
traffic has a significant regional impact. In comparison, the control of air pollutants from land-based sources is
much stricter than even the most ambitious IMO measures for 2020, leading some experts to conclude that EU
regulations to limit NOx and SOx levels would be more effective in improving the air quality in coastal areas.

On the subject of greater regional and local control, some experts believe that the network of stations to measure
the air quality in cities should be adapted and relocated in order to include port areas, given that the current
system focuses more on measuring the urban background than motorised traffic and industrial emissions.

With better knowledge of actual emissions, regional and municipal regulations can be developed to promote fuel
switching and power supply at ports. For cruise ships, this regulation could set out the conditions of the stay in
port depending on current atmospheric conditions and pollution levels (similar to how road traffic in some
European cities is beginning to be regulated).

In any event, there are experts who, despite recognising that emission control in port areas may be important for
some cities, believe the top priority is still road traffic and that mitigation efforts should focus on this area.

The individual interviews can be classified into two groups by type:

General interviews (2 telephone interviews)
Ministry of Energy, Tourism and Digital Agenda. S.G. for Hydrocarbons. Arturo Alaejos. Energy Programme
Coordinator.
Ministry of Economy, Industry and Competitiveness. S.G. for Industrial Sector Policy. Maria Luz Pelaez.
Head of Sustainable Industrial Development

Interviews in port towns:
Ferrol (6 face-to-face interviews)
Bilbao (4 face-to-face interviews)
Gran Canaria (2 telephone interviews)
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Algeciras (4 face-to-face interviews)
Barcelona (2 face-to-face interviews)

Two telephone interviews were conducted with technical staff from the two Spanish ministries involved: the
Ministry of Energy, Tourism and Digital Agenda (MINETAD) and the Ministry of Economy, Industry and
Competitiveness (MINECO).

The main opinions collected during these interviews are set out below.

Full support from the Ministry to the CORE project and the implementation of LNG. These technologies will
stimulate demand for gas, thereby increasing sector revenues and avoiding a deficit.
The MINETAD believes that the retrofitting of vessels for LNG will be slow, but permanent, and will likely
be a definitive move for the sector.
The availability of refuelling points could give rise to a vicious circle similar to that seen with electric
vehicles. Engine conversion is very costly and LNG will have to compete price-wise with scrubbers and
other filters.
In addition to the chief advantage of reducing emissions, the MINETAD sees other advantages to
switching to LNG, such as longer equipment life due to better combustion and, possibly, improved supply
security deriving from the fact that gas and oil come from different places.
The MINETAD believes that the number of low-emission zones will gradually increase. There will be zones
in the Mediterranean and Cantabrian Seas. However, this is less likely to happen in other international
regions, particularly in developing coastal countries. The Mediterranean is probably a more complicated
case because it requires consensus between numerous European and African countries. This may be
easier to achieve in the Cantabrian region because it is exclusively European territory and close to regions
that have already been declared low-emission zones, such as the North Sea.
The MINETAD does not expect opposition to marine LNG from environmentalists because of its benefits
for the environment. However, they may oppose NGVs on the grounds that it is not necessary to switch
from one fossil fuel to another, and because of their full support for the electric car.
Where public awareness is concerned, it may be advisable to run a campaign to avoid negative
perceptions of the new tanks that will be installed in port areas. The public should also be informed about
the benefits to city air quality; this campaign which should be more intense in Barcelona due to the city's
specific problems.
The Ministry has received a complaint about current access tolls for large tankers. The Order it issued on
this topic received an adverse report from the National Commission of Markets and Competition (CNMC),
which the Ministry is currently trying to remedy.

Maria Luz Peldez was a member of the team that coordinated and drafted the National Action Framework for
Alternative Energies in Transport (MAN) and, therefore, has in-depth knowledge of the same. She is also familiar
with the CORE project, has attended meetings and has promoted and referenced it in the MAN. She seemed
somewhat suspicious of Enagas in relation to the development of the CORE project. One of the project activities
involved the preparation and submission of regulatory and tax barriers to the Ministry, which to her knowledge
has not yet been submitted. The State Ports Authority has negotiated specific aspects of the port regulations with
the MINECO but not the regulation scheme as a whole. It is assumed that work on modifying the regulations is
underway, but that it has not been completed.

Natural gas is expected to play a key role as an alternative to conventional fuels. The Ministry, as a

government authority, must take a neutral stance on technology and not favour one solution over

another. A number of efforts are required regarding pilot projects and regulation, but it will ultimately be
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the market that decides which option is implemented most successfully.

The MINECO has its doubts about the actual emissions of marine LNG engines. There are not enough
conclusive studies on LNG’s benefits in relation to CO2 emissions. The data that appears in the MAN was
provided by the State Ports Authority and has not been endorsed by the MINECO. Therefore, these issues
need to be analysed in more depth.

On the other hand, the Ministry believes that LNG will be used relatively soon in heavy road vehicles
(there are already 250 LNG-fuelled IVECO trucks weighing over 40 tonnes in circulation). In this sector,
improvements with respect to current heavy transport are considerable and LNG is likely to be
implemented progressively and play a role in the future.

The designation of low-emission zones (ECAs and SECAs) is heavily influenced by geopolitics and national
interests (the Baltic due to its latitude and the more severe effects of climate change, the USA, etc.) and,
on this point, the election of President Trump may lead to a change in priorities.

With regard to the impact on employment, new jobs will require higher qualifications and bring added
value, but the overall number of jobs in port areas will likely fall due to mechanisation and technological
advances.

The maritime sector will require ten times more investment than the road sector, which is why ship-
owners are understandably cautious when making decisions about LNG.

The Ministry recognises that there are regulatory barriers. Regulatory changes are required to
accommodate LNG bunkering.

Where public awareness is concerned, the Ministry believes that the stakeholders (ship-owners, shipping
companies, port authorities, etc.) must be made aware of these developments. An appropriate and
specific marketing strategy is required for each target audience. It is believed that general public
awareness is not that important for implementation.
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3.2.2.2. INTERVIEWS IN PORT CITIES

3.2.2.2.1. FERROL

Photo 1. Aerial view of Ferrol Port and Estuary.

Face-to-face interviews were conducted with the following entities:

1. Ferrol Port Authority. Javier Gdmez Calvifio. Operations Department.
2. Reganosa. David Cheda. Media Relations.

3. Navantia. Higinio Moro. Project Manager.

4. SAGEP Ferrol. lldefonso Garcia. Manager.

5. Pérez Torres Maritima. Santiago Menéndez. Deputy Manager.

6. Marine Biology Station of La Grafia. Victoriano Urgorri. Director.

In addition, attempts were made to interview the Ferrol City Council, but it was not possible to get an
appointment.
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Photo 2. Docks of Ferrol Port as seen from La Grafia.

Ferrol Port has a long naval and shipbuilding tradition and has had LNG infrastructure since the Reganosa
regasification plant (Mugardos) was built 10 years ago; it is set to become the gas hub for the north-western
peninsula.

The Port Authority believes that the steps taken to regulate and promote LNG, first through the Galician
HUB project and later the CORE Project, are sufficient. However, demand needs to be stimulated. With
regard to risks, vessel-to-vessel transfer (bunkering) is seen as the most delicate, as it is the least familiar
step and therefore draws the most attention.

Reganosa is actively working on influencing public perception by changing pejorative terms such as
'bunkering' for words with less negative connotations such as 'provisioning'.

An average of 20 to 25 cruise ships dock at Ferrol each year, much less than at other Galician ports like
Coruia and Vigo, but some activity, nonetheless. Indeed, 4 or 5 multinational cruise ships have stopped at
Ferrol. Increasing this type of tourism will depend not so much on the availability of gas but rather the
tourist attractions offered on land.

Ferrol City Council is not at all on board with the project or the implementation of marine LNG; not
before, with the previous corporation, nor with the new one. To date, the City Council has taken no clear
stance on the matter. However, the Regional Ministry of Industry does support this type of initiative.
Several bodies are calling for the stimulatory and trend-setting effect one might expect from the
authorities, such as a LNG reconnaissance boat owned by the Galician regional government or a LNG tug
boat provided by the port authorities.

In general, stowage and cargo handling companies have very little information about LNG and its
potential uses and would be grateful for information, both in written and face-to-face form (talks,
training, etc.).

Reganosa sees the following potential economic activities with the implementation of LNG: a need for
'provisioning' vessels, greater influx of ships, promotion of shipbuilding beyond Navantia and even the
implementation of satellite LNG plants on the quays of small ports for towns to which it is not possible, or
not feasible, to transport natural gas by pipeline.

Reganosa also believes that economic incentives should be provided to encourage fleet operators to
switch to LNG and quay operators to provide some sort of incentive to LNG tankers. All these incentives
should be temporary until the sector has matured.

Speaking about the willingness of the shipping sector to consider LNG, SAGEP states that ship-owners and
shipping companies in Spain are poorly represented and that the key players are in Greece, China,
Denmark and other countries. Accordingly, Spain will go along with whatever is done abroad.

Navantia, as a repairer of methane tankers and a potential retrofitter of vessels, needs clear guidelines
and procedures to be able to work with LNG (similar to those provided for diesel).

Navantia also regards natural gas as a safe fuel, but one which poses an environmental problem because
it has the side effect of causing a greenhouse effect due to leakages of methane gas, not only during
exploration and production but also during combustion (leaks, etc.). The use of LNG is an environmental
necessity at present, but methane leaks must be controlled.

The air quality in the urban area of Ferrol is not considered a problem by the public or according to the
statistics of the measuring stations. The Atlantic climate, with high rainfall and prevailing winds, and the
open estuary aid the dissipation of pollutants.

Ferrol does not have a strong fishing industry. The sector is mainly comprised of shellfish-gatherers who
travel on foot or in small boats; they are self-employed and small-scale. The main problem they
encounter is the organic pollution of the estuary because waste water is not treated, causing toxins in the
shellfish and making them difficult to sell. It is one of the most polluted estuaries in Galicia.

Public opposition was stronger before the construction of Reganosa regasification plant, mainly on
account of its location within the estuary. Nowadays, the activities of the 'Planta de gas fora daria' (Gas
Plant Get Out) and 'Comité Cidadan de Emerxencia' (Citizen Emergency Committee) groups have a more
limited reach.
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3.2.2.2.2. BILBAO

Photo 3. Aerial view of the bay and port of Bilbao.

Face-to-face interviews were conducted with the following entities:

1. Bilbao Port Authority. Luis Gabiola. Director of Operations, Commercial Development and Logistics.
2. Basque Shipowners’ Association (ANAVAS). José Antonio Martinez. General Secretary.

3. Bergé Maritima. Gerardo Elorriaga. Operations Manager.

4, Santurtzi Fishermen’s Association. Adolfo Onaindia. Secretary.

In addition, attempts were made to interview the councillors directly involved from Bilbao and Getxo City Councils,
as well as the ELA-STV trade union, but we were unable to get an appointment.

Photo 4. Fishing port of Santurtzi.

Bilbao is the port with the most advanced LNG infrastructure: regasification plant, storage capacity, retrofitting of
the vessel Monte Arucas for bunkering (as part of the CORE project), fleet of LNG trucks at port and adaptation of
the docks for small-scale vessels. The port is currently assessing the economic viability of building a new electrical
substation to service cruise ships docked in Getxo.
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The port authority has already issued a tender for the transport of LNG over land (Molgas) and is currently
preparing a tender for the supply of LNG by sea for when the bunkering vessel, currently being
retrofitted, is operational. It believes that oil spills are more dangerous and polluting than LNG spills and
that the general risk of working with gas will be lower.

The port used to have a barge for diesel bunkering, but since the advent of double-hull tankers, this fell
into disuse and is no longer in operation. Consequently, the arrival of LNG and bunkering needs will result
in increased economic activity which may also affect other ports in the vicinity such as Pasajes and
Hendaya. In any event, the economic impact will be moderate.

First the economic crisis and then the designation of ECAs and SECAs by the IMO slowed the construction
of LNG tankers in favour of fitting scrubbers to existing ones to comply with the regulations, but it is
expected that there will be new orders for both.

ANAVAS believes that it will not be possible to meet the high energy needs of ships with renewable
energy sources alone. Accordingly, it believes that LNG will play a strong and lasting role in the maritime
sector and will fill a long-term market niche.

ANAVAS also believes that, with an international fleet of 50,000 vessels and a fleet turnover rate of 10-15
years (vessel life cycle), the retrofitting of current vessels will have to be considered if gas is to have an
impact on the sector. The creation of new LNG vessels alone will be too slow to generate a sufficient pace
of growth.

Stowage companies see LNG as an interesting option, but believe that coordinated action on the part of
all cargo handling and stowage companies is required for its widespread implementation.

Where port machinery is concerned, mobile cranes are considered to be more suitable for adaptation to
LNG. They are more versatile than fixed electric cranes and stowage companies are hoping that they will
become available on the market so that they can compare costs and make informed decisions. On this
point, they are requesting more information about technologies and the costs of retrofitting old and
purchasing new machinery.

The fisheries sector in the Bay of Bilbao consists of just two associations with 12 fishing vessels (only two
large ones) and around 40 sailors. Fishing activity is restricted due to increased activity at the port, which
is forcing them (exclusion zones) to fish farther and farther from the estuary. Because of the models and
age of the fleet, they are not a priority target for adaptation to LNG.

The quality of the air is not regarded as bad by the public or the results taken at measuring stations. On
the contrary, it has improved significantly since the era of the Altos Hornos de Vizcaya ironworks because
of the removal of heavy industry and compliance with environmental regulations

In Bilbao, the greatest perceived danger by the public is the risk of explosion. This is due, particularly
among the older generation, to the gas (butane and propane) explosions that occurred in various Basque
towns 30 or 40 years ago. This is an important factor to take into account when considering public
awareness.

There, it does not appear to be public opposition to LNG-related activities. Basque society in general is
particularly conscious of the environment and usually waits to see if things work before opposing them.

21



Photo 5. Aerial view of the port of Las Palmas on Gran Canaria.

Telephone interviews were conducted with the following entities:
1. Las Palmas Port Authority. José Daniel Lopez and Cesar Martin. Department of Competitiveness and Innovation.
2. Ben Magec - Ecologistas en Accién Canarias. Luis Sdnchez. Spokesperson and former Chairman of the Group.

In addition, attempts were made to interview Gran Canaria Island Government, the Island Council for Energy, and
the Regional Ministry

of Industry, Energy and Trade of the Government of the Canary Islands, but we were unable to get an
appointment.

Photo 6. Docking area for cruise ships in the port of Las Palmas.

The Canary Islands do not yet have LNG and plans to introduce it (two Enagas regasification plants) were met with
strong public and political opposition, especially on Gran Canaria.

3.2.2.2.3.1. KEY IDEAS FROM THE INTERVIEWS

= The biggest handicap in the case of the Canary Islands in general and Gran Canaria in particular is that it
would require the arrival of gas to the Islands where, to date, the primary energy source has been oil-
based fuels (fuel oil thermal plants, but prepared for gas). Accordingly, the starting point and obstacles to
be overcome are very different from other areas that already have gas.

=  The environmental conservation sector and a number of important political representatives (Gran Canaria
Island Government) believe that the arrival of gas may slow the development of renewable energy. The
Port Authority informed us that the President of the Island Government may be relaxing his anti-gas
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stance, at least where marine LNG is concerned, but we were unable to confirm this with the Island
Government because we could not get an interview.

=  The environmental movement has taken advantage of the mass mobilisation campaigns against Repsol’s
oil prospecting to also oppose gas as a non-renewable fossil fuel.

"  Local industry’s expectations in relation to the advent of LNG have given rise to an invitation to tender for
the supply of natural gas to hotels in the south of the island; other companies, such as Bimbo, are
interested in its industrial uses.

"  The Canary Islands’ strategic location gives them access to the north-south shipping lines best suited to
adaptation to LNG, as well as other, currently less heavily regulated lines (China, Africa) that could be
affected if emission restrictions are imposed.

"  The port authority does not see LNG as a substitute for oil in the maritime sector but, rather, envisages
the two as coexisting and competing for a share of the market in the medium term. Connecting vessels
docked in the port to the electrical grid is not considered an easy task because of the operations this
requires. In the port authority’s opinion, this will be a difficult matter for cruise ships to resolve.

= With regard to the shipping sector’s willingness to adapt to LNG, most shipping companies are not
particularly interested in idea, with the exception of Fred Olsen, which is more forward-thinking. They will
wait until the last moment and do their calculations to see if it is worth their while. The second-largest
ferry company in the Canaries (Armas) does not think it is financially viable to switch to LNG. At the
moment, switching to gas is not viable because of the price; therefore, special regulations and lower tolls
to incentivise its use are needed.

=  The Canary Islands is an international tourist destination and, with 548 cruise ships and 1,252,052
passengers stopping there in 2015, it has a thriving cruise industry. The use of LNG in cruise ships could
well serve to demonstrate its sustainability in the tourism industry.

= Asin other ports, air pollution from the port is not perceived as a pressing problem by the public, largely
thanks to prevailing trade winds that do not allow emissions to remain in the urban area. In any event,
the Islands’ flourishing tourist industry means that the added value of low-carbon maritime transport is a
factor that should be taken into account.

= Thinking from a strategic perspective, the port authority believes that if at least one of the regasification
plants originally planned for the Canary Islands were to be built in Tenerife, bunkering operations could
be managed with barges.

3.2.2.2.4. ALGECIRAS

Photo 7. Aerial view of the port and bay of Algeciras
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Face-to-face interviews were conducted with the following entities:

1. Port Authority of the Bay of Algeciras. Juan Pablo Pérez. Projects and Works.
2. Port Authority of the Bay of Algeciras. Manuel Moreno. Sustainability.

3. Port Authority of the Bay of Algeciras. Luis Arriaga. Port Security.

4. Port Authority of the Bay of Algeciras. Ignacio lbisate. Maritime Operations.

It was not possible to conduct interviews with Algeciras City Council and the Stevedores Society (SAGEB) at the
Port of Algeciras.

Photo 8. Container dock at the port of Algeciras

Algeciras does not have a regasification plant, but it does have a station to supply LNG to trucks outside the port
area. It recently carried out three small-scale LNG supply operations to vessels using tanker trucks. Special mention
must be given to the heavy traffic in the Strait of Gibraltar (more than 100,000 vessels/year) and years of pollution
caused by bunkering in the bay. The air quality in Algeciras and, indeed, the whole coastal area is poor, primarily
due to two factors: heavy sea traffic in the Strait of Gibraltar and emissions from industries in the area. The
measuring stations in the area frequently report worrying pollution levels.

3.2.2.2.4.1. KEY IDEAS FROM THE INTERVIEWS

®  There are no plans to build a regasification plant in Algeciras, but there are plans to install a 'small'
refuelling infrastructure in the medium term. A direct refuelling station in the port area of Campamento is
being considered as is, at most, a small barge. The port could easily be adapted for power supply as it has
a new electrical line, but no change is expected in the foreseeable future.

®  They cannot clearly see the link between the implementation of LNG and environmental improvements in
the port and surroundings. However, their financial concerns are evident, both where ships and port
management is concerned, and they question the opportuneness of LNG implementation. They know that
they will have to take the plunge at some stage, possibly when stricter regulations come into force, but
they want to wait for the right moment and not invest too soon in something for which there is low
demand; however, neither do they want to wait too long in case their direct competitors pre-empt them.

= They have reasonable doubts as to the safety of LNG operations. Of the two types of maritime traffic for
which LNG could be implemented more easily, Ro-Ro and RoPax, in the latter case and, more importantly,
in Algeciras, the current situation (maximum two hours in port) would make it impossible to refuel at
Campamento terminal because it is too far away, thus requiring hot refuelling at the passenger terminal.
This gives rise to serious safety concerns and reluctance on the part of the departments responsible for all
aspects of port security.

" Ferries appear to afford the earliest opportunity for LNG use, but only Balearia seems to be willing to take
the step. Trasmediterranea is in a difficult situation and the German-Moroccan company has conflicting
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opinions, but may be willing to accommodate it. The other Moroccan shipping companies are not a target
for LNG as their vessels are obsolete and they have no plans to upgrade them. The fact that the
companies are engaged in a price war poses a real economic problem.

=  While they do not plan to take immediate steps towards adapting port machinery and trucks for LNG,
they do not rule out this possibility once it has been installed for ships. In any event, this will depend on
the service companies.

®  The opening of a new LNG refuelling service is not expected to lead to significant job creation (only direct
jobs are considered, not indirect ones), although they do recognise that this will be the case during the
construction phase of the facilities.

=  They are in favour of stricter environmental regulations, given that, in addition to economic factors, they
are the only ones in a position to do something about the pollution of the bay. Ideally, higher port taxes
should be levied on polluting vessels.

®  They welcome the introduction of campaigns and activities related to LNG because they anticipate mass
panic over the fear of explosion, but on two conditions: firstly, that the campaign gain momentum
gradually, alongside the installation process, and secondly, that the current situation not be demonised in
order to minimise the pressure on the port.

= Although they all agree on the benefits of LNG for the environment, aside from some doubts about the
smell, the port authority is not greatly concerned about air quality (SOx, NOx and PM content) and still
less about the pollution caused by maritime traffic.

"  The public becomes alarmed at the slightest hint of a smell, but is relatively unaware of other types of
pollutants.

" Environmental groups are ambivalent. On the one hand, they anticipate local improvements in air
pollution and reduced water pollution from a decrease in the number of refuelling operations with
conventional fuels. However, they still have their misgivings about a fossil fuel derived from natural gas
and the 'hazard' this poses.

3.2.2.2.5. BARCELONA

Photo 9. Aerial view of the port of Barcelona

Face-to-face interviews were conducted with the following entities:

1. Port Authority of Barcelona. Jordi Vila. Head of Environment

2. Barcelona Air Quality Platform and Ecologists in Action. Maria Garcia.

In addition, attempts were made to interview the Local Energy Agency of Barcelona City Council, the Federation of
Neighbourhood Associations of Barcelona (FAVB) and Barcelona Air Quality Platform, but we were unable to get
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an appointment.

Photo 10. Docking area for cruise ships in the port of Barcelona

Barcelona has some of the worst air pollution of any European city, and air quality has become a topic of
community concern and action. Cruise ships are seen to be a clear source of pollution, although, based on the
pollution data available, the biggest culprits are cargo and container ships. The port has an Air Quality Plan in
which LNG is poised to play an important role.

3.2.2.2.5.1. KEY IDEAS FROM THE INTERVIEWS

= Unlike other interviewees, the Port Authority of Barcelona recognises that LNG is the only viable fuel in
the medium term to enable compliance with environmental regulations and sufficiently improve the air
quality in port cities. Therefore, improvement of air quality should be an essential part of promoting the
use of LNG.

"  However, it does not foresee widespread substitution of HFO and MGO with LNG. CEPSA and REPSOL are
not sure how the market will develop in the short term and, while they do expect to see an increase in
MGO, they do not expect the combined figures for the two to decrease. At the same time, there is
uncertainty as to the widespread use of scrubbers.

= The port authority is not currently planning to 'plug' ships into the power grid, despite public support for
such a move.

" LNG carries risks, which therefore requires the adoption of very strict standards and thoroughly proven
and stringent procedures for use. They believe that having these would significantly contribute to their
competitiveness.

= Workers at the port would require the appropriate training in LNG, not just for current skilled and
unskilled workers, but also future employees, who should have this included in their induction training
(driving licence, etc.).

"  They expect to see a tightening of European regulations, but see the designation of SECAS or NECAs in the
Mediterranean as unlikely because of the number and variety of countries affected. And, while a review
of European regulations seems inevitable, this is likely to result in the Mediterranean being divided into
two zones: north and south.

= Asignificant impact on employment is expected, not so much direct as indirect, because a new, hitherto
non-existent network will be created, including suppliers of materials and equipment, maintenance,
security experts, training, specialist staff, etc.

=  The public is mobilised and very much aware of air quality problems. Barcelona’s Air Quality Platform,
which encompasses 72 organisations, including environmental groups and neighbourhood associations

26



(Barcelona and Catalonia), is very active and organises numerous public events with the participation of
the media and experts.

The strategic objective of the port is to promote the improvement of air quality; accordingly, it has
presented an Air Quality Plan for Barcelona Port, demonstrating that the port authority is taking a united
and firm stance on this topic. It is estimated that port activity currently accounts for between 5% and 10%
of pollution; however, there are plans to drastically reduce road traffic (restrictions, electrical vehicles)
that may be implemented quite soon, meaning that the figure could soar to 30%, causing unsustainable
pressure. A plan is needed to ensure that this does not occur.

Local government, focused on resolving the problem of traffic pollution, is pursuing electrical solutions;
they see LNG as an interim or medium-long-term solution at best.

Environmental groups and the Platform see LNG as an option in the medium-long term, but a largely
ineffective one unless stricter regulations, such as a pollution tax, are introduced. However, they have
moved from supporting LNG to requesting immediate investment in electrification (plugging ships into
the power grid while in port), in line with the approach of local government. Therefore, the Platform will
contest the recently presented Air Quality Plan for Barcelona Port.

As a final tool to complete the field work, three focus groups were held with members of the general public. This
technique involved group dynamics and the provision of information in a staggered manner, based on the main
ideas put forward by the different experts and people interviewed. The aim was to identify preconceived ideas,
reactions to the information provided, potential resistance to LNG and the opportunities it poses as an alternative
fuel. The primary goal of the tool was not to raise participant awareness or influence opinion, but to collect
information on the feelings LNG arouses among the general public.

Of the three focus groups held (two in Madrid and one in Barcelona), the first one (in Madrid) served as a test to

allow us to fine-tune the information-gathering tool and adapt questions and content as needed for the next two
groups. The two groups in Madrid were made up of members of the general public and the one in Barcelona was
arranged through Barceloneta Neighbourhood Association: as a result, the participants were people living in the

port district.

In total, 19 people (14 women and 5 men) took part in the three focus groups. All age groups and education levels
were represented, with a predominance of the 30-50 and 50-65 age groups and secondary and higher education
graduates.

In order to collect both spontaneous and thought-out perceptions quickly and easily, we used a PowerPoint
presentation that included a video on LNG’s properties, where the information content and questions were
presented, and an 'l agree/disagree with the statements' system using colour cards (red-yellow-green), which
participants were asked to raise in response to the questions. After using the cards, a short debate was held to
collect information on the reasons for their opinions.

A typical session would be as follows:

Thank the participants for attending and introduce the research work without giving any information on
the content so as not to distort the first questions asked. Give participants the profile data sheets and
colour cards and explain how to use them.

First question asked after showing a slide with the acronym 'LNG' only. Do you know what LNG is? Does it
sound familiar to you, or mean nothing? Participants answer using the colour cards and subsequent
comments.

Second question asked after showing a slide with the words 'LIQUEFIED NATURAL GAS'. Does this fuel
arouse your disapproval, interest or indifference? Participants answer using the colour cards and
subsequent comments.

Information block where the basic features of LNG are explained and a two-minute video shown (excerpt
from ConocoPhillips’ promotional video) to make the main features easier to understand. Explanation of
the main risks associated with its use and the control systems in place to address these.

Question three. With this information, do you think LNG is a safe or unsafe fuel, or are you not sure?
Participants answer using the colour cards and subsequent comments.
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Second information block about air quality in cities, the main air pollutants, their sources and the benefits
of LNG in terms of pollutant emissions.

Question four. With this information, does LNG make you feel rejection, interest or indifference?
Participants answer using the colour cards and subsequent comments.

Third information block on the possible uses of LNG in road, rail, public (CNG) and maritime transport.
Question five. Now you know a bit more about LNG. Based on this information, does LNG make you feel
rejection, interest or indifference? Participants answer using the colour cards and subsequent comments.
Participants provide final comments.

The group is thanked for participating and given a small gift courtesy of Enagas.

The average duration of the focus groups was between 45 and 60 minutes.

With regard to prior knowledge of the acronym LNG, 15 of the 19 participants did not know what it was, 2
said it sounded familiar and 3 knew what it meant. This result is indicative of the public’s lack of
awareness of technical issues relating to energy and, more specifically, LNG.

After learning what LNG stands for, but without being given more information, most participants (12)
showed an interest in it, 3 were indifferent and 4 were somewhat wary about the fuel. Their initial
interest was sparked by the fact that it is somewhat novel, and that gas inspires a certain degree of trust
as a fuel without causing rejection. Participants who have gas in their homes see it as just another fuel,
one you have to take precautions with, but which is safe if used correctly. However, the word 'liquefied’
was not understood, and most people did not grasp its scope or meaning. Moreover, it was repeatedly
confused with other fuels, such as CNG and LPG.

Despite this, after explaining the features of LNG and the associated risks, only 4 participants regarded it
as a safe fuel, whereas most participants (13) were unsure and 2 regarded it as clearly unsafe. Despite the
low risk of explosion and the low probability of an accident of this type occurring, the danger of an
explosion is the public’s chief concern. Participants instinctively associate gas with something potentially
explosive (largely influenced by LPGs), and this idea remains with them even when it is in liquid state and
therefore not explosive on its own. Despite seeing it in the video, they found it difficult to grasp that large
storage facilities and tanks of LNG cannot explode because the gas is in liquid form. Moreover, the very
name liquefied natural gas makes it difficult to drive this idea home and be assimilated by the public. One
participant was somewhat alarmed when they learned that many of the buses in their city carry CNG in
their roof tanks. There is no doubt that a different name for LNG, one that is less technical, more
commercial and provokes less anxiety and resistance from the general public, could produce good results.

After explaining about air pollutants and LNG’s role in minimising them, participants’ responses varied
between taking an interest in this aspect of LNG (9) and remaining neutral (10), which in this particular
case does not indicate indifference, but rather uncertainty. The groups in Madrid were able to see more
clearly the benefits of LNG for air quality; it is interesting, however, that it was the group in Barcelona that
expressed the most concern on this point (5 of 6 votes neutral). This could be due to the thorny problem
of pollution in the city, the resulting mobilisation of the public and its resolute support for the
electrification of transport over other alternatives. In the specific case of cruise tourism, participants
requested the immediate connection of ships docked in port to the power grid, even if they used LNG
while sailing. As mentioned previously, while improved air quality was welcomed, the lingering issue of
greenhouse gas emissions and their contribution to climate change, as well as fracking, cancel out any
improvements to atmospheric pollutants. Reasonably perceived as a cleaner fuel than the currently used
HFO, LNG’s contribution is welcomed, and its implementation as an interim fuel is appreciated. However,
participants refuse to give up the preconceived idea that it will ultimately be replaced with a renewable
source of clean energy and that it can already be replaced in ports by 'plugging' ships into the power grid.

In response to the last question after all the dynamics, most participants said they would be interested in
LNG (11), 6 still had their doubts and 2 reaffirmed their rejection of it. Participant support was due to the
perception of LNG and natural gas in general as an alternative energy source and a bridge solution
between today’s oil-based fuels and a future founded on renewables.. They were also concerned about
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prospecting and production methods, particularly in relation to non-conventional fuels. We therefore
believe that further efforts should be made to avoid methane leakage during the gas life cycle in order to
minimise GHG emissions. The uncertain participants were those who, despite perceiving the benefits of
LNG, still had reservations as to its safety for everyday use or who believed, in short, that it is still a non-
renewable fossil fuel that produces GHG emissions. Participants who rejected LNG outright were looking
for a rapid transition to a society with low emissions, and saw LNG as a barrier to renewables. They
believed that it is not worth the investment in terms of sustainability and that we should go straight to
low-carbon transport, skipping the intermediate steps. The fact that countries in northern Europe are
using LNG was seen as an endorsement.

In all groups, at some point, participants were more or less openly critical of the energy oligopolies, their
control over the market, the current vulnerability of consumers and their inability to have a say in matters
they consider important, such as private consumption. There is the widespread belief that renewable
energies are not yet available in the market because it is not in the economic interests of the large energy
companies. Therefore, the time lag between the availability of renewable energy and appropriate
techniques for its implementation is perceived, but underestimated and, moreover, seen as perfectly
surmountable: 'If they wanted, it could be available tomorrow'. Under no circumstances do we see it
feasible to secure majority public support for the implementation of LNG. 'If we have to back something,
it'll be renewable energy'.

The environmental conservation sector and, to an extent, a share of the public, group natural gas with
other fossil fuels (oil and coal), and do not consider the advantages and disadvantages of each one in
depth. This could be a stumbling block for its public image.

General opposition to natural gas focuses on the fact that it is a non-renewable fossil-based energy
source, an argument that is further strengthened by unconventional extraction methods (fracking) and
the GHG emissions associated with the value chain.

In a future where energy will come from renewable sources, the strategic decision to continue to back
combustion-based energy production which is not GHG-free is frowned upon by these types of
organisations.

In terms of GHG emissions, a good share of the secondary sources we consulted support the comparative
calculation of GHG emissions, which takes account of the full life cycle of the fuel and, thus, does not
show appreciable differences between LNG and oil-based fuels.

With regard to the maritime transport sector in particular, they see LNG as one option for reducing
polluting emissions, but not the only one.

The intensity of activities and campaigns in relation to natural gas and LNG varies from one environmental
organisation to the next. Some of them refuse to engage in the debate because this is not a strategic
priority for them; others, who are more willing to listen, may take different stances at different levels of
the organisation. Local branches tend to be strongly opposed to it, while administrators and the
countrywide office often take a broader perspective and a more flexible stance.

Advantages/disadvantages of LNG. The greatest perceived advantage of marine LNG use is improved air

quality due to reductions in polluting emissions. However, there is less consensus on its role in

ameliorating climate change by reducing GHG emissions, with many experts claiming the reductions are

not that significant on account of methane leaks during the fuel’s life cycle, not dissimilar to the emissions

produced by conventional fuels.

Nevertheless, they all regard gas as a transition fuel between oil and renewable energies

Risks. Aside from the known risks associated with marine LNG (explosion, fire, spillage, cryogenic damage,

GHG emissions caused by leaks, etc.), there are two other risks: those associated with the impact of new

infrastructure (regasification plants, tanks, etc.) and those associated with the loss of public funds in the
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form of industry subsidies, should activity not take off.

Reduction of GHG emissions. Experts are generally quite cautious about the role of marine LNG in
reducing overall CO2 emissions and, hence, its contribution to fulfilling international commitments on
account of its small impact on total emissions (3%) and the GHG emissions associated with its life cycle, as
mentioned above

Employment and economic activity. No major impact. We are more likely to see jobs and companies that
currently work with oil switch to LNG. There are likely to be some activities associated with consultancy
services (manuals and training) and shipbuilding for retrofitting or scrubbing.

In any event, it is recognised that Spain and Enagas are strategically positioned in the overall marine LNG
market.

Taxation. The introduction of lower port taxes for LNG tankers and a maritime transport tax policy that
reduces tolls for alternative fuel supplies will play a key role in facilitating its implementation.

Air quality. With regard to the air quality in port areas, some experts advocate a single IMO regulation,
while others believe that the EU and local government should play a more prominent role in regulation,
particularly in cities where pollution is a growing problem and can affect sectors such as cruise tourism.

LNG is perceived as an alternative fuel with the potential for widespread use in the transport and marine
sectors, and a genuine option for the future.

There is an acute lack of knowledge of LNG in all sectors of society, not just among the general public
(which was to be expected and was confirmed by the focus groups), but also in the actual port areas
themselves and among the energy experts we consulted.

The greatest perceived benefit of LNG is its impact on air quality, and the more critical the problem of air
quality for a particular city (e.g. Barcelona), the greater the importance attached to it; this is also true
when maritime traffic is a greater contributor to pollution than road traffic.

The benefits in relation to lower CO2 emissions are not clearly perceived, but its role in reducing NOx, SOx
and PM emissions - key elements for air quality - and the elimination of marine pollution caused by
spillage and discharge is.

LNG carries risks (these are more intuitively perceived than based on knowledge or hard facts), but we
now know how to control these appropriately. Nevertheless, the idea of refuelling in the presence of the
public is frowned upon.

We noticed a certain reluctance on the part of the local authorities (City Councils, Island Governments) to
take a public stance on LNG. It was not easy or possible to interview most of the City Councils in the
chosen areas.

There is no uniform approach to LNG across port authorities, nor indeed within each port authority. Each
one is at a different stage and influenced by local circumstances, which is why some are proactive and
others are reactive.

Although they are not opposed to the idea of LNG implementation, stowage and cargo handling
companies see it as a distant possibility. Port authorities see the extension of LNG from ships to port
machinery as a natural and desirable development.

Environmental organisations are not fiercely opposed to the implementation of marine LNG. They value
the improvements it can bring to air quality in port cities and environmentally sensitive maritime traffic
zones, but at the same time, they do not consider it a clean fuel because of its non-renewable fossil
nature and because of the unconventional methods used to extract it (fracking). They view the slow pace
of implementation negatively. They recognise its role as a bridge fuel for certain uses, such as in the
marine sector. Greenpeace’s absence in the debate is worth mentioning, considering it is the most active
NGO on marine issues.

The acronym LNG means absolutely nothing to the general public and, upon discovering that it means
Liquefied Natural Gas, their curiosity is piqued even before receiving a detailed explanation, probably
because of the association with natural gas, which many are familiar with in a domestic context. Despite
receiving a visual and conceptual explanation of LNG’s liquid state, it was repeatedly associated with gas.
Whenever the question arose, they had difficulty distinguishing between LNG, LPG and CNG, an
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indecipherable mix of letters.

On the whole, participants took a cautious approach to the risks associated with LNG; most did not regard
it as an unsafe fuel, but neither did they see it as safe, and were uncertain and primarily concerned about
the risk of explosion (repeated comparison of LNG with gas).

The role of LNG in contributing to an improvement in air quality was welcomed, but its GHG effect and
environmentally-unfriendly extraction technology, such as fracking, diminished the power of this
message.

Strong public mobilisation against pollution levels means that there is strong support for the
electrification of transport (including cruise ships in port), which is an immediate and clearly seen clean
solution compared to more long-term and less-clean solutions such as LNG.

After completing the exercise, most participants took an interest in LNG and regarded it as a valid
alternative fuel, but agreed that stringent safety measures needed to be taken and GHG emissions
assessed.

There were reservations on account of its connection with large corporations and the fact that it could act
as a barrier to renewable energies.

Its use by countries in northern Europe was seen as an endorsement of the fuel.
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Two complementary techniques were used to prepare this analysis. Firstly, the information
was analysed, taking into account the messages being conveyed by each actor we identified

as involved in the field of marine LNG. We sketched out the perception of each one based

on the studies carried out in each area, which included the general public and the maritime
sphere. Finally, we recorded the responses we collected for the two spheres in response to
each message. This analysis provides us with a complete map of public perception and the
dominant views on LNG in the maritime sphere and among the general public.

MAPA DE LA PERCEPCION SOCIAL DEL GNL

MENSAJES
RESPECTO AL GNL
Actores que Respuestas
intervienen el del en-torno
ambito del marm(-)’y
GNL marino poblacién

In addition, we analysed all views expressed on LNG, irrespective of who generated or
expressed the opinion, thus obtaining a diagram of the key aspects of public perception of
LNG. To do this, an analysis of positive and negative perceptions in a present/future
framework was used to determine weaknesses, threats, strengths and opportunities. The
analysis was based on the SWOT technique used for the strategic analysis of entities and
organisations, but internal/external factors were not assessed as they do not apply to
perception analyses. Therefore, it does not give us a future strategy, but offers guidelines
on how to position a message in order to achieve the greatest possible positive impact in

the contexts

PERCEPCION DEL
ACTOR

we analysed.

general

KEY ASPECTS OF PUBLIC PERCEPTION OF LNG

NEGATIVE POSITIVE

PRESENT

FUTURE

PRESENT

FUTURE
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The following actors were identified:
Environmental organisations, grouped according to sphere of action: national/international and local
groups.
Shipbuilding companies.
Shipping companies, grouped according to area of operation, in Spain and abroad (Northern Europe).
Port services companies, grouped into stowage/internal transport companies, and other services:
Training / Materials / Personnel.
Port authorities, grouped into Ports with regasification plant and Ports without regasification plant.
Experts (university, technicians, other).
Local Government.
Gas Sector. Gas companies on any continent that post information and messages about LNG on the
Internet.
Other actors (Internet), other actors that post messages about LNG on the Internet.

To classify the general public and maritime sphere’s responses to the messages, a colour code was used to indicate
whether the perception was positive (green), neutral (yellow) or negative (red).
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MAP OF SOCIAL PERCEPTION IN THE MARITIME SPHERE

Actores

Mensajes respecto al GNL

Percepcion del Actor por el Entorno
maritimo

Respuesta a los mensajes desde el
Entorno maritimo

Environmental
Organisations

National/International

Gas with strong GHG effect

Inappropriate production methods

Back renewable energy, not GHG
Investment in LNG could act as a barrier to
investment in renewables

High credibility
Lack of spurious interests
Focused on real problems for the common

Local

Improves air quality and prevents polluting discharges|

Does not solve the current problem, only in the
medium/long term: back electrification in ports

igood
Environmentalists as a problem

Shipbuilding Companies

New viable and safe designs
Create employment
ITangible reality

Provide solutions
ITangible and real designs that offer security

Shipping Companies

Operating in Spain

Credibility as an option for the future
An operational LNG tanker: the best guarantee of
safety

IThe cornerstone of the business

Operating abroad
(Northern Europe)

Endorsement of confidence in the product

Business interests
A customer

Currently the only viable and operative fuel
capable of reducing NOx, SOx and PM emissions

A priori, the electrification of ports would be a
\very costly solution for the port

IAn economic opportunity in the medium term

A solution for the future for some key sectors:
Ro-Ro, RoPax, cruise and container ships

A valid benchmark, to be imitated

Port Service Companies

Present: Stowage /
internal transport

Possible use of LNG in the medium term
Daily use inspires trust

An independent service with its own
interests
\Workers need training

IAn option for the future that does not generate
strong opposition

Future: Training /

Materials / Personnel

Emploment

New specialised and necessary
services

/An option for the future
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Ports with regasification
plants

Champion LNG as a fuel for the future in the maritime
sector

Positive and demonstrative actions

Improves air quality

Body that develops future strategy and
manages day-to-day port operations

Preferential position as ports with LNG that
could serve the new market

Attentive to each port’s strategy in order to
adapt and optimise their own

Port Authorities

Ports without
regasification plants

Looking forward to the advent of LNG as a new
energy vector

No knowledge and misgivings about working with
LNG

Do not reject LNG, but acceptance is tied to

profitability

Body that develops future strategy
and manages day-to-day port
operations

Cost/opportunity dilemma

Eager to see how the LNG market will develop

Experts (university, technicians, other).

IThe fuel of the future for the transport sector
Improves air quality

Good strategic position

GHG Emissions

High credibility
Not very pragmatic
Holistic view

Pay attention to the conversation without
taking a decisive view

Local Government

No stance on LNG and detached

Opposed to gas in some specific cases

Strategy focused on cars and their electrification
Port pollution is not a priority issue as it is the remit
of another authority

Some have very powerful Air Quality Plans

Relations at two levels: political/strategic
and technical

Political level absent or occasionally in
opposition

ITechnical level responsible for managing air
quality

Air quality is not always an issue that is on
the table

Need to work together

Air Quality Plans of both
Non-complementary authorities

Gas Sector

In favour of LNG
Propaganda messages
Messages to react to pessimism

LNG as a new actor, but with a promising
future

A strategic external service

Need for clear and strict rules and
procedures

IAn indispensable market player that
participates in numerous stages of the LNG
chain: production, transport, storage, supply,
regulation, etc.

Other actors (Internet)

Generally pessimistic messages

IThey have low credibility

Can generate both internal and external
opposition
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MAP OF SOCIAL PERCEPTION BY THE GENERAL PUBLIC

Actors

Messages about LNG

How the actor is perceived in the Maritime
Sphere

Actors

Environmental
Organisations

National/International

Gas with strong GHG effect

Inappropriate production methods

Back renewable energy, not GHG
Investment in LNG could act as a barrier to
investment in renewables

High credibility
Lack of spurious interests

Local

Improves air quality and prevents polluting
discharges

Does not solve the current problem, only in the
medium/long term: back electrification in ports

Misgivings about a new non-renewable fuel
with a strong GHG effect

See fracking as an undesirable technique

Reduction in discharges of oil to the sea

Focused on real problems for the common good

Preference for the electrification of ports over
LNG

Improves air quality

Shipbuilding Companies

New viable and safe designs
Create employment
[Tangible reality

Provide solutions
ITangible and real designs that offer security

Support the activity
Pragmatism, realities

Shipping Companies

Operating in Spain

Credibility as an option for the future
An operational LNG tanker: the best guarantee of
safety

Despite the limited number of LNG vessels,
there is the feeling that this is a feasible reality

Corporate responsibility, supporting the
reduction of emissions
Operating with LNG is a reality

Operating abroad
(Northern Europe)

Endorsement of confidence in the product

Confidence in a growing reality

A valid benchmark, to be imitated

Port Service Companies

Present: Stowage /
internal transport

Possible use of LNG in the medium term
Daily use inspires trust

Limited to the port area, not transferable to
everyday use

Corporate responsibility, supporting the
reduction of emissions
Feeling of security

Future: Training /

Materials / Personnel

Employment

Limited to the port area, not transferable to

everyday use

Positive reaction to job creation
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Ports with regasification
plants

Champion LNG as a fuel for the future in the
maritime sector

Positive and demonstrative actions
Improves air quality

Limited to the port area, not transferable to
everyday use

Unfamiliar with complex port dynamics and the
maritime sector

Indecisive position between supporting an
improvement in air quality and the non-
immediacy of the solution

Port Authorities

Ports without
regasification plants

Looking forward to the advent of LNG as a new
energy vector

No knowledge and misgivings about working with
LNG

Do not reject LNG, but acceptance is
tied to profitability

Limited to the port area, not
transferable to everyday use

Indifferent / expectant

Experts (university, technicians, other).

IThe fuel of the future for the transport sector
Improves air quality

Good strategic position

GHG Emissions

High credibility
Not very pragmatic
Holistic view

Support the use of marine LNG
Improves air quality

Misgivings about a new fuel with strong GHG
effect

Local Government

No stance on LNG and detached

Opposed to gas in some specific cases

Strategy focused on cars and their electrification
Port pollution is not a priority issue as it is the
remit of another authority

Some have very powerful Air Quality Plans

Govern the daily life of the city
Sources of information for air quality
Not optimistic that it will resolve the problems

Disinterest in LNG as a solution
In some cases, opposition to gas fuelled by
public officials

Gas Sector

In favour of LNG
Propaganda messages
Messages to react to pessimism

Advertising message has low credibility
[Technical and safety message is more credible
\Wary as it comes from the energy sector

Messages are perceived as interesting

Other actors (Internet)

Generally pessimistic messages

IThey have low credibility

Cause some alarm
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The maps have been summarised in the following diagrams, where the information from the previous tables has
been summarised and the main flow of messages represented. The colour code is the same as the one used in the
tables and the size of the different actors is proportional to their influence within each sphere (maritime sphere
and general public). Similarly, the vertices of the web in the centre point to the most important actors.

MAP OF SOCIAL PERCEPTION IN THE MARITIME SPHERE
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MAP OF SOCIAL PERCEPTION BY THE GENERAL PUBLIC
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The improvement in air quality is the most widely received positive message from all actors and therefore emerges
as the key to acceptance of LNG by the general public.

Environmental organisations constitute a critical nucleus with respect to LNG, recognising its contribution to
improving air quality and its contributions to reducing discharges into the marine environment (oil slicks). Their
opinion carries a lot of weight with the general public. It should be pointed out in the message that both the
improvement in air quality and the elimination of discharges into the sea is acknowledged by the environmental
conservation sector, but a 'yes, but' attitude (gas as a fossil fuel, GHG emissions, fracking, etc.) diminishes the
power of the message. The maritime sector uses a forceful and well-targeted discourse, as it regards LNG as the
only current and medium-term fuel capable of reducing emissions. It sees the electrification of ports as difficult
from a cost perspective, although the latter argument is weaker.

Companies in the maritime sector (shipbuilding, shipping and port service companies) make up the face of the
sector, and while they have little ability to reach the general public, they can define the 'playing field', creating the
image of a maritime sector that is supporting, albeit slowly, the use of LNG, thus enhancing the message’s
credibility as a good solution for the sector. It is important to point out that the model is already working in the
Nordic countries and these are held in high esteem by Spanish public opinion. Let the maritime sector know that,
little by little, new initiatives are being introduced in this field to encourage companies to stop seeing it as a distant
future possibility and to begin to incorporate it into their strategies.

The port authorities are a key actor for the implementation of LNG, and conveying the idea that they support it
would be well received by the public. Apart from public statements, using the port with the permission of the port
authority for LNG presentations and communications would be an important step. That space should also be open
to the maritime community.

While experts are held in high esteem by the general public, they are sometimes seen as detached from reality.
Nevertheless, their endorsement of the message that the fuel improves air quality would be a great advantage.

Although it does not have fully defined action plans, local government is in favour of improving air quality. The
message that LNG is the marine and port environment’s best ally for achieving the targets set for improving air
quality includes local government, even if it does not comment on the matter. A large share of the messages found
on the Internet (gas companies and other actors) focus on safety. Balanced messages highlighting the extensive
experience in safety that the natural gas sector has gained through years operating in the market, and clear and
comprehensive rules, procedures and standards appear to be the messages most favourably received by the
sectors analysed.

The following is an analysis of positive and negative perceptions, structured, as explained
previously, into a present/future framework to determine weaknesses, strengths, threats
and opportunities. They have been arranged in such a way that the positive and negative
elements are combined and shown for the present/future, with a summary table at the end.

There is an acute lack of knowledge of LNG in all sectors of society, not just among the general public, but
also in the port areas themselves and among the energy experts we consulted. As a result, there is a lack
of understanding of the day-to-day risks associated with LNG.

Due to its nature, the scope to improve on the CO2 emissions produced by conventional fuels is limited.
In some sectors, the idea that methane acts like a potent GHG has taken root.

The environmental conservation sector does not regard LNG as a clean fuel because of its non-renewable
fossil nature, unwanted leaks and venting of the greenhouse gas methane and the unconventional
methods used to extract it (fracking).
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Although poor air quality is generally perceived as a common problem, because it is not on the political
agenda of issues requiring immediate resolution, it is not considered a pressing issue.

There is no uniform approach to LNG across port authorities, nor indeed within each port authority. Each
one is at a different stage and influenced by local circumstances, which is why some are proactive and
others are reactive.

Stowage and cargo handling companies see the implementation of LNG as a distant possibility and,
although they are not opposed to the idea of it, they have no immediate plans to switch to it.

The name is seen as technical, vague, confusing and disturbing. LNG is difficult to pick out from a
hodgepodge of acronyms (LNG, LPG, CNG, NGV, etc.). The name Liquefied Natural Gas (ambiguous for
many people) means that it is confused with gas despite being a liquid, causing subconscious concern (gas
tanks, gas transport, etc.).

LNG is not seen as the only marine fuel currently capable of providing a general solution for the
improvement of air quality and, if it is, because air quality is not considered a pressing problem, greater
importance is attached to the cost of switching, hindering its implementation.

LNG carries risks which, once listed, let alone described in catastrophic terms, easily create the perception
of danger and rejection, which could be difficult to counter (as happened in the U.S.).

Local authorities’ (City Councils, Island Government) lack of support for LNG could rob initiatives to
promote LNG of momentum.

The tightening of air quality policy and regulations in cities (ports) and sailing might be out of pace with
immissions policy (cities and ports), possibly moving faster than emissions policy (at sea), thus causing a
demand for more immediate alternative systems.

The slow implementation predicted for LNG could give rise to the need for more immediate alternatives,
even though these might be partial and less effective and efficient.

The existence of partial solutions, such as 'plugging' ships into the power grid while at port to drastically
reduce the pollution they cause in port cities, is considered a clean and immediate solution by the public
and could, therefore, diminish interest in the LNG proposal.

Renewable energies are considered a panacea. There is the widespread belief that they are not yet
available because this is not in the economic interests of the large energy companies. Therefore,
messages about the benefits of LNG might be regarded with suspicion if they come from a large energy
company; moreover, LNG is seen as a barrier to renewables.

LNG’s greatest strength, according to all actors, is its impact on air quality because of its role in reducing
NOx, SOx and PM emissions, especially in port cities and regions with heavy maritime traffic.

The elimination of marine pollution caused by spillage and discharge (oil slicks).

Nowadays, we have extensive knowledge of LNG and know how to control the risks appropriately,
allowing the development of messages based on: no to risk (measures to minimise risk) and yes to
prevention (measures for our safety).

There is no deep-seated fear of LNG among the maritime and port community.

Port authorities see the extension of LNG from ships to port machinery as a natural and desirable
development.

Increased implementation of LNG in Northern Europe, in countries that have a reputation for reliability
and trend-setting.

Spain’s good position in terms of LNG infrastructure and a well-developed supply network.

LNG is seen as an alternative fuel with the potential for widespread use in the transport and maritime
sectors, where it could well become an option for the future.

LNG is not yet part of the social imagination; it is a complete stranger, which allows space to create a
positive image for the product.
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It would be possible to position LNG as currently the best solution to improve air quality in port and
marine areas.

The creation of new and specialised (quality) jobs in the services sector and the consolidation of
employment in shipbuilding due to fleet renewal.

Environmental organisations are not fiercely opposed to the implementation of marine LNG.

The likely tightening of air quality policy and regulations may create the right climate for its
implementation.

The presence of LNG in ports and sufficient information and incentives (possibly via regulations) could
cause stowage and internal transport companies to choose LNG of their own accord.
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An acute lack of knowledge of LNG by the public affords the opportunity to create a new positive image for the
product, given its current lack of visibility. However, it should be borne in mind that the name LNG is perceived as
too technical, confusing and vague.

The limited scope to improve CO2 emissions with LNG and its strong GHG effect are inherent weaknesses of
natural gas. Nevertheless, the focus groups demonstrated that this message is balanced by its contribution to
improving air quality and reducing discharges to the sea.

Even though air quality is not currently high on the public agenda, it is likely to become an increasingly salient issue
in our daily lives, aided by a likely tightening of regulations in this area, all of which will create an opportunity,
given that the message that LNG contributes to improving air quality will become increasingly important.

The weaknesses identified in relation to the different approaches of the port authorities, both internal and
external,

and stowage and cargo handling companies’ perception that implementation is still a distant reality mean that
work needs to be undertaken to communicate the safety of LNG operations and demonstrate that LNG is going to
be a medium-term solution for which we have clear references in the Nordic countries. Therefore, specific lines of
action will be needed in the Action Plan to turn these perceived weaknesses into new opportunities for the future.

The perception of the risk inherent in a new fuel is inevitable. The best response would be to convey a proactive
message of anticipation, serenity and confidence based on credible and demonstrable experience. To achieve this,
use should be made, among other arguments, of the strengths identified relating to daily use in the maritime
sector, years of accumulated know-how and the safety technologies in place.

In addition, it is important to seek the support of local authorities which, together with the backing of the
maritime sector and messages about improved air quality endorsed by experts and environmental organisations,
will lend credibility to the message sent out by gas companies.

The 'pace’ of implementation of LNG in the maritime sector is inevitably slow. In a world where everything seems
outdated before it is even introduced, slow development could give rise to disinterest and the search for more
immediate alternative solutions, especially for improving air quality, which is a key strength that must not be lost.
It will be necessary to incorporate strategies that allow co-implementation with quick solutions while the LNG
solution for maritime transport is being put in place.

LNG's most important strengths, which are far-reaching and multifaceted, are LNG’s beneficial environmental
impact on air quality and the elimination of concentrated marine pollution. These, together with economic factors
that have not been addressed in this study, are the key to successful implementation of LNG. They will have an
enabling effect on many of the opportunities identified, such as the consolidation of LNG as an alternative fuel in
the maritime sector and less strong opposition to its implementation from environmental organisations.

Strengths were identified in relation to port areas, such as the marine and port community's perception of LNG
handling as safe and the logical extension of the use of LNG in ships to port machinery by port authorities, which
will give rise to opportunities such as the implementation of LNG by stowage and internal transport companies.

Finally, the effect on employment, particularly indirect jobs in shipbuilding and new service companies created to

cater for the new fuel and its needs, while not seen as an opportunity to strongly influence public perception, is
nevertheless important enough to create a favourable climate for the implementation of LNG.
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To complete the study on public perception of LNG as a marine fuel, an Action Plan is recommended to improve
public perception of LNG on the basis of the map and keys to public perception. By drawing on the strengths and
building on the opportunities, the Action plan aims to limit the effects of the weaknesses and avert the threats,
taking into account the different opinion sources.

However, we believe there are two issues that should be addressed first.

The first has to do with the idea that had the strongest impact on public perception: improved air quality. The
second, which is also important, is the reduction of discharges into the sea. In other words, the perception that
LNG is a clean fuel, improved air quality is going to become increasingly important as time goes by. Positioning
natural gas as a fuel that improves air quality and LNG as a means of contributing to this in the maritime and heavy
road transport sectors is a present-day message that will gain momentum on its own as time passes. In addition,
images of discharges into the sea are a recurring sight which has left a lasting imprint on public memory;
therefore, any improvement in this regard will be well received. The message of improving air quality and reducing
discharges into the sea should cross-cut all activities carried out. Therefore, before undertaking any activity, we
should stop and ask ourselves the following question: Have we take account of how LNG contributes to improving
air quality and reduces discharges into the sea?

Although the second aspect only emerged incidentally in the analysis because it did not focus on LNG, we believe it
is nevertheless important and, in the event that it is positively received, it could form an important part of the
strategy to be pursued without invalidating the existing Plan.

One of the problems that emerged during the focus groups was identifying LNG. When the name behind the
acronym (Liquefied Natural Gas) was revealed, there was a change of attitude from indifferent to positive when
natural gas appeared. Participants have positive views of natural gas because it is familiar, and suggests
trustworthiness and safety. However, a large part of the effect was lost when trying to define LNG as something
new, with attendant risks, and in the short space of time that the focus group lasted, participants failed to
assimilate this new concept. It was difficult to drive home the idea of a cold liquid when we repeatedly had to refer
to gas. Later reflection led us to conclude that it is necessary to simplify the matter, and we should not try to
conceptualise LNG as a new product, but rather cast it as a way to make the use of natural gas viable, primarily for
transport. Because the fuel vehicles use is natural gas, not LNG, the risks arise in its natural gas form, not as LNG
(except for its cryogenic element, which may be important from a technical perspective but is superfluous for the
general public). Moreover, the risks associated with natural gas have been assimilated by the public; let us not
forget that many of the participants use it in their homes, or would like to use it and, therefore, they see it as nice,
manageable and safe. Furthermore, there is a common perception that it is a cleaner fuel. Presenting LNG as a
format that enables natural gas to be used in a manageable and safe way in the maritime and heavy road
transport sectors, and which is therefore cleaner, is a message that is easy to grasp, easy to explain and easy to
assimilate.

The Action Plan is divided into six broad areas of action that include the most important actors as well as the two
sectors of public perception analysed.

A.1. To promote the improvement and optimisation of natural gas prospecting, production and transportation
methods that minimise methane leaks and venting as far as possible, and demonstrate this to the public with
official accreditation.

A.2. Use tools such as the carbon footprint and the environmental footprint as a means of controlling the
reduction of GHG emissions.

A.3. To promote agreements and collaboration with renewable or low-carbon technologies so that the solution to
maritime transport is global and combined. E.g: Electrical connection to ports, energy efficiency in ships and ports,
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hybrid vessels and machinery, etc.

B.1. Encourage, in a Working Group with the Port Authorities, the exchange of information on the progress of LNG
implementation at each port and take advantages of synergies between them.

B.2. Develop a basic procedure for the implementation of LNG in ports so that each port authority can see an
implementation timeline for the elements to be developed that can be adapted to their situation and
circumstances.

B.3. In coordination with action A.3, explore in-depth solutions to the problem stemming from local environmental
groups and the general public’s demand for quick solutions to port pollution, which for them is 'plugging' ships into
the power grid. In other ports, such as Rotterdam, solutions are being implemented in this regard via LNG.

B.4. Use the port environment to carry out plan D and get the port authority involved.

C.1. Prepare information and outreach material of a technical nature about the different uses of LNG in the port
environment.

C.2. Give talks about LNG to stowage, cargo handling and container companies, etc.

C.3. Establish commercial contact with manufacturers of cranes and other port machinery to encourage the early
inclusion of LNG models in their catalogues.

C.4. To draft action and safety procedures for LNG operations at ports, in addition to standards and the provision
of training.

C.5. Include an introduction to LNG and its use in induction training for port workers. Stress the impact it will have
on air quality.

C.6. Use the port environment to carry out plan D and enlist the collaboration of a number of companies for the
carrying out of activities to raise public awareness of life at the port.

D.1. Considering public perception and the possible uses of natural gas vehicles, look for a new name and
corporate image for LNG; this should be less connected with technical concepts like 'compressed' and 'liquefied'
and focused more on the concept of gas as 'natural' from its origin, which can be played with. For example:
'natural energy', 'natural fuel' or even a variant on the trade name used by the competition: 'natural autogas'
(autogds natural).

D.2. Exhibition space inside an LNG truck adapted to showcase the CORE project and the fuel’s properties (ease of
handling because it takes up less space, transportability, stability, safety, clean fuel), referencing experts’
comments. Prepare basic information flyers and merchandising.

D.3. Space devoted to 'what we breathe when we breathe', the effects of pollutants on people’s health and how
natural gas improves air quality.

D.4. Space devoted to marine pollution caused by discharges and how natural gas and LNG prevent pollution.

D.5. Space devoted to contextualising LNG in the marine environment: where we find it (ships, port services), how
it creates employment (shipbuilding, specialised services), examples of vessels that use LNG, shipping companies
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that are already using LNG and others that intend to do so, examples of common uses in the Nordic countries and
Spain’s outstanding distribution network. The opportunity will be taken to convey the non-explicit message that
LNG is already happening, that it progresses day by day, so that by the end of the visit, visitors will have reached
the inevitable conclusion, without being specifically given the message: We are on the way.

D.6. Cross-cutting message: about LNG Vessels — clean and environmentally-friendly boats — Blue Boats (using blue
as a symbol of cleanliness and quality in the marine environment based on the idea that blue flag beaches are
clean beaches).

D.7. Cross-cutting message: about LNG Ports — clean and environmentally-friendly ports— Blue Ports.

D.8. Carry out awareness-raising programmes tailored to the different target audiences from the LNG truck:
Schools campaign. Focused on gas as a useful and clean energy for people’s lives.
University context. Focused on improving air quality by reducing polluting emissions and eliminating
discharges.
Rest of general public. Focused on: improving air quality, eliminating discharges and LNG as a safe fuel.

E.1. To establish high-level contacts with mayors to iron out any resistance and secure their support for the
project.

E.2. Engage City Councils and Island Government in port districts through areas they may have an interest in:
Environment, Tourism, Employment and economic activity, Energy, etc.

E.3. To organise events and seminars on LNG, improving air quality and eliminating discharges to the sea with the
participation, collaboration and support of the City Council.

E.4. In line with A.3 and B.3, get local authorities involved in the process of finding solutions so that they can help
build bridges and develop common strategies, thus securing institutional involvement in LNG projects.

F.1. Secure the participation of environmental organisations in LNG events, not in an attempt to persuade them,
but to foster relations based on recognition and mutual respect for differing stances.

F.2. Underscore the message that LNG is a clean alternative fuel that improves city air quality, reduces emissions in
the marine environment and prevents polluting discharges, a message that is shared with conservation groups.

F.3. Communicate, in a transparent way, the progress being made in improving the CO2 emissions of vessels with

LNG engines over conventional ones, as well as in reducing the organisation’s carbon and environmental
footprints.
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