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1 Executive summary 
 

Deliverable 1.4 presents the continuation and expansion of PIONEERS' innovation scouting 
activities, building on the results of Deliverable D1.3. By the end of Year 4, WP 1 members 
identified over 350 innovations with the potential to support the green transition of ports, 
highlighting solutions across environmental, social, and economic dimensions. Selected 
examples of innovations with particular relevance for decarbonisation, efficiency, and 
sustainability in port operations are presented. 
 
To prioritise and assess these innovations, a structured Multi-Criteria Decision Analysis (MCDA) 
methodology based on five criteria is developed: Impact, Feasibility, Scalability, Innovation 
Readiness Level, and Stakeholder Support. Each criterion allows for a clear evaluation of an 
innovation's potential benefits, integration requirements, replicability, readiness, and stakeholder 
adoption risk. Weighting factors adapt the assessment to different port contexts, ensuring 
flexibility and relevance. 
 
The methodology is tested through analytical applications, demonstrating its practicality and 
robustness. The document outlines the next steps, including applying the innovation selection 
process, presenting examples, and refining the rating process. Finally, the findings are linked to 
the Green Port Master Plan, aligning innovation assessment with the strategic vision for 
sustainable port transformation and supporting PIONEERS' overarching goal of advancing 
greener, more resilient port ecosystems.. 
 
  



 

Deliverable 1.4: Innovation assessment results of year 4   9 

2 Introduction  
 

Work Package 1 "Market uptake of PIONEERS PORTable Innovations" pursues two main 
objectives:  

1. Develop PORTfolio of PORTable innovations: A documentary of all implemented 
innovations within PIONEERS and all green port innovations identified by the innovation 
scouting and assessed in WP 1.  

2. PIONEERS Exploitation plans: Development of the exploitation and dissemination 
strategies for the different PIONEERS results, aimed at maximising exposure and 
transferability of the innovations. 

 
In the fourth year of innovation scouting, the WP 1 members further expanded the search areas 
and identified more green innovations with the potential to facilitate the green transition of ports, 
leading to a total collection of more than 350 innovations 
 
With this vast collection of scouted innovations at hand, there is a need for a methodological 
framework for selecting and evaluating these innovations for the pre-assessment as part of the 
overall innovation assessment workflow (see Figure 1). 
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With the goal to populate the PIONEERS 
Innovation Radar as developed and 
described in Deliverable 1.3 with scouted and 
pre-assessed innovations, the focus is on the 
selection process of promising and suitable 
innovations fitting the specific characteristics 
of ports. In this context, different approaches 
of Multi-Criteria Decision Analysis (MCDA) 
provide promising frameworks to guide and 
structure this step of the workflow. 
Therefore, the selection of innovations with 
the support of the Innovation Radar is 
developed and tested with some practical 
examples in this deliverable.  
 
In the next steps of the innovation 
assessment workflow, the selected 
innovations are assessed in a more detailed 
way, including the PIONEERS Assessment 
Framework of WP 9 or life cycle performance 
assessments (LCPA), SWOT and PESTLE 
analysis, as well as business model 
development and transferability 
assessments as performed in WP 8.  
  

Figure 1: Innovation scouting and Innovation radar 
process 
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3 Innovation Scouting 
 

We continued and expanded the innovation scouting based on the interim results of year 3 (see 
D1.3). At the end of the innovation scouting of year 4, we identified more than 350 innovations with 
the potential to contribute to the green transition of ports. The following chapter presents some 
selected examples of scouted innovations.  

Large-scale floating terminals by Meyer Floating Solutions and Sea Technology. Rooted in 
decades of expertise by its developers, this cutting-edge infrastructure element has begun its 
pathway towards industrial-scale production. The solution’s impact is not only short-term, with 
mitigation of slow, costly and environmentally disruptive port expansions, but also long-term, as 
floating infrastructure can redraw the face of our coastlines by alleviating demographic 
pressures and by constituting a major step in climate change adaptation. We will, in the context 
of the PIONEERS innovation radar, survey advancements on this solution. 

 

 

Figure 2: Visual representation of the expected outcome of the development of the floating terminal (Meyer Floating 
Solutions) 
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Digital twinning of the port environment for extreme weather forecasting and simulations 
constitutes the eighth demonstrator of the EU-funded CLARION project. Involving notably the 
Hamburg Port Authority, this solution aims at an improvement in ports’ capacity to prevent 
extreme weather-provoked disruptions and to develop adequate safety measures. While the 
project is only in its first year, the development of this highly promising innovation will be 
observed from the lens of the Innovation Radar. 

 

 

Figure 3: Visual chosen by partners of the CLARION project to illustrate the ‘digital twin for extreme weather forecasting’ 
demonstrator. 
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The BlueBARGE consortium is, with the support of EU funds, building a power barge solution for 
supplying green electricity to ships anchored offshore. By exploiting containerized green energy 
supply modules, the Europe-wide consortium is seeking commercialisation by 2030. The 
expected impact of the solution will be key in limiting local air pollution and global GHG 
emissions. 

 

Starting in the Port of Rotterdam and ending in The Hague, the WarmtelinQ residual pipeline is 
to constitute a crucial element of South Holland’s energy infrastructure. By leveraging residual 
heat, WarmtelinQ will heat 200 000 homes and businesses in the Dutch province and tackle its 
dependence on fossil fuels for heating. As a large-scale public-private partnership, the project 
has advanced in stages, first making quick progress, but later suffering delays. The ambition and 
scale of this undertaking make it a crucial landscape-based solution. 

 

Figure 4: Installation of WarmtelinQ pipes in The Hague in 2025. 

These examples shed light on the variety of year 4 scouted innovations, despite being retrieved 
from a more specific search area: from highly mature projects with first results to visionary 
endeavours with an impact to be expected in the mid- to long term. 
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4 Innovation radar and innovation 
selection 

4.1 Introduction 
 

The previous Deliverable D1.3 of the 
PIONEERS project centred on 
innovation scouting, the development 
of a PIONEERS Innovation Radar, and 
a representation of the very first 
sketches of the Innovation Radar 
(Figure 4). The PIONEERS Innovation 
Radar acts as a powerful visualisation 
tool that not only offers a 
comprehensive overview of 
innovations complementary to 
PIONEERS demonstrators but also 
sheds light on 'white areas'—
underexplored solutions in the scope 
of the project. To better represent 
those solutions, the Innovation Radar 
supports the concept of MLP and 
could be further exploited in Work 
Package 2 and its Green Port Master 
Plan. The innovations inside the radar 
are placed mainly based on the 
criterion Innovation Readiness Levels 
(IRL), an average of Technology, 
Market, and Social Readiness Levels 
(TRL, MRL, SRL). Furthermore, the 
Radar's sketches showed icons 
representing each scouted 
innovation, varying in size—a larger 
icon for a larger potential impact—and 
in shape, with triangles, rectangles, 
and ovals representing social, 
economic, and environmental impact 
respectively. Additionally, a table 
describing 16 selected solutions out of the full set of around 350 scouted innovations illustrated 
how these criteria are used to assess real-life innovative solutions and was explained in D1.3. 

  

Figure 5: First sketch of the PIONEERS Innovation Radar as appearing in 
D1.3 
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D 1.3 was concluded with a comment on the next steps for the Innovation Radar: 

• While this first version of the Radar was relevant in offering a visual overview of niche 
innovations that could be adaptable to port ecosystems, it did not offer the possibility for 
Radar users in refining their research. As such, further criteria should be developed in the 
form of general aspects in technology adoption such as feasibility, scalability, and 
stakeholder support, and a quantifiable criterion for impact assessment must be 
introduced. Stakeholder feedback will be crucial in confirming each criterion's relevance 
in a wide variety of port contexts. 

• Elements of the first sketch, especially the IRL methodology, would also need to receive 
feedback from relevant stakeholder groups to ensure their alignment with ports' 
strategies. 

• Furthermore, a Radar user journey has to be developed and refined through stakeholder 
feedback loops. Precedents in web design and user experience would be studied in 
addition to bring the Radar closer to its complete, user-ready version. 

• Finally, the teachings from these exchanges would allow linking the Work Package 1 
innovation assessment to Work Package 8 co-transferability by applying Multi-Criteria 
Decision Making in selecting the most relevant solutions from the Radar. 

 

As these ambitions set in D1.3 guided part of the efforts for the present deliverable, the following 
elements of continuation can be found in these chapters: 

• The ambition to expand the assessment by building a Radar user journey was followed up 
with the list of five general criteria. These are defined in Chapter 4.4, Five Criteria for 
Innovation Selection. 

• The intention to receive feedback on the IRL methodology, and further on the newly 
created five general criteria, was already addressed. 

• Elaborating a Radar user journey begins with stakeholder feedback loops. More 
information on these exchanges, notably at the PIONEERS General Assembly, appears in 
Chapter 5. 

• The aim to detail the linkages of the Innovation Radar with further elements of the 
PIONEERS project, and especially the Green Port Master Plan, is addressed in Chapter 6. 
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4.2 Methodology for innovation selection  
 

In deliverable D1.3, a first explanation was given on the methodology used in determining a 
scouted innovation’s Readiness Level: as an average built from Technology, Market and Social 
Readiness Levels. This methodology allows to visually express a scouted innovation’s ability to 
be adopted in port operations, taking into account a variety of relevant concerns. This criterion, 
quantified and supported by a solidly defined methodology, was completed by further qualitative 
criteria mentioned above: impact type (social, environmental, economic) and intensity (high, 
medium, low) that have been assessed based on the available literature. 

But for a radar user, in selecting suitable sustainable technology options from the radar, a need 
for further consistency and detail in the decision-making process is important. It was also 
identified from the deliverables in WP8 and WP9 and from literature research that specific port 
related conditions are also key factors in the selection and adaptation of sustainable technology. 
From our literature search, we learned that the interconnected nature of environmental, social, 
and economic factors has positioned the Multi-Criteria Decision Analysis (MCDA) as an 
appropriate method for managing complex decisions and guiding sustainability assessments in 
port area transformations. 

 

4.3 Multi criteria Decision Analysis (MCDA) 
 

Worldwide seaports are focusing on international frameworks, environmental priorities, 
decarbonisation targets, energy transition initiatives, environmental standards, operational 
measures, performance areas, and social-economic objectives in achieving sustainability goals. 
This goal in achieving green and sustainable seaports must be driven from a socio-technical 
perspective rather than just a technological adaptation. The concept of MLP could guide us 
through the transition pathways for sustainable technology selection with the support of the 
multi-criteria decision analysis (MCDA).  

MCDA refers to an analytical method used for structuring problems, which helps individuals or 
groups in decision-making with multiple objectives or criteria. MCDA combines both qualitative 
and quantitative elements. The qualitative element refers to working with stakeholders to explore 
their perspectives. The quantitative element refers to using models to represent stakeholder 
preferences and the performance of different options. These models can then be used to 
produce useful insights. 

The MCDA methodology consists of 4 phases:  

1. Identifying the decision analysis context  
2. Selection of the criteria  
3. Weighting of criteria and  
4. Calculating the performance of the alternatives  
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4.4 Five criteria for innovation selection 
 

The concept Innovation readiness level of the scouted innovations was mainly adapted with the 
inspiration that we gained from the EU Innovation radar and also our wide research on other 
innovation radars like DHL, BMW, Zephram and many more This helped us in spotting a wide 
range of scouted innovations inside our PIONEERS innovation radar. But from the shared 
experience from the PIONEERS project consortium, we realise the importance of port-related 
conditions. The major port-related conditions identified and reported in the PIONEERS 
Deliverable 9.3, particularly in relation to the promising PIONEERS demos, highlight the 
significance of port-related conditions and the varying barriers in introducing new innovations 
across different ports. This dimension is a crucial consideration factor in the innovation radar. To 
effectively assess port innovators’ concerns regarding their individual port-related conditions as 
widely as possible, five general criteria were selected as the foundation of innovation selection. 
A conscious decision was made to keep the number of criteria low and generic and as simple as 
possible. This provides the opportunity for the user to align the sub-criteria according to their port 
specific goals. We created these 5 general criteria based on literature reviews on factors on 
innovation adoption by ports (Sooprayen et al., 2024), sustainable port KPIs (Panaro et al., n.d.), 
ESPO priorities (ESPO guide, 2021), the importance of Port specific conditions and stakeholder 
support addressed in D9.3 and D2.2 (PIONEERS deliverables). As a result, we selected the 
following 5 general criteria: 

1. Impact 
 
Whether it be environmental, social or economic, impact is measured based on the scope how 
much benefit the innovation can bring and how strongly it supports the port’s overall goals and 
plans. In other words, we look at whether the innovation could bring positive impacts on the port's 
objectives on emission reduction, resource efficiency, improved working conditions, cost savings, 
job creations, etc.  
 
2. Feasibility 
 
Feasibility involves an analysis of the necessary adjustments in integrating an innovation to 
existing port infrastructure, operational practices and regulatory frameworks. The capacity of the 
organisation to coordinate the innovation adaption and the financial resource of the port also 
supports technology adoption. The availability of skilled technical resources also complements 
successful adoption. 
 
3. Scalability 
 
Scalability is about adding more capacity to the existing system. This also investigates an 
innovation’s replicability and deploying the technology in multiple locations. Scalability ensures 
the ability of an innovation to expand beyond initial trails or pilots to wider use without requiring 
a complete redesign.  
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4. Innovation Readiness Level: 
 
As discussed in detail in D1.3 (PIONEERS Deliverable): Innovation could be assessed as the mean 
average technology readiness, market readiness and social readiness of the scouted innovation. 
By looking into the innovation radar, a user can easily have an idea about readiness of a scouted 
innovation by its placement inside the radar structure. The closer the innovation is to the centre 
of the radar, the higher the readiness level of the innovation. 
 
5. Stakeholder support: 
 
Stakeholder support is crucial in technology adoption because it facilitates acceptance, 
collaboration and successful implementation of innovation. PIONEERS deliverable D2.2 has 
mapped internal stakeholders (port authority, employees), legislation or public policy, business 
operators, communities, education or research as the main stakeholder community. Their support 
ensures that the technology aligns with operational needs, regulatory requirements, and social 
expectations. The stakeholder pressures including pressures coming from the customer, 
competitive ports, regulatory bodies, and societal pressures could support innovation adaptation 
and may also sometimes act as the risk of innovation failure due to stakeholder resistance. 
 

4.5 Weighting the criteria 
 

Analytic Hierarchy process (AHP) 

The Analytic Hierarchy Process (AHP) is a straightforward method used in MCDA to make 
decisions involving multiple criteria. The AHP method was selected from other MCDA methods 
due to its simplicity, flexibility and concern of objective and subjective aspects considered by the 
decision maker in a problem. The decision-maker compares pairs of options or factors, 
expressing which one they prefer, using a simple scale. This process helps to weigh each factor 
and evaluate which option best meets the goals. Although it requires many comparisons, AHP 
checks that the judgments are consistent, ensuring reliable results with a smaller number of 
criteria.  

The different scouted innovations are evaluated against the selected criteria. Their performance 
is then aggregated using the assigned weights to identify the most suitable or balanced option. 
Therefore, we consider the use of MCDA as adaptable and capable of making decisions in the 
selection of suitable technologies innovations for port ecosystems. 

For a more precise analysis of scouted innovations with the goal of proposing a shortlist for 
consideration of transferability in the context of PIONEERS WP8, it is necessary to detail the 
weight factor for each of the five criteria in the establishment of an innovation’s general score. 
The weighting factor for each criterion is expected to vary according to ports characteristics like 
size, geographic position, and strategic objectives. Therefore, a differentiated weighting system 
is proposed and tested in a model analysis. Hereby, ports are divided into categories separating 
inland- and seaports, and passenger and cargo terminals. Furthermore, size (number of 
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passengers or cargo throughput) is considered. By selecting a certain number of European ports 
and by characterising them per activity and location, we tested our model analysis as follows: 

Analysis of large cargo seaports located in the heart of Europe’s economy, like Rotterdam, 
Antwerp-Bruges, Hamburg and HaRoPa (Le Havre), show stakeholder support, impact and 
scalability to be the priorities among our five criteria. These ports have the highest impact on local 
and European economies, meaning a high number of dependent stakeholders: businesses, 
communities and entire industries. Regulatory obligations and internal initiatives make them 
crucial actors in greening the maritime sector, making impact a central element. Finally, these 
ports act as lighthouses for innovation adoption and are highly integrated in European and 
localized common endeavours, sparking their need for scalable innovations. Readiness and 
feasibility assume a lesser strategic importance and hence these ports’ strong position as centres 
for knowledge and innovation in the context of the European maritime industry. 

By focusing on cargo seaports situated in more secondary or peripheral strategic locations, such 
as Algeciras or Gdansk, we noticed less importance to be given to scalability. These ports may 
put a higher weight on stakeholder support and impact, but also on readiness and feasibility, for 
their capacity to develop and adapt solutions is not as high. 

Seaport passenger terminals, of which were analysed Barcelona, Civitavecchia, Marseille, Palma 
de Mallorca, Southampton, Piraeus and Tallinn, may tend to give importance to stakeholder 
support, as businesses and local communities are highly connected, as well as to impact, as they 
have in common high environmental footprints and ambitions for greening. On the other hand, 
feasibility and readiness were deemed the least crucial criteria, as these ports are for the most 
centres of wider innovation ecosystems. Finally, scalability has a mixed level of importance 
following the port in question, some being centres for knowledge-sharing while others are rather 
peripheral and disconnected ports. 

Inland cargo ports, like Duisburg, HaRoPa (Paris), Liège, Venlo, Vienna, Lappeenranta, Płock and 
Budapest, may focus on stakeholder support, as they have a high effect on their local economies 
and communities, and on impact, as they notably constitute crucial inland hubs with high strategic 
importance. Readiness and feasibility constitute medium priority criteria, with most ports 
possessing infrastructure with less capacity to accommodate new solutions than the ports 
mentioned above. Finally, scalability could be considered the least important criterion for these 
ports, as they are less intensively connected to port innovator networks. 

Inland passenger terminals, like Vienna, Budapest, Passau and Cologne are expected to give 
more importance to feasibility, stakeholder support and impact, as their means and their 
connectivity are lower than their seaport counterparts, but their influence on employment is 
crucial at their local scale. The same comment could be made on readiness, as these ports have 
less capacities to harbour less mature solutions. On the other hand, scalability constitutes a 
secondary criterion, as their geographic and strategic positions are more specific, and 
collaboration between ports is less developed. 

This knowledge of about five criteria and its varied importance with respect to different port 
settings gained from the results of desk-based research. We expect our research on criteria 
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weight factor will be complemented by further feedback of PIONEERS project partners. Each 
criterion is assigned a weight to represent its relative importance in the decision. The weighting 
can be obtained through expert judgment, stakeholder input, or analytical methods such as the 
Analytic Hierarchy Process (AHP). 
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5 Applying the innovation selection  
 

5.1 Feedback from PIONEERS partners on the Innovation 
radar  

 

The tool 'PIONEERS Innovation Radar' and the concept of IRL rating were introduced through a 
poster presentation (Figure 5) to PIONEERS consortium partners during the General Assembly 
(GA) meeting at Constanta in September 2025. The team received very genuine and positive 
feedback from the audience about the tool concept for supporting port stakeholders in 
identifying promising technology innovations for their port operations. The audience, consisting 
of consortium partners, included representatives from port authorities involved at PIONEERS 
ports, PIONEERS work package members from universities, consultancies, and demo partners. 
The event was a collaborative, interactive session, bringing together PIONEERS partners for 
enhanced knowledge sharing. BALance had 15 minutes to present its actions, including work on 
the Innovation Radar, and provide a chance to hear partners' feedback. 

The poster presented an overview of the process of positioning a scouted innovation into the 
Innovation Radar: determine, based on a grading guide, the innovation's Readiness Levels; place 
the innovation in the relevant concentric circle, signifying its maturity and contribution to the MLP 
framework; define the type of impact, whether economic, social, or environmental, thus deciding 
on the colour and shape of the icon to be placed in the Radar; and choose the adequate size for 
the icon following the level of impact it may be expected to have. 

The audience was very positive about the concept of 'Innovation Readiness Level' with respect 
to the development stages of an Innovation Radar. As described in D1.3, the mean average of 
technical, market, and social readiness levels was considered when marking the scouted 
innovations. The distance of the innovations from the centre of the radar indicates that the farther 
the placement of the scouted innovation, the less innovation readiness it has, and the closer to 
the port, the more promising the innovation appears for adaptation. Consortium partners also 
provided impressive feedback noting that the segments of the PIONEERS Innovation Radar align 
with the four pillars (clean energy production and supply, sustainable port design, modal shift 
and flow optimization, digital transformation) of the PIONEERS project. This gives an opportunity 
to identify complementary and comparable innovations under the same objective. 

One example was also presented to illustrate this process: the KakaoTalk chatbot in use at the 
Port of Busan, in South Korea, was considered an eloquent case for its low impact, high readiness, 
and clearly defined social impact. 
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Figure 6: Poster presenting the PIONEERS innovation radar, unveiled at the project general assembly in September 2025 
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5.2  Representing four examples from scouted 
innovations 

 

The presentation of the PIONEERS Innovation Radar and the related assessment methodology at 
the GA was conducted to give consortium partners an overview of the work, as well as a chance 
to provide feedback. To offer a relevant and realistic understanding, special effort was made to 
select a limited number of scouted innovations that would represent the full set. These four 
innovations would be assessed by the partners following the presented methodology. The 
assessment of these solutions would be conducted online through a Mentimeter activity. 

These showcased innovations were selected to reflect the variety of scouted innovations from 
the past three years of the project. The aim was to select innovations with a high maturity level, 
with a presence on the open market and proven benefits, as well as innovations with a low 
maturity level, with a proof of concept demonstrated but only early-stage research and 
development efforts underway. There would be high-impact innovations with the potential to 
deeply transform port operations, and lower-impact innovations with induced changes being 
incremental. Finally, the set of presented innovations would consist of entries with diverse impact 
types: economic, social, and environmental. 
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1. KakaoTalk chatbot (Busan, South Korea) 

The innovation chosen as the guiding example for the assessment methodology was the 
KakaoTalk chatbot, a tool implemented by the Port of Busan, developed with local startups, and 
targeted at various port stakeholders. Thanks to its integration with South Korea's most popular 
messaging application, employees, businesses, local inhabitants, and visitors alike could easily 
access statistical data on the port's activity. This solution was a strong example for introducing 
partners to the Innovation Radar, as its level of maturity is particularly high, being fully adopted 
by stakeholders and growing its reach, while its level of impact is low, as the solution benefits a 
particularly specific set of local stakeholders. 

 

Figure 7: Information sheet for the KakaoTalk chatbot  
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2. Remote-controlled drone network (Rotterdam, Netherlands) 

Another innovation with which project partners tested the Innovation Radar tool was the remote-
controlled drone network, experimented with at the Port of Rotterdam. The aim of this project is 
to build a drone network centred on a remote hub and focused on conducting unmanned 
inspections and supervision over the entire port facility. This high-impact solution, with the 
potential to fundamentally transform safety and quality control processes, is only in early 
development and is therefore a low-maturity innovation. As such, the drone network contrasts 
greatly with the KakaoTalk chatbot and offers further understanding of the Radar's functions.. 

 

Figure 8: Scouted innovation fact sheet for the remote-controlled drone network 
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3. PAULA PortCDM (València, Spain) 

The next innovation chosen for project partners to test the Radar's assessment methodology is 
the PAULA PortCDM solution. A collaborative decision-making tool, it offers significant time 
savings on port calls by digitising and automating much of the process. Having been successfully 
tested in the Ports of València, its launch on the open market is expected in the coming years; as 
such, it holds a high level of maturity, though lower than that of the KakaoTalk chatbot, for 
instance. The impact, on the other hand, is rather significant, as tests at the Ports of València 
offered precisely quantified savings on time, emissions, and budget. Having a proven impact and 
high maturity, PAULA scores well across the board in the Innovation Radar and therefore 
constitutes a strong example. 

 

Figure 9: Scouted innovation fact sheet for the PAULA PortCDM solution 
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4. SmartBolt digital seal (Marseille, France) 

The final innovation chosen to showcase the Radar was the SmartBolt digital seal, a container 
seal that stores relevant data and makes it accessible to inspection workers. Demonstrated at the 
Port of Marseille in real-life supply chain conditions, its maturity level can be considered similar 
to that of PAULA PortCDM, though lower than that of the KakaoTalk chatbot. Its impact is 
significant, eliminating human error in container inspections, simplifying insurance claims, and 
more generally improving operational efficiency at the port's gates. This third example 
complements PAULA PortCDM well, as they are widely similar in impact and maturity; however, 
depending on partners' backgrounds, assessment results may vary slightly despite the 
predefined criteria. This variation will enrich understanding of the criteria's objectivity and the 
radar users' priorities.. 

:  

Figure 10: Scouted innovation fact sheet for the SmartBolt digital seal 
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5.3 Rating innovations based on 5 criteria-activities 
planned 

 

After presenting sketches of the Innovation Radar and receiving comments on the tool's general 
usability, it was encouraging to understand the acceptance of the PIONEERS Innovation Radar. 
However, as planned previously, the goal is to test and validate the Innovation Radar user journey 
with port stakeholders. An activity is planned with PIONEERS consortium partners to rate a 
scouted innovation based on the five selection criteria. A rating guide and a factsheet containing 
basic information regarding the scouted innovation will be provided to support their decision-
making. It is anticipated that the initial steps in decision-making, which involve listing a set of 
scouted innovations suitable to their port-related conditions, will aid them in conducting a second 
and more detailed assessment of the co-transferability of the chosen innovation. 

The plan is to engage the partners in rating scouted innovations through an online platform using 
the methodology described below. Figure 10 represents the manual prepared for the rating 
activity: 

 

• Invite participants from port stakeholder groups: port authority, NGO, academia, research 
institute, and local business, as identified in D2.2.  

• Send each participant prepared questionnaires using the Mentimeter tool and fact sheets 
(Figure 6, Figure 7, Figure 8, Figure 9) on the three selected innovations.  

• The autonomous grading by port actors will be supported by the guide to the five criteria 
(Figure 11). 

• Following the descriptions for each possible grade—0, 1, 2, and 3—participants will be able 
to judge the most relevant one to determine the innovation's grade.  

• PIONEERS partners can add additional criteria if they consider other criteria to be more 
relevant and necessary.  
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Figure 11: Instruction manual for rating activity with the consortium partners  

Having these detailed results available help us in testing its logic of selection criteria in a relevant 
port context. This will unlock the possibility for BALance to deepen the understanding of port 
actors’ expectations from our Innovation Radar and MCDA methodology and further develop 
assessment methodology using MCDA. 
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Figure 12: Scouted innovations grading guide, involving the 5 criteria 
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6 Link to the Green Port Masterplan 
The PIONEERS Green Port Master Plan (GPMP) builds upon and adapts the multi-level 
perspective (MLP) framework, as outlined in Deliverable 1.3. Within this framework, the ongoing 
innovation scouting activity has already revealed a broad spectrum of innovations that are 
continuously evolving and dynamically emerging. These innovations, referred to as "niches" in the 
MLP framework, are expected to play a key role in enabling and accelerating the green transition 
of ports. 

 

Figure 13: The innovation radar as a part of the green port masterplan 

A central challenge lies in determining how ports can identify and select innovations that are not 
only suited to their specific operational and structural conditions but also capable of scalability 
and substantial contributions to environmental impact reduction. Addressing this challenge 
requires a systematic approach to navigating the rapidly expanding innovation landscape. 

To this end, the Innovation Radar is introduced as a strategic support tool. It provides a structured 
overview of port-related innovations, offering a first layer of assessment that helps ports filter and 
prioritise potential solutions. By guiding the initial identification of high-potential innovations, the 
radar reduces complexity at an early stage and ensures that only the most promising options are 
further investigated. This structured pre-selection is particularly valuable, as it precedes the more 
detailed, resource-intensive analyses that ports must undertake before committing to the 
deployment of new technologies. In doing so, the Innovation Radar contributes to a more efficient 
and targeted innovation adoption process, ultimately supporting ports in their transition towards 
greener and more sustainable operations. 

.  
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7 Conclusion  
 

The innovation scouting process was further expanded by incorporating additional search areas 
and evaluating a broader range of innovations, resulting in a total of over 350 identified 
innovations. This comprehensive evaluation underscores the necessity of adopting a structured 
approach to pre-assess and select promising innovations for the sustainable transformation of 
ports. 

In this context, the PIONEERS Innovation Radar has been successfully developed into a 
structured decision-support methodology that is now ready for validation. The primary 
achievement of this development is the establishment of a five-criteria framework—readiness, 
impact, stakeholder support, feasibility, and scalability—that provides port authorities with a 
systematic methodology for comparing innovations and constructing adoption roadmaps. 

The development of this framework was not an abstract theoretical exercise but a direct 
response to the concrete challenges identified across the PIONEERS demonstrations and 
reported in consortium discussions. Port partners consistently emphasised that technological 
maturity alone cannot reliably predict adoption success. Innovations fail not only due to 
technical immaturity but also because they lack stakeholder support, necessitate substantial 
infrastructure modifications, encounter regulatory obstacles, or cannot be scaled beyond pilot 
contexts. The five criteria address these multifaceted considerations within a framework that 
balances detailed assessment with practical application by non-technical decision-makers. 

To support the methodology, detailed innovation fact sheets have been prepared for four 
diverse examples: KakaoTalk chatbot, remote-controlled drone network, PAULA PortCDM, and 
SmartBolt digital seal. These fact sheets demonstrate that the framework can accommodate a 
wide spectrum of innovation types, ranging from incremental digital tools to transformative 
autonomous systems, and from established commercial products to early-stage 
demonstrations. 

The preliminary analysis of port-type-specific weightings, while requiring further validation, 
establishes a fundamental principle: the Innovation Radar must be adaptable rather than 
prescriptive. A small inland passenger port and a large international cargo hub face 
fundamentally different constraints, stakeholder ecosystems, and strategic objectives. Allowing 
ports to adjust criteria weightings based on their specific contexts acknowledges this diversity 
and enhances the radar's utility across the European port landscape. 

Furthermore, the positive reception at the September 2025 General Assembly underscores that 
the radar concept resonates with its intended users. Partners' qualitative feedback validated the 
tool's alignment with PIONEERS' strategic objectives and its potential to address a genuine gap 
in ports' innovation decision-making processes. 

Year 4 has demonstrated the soundness of the Innovation Radar concept, the promising nature 
of the five-criteria framework, and the receptiveness of port stakeholders. The next steps in 



 

Deliverable 1.4: Innovation assessment results of year 4   33 

Year 5 must demonstrate the tool's reliability, practicality, and value by completing the 
validation cycle and integrating the learned insights, thereby ensuring that ports will continue 
utilising it beyond the conclusion of PIONEERS. Subsequently, it is crucial to demonstrate the 
tool's practicality in real-world scenarios. By achieving these objectives, the Innovation Radar 
will fulfil its purpose: assisting ports in navigating the intricate innovation landscape with greater 
confidence and facilitating their accelerated transition to sustainable operations. 
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