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Duurzaam Consultancy is a group of student consultants from Leiden University
commissioned by Erfgoedkwartiermakers and LDE Centre of Global Heritage &
Development. 'Duurzaamhaven' translates to 'sustainable port' in Dutch,
indicating its orientation towards sustainable transition of ports. Currently, the
research conducted is focused on the sustainable transition of the harbour of
heritage port city Maassluis in the Netherlands. 

In the face of urban decline and the rising threat of climate change, the historic
port city of Maassluis has the dilemma of preserving its maritime heritage while 
 carrying out its sustainable transition. In collaboration with the
Erfgoedkwartiermakers Coöperatie and the Leiden-Delft-Erasmus (LDE) Centre
for Global Heritage and Development, Maassluis is innovating its harbour to lower
its CO2 emissions whilst honouring maritime heritage and making the city
attractive for future residents. This is done in collaboration with different
stakeholders. These stakeholders include the tugboat associations and their
volunteers, relevant private sector businesses, the municipality of Maassluis, the
Erfgoedkwartiermakers, and others.

This research will investigate the potential challenges and opportunities
concerning the sustainable transition of the Maassluis harbour. The challenges
and opportunities will be identified by analysing the public perception of the
project of making Maassluis harbour sustainable (along with other relevant topics
that relate to the goals of Erfgoedkwartiermakers and the Municipality of
Maassluis). By utilising the methods of literature review and conducting
interviews with stakeholders and experts in relevant fields, this study aims to
identify the attitudes, technologies, and public policies that may inhibit or
contribute to the sustainable transition of the city harbour. Results from these
methods of research will be presented in the format of a matrix. Additionally, 
 these results will contribute to recommendations pertaining to policy and
technologies in the Maassluis harbour.
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In the face of the impeding climate crisis, countries around the world are
undertaking governance initiatives to reduce the anthropological impact on
the planet. There is greater pressure on member nations of the European Union
– such as the Netherlands – to do so, given that the EU is responsible for 22% of
cumulative greenhouse gas emissions (Ritchie, 2019). For EU countries such as
the Netherlands - whose industrialisation was greatly aided by its trade – this
particularly impacts its port cities (Paiges-Sanchez and Daamen, 2020). Despite
the challenge of making port cities sustainable – as their economies are
traditionally centred around fossil fuels – it is an important factor in countries’
sustainable transition.
 
This research will focus on the harbour of Maassluis, a small port city located in
the Zuid-Holland province of the Netherlands. Founded around the sluice
constructed on the sea dike, the historic tugboats are a proud part of the city's
heritage. Over the years, it has become a ‘shrinking city’, characterized by the
loss of its working population to nearby urban hubs, economic downturn,
excess dependence on its maritime sector and resulting societal problems. The
city is also suffering from the growing threat of climate change. As shown by
the figure below, Maassluis faces the threat of projected rising sea-levels. Thus,
there is pressure on European cities like Maassluis to speed up their sustainable
energy transition.

I. INTRODUCTION
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In collaboration with Erfgoedkwartiermakers and the LDE Centre of Global
Heritage and Development, the Maassluis municipality has laid out a 10-year
development plan to address the city’s problems – including its environmental
ones (Anonymous, n.d.). According to the Erfgoedkwartiermakers, certain
actions have been undertaken in the first year since its implementation: buying
of the Living Lab building, initiating the common sailing program and talks
with other municipalities have begun. The Living Lab project is a builiding
bought by the municipality on the harbour, in which Erfgoedkwatiermakers are
planning to install solar panels, but also the unique technology of sea salt
batteries to store energy. This building will be used to have research and
trainings on sustainability in the maritime sector, in partnership with
technology univeristies, to engage the youth. The municipality has also taken
steps towards advertising the city's maritime heritage through tourism by using
her historic ships. 
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What past policies are already in place to make the Maassluis port
sustainable? 
To what extent were the implemented actions and policies successful
according to stakeholders? 
What is the perception of the stakeholders on the status and potential for
the sustainable transition of the Maassluis harbour? 
What alternative sustainable technologies do stakeholders believe are
appropriate for the sustainable transition of the Maassluis harbour?

While certain actions have been implemented in the first year, several
interventions remain to be carried out over the next nine years. In this way,
Maassluis can become a resilient city that can withstand shocks of any nature
(environmental, economic, institutional, or social) (OECD, n.d.). Since the City
Maritime Harbour project is organic and constantly developing, it requires
continuous research on its progress and potential future interventions. This
necessitates the study of the status of the project and what opportunities
should be considered to advance its progress. 

This will be achieved by answering the main research question: 

What are the challenges and opportunities of the sustainable transition of the
Maassluis harbour? 

This question will be assessed by examining the success of existing policies and
relevant technologies developed to make the harbour sustainable. Since the
transition towards a resilient city taps into the interlinking of the economy,
society, environment, and governance, it is also important to study the role and
perspective of stakeholders from these different spheres. These stakeholders
include the Maassluis municipality, maritime technology experts, members of
tugboat associations and residents of the city. Since these actors play a role in
the formulation of city development plans and/or are affected by them, it is
important to assess their perspectives. They are best suited to providing
knowledge on this topic from different angles. 

Accordingly, the researchers formulated the following sub-questions: 

1.

2.

3.

4.

The first sub-question aims to identify the actions already put in place. Some of
these actions have been described earlier in this introduction. The question will
answer the part of the opportunities in the main research question together
with the second sub-question. As it looks to assess the success depending on
different stakeholders. What is perceived as success will depend on the
individual definitions of the interviewees. This second question will also help
answering what obstacles are there, if some policies were not considered to be
successful by certain stakeholders.
 



The third sub-question will concern determining how the stakeholders define
and perceive the sustainable transition in Maassluis. This will allow the
researchers to have an overview of how important this transition is to the
interviewees and see which groups will be supports or obstacles to actions
towards this transition. The transition includes the actions described earlier as
well as ones that can be identified thanks to the fourth sub-question. Indeed,
the fourth one will help identify what innovations are possible in Maassluis and
which ones do stakeholders believe to be useful and important to put in place.

In order to answer all these questions, qualitative research will be undertaken in
the form of a critical literature review with rounds of interviews and a public 
 survey. The aim of this project is not only to identify what challenges and
opportunities are present to carry out the sustainable transition of the Maassluis
harbour, but to utilise this information to also come up with recommendations
for solutions on how to better implement the sustainable goals of the
municipality concerning the harbour.

The findings of this report have the potential to contribute to the organic 10-
year development plan. The main role that these results can provide is
contributing a base of knowledge concerning the stakeholders which can then
aid the development of other ideas and solutions for the remaining period of
the project, benefitting the clients. Additionally, this report will help contribute
to the currently scarce research on sustainability of the Maassluis harbour. 

For example, transitioning to renewable energies would not only help tackle
emissions, but also make the city more resilient against energy crises, such as
the one induced by the Ukraine war (IRENA, 2022). This also has the benefit of
creating economic opportunities, which could incentivise young people to stay
and work in the city. It would lead to diversification of the city’s economy. Thus,
there are many potential opportunities for carrying out the sustainable
transition of the Maassluis harbour, which the 10-year development plan aims
to achieve. This relates to the buildings and infrastructure in the streets by the
harbour area, as well as the canals and boats in the harbour. It is useful to know
which such opportunities are there, and what obstacles make it difficult to
reach them, this is what the proposed research aims to identify.

It is expected that collecting and analysing public opinion on these ideas and
on what projects the public wants to see happen will best help the ten-year
project. This could be helpful for the municipality to identify which solutions
would be met with support and resistance. This could help in being prepared
for the aftereffects of carrying out an initiative. Further, establishing what
technologies are already available according to different stakeholders, can give
ideas on what potential interventions are suitable. 

7
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II. METHODS
The research methodology consists of semi-structured interviews, a literature
review and a survey. The literature will complement the interviews and survey
results with findings of previous research and thus help solidify the knowledge
base that is being created. 

1) LITERATURE REVIEW

This literature analysis will involve peer reviewed academic articles retrieved
form Google scholar, Web of Science, Leiden catalogue and other online
scholarly websites. A matrix will be created with categories using certain key
terms, such as a) “sustainable innovation”, b) “sustainable ports/harbours”, and c)
"maritime heritage". Relevant data from each literature will be categorised
accordingly and allocated into a matrix. To allow for a clear and credible
analysis, a minimum of the most relevant 10 articles has been used. Since there
is scarce literature available concerning the Maassluis harbour specifically,
these articles pertain to contexts beyond Maassluis. Additionally, the review
explores different technologies, such as under quays water tanks or sea salt
batteries, that have either been mentioned during interviews or by the clients,
or are discovered thanks to the literature review and are used in the interview
questions. Research on other Dutch port cities with heritage and those in
nearby countries are also considered. Articles on relevant topics such as
sustainable ship design, energy transition of ports, etc. are also included. The
findings from the analysis of literature informs the questions formulated by the
researchers for the stakeholder interviews and help contribute to the final
analysis for the conclusion with previously researched information and
innovations.
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2) INTERVIEWS

In order to determine the opinions of the different stakeholders, interviews
were conducted and a matrix was established to code and analyse them. This
method was chosen as it is an appropriate method of gathering opinions, as the
researchers are directly in contact with the participants interviewed. The
interviews are also semi-structured, which allows for the research to orient the
questions according to responses and context. Not only does this allow for
flexibility, but rich, in-depth qualitative data can be obtained in this way. 

Every interview was tailored to the type of stakeholder. Therefore, a script guide
was made for each stakeholder type: experts, municipality workers, tugboat
association members and commissioners. They were partly informal, as some
questions were asked outside the script depending on the flow of the
discussion. However, it was ensured that a set important range of topics
answering our sub-questions were covered. These include: opinions on the
project by Erfgoedkwartiermakers and specific projects (depending on how
aware the stakeholder is of the project), the balance between cultural heritage
and sustainability, sustainable technologies and advice the stakeholders could
provide regarding new technologies or other stakeholders. Furthermore, certain
keywords and themes were common to all interviews: sustainability,
innovation, maritime technology, Heritage Deal, heritage tugboats, challenges,
and opportunities. While certain contacts were provided by our clients, other
interviewees were contacted through researching experts on this topic. They
were contacted by email and by phone and conducted either online or in
person (in Leiden or Maassluis). 

All the interviews were recorded with the consent of the participants and then
later transcribed using different tools (such as the website Trint). The transcripts
were then analysed using a matrix (please refer appendix). The matrix had  the
main keyword as "perception" and included categories of: sustainability,
maritime heritage, the Heritage Maassluis project, and sustainable innovations.
Each category has indicators to identify sentences within the interviews and
decide which category they fit in. Further, each category was divided into two
sub-categories, one each for positive and negative perception. Using different
colours, the interview transcripts were coded in order to better visualise what
are the dominant opinions and perceptions. This technique is used for
qualitative research in political science and other social sciences. The
researchers decided to use this technique as it seems to be a clear way to
visualize properly the opinions and use it to analyse the overall interviews using
the same codes and definitions of categories. The same matrix could be used
for both interviews and literature review which also allowed to combine the
results better.



Interviews were chosen as the best research method because they provide the
most comprehensive reception of the opinions and perceptions of all
stakeholders. Interviews allow for different relevant topics concerning the
harbour, and letting the conversation guide the questions and answers, in order
to gain a more holistic approach. Ten interviews have been conducted; this is a
sufficient number for comparison and analysis. The interviewees included
experts that were not directly related to Maassluis, this allowed to have an
outside opinion as well as the perception of the stakeholders directly part of the
city.

Using this comparison, the researchers will be able to state whether the project
by Erfgoedkwatiermakers is supported by the relevant stakeholders, whether
sustainability is important for stakeholders, what challenges are perceived by
them, and what innovations seem to be possibilities for this project. The
interviews include questions regarding all four subquestions. Such as: 
a) What sustainable innovations do you think could be applied to the Maassluis
harbour? 
b) What is your opinion on the 10 year project by Erfgoedkwatiermakers?  

3) SURVEY
As the researchers did not receive a budget to cover travel costs, it was not
feasible for them to travel to Maassluis often enough. This made the prospect of
interview a sufficiently large sample of residents difficult. Due to these financial
and time constraints, the plan of interviewing locals was replaced with sending
a short survey of 10 questions. Numerous flyers with a QR code linking to this
survey was distributed around the city. The survey was made using Leiden
Qualtrics and was published in both English and Dutch. 

The aim of this survey was to collect both quantitative and qualitative data by
using  both open and multiple-choice questions. These questions focused on
attitudes towards achieving sustainable development goals, tourism, and
economic development (see appendix).

10
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III. RESULTS & DISCUSSION
In this section, the results from the overall research will first be summarised. The
main findings of the literature review and interviews are then presented in two
tables, the first and second denoting the challenges and opportunities of
Maassluis' sustainable transition respectfully. Finally, these findings of both
research methodologies will be compared and analysed separately. 

First, most interviewees indicated a mostly positive perception of sustainability in
general and of the ‘City Harbour Maassluis’ project. All participants agreed that
there is a need for a comprehensive 10-year development plan to revive the city’s
economy and begin its sustainable transition. These results were detected
irrespective of disparities in interviewee's  level of previous knowledge of the
project. This sentiment is reflected in existing literature, which calls for the
urgent need to develop vulnerable port cities sustainably. Both literature and
experts interviewed shared a promising variety of sustainable technologies that
could be relevant for the project. 

However, the participants also established what they perceived as challenges to
this project. The most cited challenges included the funds required, the amount
of energy required to facilitate the use of electricity to propel a tugboat, and
unwillingness to change the old engines of the tugboats. Similar inferences were
drawn from the literature review: limited funds, lack of public awareness and
reluctance to change, and complexity of stakeholder collaborations. 

Furthermore, the opportunities and advantages identified include a variety of
sustainable innovations (such as fossil fuel alternatives) which can be researched
in the Living Lab, with cooperation between port and city authorities, and
building community engagement. 
   



Funds

Interviews

De Haas
Cost efficiency of the reduction of
emissions is not good.

Elbe Stichting Biofuels are expensive

Quay expert for the
municipality of Maasluis

Funds for harbour restoration in
certain sectors in unavailable

Stichting Sleepboothaven
Maassluis

Sailing costs for tugboats are high
and stichtings are struggling
financially

Alphatron Marine
Projects need a lot of money and will
need money

Erfgoedkwartiermakers Low funds for the project

Literature
Sesana (2018)

“In heritage sites with high
vulnerabilities costly adaptation
measures are required, however,
institutions and managers in charge
of the preservation of cultural
heritage sites do not have sufficient
financial resources to undertake all
required adaptation efforts.”

Daly (2022) Funds

Electrical Engines Interview Padmos Industries

A lot of electrcity is needed to
propel a tugboat on an electric
engine, that does not seem
feasible or desirable.

 
PhD candidate

Universiteit Leiden

Electric engines are only
sustainable if the electricity is
sustainably sourced.
Lots of electricity is required to
propel boats with electricity and
just the living lab does not seem
enough.
There is a loss of power and
efficiency because of charging.

Reluctance to Change Interview

Quay expert for the
municipality of Maasluis

The Advisory Committee of Culture
is reluctant to change sometimes

PhD candidate Universiteit
Leiden

Some people are nostalgic and
don’t want to change the engines,
that does not make sense to him

Alphatron Marine
The owners of tugboats might not
agree with plans to change them

Elbe
Do not wish to electrify or replace
the engines of the tugboats

12
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Difficulty of stakeholder
structure

Interview Alphatron Marine
Every tugboat is privately
owned which can hinder
action

  
Stichting SLeepboothaven

Maassluis

Stichtings are separate for
each boat and don’t want to
connect or have a hard time
to connect.

  De Haas

Mismanagement by the local
government regarding
permits and work areas.
Already existing
infrastructures are not being
exploited.
Limited communication
between the project and the
organisation.

  
Quay expert for the

municipality of Maasluis

The municipality is in-charge
of the maintenance of quays
but cannot sell energy if they
install water tanks in them to
create energy.

 Literature Wang (2019)

“No clear connection
between community
attachment and sustainable
tourism.”

  
Paiges-Sanchez and Daamen, 

 (2020)

“The role of stakeholders
from both sides
– port authorities and city
administrators –
becomes complicated.”

  Daly et al. (2022)

“Governance and
transboundary management
are some challenges in
preserving the cultural
heritage of Asian ports.”

13



Youth engagement Interview Elbe Stichting

The future of tugboat associations is
uncertain because volunteers are old and
no youth is interested.
Without youth, plans by
Erfgoedkwatiermakers for the boats
cannot happen. The change in
demographics of the city - there is an
increase of immigrant populations - could
contribute to this lack of interest in youth
towards preserving the maritime heritage
of the city. 

  Alphatron Marine
Youth does not have interest in maritime
museums. There is high skilled youth but
no jobs in Maassluis.

  De Haas
Current museums are unable to educate
youth about heritage and maritime
techniques.

  
Stichting Sleepboothaven

Maassluis
It is difficult to involve young people in the
project.

Difficulty of working with old
boats

Interview De Haas
Adding sustainable innovations to old
engines could have negative effects on the
engines.

  Alphatron Marine

Older ships are not suitable for engine
conversion.
An old engine is a piece of art, modifying it
leads to resistance.

  
PhD candidate Universiteit

Leiden
It is difficult, if even possible to modify the
design of old boats.
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 Literature
Danish Ship Finance: Shipping

Market Review

“With the time it takes to
upgrade new fleets and
construct new fuel
infrastructure, the demand
would have shifted
significantly.”
“It may take five to ten years
before a new generation of
vessels, powered by zero-
carbon fuels, defines more
than pilot projects and early
green corridors.”

Challenges of existing
sustainable technologies

 De Haas
Perceive the change to
alternative fuels as extreme.

 Interview Alphatron Marine

Perceives the change to non-
fossil fuels impossible before
at least 20 years.
Existing technology using
other fuels (electricity,
hydrogen) are hard to repare
while sailing.

  
PhD candidate Universiteit

Leiden

Necessary to have a bunker
station near in order to use
hydrogen.
If there is a hybrid engine, the
crew will only use the diesel
part.
Hydrogen is only sustainable
if created sustainably.

  Padmos Industries

There is a fear around lithium
batteries/electric batteries
due to the possibility of it
burning.
There is currently some loss of
horsepower when switching
to efuels.

  Elbe Stichting
Biofuels might damage
tugboat engines.

15



Funds and sustainability  
Quay expert for the

municipality of Maasluis

Sustainable projects will
bring funding/sponsors and
subsidies.

 Interview
Stichting SLeepboothaven

Maassluis

Sustainability of Maassluis
will make it more
economically attractive.

  Padmos industries

Having new techniques like
the hydrogen using old
tugboat engines would bring
tourism from all over Europe.

 Literature Sesana (2018)

Fundraising
more resources (financial,
technical, and human) are
required to enable
adaptation of cultural
heritage sites to climate
change.
Financial resources are part
of the ‘managerial and
decisional adaptations’

Opportunities

Possibilities Method Source Exact Concern

16



The Living Lab Interview Elbe Stichting
The tugboat associations will
be part and want to be part of
the living lab process.

  Padmos Industries

The living lab is a good idea
and especially the salt
batteries and how useful it can
be for energy storage.
Project for the living lab is to
research changing old tugboat
engines’ fuel to efuels, maybe
with a university partner.

  Alphatron Marine

The living lab will attract youth
The company can provide a
sailing simulator for the youth.
Collaboration with
Hogeschool in Rotterdam
already in progress with the
company.
Should be governmentally
recognized meeting center for
the practical training of youth.

  De Haas

Already has the qualifications
and wishes to be included in
the project of bringing
education on the maritime
sector.

  Erfgoedkwartiermakers
The living lab will allow the
collaboration of multiple
stakeholders

17



 Interviews
Quay expert for the

municipality of Maasluis

The under quay water tanks to create energy
is a feasible innovation.
Rain proof project, a sewage system that
allows rainwater to be directly sent into the
harbour.

  Elbe Stichting

Biofuels can replace fossil fuels in engines,
possibility of not removing but modifying
them. Technologies for the rest of the harbour
should be found.

  Erfgoedkwartiermakers
Installing solar panels on the roofs of harbour
buildings which will help charge the ships.

Sustainable Technologies
/Innovations

 
 Padmos Industries

Use of e-fuels (hydrogen and methanol) in the
old tugboat engines should be possible, is
already being researched in new boats by
manufacturers so why not old ones.
Interest in the sea salt batteries and the
expectations of them.
Storing energy is the most important thing, so
the harbour should have equipment to do so
like the sea salt batteries in the living lab.
Future possibility of using fuel cells rather
than generators for long distance boats.
Hydrogen is not a dangerous fuel so can be
used safely.
The tugboats don’t sail too much so the loss
of horsepower caused by the change to
biofuel should not be much of a problem.

  
PhD candidate Universiteit

Leiden

For short distances, batteries is a good
alternative for more sustainable boats.
Nuclear powered vessels already exist in
military. Hydrogen can be used and is a zero
emission fuel Ammonia can also be used
(example of Egammonia.nl).
Big saving technique.
Replacing the engine is an option.

  Alphatron Marine
Lithium batteries are a good short-term
replacement for fossil fuels.

 Literature Sesana (2018)

“Working on mitigation & adaption:
enhancing energy efficiency in historical
buildings, improving the sustainability of
interventions in historical buildings,
enhancing the reuse of original materials
during restoration and refurbishment”
“Suggested ‘practical’ adaptations include:
building coastal defences, roofs, and shelters;
improving drainage systems; avoiding
maladaptation such as the inappropriate use
of certain building materials and developing
new materials compatible with the historic
environment.”

  Meyer et al (2021)

�    Concept of Smart Port: fully automated,
digitally-constructed ports which effectively
utilise resources for optimal environmental

and economic usage.
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�    Smaller port cities may not need
digital technologies. The individual
needs and technology capacities of
each port – depending on their size –
must be assessed to decide which
technologies are appropriate

  Howard

�    Hoteliers first resisted to a scheme
to refurbish the terraced properties by
the seafront of Weymouth. After a free
trial, they became supporters of the
scheme

Importance of maritime
heritage

Interviews
Quay expert for the municipality of

Maasluis

The historical tugboats are the
identity of Maassluis and are very
important to its citizens. The harbour
is worth putting money into.
Residents all have a connection with
the harbour.

  Padmos Industries
The tugboats engines are important
historical engines that must be kept.

  Elbe Stichting

Replacing the engines is not an
option.
For boat enthusiasts and volunteers
the engines are an important piece of
the tugboat’s history. This heritage is
under threat due to the lack of young
volunteers.

 Literature Duran (2015)

Identity is linked in sense to maritime
activity (in communities that
historically have their economy
centered in maritime activity)
Maritime heritage as an important
part of history and identity of citizens.
“The provision of cultural goods
positively affects social wellbeing.

  Wang (2019)

Community perceptions of heritage
play a great influence on
effectiveness.
Emotional connection to heritage
sight is important for community
involvement, as this also brings value
to the community.

19



Stakeholder engagement    

 Literature Duran (2015)

�    “The nature of cultural heritage
as a public good implies that some
cultural elements would not survive
without some form of collective
action, as the market does allocate
resources properly, with a provision
lower than socially optimal.”
o Application to Maassluis:
Collective action/collaboration
needed in order to implement
Eerfgoedkwartiermaker’s heritage
plan and sustainable practices

  TU Delft

�    Researchers emphasises the
importance of strong relationships
between public participation and
the involvement of port authorities
�    Lisbon city’s diverted approach
towards utilising heritage to enable
this sustainable transition has
opened pathways for port-city
coalitions. These coalitions are step
towards interlinking the socio-
economic, environmental and
economic domains of this issue.
This approach entailed adopting
UNESCO’s Historic Urban
Landscapes, which triggered
stakeholders to rethink the
relationships between the two sides
– port and city.

  Meyer et al (2021)
�    CSRs can be used to drive
practices for activites in small and
medium port cities

20
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1) LITERATURE REVIEW
Results from the literature review concern the topics of a) sustainable
innovation, b) sustainable ports/harbours, and c) maritime heritage. Each
category of literature described different potential challenges and
opportunities for the sustainable development of city harbours. Only a few
articles pertained to the Maassluis context specifically. Possibilities concern
positive factors contributing to the sustainable transition of the Maassluis
harbour, while challenges are the negative factors that inhibit the said
transition. Each topic researched in the literature review are interrelated in
providing cohesive results that are relevant to the Maassluis harbour. The results
are categorized in the table above, for Barriers the information is in three
categories: Funds,  Difficulty of Stakeholder Structure, and Difficulty of Working
with Historical Boats. 

First, the issue of funds is discussed in the articles by Sesana et al. (2018) as well
as Daly et al. (2022). Sesana et al. (2018) see the climate crisis as a risk to lose
part of heritage due to the lack of ressources available for the adapation to the
climate crisis, including financial ones. They specify that highly vulnerable
heritage buildings are the ones that require the costliest adaptation measures,
and that cultural heritage organisations do not have those funds, they give the
example of European archaeological sites in danger of coastal erosion which
cannot all be moved. Daly et al. (2022) have a similar discourse regarding the
preservation of cultural heritage of Asian ports, although their scale is not as
comparable to Maassluis due to it regarding the much longer shore in Asian
countries. 

Second, the difficulty of the stakeholder structures is determined by Paiges
Sanchez et al. (2020), Daly et al. (2022), and Wang (2019). Paiges Sanchez et al.'s
report (2020) explores the role of heritage in the sustainable development of
the waterfront of Lisbon, this report, done by TU Delft researchers, emphasises
the importance of strong relationships between public participation and the
involvement of port authorities in sustainable projects. They also assess that
many European port cities face the challenge of tensions in those relations and
that this complicates the developments. Daly et al. (2022) also identify
institutional limitations as a challenge to preserving cultural heritage. Finally,
Wang (2019) focuses on three main aspects, including the relationship between
community and marine heritage. He evaluates community and its perceptions
of heritage to be positively correlated with the implementation of measures to
preserve heritage. 

Third, the diffculty of working with old boats is discussed in the Shipping
Market Review by the Danish Ship Finance (2021). They state that it will take at
least fiev to ten years for new ships that work on biofuels to be commercialised. 



On the other hand, the possibilities identified in the literature review pertain to
the following categories: fundraising, sustainable technologies/innovations,
maritime heritage, and stakeholder engagement. 

First, the opportunity identified is the possibility for raising funds in order to
provide a more robust amount of resources concerning sustainability.
Additionally, the fundraising would be required to enable adaptation of cultural
heritage sites to climate change (Sesana, 2018).  By facilitating efforts to raise
funds for their projects, the municipality of Maassluis and
Erfgoedkwartiermakers can catalyse the implementation of sustainable
practices in combination with heritage conservation in the Maassluis harbour. 

Second, the opportunities regarding sustainable technologies identified are as
followed. First, adapting the pre-existing architecture and heritage sights to
include sustainable technology can prove to conserve heritage whilst
promoting sustainable innovation (Sesana, 2018).  Additionally, adapting
practical elements of pre-existing infrastructure can aid in maintaining and
ensuring the durability of pre-existing infrastructure and heritage sights. This
method is best referred to as 'proactive adaptation' (Sesana, 2018). Second, the
implementation, or rather consideration, of using smart port technology that
digitally-constructs ports which effectively utilise resources for optimal
environmental and economic usage (Meyer et al 2021). This practice could help
facilitate the most efficient possibilities of potential practices in the port, which
reduces waste and unnecessary carbon emissions. However, this technology
could be unnecessary for the context of Maassluis, because the port functions at
a much smaller scale then other major ports in the area. 

Third, concerning the topic of maritime heritage the opportunities identified
regard the facilitation of public identity with maritime heritage and the
relationship between public perception of heritage with policy
implementation. In regards to public identity, maritime heritage plays a role in
the cultivation of public identity, in that the historical context of a town or city 
 creates a sense of connection amongst the citizens of the said town or city .
This personal relation to maritime heritage contributes to the well being of the
citizens and the conservation of heritage (Duran, 2015).  Additionally, the
citizen's connection to maritime heritage creates a positive relationship with
policy implementation. This relationship occurs because positive public
perception of maritime heritage supports the implementation of heritage
conservation policies, which then increases the public positive perception of
maritime heritage (Wang, 2019).
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Finally, the opportunities identified with the category of stakeholder
engagement are as follows. First, collective action is needed in order to
establish effective public policy concerning maritime heritage (Duran, 2015).
Second, strong relationships between stakeholders and public engagement are
a crucial factor in facilitating effective heritage policies that incorporate
sustainability. Third, corporate social responsibility (CSR) funds of private
companies (either from the city of Maassluis or elsewhere) can be utilised to
help encourage sustainable activities in small scale and medium sized port
cities (Meyer et al, 2021). 
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2) INTERVIEWS
The information regarding the Barriers to the sustainable transition of the
Maassluis harbour were put into five categories: Funds, Electrical engines,
Reluctance to change, Difficulty of Stakeholder Structure,  Youth engagement,
Difficulties with Old Boats, and Challenges of Existing Sustainable Technologies. 

First, the lack of funds available to continue the next stages of the City Harbour
Maassluis project was termed as the major obstacle. According to
Erfgoedkwartiermakers a majority of the project budget was spent on buying a
building for the Living Lab. More funds need to be arranged for the next steps,
which was echoed by Influential Tugboat owners. The lack of cost efficiency in
emission reduction perceived by De Haas company was evidenced by members
of the Elbe tugboat association, who explained that although they believe in
sustainability, it is very expensive switching to a fuel alternative such as biofuel.
It is difficult for stichtings to allocate funds for sustainability projects, when they
are already struggling financially due to high sailing costs, etc. .

Second, many interviewees pointed out the difficulty in electrifying engines,
which is an aim in the City Harbour Maassluis project. According to Padmos
Industries – an importing company in the maritime sector – tugboats would
require a large amount of electricity to be propelled. Not only would this be
undesirable, the amount of power lost through charging would be unfeasible
and compromise its efficiency according to experts on maritime technology.
Furthermore, maritime experts believes electrifying engines would only be
sustainable if the power is sourced from green fuel.  

Third, the reluctance of different stakeholders to take action and support their
positive perception on sustainability was identified. One of the Tugboat owners
and entrepreneur pointed out the unwillingness of tugboat owners to consider
sustainability initiatives that would compromise the heritage of their boats, i.e.,
the historic engines. The interview with members of the Elbe Stichting supports
this viewpoint; they voiced their opposition to modify the old engines. For them,
changing the engines in the bid to make the boats sustainable would put at risk
the historic value of the boats. This sentiment of nostalgia is not limited to
tugboat owners and volunteers, but extends to the population of Maassluis as
well.   

Fourth, the limitations and separation of different actors vital for the City
Harbour Maassluis project to succeed complicate the issue. The tugboats are
privately owned and thus, any attempt to make the boats sustainable will
require their permission. Not only are boats separately owned, the stichtings of
these boats work independently and do not have a history of close cooperation.
This could complicate efforts to get tugboat owners and associations to take
collective sustainable action. Next, the municipality allegedly had mismanaged
work permits and areas, and underused infrastructure relevant for the project.
There is also a lack of communication and 
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transparency regarding the project. This was evident during most interviews;
the people who were aware of the project were not highly aware of its status. 
 
Fifth, the lack of youth engagement compromises the future of the City
Harbour project. Since the tugboat associations are made up of older residents
of Maassluis, it is vital to ensure there are youth to take over in the future.
However, there is a discernible lack of interest from youth. The current maritime
museums may not be sufficient to educate the city youth about their heritage
and maritime techniques. Also given the lack of jobs available for the high-
skilled youth, they are less incentivised to stay in the city, which limits the
number of young people left to involve in the project, crippling the capability of
the city to develop sustainably. 

Sixth, it is difficult to make tugboats which are decades-old sustainable without
damaging the engines. As a tugboat owner shared, the engine is a piece of art.
Besides, some older ships are simply not capable of handling anything but fossil
fuels, eliminating any hope of alternative fuels. Attempting to resolve this issue
by changing the design of old boats is extremely difficult. 

Seventh, there is a number of obstacles to making use of sustainable
technologies that are already available. As aforementioned, fuels can damage
the boat engines – this applies to biofuels. In relation to hydrogen as a fuel
alternative, it may realistically have to be implemented as a hybrid engine (with
diesel). In this instance, it is possible that the crew will only use the diesel part.
Practical difficulties that come with switching to hydrogen include the need to
set up a bunker station in the vicinity of the harbour. In the case of lithium or
electric batteries, there is a fear of burning. Due to these challenges, there is a
mindset across several stakeholders – namely de Haas and tugboat owners – of
changing boat fuels as extreme and a process that would anyway be impossible
for the next two decades. 

The opportunities identified in the interviews were categorised under the
following themes: Funds and sustainability, the Living Lab, Sustainable
Technologies and Innovations, Importance of Maritime Heritage and
Stakeholder Engagement.  

First, the prospect of the Maassluis harbour becoming sustainable will make it
economically attractive. This is because in the current climate in the industry,
sustainability projects attract subsidies and sponsors. The combined tag of
sustainability and heritage may draw more tourists.  

Second, there were many suggestions directed at the Living Lab. Not only
should technologies such as sea salt batteries be tested in the lab, but it should
serve as a platform for relevant stakeholders to collaborate. It must be ensured
that youth, tugboat associations and shipping construction companies like de 
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Under-quay water tanks to create energy 
Rain-proof sewage system allowing rainwater to be sent directly to the
harbour 
Not replacing, but modifying engines to run on biofuel or hydrogen 
Installing solar panels on roofs of buildings in the harbour to power the ships 
Sea-salt batteries 
Lithium batteries 
Using fuel cells instead of generators 
Coastal defences, roofs, and shelters 
Drainage systems 
‘Smart Port’ - this is a digitally constructed port that optimally uses resources 

Haas are included. Furthermore, the municipality could take advantage of this
set-up to introduce a training centre for youth to learn practical maritime
techniques. 

Third, a number of sustainable technologies and innovations were identified.
These included: 

Contradicting the views of other maritime experts, Padmos Industries believes
that the amount of horsepower lost while powering engines on biofuel is
negligible. This is because the tugboats do not sail long distances. This feature of
tugboats makes them appropriate for the use of batteries. 

Fourth, the importance of maritime heritage was pointed out by many
interviewees as a positive thing for the harbour of Maassluis. This importance
affected their view on certain technologies and justified certain ideas they had
for the harbour. The importance of the historical tugboat engines was often
repeated, by tugboat associations, but also by some experts, a municipality
consultant and the commissioners. Not only the tugboats but the harbour as a
whole was discussed as a very important and integral part of Maassluis,
something that brings joy and connects the residents of Maassluis. This justified
for some the amount of money that is will be put into keeping and developping
the harbour, as well as the change of fuel rather than of the whole engine in
tugboats. 
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3) SURVEY
No responses were received. Thus, the research is unable to assess the
perspective of residents towards this topic. 



LIMITATIONS

The scope of this research presented many limitations that are acknowledged
by the researchers. First, the timeframe of this research proved to be difficult for
it was only a month. This month included the research preparation, the
interview process, literature review, research analysis, and the report writing.
This proved to be a very short time frame for this research project, which
significantly limited the depth of of the research. Thus, further research should
be done in order to gain more in depth results concerning the topic. The
recommended future research should include citizen responses. As discussed
earlier, the survey that was planned has not received any responses thus far,
which was due to a lack of available time for community outreach. This
constraint on results prevented the research from collecting data on the
opinions of the citizens of Maassluis. Indeed, due to a lack of budget, doing in-
person interviews of the residents of Maassluis was not possible and a survey
was created. Although the QR-code was distributed in Maassluis, no responses
were received, therefore, having in person interviews might have given more
results, and this should be investigated further. Another solution would be to
get in contact with the municipality and ask for their resources to distribute the
survey. 

This next limitation pertains to the research scope. After multiple emails and
calls to organise interviews with the aldermen of Maassluis, the researchers
were forced to cease attempts in contacting the municipality. The opinion of
the local government is therefore missing from the report. Aid from the
commissioners was also requested but only the contact from a municipality
consultant was provided, whom the researchers did interview. However, this is
the only government-related perspective provided in the report. Similarly, the
chairmen of the museums of Maassluis were contacted but did not respond.
These stakeholders are therefore also missing. The researchers believe that
those responses would have been very useful in order to understand the point of
view of the actual residents and how willing they would be to see this project
develop and their expectations. 

Another limitation is related to the methodology, particularly that of informal
and semi-structured interviews. The probability of bias in the question framing
and question type is stronger, since they could be easily modified and asked on
the spot. The comparison between interviews was slightly challenging given
that each interviewee script was not the same. Nevertheless, this  format
allowed the interviews to be flexible in establishing questions according to
answers received and the expertise of the interview participant. Furthermore,
interview results are up to interpretation from the researchers and therefore
subject to biases given the researchers' backgrounds and experience. Although
the researchers took measures to mitigate the effects of such biases(through
researcher triangulation), potential impacts on the reflection must be taken into
account.
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The researchers' backgrounds are very different, which allows for a larger scope
of point of views and enables the researches to intersect their views and draw
different conclusions. It should be noted however that none of the researchers
have an academic background in the maritime sector nor engineering.
Similarly, it should be acknowledged that they have limited experience with
research and consulting, since they are Bachelor students. 

Another drawback of the research is the lack of available data on this specific
topic. This especially concerned literature discussing Maassluis in detail, which
was limited. Further, the commissioners could not provide the researchers with
quantitative data regarding the city emissions or other sustainability indicators.
Therefore, more quantitative data should be collected in the city for future
research.

Finally, for future research it would be beneficial to explore ways of engaging
the Maassluis community with maritime heritage through museums. It is
recommended to consult more stakeholders (municipality, museum boards,
residents) and more maritime technology experts to find out about other
potentially relevant innovations that can be tested in the Living Lab.
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IV. CONCLUSION &
RECOMMENDATIONS 

 Private Sector Involvement
 Corporate Social Responsibility (CSR) funds of companies can be used to
fund the future stages of the development plan (for example, setting up
the Living Lab). These companies could be located in Maassluis or
elsewhere in the maritime sector. 

The Maassluis harbour has already started a ten year plan (City Harbour Maassluis)
in which the muncipality and Erfgoedkwartiermakers aim to make harbor more
sustainable. The project has already purchased a building on the harbour for the
cities living lab, which will work as a pilot for sustainable innovation and
development within the harbor of Maassluis. The project has also reached out to
stakeholders like the different tugboat associations regarding their plans to make
the harbor and historical vessels more sustainable. However much remains to be
done, as several sustainable technologies mentioned in the 10 year plan still
remain to be implemented. 

It can be observed that most stakeholders remain skeptical regarding the current
steps taken towards improving sustainability regarding the Maassluis harbor.
These skeptics mainly consist out of stakeholders who work on the grounds, like
the volunteers of the tugboat associations, while experts in technology and
sustainability and people closely involved with the project have a positive view. 
 However, they acknowledge that the development will happen at a very slow
pace. 

It can be concluded from the interviews that almost all stakeholders have a
positive view on sustainable development, and are willing to work towards
achieving sustainable development goals. 

Topics that are recommended for future research are the public perception of the
sustainable transition of the Maassluis harbour and quantitative research
concerning the applicability of innovative sustainable technology in the Maassluis
harbour.

Some recommended solutions or actions that can be taken in regards to the
sustainable transition to the Maassluis Harbour are as follows: 

1.
a.
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 Using and improving technical education facilities and companies already
present in Maassluis in order to improve education and increase the job market
in Maassluis. Which would attract young people whose skills can then develop
and be used to improve Maassluis.
The following technologies should be tested in the Living Lab: 

 Under-quay tanks 
 Solar panels (for the roofs of buildings in the harbour)
 Rain-proof sewage system
 Sea salt batteries
 Fuel cells as a replacement for generators in tugboats 
 E-fuels (hydrogen, methanol), biofuel, lithium batteries and ammonia as
alternatives for fossil fuels in tugboats
 Building coastal defences, roofs and shelters

 The research indicated that all stakeholders' insights and expertises have not
been fully utilised in the plan so far. Having a two way vision where
stakeholders can be actively involved instead of a one-way approach would
prevent the project from falling into uncoordinated efforts and contradicting
approaches (Serena et al,. 2018). Roundtables should be conducted periodically
to obtain their opinions and recommendations for further action.  
 The municipality of Maassluis and the Erfgoedkwartiermakers will need to
consider incorporating a cohesive methodology for keeping stakeholders
informed about the goals they have for the Maassluis harbour and the plans
they are implementing. This methodology for informing stakeholders should
involve a clear statement of expectations and be thorough in consistently
remaining in contact with the stakeholders. By establishing a cohesive
methodology, the municipality and Erfgoedkwartiermakers can maintain an
established standard for their   communication with stakeholders. Additionally,
it would be strongly advised that the municipality and Erfgoedkwartiermakers
work to negotiate with the stakeholders in order to reach similar goals for
implementation. An open dialogue between the municipality and the
stakeholders is necessary for the long term success of the sustainable transition
of the Maassluis harbour. 

2. Research and Technologies
a.

b.
i.

ii.
iii.
iv.
v.

vi.

vii.
3. Stakeholder Engagement

a.

b.
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Interviews





















Commissioner interview



De Haas









Which age group do you belong to?  
0-17 
18-30 
31-40 
41-50 
51-60 
61+ 
Have you heard of the City Maritime Maassluis project? If yes, what is your
opinion on the project? 
In the past year, have you seen any changes in the harbour in terms of
sustainability if yes, please elabourate?  

I think sustainability is an important part of my daily life. 
I think sustainability should be taken seriously for the Maassluis harbour.  
I am okay with replacing the historic engines of the tugboats to make them
more sustainable.  
I believe the maritime heritage of the Maassluis harbour is important to
preserve.  
I believe sustainability will help the economy of Maassluis. 
I believe sustainability will make Maassluis more attractive to new residents. 

1.

2.

3.

For the following six statements, please indicate whether you disagree, slightly
disagree, are neutral, slightly agree, or agree:  

1.
2.
3.

4.

5.
6.

 
10. Do you have any suggestions for how to make the Maassluis harbour more
sustainable?  

Survey Questions and flyer



Duurzamhaven x
Erfgoedkwatiermakers
x LDE

WE NEED
YOU!

Give us your opinion on your
town!

Answer in Dutch or Engl ish!
This wi l l  take only 5 minutes of your t ime 
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