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Abstract 
This thesis demonstrates how the concept of a Mission-oriented Innovation System can 

be used to analyse Mission-oriented Innovation Policy (MIP). MIP is a fruitful policy to address 

the increasing number of grand societal challenges our modern society faces. MIP aims to 

achieve specific objectives, drives innovation across multiple sectors and involves different actors. 

Little is known about effective implementation of MIP, because empirical studies (on policies that 

are already implemented) are still missing.  

This case study analyses a MIP implemented by the Dutch government: the Green Deal 

‘Maritime and Inland Shipping and Ports’. In consultation with the client of this research, the 

Netherlands Enterprise Agency, only the short sea shipping component of this MIP was included 

in this research. The Green Deal aims to overcome barriers that companies, community 

organizations and government bodies encounter in their transition towards sustainable 

innovation. 

To analyse MIPs, Hekkert et al. (forthcoming) introduced the concept of the Mission-

oriented Innovation System (MIS). They define a MIS as ‘the network of agents, embedded in a 

mission-oriented institutional setting, that contributes to the development and diffusion of 

innovative solutions with the aim to complete the given mission’. The aim of this thesis is to identify 

barriers to the development and diffusion of the mission statement and the solutions within a 

Mission-oriented Innovation System. 

No empirical studies of MIS have so far been applied and consequently, no approach has 

been fully developed. This thesis adjusts the structural-functional analytical approach  typically 

applied to Technological Innovation Systems, to fit the application to a MIS. In doing so, it builds 

on some preliminary interpretations and expectations about both the dynamics and the analysis 

of a MIS. The analysis of this research is based on qualitative data retrieved through interviews 

and an article analysis.  

Our conclusions indicate that the MIS regarding the sustainability transition in the short 

sea shipping sector is subject to two groups of systemic problems. The first group of problems 

concerns the outer MIS (all actors and structures contributing to the development of solutions) 

and impair the following system functions: entrepreneurial activities, directing the search for 

solutions, and market formation. The second group of problems concerns the inner MIS (the MIP 

and all actors and structures directly involved in it) and impair the following system functions: 

directing the problem formulation and reflexivity.  

In the last section, this thesis proposes practical recommendations for the client on how 

to resolve these systemic barriers. 

 

Keywords: Mission-oriented Innovation Policy, Mission-oriented Innovation System, system 

functions, short sea shipping sector, Green Deal ‘Zeevaart, Binnenvaart en Havens’  
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1) Introduction 

1.1 Background 

There is a scientific consensus on the existence of anthropogenic climate change. Scientists 

agree that greenhouse gasses due to human activities are heating the Earth’s surface (Oreskes, 

2004). Climate change not only has a potentially disastrous effect on the biodiversity of both 

animals and plants (Thuiller, 2007), but also forms a threat to human health (Epstein, 2005). 

Consequently, humanity faces the challenge of fighting climate change. Innovation is an important 

tool that facilitates the reduction of our greenhouse gas emissions and ultimately climate change 

(Aghion, Hemous & Veugelers, 2009; Faaij & Kok, 2013).  

 Climate change is one example of the increasing number of grand societal challenges our 

modern society faces (Mazzucato, 2018). These grand societal problems can be described as 

‘wicked’ in the sense that they are complex, interconnected, unpredictable and sometimes contain 

contradictory goals (Eymann et al., 2015). To address these problems, a certain type of policy is 

needed. ‘Mission-oriented innovation policy’ (MIP) refers to ‘systemic public policies that draw on 

frontier knowledge to attain specific goals’ (Mazzucato, 2018, p. 804). MIP aims to achieve 

specific objectives, drives innovation across multiple sectors and involves different actors (both 

public and private)(Mazzucato, 2018). Governments increasingly feel the need for inclusive and 

sustainable economic growth (Mazzucato, 2018), MIP can contribute to achieving this. Despite 

these ambitions, little is known about effective implementation of MIP, because empirical studies 

(on policies that are already implemented) are still missing.  

 

1.2 Case study: Green Deal ‘Maritime and Inland Shipping and Ports’ 

Due to the lack of knowledge on the application of MIP, it is essential to analyse mission-oriented 

policies that are already in place. According to Mazzucato (2018), a mission is defined by the 

following elements: established goals and deliverables, a portfolio of innovation and R&D projects, 

actors and investments across different sectors and policy instruments and actions to be carried 

out by all levels of the public institutions involved. An example of implemented MIP is the Green 

Deal ‘Maritime and Inland Shipping and Ports’. The Green Deal is an initiative by the Dutch 

government in an attempt to overcome barriers that companies, community organizations and 

government bodies encounter in their transition towards sustainable innovation (Green 

Deal/RVO, ND). 

This particular Green Deal includes all elements of a mission, its goals are known and 

documented and its implementation stage has just started. In consultation with the client 

(Netherlands Enterprise Agency/RVO), only the short sea shipping was included in this research. 

Further arguments for this delineation can be found in the case study description (Appendix 1). 

For the sea shipping sector the main targets of this Green Deal are a 20% reduction of CO2 

emissions per shipping operation by 2024 (van Nieuwenhuizen, 2019), and a 70% reduction of 

absolute CO2 emissions of the sector by 2050 (Rijksoverheid, 2019a). These goals are supported 

by different commitments and actions by different actors, which are stated in the Green Deal 

document as well (e.g. the development of three seagoing ships powered by partly electricity and 

partly biofuel by the Government Shipping Company and the Ministry of Infrastructure and Water 

Management) (Rijksoverheid, 2019a). Because goals, deliverables, R&D projects and their 
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corresponding actors are accurately documented, this Green Deal is a perfect example of 

implemented MIP to analyse. 

 

1.3 Innovation System Theory 

According to the Green Deal documents, an essential tool to reach these goals is innovation 

(Rijksoverheid, 2019b). To analyse barriers to the development and diffusion of innovation, the 

Innovation Systems approach (and more specifically the structural-functional approach) has 

proved itself useful. Therefore, this approach might also be suitable to better understand 

innovation in the context of MIP. 

Innovation is a collective activity which takes place in the context of a wider system which 

can be called an ‘innovation system’. According to Hekkert et al. (2011), many innovation systems 

are characterised by barriers which potentially hinder the development and diffusion of 

innovations. To optimise the innovation process, innovation policy should evaluate how innovation 

systems are functioning and identify deficiencies in the system (Hekkert et al., 2011). To do this, 

Hekkert et al. (2007) defined 7 functions an innovation system should carry out in order to 

generate innovation effectively. It is possible that certain system functions are not sufficiently 

fulfilled. This is often caused by a structural element of the system (e.g. actors or institutions) 

being absent or inadequate, and is called a systemic problem or barrier (Hekkert et al., 2011). To 

solve or reduce systemic problems, policymakers can use systemic instruments identified by 

Wieczorek & Hekkert (2012). This approach is called a structural-functional analysis and even 

tough it is often used to analyse technological innovation systems (TISs), it can be used for the 

analysis of other IS delineations (after some adaptations which will be discussed in the theory 

section). 

For several reasons, which will be elaborated on in the theory section, current IS 

delineations are not suitable for the analysis of the innovation system around this particular Green 

Deal. Theories such as the national innovation system (NIS), regional innovation system (RIS), 

sectoral innovation system (SIS) and technological innovation system (TIS) all have their 

shortcomings related to the level of analysis when it comes to analysing an innovation system 

pertaining to a specific mission. 

Hekkert et al. (forthcoming) introduce the concept of the Mission-oriented Innovation 

System or MIS. They define a MIS as ‘the network of agents, embedded in a mission-oriented 

institutional setting, that contributes to the development and diffusion of innovative solutions with 

the aim to complete the given mission’ (Hekkert et al., forthcoming). Because little is known about 

the dynamics and the evolution of MISs, and this is the first case study applying this concept, 

some preliminary interpretations and expectations about both the dynamics and the analysis of a 

MIS (Wesseling, 2019) were used as a handle for this research.  

 

1.4 Scope of the research 

According to the MIS concept, the scope of the system is determined by the mission (Hekkert et 

al., forthcoming), this confines the scope of this research to all  actors involved in the short sea 

shipping part of the Green Deal. Involved actors either a) contribute to the understanding of the 

problem and obtain support for the mission, or b) support the development and diffusion of 

solutions that help meet the mission (Wanzenböck et al., 2019)). By detecting systemic barriers 

along the different stages of the mission this research provides solutions to overcome these 
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barriers in the form of systemic instruments. Overcoming these barriers ensures the MIS will 

function optimally and therefore contribute to achieving the Green Deal goals. This leads us to 

the following research question: 

 

What are the barriers to the development and diffusion of the mission statement and its 

corresponding solutions within the Mission-oriented Innovation System around the Green Deal in 

the short sea shipping sector and how to overcome them? 

 

Since this is a novel approach, the main research question was broken down into sub-questions 

structured by the different analytical steps set out by Wesseling (2019) to analyse a MIS: 

 

Problems and solutions analysis:  

1. How do different societal problems and ‘wants’ relate to the Green Deal mission? 

2. What (technical and behavioural) solutions are being developed to contribute to the 

mission? 

 

Structural innovation system analysis: 

3. What existing actors and networks are active in the MIS, and which of them are activated 

by the Green Deal? 

A. What actors and networks contribute to the development of the mission statement? 

B. What actors and networks contribute to the mission’s solutions? 

4. How does the MIS align with existing (formal and informal) institutional structures? 

 

System functions and problems analysis 

5. What are the weak system functions in the MIS? 

6. What are systemic problems in the outer MIS? 

7. What are systemic problems in the inner MIS? (Green Deal specific problems) 

 

Systemic instruments analysis 

8. Which systemic instruments can contribute to dissolving system barriers? 

9. Which systemic instruments/policy interventions will receive support from system actors? 

 

1.5 Practical and scientific relevance 

Since the MIS concept is very novel and not yet substantiated with case studies, a perfect 

opportunity arises for this thesis to become one of the first case studies applying this conceptual 

framework. This research gives new insights into MISs and therefore potentially accelerate the 

development of this concept. Further development of the MIS concept enables policymakers to 

analyse and improve MIP like the Green Deal. The client (Netherlands Enterprise Agency/RVO) 

can use these insights to assist ministries with developing effective and efficient MIP. This 

research also provides the client with deep insights into the barriers related to the Green Deal in 

the short sea shipping sector. The elimination of these barriers will in its turn stimulate sustainable 

innovation and growth, and therefore help fighting climate change. 
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2) Theoretical framework 

In this section, the theoretical framework used for this research is explained. In the first subsection 

we elaborate on innovation systems theory in general. After that, we elaborate on the novel 

concept of mission-oriented innovation systems by giving some definitions and delineations. In 

the third subsection, we explain the problems and solutions analysis. The fourth subsection 

regards the structural-functional analysis of an innovation system, and in particular how this 

analysis (which was designed to analyse TISs) can be adapted to fit the MIS delineation. 

 

2.1 Innovation Systems 

In order to define the concept of ‘Innovation System’, the exact meaning of a system needs to be 

explained. According to Carlsson et al. (2002), a system can be defined as ‘a set of interrelated 

components working toward a common objective’ (p. 234). Edquist (2004) states that every 

innovation system is also defined by its boundaries, which may be demarcated in various ways: 

‘spatially/geographically, sectorally, and according to the breadth of activities they consider’ (p. 

3).  

Systems are constructed of components, relationships, and attributes. Components can 

be actors such as ‘individuals, business firms, banks, universities, research institutes, and public 

policy agencies’ (Carlsson et al., 2002, p. 234). Components can also be physical or technological 

elements of the system. The last type of components mentioned by Carlsson et al. (2002) are 

institutions. Institutions can be defined as ‘ humanly devised constraints that structure political, 

economic and social interaction’ (North, 1991, p. 97). Institutions can be informal (e.g. traditions 

and customs) or formal (e.g. laws and constitutions)(North, 1991). Williamson (1991) refers to 

institutions as ‘the rules of the game’ (p. 269). Within this institutional playing field, components 

of the system are linked by relationships. As a result, properties and behaviour of each individual 

component have an effect on the properties and behaviour of the system as a whole (Carlsson et 

al., 2002).  

 Over the years, different types of innovation system theories were developed. The national 

innovation system (NIS) is an innovation system which is spatially/geographically delineated by 

the borders of a country (Nelson, 1993). A sectoral system of innovation (SSI) has as a starting 

point a certain sector. A technological innovation system (TIS) is not delineated by a geographical 

area or a sector, but by a certain technology. A TIS is involved in the generation, diffusion, and 

utilisation of this technology (Hekkert et al, 2007). Therefore, a TIS can cross different NIS’s and 

SIS’s. The most recent addition to IS literature is the concept of the Mission-oriented Innovation 

System (MIS) introduced by Hekkert et al. (forthcoming).  

 

2.2 Mission-oriented Innovation Systems 

As stated in the introduction, ‘traditional’ innovation system theories are not suitable for the 

analysis of the innovation system revolving around a certain mission. A mission is not necessarily 

limited by geographical boundaries like a NIS (although it can be). Tackling an issue on an 

international level can be difficult because of different system circumstances and national 

institutions across different countries (Wieczorek et al., 2015). A mission is also not limited to only 

one technology (like a TIS), different technologies and innovations can contribute to the mission. 

Also, an innovation system around a mission is expected to develop differently compared to a TIS 
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(Wesseling, 2019). A SIS is also not applicable, because the mission can cross sectors or contain 

only parts of sectors. Next to that, a mission is defined by a certain lifetime, i.e. (certain parts of) 

MISs are by definition temporary, which traditional innovation systems are not. Next to these 

differences, there are differences in terms of the output of the systems. While these previous 

systems  are mainly focussed on stimulating economic growth or technology development, a MIS 

aims to solve societal problems defined by the mission (Hekkert et al., forthcoming). 

Hekkert et al. (forthcoming) define a MIS as ‘the network of agents, embedded in a 

mission-oriented institutional setting, that contributes to the development and diffusion of 

innovative solutions with the aim to complete the given mission’, responding to the need for a 

theoretical approach to analyse MIP. According to the MIS concept, the scope of the system is 

determined by the mission (Hekkert et al., forthcoming), this means that all actors contributing to 

the formulation and diffusion of either the mission or its solutions are part of the system.  

This delineation raises a note of caution; even though all actors contributing to the 

formulation and diffusion of either the mission or its solutions are part of the system (Hekkert et 

al., forthcoming), not all them are activated by the MIP underlying this mission. This thesis defines 

these dynamics by distinguishing between an inner and outer MIS (see Figure 1). The MIP and 

the actors directly involved in it represents the inner circle of the MIS. The inner MIS is by definition 

closely connected, temporary and attempts to mobilize structures in existing innovation systems 

that were already aimed at developing and diffusing solutions regarding the societal problem that 

is central to the MIP.  

Those existing structures are then also analytically bound under the notion of an outer 

MIS. Its temporality is not defined by the targets of the mission, but by the fact whether the actors, 

networks and institutions keep involved in the development and diffusion of the solutions. As long 

as they influence this, the researcher would analytically count them as being part of the outer MIS. 

 This thesis argues that a MIS can (but does not necessarily) cross different sectoral 

systems of innovation, national systems of innovation and technological innovation systems, 

because  missions do not have to be bound by national, sectoral or technological borders, this is 

visualised in Figure 1.  
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Figure 1: Boundary relations between National, Sectoral, Technology Specific and Mission-oriented Innovation 

Systems (adjusted from Hekkert et al., 2007) 

 

2.3 Problems and solutions analysis 

As stated in the introduction, a MIS revolves around a certain mission. In a MIS, innovative 

solutions are developed and diffused with the aim to complete this mission. The first part of this 

analysis consists of identifying the societal problems and ‘wants’ relating to the mission 

(Wesseling, 2019).  

The second part of the problems and solutions analysis consists of mapping out the 

different technological and behavioural solutions (innovations) that contribute to the completion 

of this mission. Innovations can be described by determining whether they are incremental or 

radical. Norman and Verganti (2014) define incremental innovation as an ‘improvement within a 

given frame of solutions (i.e., "doing better what we already do”)’ and radical innovation as ‘a 

change of frame (i.e., "doing what we did not do before"). 

 Next to this, an innovation can be described in terms of maturity, using The Technology 

Readiness Level (TRL) scale. The TRL scale ranges from 1 (discovery) to 9 (competitive 

manufacturing) (Enspire, 2019). TUDelft defines each level as follows: 
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Figure 2: Technology Readiness Level (TRL) (Negenborn, 2017) 

 

2.4 Structural-functional analysis 

To analyse the performance of an innovation system, Wieczorek and Hekkert (2012) introduced 

an approach which enables policymakers and innovation scholars to systematically point out 

functional weaknesses and associated structural problems within an innovation system. While 

being developed for TIS analysis, this structural-functional approach can be applied to any type 

of IS delineation (including the MIS after some adjustments). This analysis involves different 

stages (Wieczorek & Hekkert, 2012): 

2.4.1 Stage 1: mapping structural dimensions and their capabilities 

In the first stage, the structural dimensions of the innovation system are mapped: actors, 

institutions, interactions and infrastructure, as well as their capabilities. The following table 

provides a list of subcategories for the different structural dimensions (Wieczorek & Hekkert, 

2012): 

 
Table 1: Structural dimensions of an innovation system (Wieczorek & Hekkert, 2012) 
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2.4.2 Stage 2: coupled functional–structural analysis 

To analyse the functioning/performance of an innovation system, Hekkert et al. (2007) defined 7 

functions an innovation system should carry out in order to generate innovation effectively. These 

7 system functions are shown in the second column of Table 2. 

Although the structural-functional analytical approach developed by Wieczorek & Hekkert 

(2012) is often used to analyse TISs, it can also be applied to other IS delineations. However, 

since this will be the first case study to apply this approach to the concept of MIS, several 

challenges occur. Because Hekkert’s 7 system functions were developed for a TIS, they need 

adjustment to be applicable in a MIS analysis. The third column of Table 2 provides a preliminary 

interpretation of the system functions from a MIS perspective (adjusted from Wesseling, 2019). 

This thesis makes several adaptations to the interpretation Wesseling proposes, especially on 

issues which are known to need some conceptual enrichment, these adjustments are marked in 

green. 

 The first point of attention is system function 4. From a TIS perspective, this function is 

defined as ‘guidance of the search’, which represents the process of choosing focus points for 

further investments when different technological options are present in the system. System 

function 4 selects the most promising technologies to make sure there are enough resources for 

further development (Hekkert et al., 2007). The way system function 4 is defined makes it too 

generic to be useful in a MIS analysis. In a MIS, there is not only need for the coordination of 

solutions and efforts, but also for the direction of the problem formulation, an aspect that is missing 

from a TIS standpoint. For this reason, this thesis separates this system function into SF4A and 

SF4B, and deduced their definition from Wesseling’s (2019) preliminary interpretation of system 

functions from a MIS perspective: 

 

- SF4A: directing problem formulation: ambitious, measurable missions that active actors 

to engage; efforts coordinated by the mission’s governance body 

- SF4B: directing search for solutions: efforts coordinated by governance body 

 

SF4A captures activities aimed at directing the problem formulation. By analysing the problems 

and risks in the system, their corresponding networks and governance structures, and potential 

solutions, this system function should result in the formulation of an ambitious, long-term, 

integrated mission statement that is shared by relevant actors (SF7) (Wesseling, 2019). 

SF4B aims to direct the search for solutions contributing to the mission. Because most 

broad societal challenges, often the focal point of a MIS (Hekkert et al., forthcoming), require 

innovation from different actors across different sectors (Mazzucato, 2018). Therefore, it is most 

likely that these challenges incorporate different (technological and behavioural) solutions. The 

delineation of SF4B allows us to include the interactions between solutions into this function. This 

system function needs to assess the intercompatibility of different solutions. Sandén & Hillman 

(2011) explain how interactions between technologies influence transition processes. They 

summarise this process in six modes of interaction. For methodological reasons, this thesis 

simplifies to only two modes of interaction where two technologies either a positive or negative 

influence on each other. In an ideal situation (in context of a MIS) different technologies that 

contribute to achieving the mission are in line with each other. Consequently, the development of 
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these technologies is possibly sped up and they may have a larger impact on the mission. When 

different technologies do not align, this may hamper the mission’s progress.       

 Next to SF4A & SF4B, this thesis adds another system function, namely SF8: reflexivity. 

SF8 is responsible for monitoring and evaluating activities and redirecting the problem framing 

and search for solution, and is defined as follows: 

 

- SF8: reflexivity: monitoring & evaluation procedures and redirecting the problem framing 

and search for solutions based on lessons learned and changing context. 

 

The following table shows the 7 system functions defined by Hekkert et al. to analyse a TIS in the 

second column. The third column of the table provides a preliminary interpretation of the system 

functions from a MIS perspective adjusted from Wesseling (2019): 

 

System function Interpretation from TIS perspective 
(Hekkert et al., 2007) 

Preliminary interpretation from MIS 
perspective (adjusted from 
Wesseling, 2019) 

SF1: 

Entrepreneurial 

activities 

The presence of active entrepreneurs is 

essential, their role is to ‘turn the 

potential of new 

knowledge, networks, and markets into 

concrete actions to generate–and take 

advantage of new business 

opportunities’ (p. 421). 

New solution designs, pilot projects and 
behaviours – fit solutions into mission-
context; learning by doing. 

SF2: Knowledge 

development 

R&D and knowledge development are 
also important within an innovation 
system. Indicators for knowledge 
development are R&D projects, patents 
and investments in R&D. 

Creating knowledge on problems and 
solutions (forecasting studies, 
innovation & ‘behavioural’ intelligence). 

SF3: Knowledge 

diffusion through 

networks 

The produced knowledge should be 

exchanged between actors to promote 

‘learning by interacting’. 

Stakeholder meetings, disseminating 
knowledge developed (e.g. ITER) and 
mission progress reports. 

SF4: Guidance of 

the search 

When different technological options are 

present in the system, it is important to 

choose focus points for further 

investments. While function 2 creates 

technological variety, this function 

selects the most promising technologies 

to make sure there are enough 

resources for further development. 

SF4A: Directing 

the problem 

formulation 

Ambitious, 

measurable 

missions that 

active actors to 

engage. 

SF4B: Directing 

the search for 

solutions 

Efforts coordinated 

by governance 

body. 

SF5: Market 

formation 

To make sure that new technology has a 

chance to compete with embedded 

Formation of market for new tech 
solutions; enabling & supporting new 
behavioural solutions; upscaling of 
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technologies, protected spaces need to 

be developed for these new 

technologies. Examples are the creation 

of niche markets, specific tax regimes for 

new technologies, or environmental 

standards that improve survival chances 

of new environmental technologies. 

existing tech & behavioural solutions; 
phase-out of undesirable tech & 
behaviours. 

SF6: Resources 

mobilisation 

All activities within the innovation system 

need (both financial and human capital) 

resources. Sufficient resources make 

knowledge production around a specific 

technology possible. A way to analyse if 

this function is fulfilled is asking core 

actors if they experience problems 

regarding access to sufficient resources. 

Mobilisation of human, financial and 
material resources. 

SF7: Creation of 

legitimacy/ 

counteract 

resistance to 

change 

To fully develop, a new technology 

should either become part of an 

incumbent regime or has to overthrow it. 

This will often lead to opposition by 

actors with vested interests. Therefore, 

advocacy coalitions should create 

legitimacy for the new technological 

trajectory by putting the new technology 

on the agenda and lobbying for 

resources and favorable tax regime. 

When the system succeeds in doing this, 

it achieves ‘creative destruction’, a 

process ‘aiming for the ‘creation’ of new 

and for ‘destroying’ (or withdrawing 

support for) the old’ (Kivimaa & Kern, 

2016, p. 206). 

Creating legitimacy for the problem and 
its solutions. We define problem 
legitimacy as ‘raising awareness about 
the problem’ and solution legitimacy as 
‘raising awareness about one or more 
solutions’. 
 
 

SF8: Reflexivity Not specified Reflexivity: monitoring & evaluation 
procedures and redirecting the problem 
framing and search for solutions based 
on lessons learned and changing 
context. 

Table 2: Description of the 7 system functions proposed by Hekkert et al. (2007) 

 

Technological innovation systems often develop in a specific manner, with certain system 

functions jumpstarting other system functions (Hekkert et al., 2007), these patterns are described 

as motors of innovation (Suurs, 2009). A TIS can for instance be initiated by the entrepreneurial 

motor, where entrepreneurial activity (SF1) and knowledge development and diffusion (SF2&3) 

drive the guidance of the search (SF4), which in its turn increases funding (SF6) for the initial 

functions 1, 2 and 3. In a later stage, the technological innovation systems can shift towards 
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another motor, e.g. the system building motor where the system is mainly driven by the market 

(SF5). This is visualised in the following figure: 

 
Figure 3: Possible TIS development (Suurs, 2009) 

 

According to Wesseling (2019), the dynamics of a MIS are expected to be different compared to 

the dynamics of a TIS. While a TIS can develop in different ways (different motors of innovation), 

a MIS is expected to run through different stages in a cycle, this is visualised in Figure 4: 

 

 
Figure 4: Expected, generic MIS dynamics (Wesseling, 2019) 

 

To keep the system efficient and the mission and its solutions aligned, progress needs to be 

measured and evaluated. As a result, the goal of the mission can be reformulated. The 

reformulation process, is not represented in the 7 system functions. Therefore, this thesis adds 

the previously mentioned 8th system function to the list: Reflexivity. According to Weber & 

Rohracher (2012), a lack of reflexivity can be seen as an important transformative systems failure. 

Wesseling (2019) gives a preliminary definition of reflexivity in the context of a MIS: ‘monitoring & 
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evaluation procedures and redirecting the problem framing and search for solutions based on 

lessons learned and changing context’ (p. 9). 

2.4.3 Stage 3: identification of systemic problems 

Stage 3 of the analysis identifies the type of systemic problems. In the case of the previously 

mentioned example this could mean that institutions that should stimulate funding can be absent 

or inadequate. Types of systemic problems for each structural element are shown in Table 3: 

 
Table 3: Types of systemic problems (Wieczorek & Hekkert, 2012) 

2.4.4 Stage 4: goals of systemic instruments 

After evaluating the performance of the different system functions, and linking structural elements 

and systemic problems to system deficiencies, the second part of the paper of Wieczorek & 

Hekkert involves solving these problems. In order to achieve this, they use the concept of systemic 

instruments. According to Smits & Kuhlmann (2004), systemic instruments aim to address 

problems that emerge at the innovation system level and influence the speed and direction of 

innovation processes in a negative manner. Once systemic problems are identified, they can be 

aligned with the goals of different systemic instruments: 

 
Table 4: Goals of systemic instruments per type of systemic problem (Wieczorek & Hekkert, 2012) 

2.4.5 Stage 5: design of systemic instruments 

The last stage involves identifying individual systemic instrument aligning with the goals proposed 

in stage 4. Examples of individual systemic instruments are given in the following table: 
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Table 5: Specific systemic instruments aligned with their goals (Wieczorek & Hekkert, 2012) 

3) Methodology 

The methodology chapter is structured as follows. In the first subsection, we elaborate on the 

research design that was used and explain the different analytical steps that form the basis of our 

analysis. After that, we explain how both the interview data and data from the article analysis was 

collected and which sampling methods were used. In the last subsection, the data analysis 

strategy for this research is explained. 

 

3.1 Research design 

This research is a qualitative research which uses a case study design (Bryman, 2016). Data was 

collected through both interviews and a desktop study. As stated in the introduction section, the 

sub-questions of this research (and therefore also the interview questions which can be found in 

Appendix 3) were structured according to the four analytical steps to analyse a MIS proposed by 

Wesseling (2019). In the operationalisation (Appendix 2), indicators are given for all concepts 

analysed through the different analytical steps of this research. Indicators for the performance of 

different system functions in the MIS are either deducted from Wesseling’s (2019) preliminary 

interpretation of system functions from a MIS perspective and Suurs’ ‘Motors of sustainable 

innovation’ article (2009) or identified by this thesis due to the changes we made to the SF’s for 

MIS applicability. The following subsections describe the four analytical steps of this research. 
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3.1.1 Problems and solutions analysis 

The first analytical step proposed by Wesseling (2019) is a problems and solutions analysis. 

The following table explains how the key concepts of the problems and solutions analysis will be 

analysed: 

Key concepts Way of analysing 

Societal problems and ‘wants’ 
relating to the Green Deal 
mission 

To some extent, the mission of this case study is already 
identified since it is already fully developed and documented. 
To some extent, the mission’s underlying problems also 
become evident from policy documents. Interview data is 
added to discover how actors perceive these underlying 
problems and needs (interview question 1A).  
 

Technical and behavioural 
solutions contributing to the 
mission 
 

The different solutions to this mission will be identified using 
interview data (interview questions 2A, 2B). When the 
solutions are identified, they will be described in terms of 
radicalness (incremental vs radical) and maturity (TRL level) 
using document data. 

Table 6: Explanation of the problems and solutions analysis 

3.1.2 Structural innovation system analysis 

The second analytical step proposed by Wesseling (2019) is a structural innovation system 

analysis. The following table explains how the key concepts of the structural innovation system 

analysis will be analysed: 

Key concepts Way of analysing 

Actors and networks 
mobilised by the 
mission 

Just like the core mission, the core group of representatives is 
documented as well. Actors that signed the Green Deal (active in the 
short sea shipping sector) will form the core of our MIS analysis. 
Because the list of relevant actors is too large, a sample will be taken 
for the interviews, which will be elaborated on in the sampling methods 
section. Next to the core group of representatives, related groups and 
networks will be identified using snowball sampling (interview 
questions 3A, 3B & 3C). An explanation of this sampling method is 
stated in the sampling methods section as well. As stated in the 
theoretical section, we will distinguish between actors in the inner and 
outer MIS 

Existing formal and 
informal institutional 
structures influencing 
the mission 

Identification of the policy context that impacts the mission will be 
achieved through both interview questions (4A & 4B) and literature 
research. 

Table 7: Explanation of the structural innovation system analysis 

3.1.3 System functions and problems analysis 

The third analytical step proposed by Wesseling (2019) is a system functions and problems 

analysis. The system functions part of the analysis involved stage 1 and 2 proposed by Wieczorek 

& Hekkert (2012), introduced in the theory section. Instead of using the 7 system functions by 

Hekkert et al. (2007), the 8 system functions this thesis adjusted for application to a MIS were 

used. The system functions and problems analysis was based on interview data. The diagnostic 
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questions for each system function are incorporated in the interview guide (questions 5A to 5I). 

This data was used to find typical SF-patterns: which system functions are weak and which are 

strong? To give an indication of the performance of different system functions, interviewees were 

asked to rate each of them on a scale from 1 to 5. These indicative ratings were combined with 

their statements to evaluate the performance of system functions as well as the structural 

elements driving/hampering their performance (see step 4: systemic problems analysis). As 

stated in the theoretical section, we will distinguish between SF activities occurring in the inner 

and outer MIS. 

When the performance of the different system functions is known, their (mal)functioning 

can be explained by literature of systemic problems. This process is called a systemic problem 

analysis and involves stage 3 and 4 proposed by Wieczorek & Hekkert (2012) (adjusted for MIS), 

introduced in the theory section. Next to literature research, interviewees were asked which 

barriers they experienced during the development of the mission statement (question 6A and 6B), 

as well as barriers they experience in the mission execution stage (questions 7A and 7B). 

3.1.4 Systemic instruments analysis 

When systemic problems are identified, appropriate systemic instruments can be determined 

through the literature. This last analytical step is called a systemic instruments analysis and 

involves stage 5 proposed by Wieczorek & Hekkert (2012) (adjusted for MIS). Next to literature 

research, interviewees were asked for their perspective towards different systemic 

instruments/policies/regulations (questions 9A and 9B). 

 

3.2 Data collection/Sampling methods 

As stated earlier, this research is based on two data sources: interview data and document data. 

Interview data is used through all analytical steps while document data is used to complement 

interview data in the problems and solutions analysis and the structural innovation system 

analysis.  

3.2.1 Interviews 

Interview data was collected by conducting semi-structured interviews with key actors. These 

interviews were conducted either face-to-face or by phone and were all conducted in Dutch. The 

interview questions were structured by the four analytical steps this research will take. The 

interview scheme is shown in Appendix 3.  The first part of the population of our analysis consists 

of the core representatives. A full list of the core representatives that signed the Green Deal is 

shown in Appendix 5.  

As stated earlier, the list of relevant actors was too large to analyse in the timeframe of this 

research. Therefore, a sample was taken for the interviews. Non-random stratified sampling will 

be used as the sampling method, making sure that subgroups of our population were each 

adequately represented within the sample of this research study. 

To determine these subgroups, orientation activities will be performed by attending seminars, 

meetings and presentations. key stakeholder categories were  identified during orientation 

activities. Most of these organisations could be contacted through either contacts from network 

activities or RVO colleagues.  
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The second part of the population of our analysis consisted of related groups. To 

determine related groups/actors, snowball sampling was used, asking every interviewee who they 

think is a key actor in the mission that did not sign the Green Deal document.  

 Because of the difference in characteristics of each interviewed actor, not all interviewees 

were asked all the questions. Which questions were asked depended on the knowledge base of 

each interviewee.  

3.2.2 Dataset interviews 

The dataset for the analysis contained data from 27 interviews. These interviews resulted in a 

total of 168 pages of interview data. To guarantee the anonymity of the interviewees, they will be 

referred to as their category combined with a number, e.g. TS2: Technology supplier number two. 

The interviewees were categorised as follows: 

 

Stakeholder category  Abbreviation  

- 2 Industry associations  (IA) 

- 6 Technology suppliers  (TS) 

- 5 Shipping companies  (SC) 

- 3 Policymakers   (PM) 

- 3 Knowledge institutes  (KI) 

- 1 Port    (P) 

- 1 Shipyard    (SY) 

- 1 Naval architect   (NA) 

- 1 Business developer  (BD) 

- 2 Financial organisations  (FO) 

- 2 Freight forwarders  (FF) 

3.2.3 Article analysis 

The article analysis of this research was based on two searching machines: LexusNexus and 

Google (scholar). The dataset for the article analysis consisted of 7 scientific publications, 5 

newspaper articles, 5 company reports and 3 policy documents. All documents are listed in the 

reference list and referred to in the results section. To obtain these documents, the following 

keywords were used: 

 

Language Keywords 

English Green Deal, innovation, sea shipping, maritime sector, short sea shipping, 

green shipping, sustainable shipping, sea shipping regulations, CO2 

emissions sea shipping, *names of technologies*, *names of companies*, 

*names of research institutes*, *names of sector associations*, *names of 

governmental organisations* 

Dutch Green Deal, innovatie, zeevaart, maritieme sector,  zeevaart over korte 

afstand, groene zeevaart, duurzame zeevaart, regelgeving zeevaart, CO2 



22 
 

uitstoot zeevaart, *namen van technologieën*, *namen van bedrijven*, 

*namen van onderzoeksinstellingen*, *namen van brancheorganisaties*, 

*namen van overheidsinstanties* 

Table 8: Keywords regarding the document analysis 

 

3.3 Data analysis 

The interview data was analysed using axial coding. Prior to the axial coding process, open coding 

was performed. Open coding is a process of reading through interview data and labelling pieces 

of data, which will be turned into concepts and later on grouped into categories (Bryman, 2016). 

After open coding, axial coding is a second step that makes connections between categories. 

Axial coding involves ‘linking codes to contexts, to consequences, to patterns of interaction, and 

to causes’ (Bryman, 2016, p. 569). Patterns that emerge from the data were used to answer the 

research questions. 

 Axial coding of the interview data resulted in a total of 1403 codes, these codes were 

distributed among the different analytical steps as follows: 

 

- Problems and solutions analysis  180 codes 

- Structural innovation system analysis 196 codes 

- Problems and solutions analysis  872 codes 

- Systemic instruments analysis  155 codes 

  

 To prevent personal bias during the coding process, reliability was assured by performing 

an intercoder reliability check using Krippendorff’s Alpha (Krippendorff, 2011). This was applied 

by having two other researchers (both experienced in innovation sciences) study 25 statements 

(N=75) from the interview database to check if they label them in a similar way. The reliability 

check can be found in Appendix 6, and resulted in a Kalpha of 0,8839, an alpha > 0,8 can be 

considered  reliable (De Swert, 2012). 

4) Results 

The results chapter is structured as follows. In the first subsection, the findings resulting from the 

problems and solutions are presented, including the societal problems and ‘wants’ relating to the 

Green Deal mission and Technical and behavioural solutions that are being developed to 

contribute to the mission. In subsection two, the findings resulting from the structural innovation 

system analysis will be presented,  including the actors and networks contributing to the 

development of the mission statement or the mission’s solutions and (formal and informal) 

institutional structures influencing the MIS. In subsection three, the findings from the system 

functions and problems analysis are presented. In this section, we will discuss the individual 

system functions in-depth before describing the overall picture. In the last subsection of the results 

chapter, the findings resulting from the systemic instruments analysis are presented. Different 

systemic instruments are being proposed in order to solve the systemic problems identified in 

section 4.3.  
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4.1 Problems and solutions analysis: 

4.1.1 Different societal problems and ‘wants’ relating to the Green Deal mission 

The sea shipping sector is an important sector in which a lot of CO2 emissions take place (PM3). 

According to a policymaker, the sector is lacking in the transition towards sustainability (PM2). 

Next to that, the sector was underrepresented in environmental policies. For example, it was 

excluded from the Paris climate agreement (PM3). Therefore, policymakers decided to announce 

a Green Deal for this sector in the coalition agreement of October 2018 (PM1; Green Deal, 2019).      

The fact that this Green Deal was initiated by the government, instead of by market 

players, distinguishes it from other Green Deals. An interviewee from an industry association 

stated: ‘suddenly there was a coalition agreement, and to everyone's surprise it contained a Green 

Deal’. A policymaker from the Ministry of Infrastructure and Water Management (I&W) gauged 

opinions of different industry associations about the idea of a Green Deal (IA2) and after that, 

they made a proposal towards the industry (IA2).  

At the end of 2018, the negotiation phase started. According to policymakers, the goals of 

emission reductions stated in the proposal were no point of discussion (PM1, PM2). This is mainly 

due to the facts stakeholders acknowledge the problem underlying the Green Deal mission, 

stating that ‘our society in general is becoming more aware of the environmental aspects of the 

choices that they make’ (2 interviewees) and that the sector agrees that a transition towards a 

sustainable shipping sector is necessary (8 interviewees). The financial aspect was the most 

significant point of discussion during the Green Deal negotiations (PM1, PM3, IA1, FO1). Both 

interviewed industry associations stated that initially the government asked for a lot of 

commitment from the sector, without assigning any financial resources to the mission. Because 

of this strong lobby for financial resources by the industry associations, the government last 

minute added a validation arrangement of €5 million to the Green Deal (IA1, PM1, PM3). The 

dynamics of the development phase of the mission statement (and the negotiations attached to 

it) have an influence on the mission execution stage. This will be discussed in a later section.  

4.1.2 Technical and behavioural solutions that are being developed to contribute to the mission 

During the interviews, different technological trajectories were identified. Next to these 

technologies, 20 Interviewees mentioned a type of alternative energy carrier as a solution that 

can contribute to the mission. Next to that, other characteristics such as radicalness and TRL 

levels are identified, mainly based on document data. As stated in the theory section, incremental 

innovation is defined as an ‘improvement within a given frame of solutions (i.e., "doing better what 

we already do”)’ and radical innovation as ‘a change of frame (i.e., "doing what we did not do 

before")(Normal & Verganti, 2014). Next to this, the TRL scale ranges from 1 (discovery) to 9 

(competitive manufacturing)(Enspire, 2019). A description of each alternative energy carrier and 

other technological solutions is given in tables 9 and 10. 
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Alternative 
energy carrier 
(mentioned by 
# interviewees 

Which stakeholders 
are involved? 

Advantages (mentioned by 
# interviewees) 

Disadvantages (mentioned 
by # interviewees) 

Applies to which 
energy carrier? 

Incremental/Ra
dical 

Technology 
Readiness 
Level (TRL) 

- Exhaust gas 
treatment 
systems 
(scrubbers) (5) 

Three out of five 
shippers mentioned 
that they 
implemented 
scrubbers on (some 
of) their ships. One 
interviewed 
technology supplier 
(TS1) develops these 
systems 

Exhaust gas treatment can 
have an effect on the short 
term. Scrubbers can catalyse 
SOx, NOx and particular 
matter (1). 

It is not an ideal solution, 
because it is ‘moving the 
problem’ (e.g. some scrubbers 
pump emissions into the 
water)(1). 

Diesel (TS1)  

 

Heavy fuel oil (HFO) 
(Abadie et al., 2017) 

Incremental, this 

technology is an 

addition to 

current system: 

internal 

combustion 

engine on fossil 

fuel (Lindstad & 

Eskeland, 2016) 

 

9, this 

innovation is 

implemented 

already on 

commercial 

scale (World 

Maritime 

News, 

2020a) 

 

- Electric 
propulsion 
systems (3) 

One technology 
supplier (TS6) stated 
that it is developing 
an electric propulsion 
system.  

Instead of directly powering 
the propeller, the (e.g. 
diesel) engine acts as a 
generator and the propeller 
is driven by an electric 
motor. A shipping company 
is equipping their new series 
of ships with electric 
propulsion systems, this 
enables them to switch to a 
sustainable energy carrier 
when they are available in 
the future. (1) 

Not mentioned by interviewees Diesel, LNG 

(Wärtsilä, 2020) 

 

In the future also 
sustainable energy 
carriers like batteries 
and hydrogen (SC5) 

Radical, this 
solution 
changes the 
current system 
significantly 
since the whole 
drive chain of 
the ship needs 
to be changed 
(MAN, 2012) 

9 
(Geertsema 
& Krijgsman, 
2019) 

- Electrical 
(sensor) 
systems (3) 

Two technology 
suppliers mentioned 
that they develop 
energy efficient power 
management 
systems. One 
technology supplier 
states that it develops 
sensor equipment 
that can measure 
algae growth on the 
hull of the ship.  

Systems are used to ensure 
a lower resistance (1). 

Not mentioned by interviewees Not bound to specific 
energy carrier 

Incremental, 
these sensor 
systems are 
used to make 
current 
operations more 
efficient (TS4) 

9, this 
innovation is 
implemented 
already on 
commercial 
scale (TS4) 

- Efficiency 
gains within 
current 
technologies (7) 

Seven interviewees 
aim to achieve a 
higher efficiency with 
technologies they are 

 A research institute and a 
technology supplier both 
mentioned that the 
hydrodynamics of ships are 

Not bound to specific 
energy carrier 

Incremental - 

https://www.wartsila.com/encyclopedia/term/diesel-electric-propulsion
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currently using. 
Examples are; 
efficient propulsion 
systems, making 
engines suitable for 
use with low 
revolutions per 
minute, and the 
hydrodynamics of 
ships.  

already quite optimised and 
reaching their physical 
boundaries. (2) 

Table 9: Characteristics of different technological solutions 

Alternative 
energy carrier 
(mentioned by 
# interviewees 

Which stakeholders 
are involved? 

Advantages (mentioned by 
# interviewees) 

Disadvant
ages 
(mentione
d by # 
interviewe
es) 

Incremental/Radical Technology 
Readiness Level 
(TRL) 

Ammonia (4) One technology 
supplier stated that it 
is researching the 
possibilities for 
ammonia as an 
energy carrier 
 

Balanced option, needs less 
energy compared to carbon 
hydrogen carriers, and an 
improvement compared to 
hydrogen on storage (1) 

Too 
immature 
(1) 

Radical. Although ammonia can be used in an 
internal combustion engine, this requires a catalyst 
to crack ammonia into nitrogen and hydrogen. Next 
to this, it can also be used directly in a fuel cell. 
Ammonia can be produced by binding nitrogen with 
hydrogen, were hydrogen can be produced by 
electrolysis of water using wind or solar energy 
(Spoelstra, 2017). This whole supply chain radically 
differs from the current system.  

5 (Geertsema & 
Krijgsman, 2019) 

Batteries (10) A shipper, a naval 
architect and a 
research institution 
stated that they are 
researching the 
possibilities for 
battery technology on 
ships 

Might be an option for short 
operations (3), can be used 
for peak shaving (3) 

Low 
energy 
density 

Radical when the ship is fully electric (change of 

system, no combustion engine anymore) (Infineon 

Technologies AG, 2018) 

 

Incremental when used for peak shaving 
(addition/improvement to existing system with 
combustion engine) (SBD1, SBD2) (Infineon 
Technologies AG, 2018) 

9 (Geertsema & 
Krijgsman, 2019) 

Biofuels (5)  Might be a temporary 
solution that can be 
implemented on a short term 
(2) 

Still fossil, 
bad quality 
issues (1) 

Incremental. Some biofuels (so called drop-in 
biofuels) can be directly applied in a regular 
combustion engine. Other biofuels can be used with 
some adaptions to the engine. (Platform Duurzame 
Biobrandstoffen, 2018) 

5-8 (Grijpma et al., 
2018) 

Hydrogen (13) Four interviewees 
stated that they are 
researching or 
developing hydrogen 

- 6 Interviewees stated that 
they see potential in 
hydrogen technology for the 
short sea shipping sector. 

Immature 
(3), still 
means a 
short range 

Radical. Hydrogen is converted in to energy in a fuel 
cell. (Geertsema & Krijgsman, 2019) This is a 
radically different system compared to an internal 
combustion engine powered by fossil fuels. 

5 (Geertsema & 
Krijgsman, 2019) 
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technology. One Port 
is developing 
infrastructure and 
policy framework for 
hydrogen 
 

- Can be produced using 
renewable sources (1) 

(1) 
because 
storage 
takes a lot 
of space 
(1) 

LNG (liquid 
natural gas) (10) 

Three shippers stated 
that they have LNG 
powered ships. 

- Good transitional fuel (3): 
better air quality 
- Can make an impact right 
now (1) 
- Low fuel costs (1) 

- Methane 
slip (1)  
- Storage 
is 
expensive 
(1) 
- Still has 
CO2 
emissions 
because it 
is a fossil 
fuel (3) 

Incremental. LNG can be burned in an internal 
combustion engine (Latarche, 2018). Next to that, it 
is still a fossil fuel (Elengy, 2019). 

9, this innovation is 
implemented already 
on commercial scale 
(World Maritime 
News, 2020b) 

Methanol (7) Four interviewees 
participate methanol 
project 

- Easy and cheap to store (2) 
 

Not a 
direct 
replaceme
nt for 
diesel (1) 

Incremental. LNG can be burned in combustion 
engine with some adaptions (Methanex, 2019).  

7 (Geertsema & 
Krijgsman, 2019) 

Table 10: Characteristics of different alternative energy carriers 



 27 

Next to the different technological trajectories, interviewees mentioned two behavioural solutions 

which can contribute to the mission. 

- Implementing an efficient route and speed 

There is a quadratic relation between the speed of a ship and its emissions. Therefore, lowering 

the speed of ships is an effective way to be more efficient (RI2). This behavioural solution was 

mentioned by 15 interviewees. 4 Out of 5 interviewed shippers stated that they implement 

systems that collect data about speed, fuel economy, emissions and other variables. This data is 

used to increase the awareness of the crew about the impact of their behaviour on the emissions 

of the ships. Next to monitoring systems, 3 shippers state that their ships are fitted with systems 

that optimise the route or speed of the ship, in order to be as efficient as possible. To some extent, 

the sector is already implementing this solution. While 10-20 years ago ships were mostly 

optimised for maximum speed, nowadays they are often optimised for efficiency (SY1, S3, P1).  

 - Mobility in general 

Five Interviewees mentioned that to solve the emission problem, researchers and policymakers 

should look at the entire transport chain. Possible questions could be; Where do we produce our 

goods? How do we transport them? What are the total emissions? How do we move around the 

globe?  

4.2 Structural innovation system analysis: 

4.2.1 Actors and networks contributing to the development of the mission statement 

As stated earlier, industry associations were the main stakeholders involved in de negotiation 

process with policymakers from the Ministry of I&W during the mission statement stage. One 

interviewee stated that ‘Industry Association 2 often takes the lead’ and another interviewee 

stated that they provide Industry Association 2 with (technical) knowledge and keep in touch about 

their interests. None of the interviewed shipping companies or technology suppliers mentioned a 

direct input to the negotiations of the Green Deal without mediation by their industry associations, 

one interviewee stated that they ‘were not involved’ (TS1) and another interviewee stated ‘as far 

as I know, our sector was nog involved in the negotiations, that’s how much distance there is 

between this Green Deal and our sector!’ (TS6).  A policymaker also questions this, stating that 

there are too much official parties (including industry associations) and too few market parties 

involved, and therefore he/she has ‘little feeling whether the technology suppliers feel well 

involved in this, or whether this Green Deal is in line with their opinion’. Next to that, Research 

Institute 1 states: ‘I am missing *names three large shipping companies*. They should be in there 

to show they are behind it’. To conclude, the development of the mission statement was mainly 

driven by official parties like policymakers and industry associations, with little direct influence of 

market parties. 

4.2.2 Actors and networks contribute  to the mission’s solutions 

Solutions that are already implemented, and therefore have an effect on the mission progress, for 

example LNG technology, are effected by different types of stakeholders. Research institutes and 

technology suppliers operating in the maritime sector are the main stakeholders that produce 

knowledge on these technologies and develop them. Shipping companies implement the 

technologies and therefore generate the emission reductions through use. Policymakers create 
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policy frameworks for the solutions. Lastly, ports contribute by creating an infrastructure for the 

solutions. Due to the short implementation time of the Green Deal, it is hard to tell which actors 

are activated by this MIP and which actors where already contributing to sustainable solutions. A 

lot of Green Deal related projects are not executed yet and their contribution to the development 

of solutions is not yet clear. 

4.2.3 MIS alignment with existing (formal and informal) institutional structures 

One interviewees states that the Green Deal is just a small piece of Dutch policy, and the market 

is not affected by such small national policy, it is only affected by global forces. Another 

interviewees asks himself if such a small piece of Dutch policy has an effect. Interviewees 

mentioned three types of institutional structures the short sea shipping sector is affected by: 

worldwide regulations by the International Maritime Organisation (IMO), national regulations in 

other countries they are active in, and local regulations in the form of Emission Controlled Areas 

(ECA’s). These institutional structures mentioned by interviewees are regulations, very different 

compared to a non-binding policy like the Green Deal.   

Next to regulations, both the IMO and the EU have strategies and goals for emission 

reduction for the sea shipping sector. The IMO states that total annual GHG emissions from 

international shipping should be reduced by at least 50% by 2050 compared to 2008 (IMO, 2020). 

To achieve this reduction, the International Chamber of Shipping (ICS) proposed a plan for a $5bn 

fund to design zero-emissions vessels, and state that 90% of ship-owners around the world agree 

with this proposition. This fund will be filled by a $2 levy on every tonne of fuel. The IMO stated 

that they will consider this proposal, but their decision making process is decelerated by the need 

for consensus (Harrabin, 2019) 

Although the EU supports the goal set by the IMO, and agrees that a global approach to 

address these emissions is most effective, the slow progress on actions by the IMO has caused 

the EU to take action. In 2013, the European commission set out a strategy towards emissions 

from the shipping sector. This strategy consists of 3 steps: monitoring, reduction targets and 

further (market-based measures)(European Commission, 2019). A potential market-based 

measures is to include shipping in the EU emissions trading scheme (Harrabin, 2019) 

The Green Deal has a final target of 70% reduction of absolute CO2 emissions of the 

sector by 2050 (Rijksoverheid, 2019a), which is even stricter than IMO or EU targets. The Royal 

Association of Netherlands Shipowners supports the proposal for a worldwide fuel levy and 

oppose the EU plans of including shipping in the EU emissions trading scheme (SO1). They think 

the EU emissions trading scheme is an administrative burden on shipping companies. Next to 

this, the Dutch government stated in the Green Deal that they will support the worldwide fuel levy 

(SO1; Green Deal, 2019). 
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4.3 System functions and problems analysis 

 

As stated in the methodology section, interviewees were asked to give the performance of 

different system functions a score on a 1 to 5 scale: 1: very bad 2: bad 3: neutral 4: good 5: very 

good. We will discuss the individual system functions in-depth before describing the overall picture 

and discrepancies in how the system functions were assessed by the different types of 

interviewees The scores given by the different stakeholder categories are shown in the graph 

below: 

Graph 1: System function scores by different stakeholder categories 

4.3.1 SF1: Entrepreneurial activities 

Interviewees gave SF1 an average score of 3,07 (N=24, σ=0,75): neutral. When it comes to 

incremental innovations, like scrubbers or LNG ships, which reduce emissions but are still far 

from carbon neutral, there is some entrepreneurship in the sector. Technology suppliers are 

bringing these technologies to the market and multiple interviewed shippers implemented these 

(or other) incremental innovations. One shipper mentions that they are a frontrunner because they 

have multiple LNG powered ships. While this statement is likely the truth (no other interviewed 

shipping have that amount of LNG powered ships), it also forms a problem. As stated in an earlier 

section, LNG is still a fossil fuel, which means it still brings forth CO2 emissions. The Green Deal 

target for 2050 is an absolute CO2 reduction for the sea shipping sector of 70% (Rijksoverheid, 
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2019a), which will not be met using incremental innovations. An interviewee from a research 

institute mentions that companies in the sector think very short term, for example because they 

are talking about implementing biofuels, which is an ancient technique in his/her eyes.  

When looking at radical innovations, there is almost no entrepreneurship in the sector. A 

policymaker states: ‘Entrepreneurship on zero emission technologies is very limited’. This low rate 

entrepreneurship on radical innovations is caused a the lack of market formation (SF5). The lack 

of market formation occurs on two levels: 1) freight forwarders (companies that want to move 

freight) and consumers are not willing to pay for sustainable transport and 2) therefore shippers 

are not willing to pay for the implementation of radical sustainable innovations. An argumentation 

on why there is a lack of market formation will be explained in a later section.  

Interviewees confirm the lack of implementation, one shipper states that they have ‘a wait 

and see attitude’ and a policymaker states that shippers have no incentive for sustainable 

innovation. Next to that, an interviewee from a research institute states that companies do not 

dare to innovate because the margins are too low.  

Because shippers are not willing to invest in these technologies, technology suppliers and 

research institutes do not have an incentive to transform their knowledge on these technologies 

into commercial products. An interviewee from an industry association states that ‘a lot of 

knowledge on sustainable innovation is being developed, but there is little interest in its practical 

application. More could be done with it, this is mainly due to the fact that there is no business 

case yet for many sustainable technologies’. Another interviewee states: ‘Which radical 

innovations are currently coming from engine suppliers? They do research, and come up with 

concepts. But what can be implemented on short term? Nothing! I am definitely not blaming them, 

because there is no demand among their customers’. In total, 11 interviewees state that there is 

more knowledge developed compared to what is implemented through pilot projects or new 

business models.  

The lack of implementation is a systemic problem that was already in place before the 

Green Deal was implemented. Therefore, this problem regards the outer MIS. Interviewees did 

not mention entrepreneurial activities facilitated by the Green Deal, so it can be concluded that 

the Green Deal (inner MIS) has little to no effect on this system function (yet). In the Green Deal 

is stated that knowledge institutes and industry partners will jointly design a zero-emission 

maritime vessel, including a convincing business case, by 2024. This can be considered an 

entrepreneurial activity that has yet to be executed. Therefore, it is possible that the Green Deal 

will have an effect on SF1 in the future. 

4.3.2 SF2: Knowledge development 

Interviewees gave SF2 an average score of 3,98 (N=24, σ=0,44): good. 19 Interviewees stated 

that there is a lot of knowledge development regarding sustainable innovation. Interviewees 

mention that sustainability is a popular research topic, TS4 states that ‘when you open a magazine 

(industry journal, ed.), everything has (directly or indirectly) something to do with sustainability’, 

another technology supplier states that 50 to 70% of their employees work on a sustainability 

related subject at least once a year. Statements from multiple interviewees indicate that 

technology suppliers and naval architects do research on alternative fuels like LNG and hydrogen 

fuel cells (TS3, BO1, NA1, TS6). Next to that, multiple interviewees state that a lot of knowledge 

on sustainable innovation is developed by knowledge institutes (TS6, RI2, BO1, F1, S5). A 
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policymaker mentions that despite of being in an early stage of development, a lot of knowledge 

is produced on sustainable innovations. This in line with section SF1: a lot of knowledge 

development in this case does not mean that technologies are already commercialised and ready 

for implementation.  

Next to 21 positive comments about knowledge development, there was 1 negative 

comment about the lack of studies looking at consequences of changing the way we produce and 

transport our goods, a behavioural solution discussed in a previous section. One interviewee 

stated that the sector should also gather knowledge in other industries like automotive or aviation, 

which are in front in terms of sustainable innovation (TS4).  

Considering the high performance of knowledge development, no substantial systemic 

problems were identified. The forms of knowledge creation mentioned by interviewees are not 

facilitated by the Green Deal, and the high degree of knowledge creation was already in place 

before it was implemented. Therefore, the performance of SF2 regards to the outer MIS. 

4.3.3 SF3: Knowledge diffusion 

Interviewees gave SF3 an average score of 3,66 (N=24, σ=0,64): good. All 24 out of 27 

interviewees made positive comments about knowledge diffusion. Technology suppliers state that 

‘a lot of knowledge is shared in the informal circuit, because we all know each other personally’ 

and that ‘there is a lot of collaboration, because it is a relatively small market’. This shows their 

positive attitude towards collaborating. Next to expressing their willingness to collaborate and 

sharing knowledge, they give concrete examples, Technology Supplier 3 states that they often 

invite their suppliers and other organisations to join their co-creation sessions and he/she often 

speaks at conferences.  

Two shippers mention that a lot of knowledge is shared through projects in which multiple 

companies are involved. Next to that, 6 Interviewees from 4 different categories state that they 

collaborate with knowledge institutes. This indicates that knowledge diffuses through the whole 

sector and no networks are being excluded. An example of a collaboration project initiated by a 

knowledge institute is the Green maritime methanol project (3 interviewees).  

Two stakeholders state that industry associations act as networking organisations, 

bringing stakeholders together. An example is the innovation Council, initiated by an industry 

association (2 interviewees; NML, 2020). Despite the comments about knowledge sharing being 

predominantly positive, interviewees also mentioned some points of improvement. Firstly, 

fundamental knowledge should be translated to end users of technologies (shipping companies) 

(S3), this could reduce the implementation problem mentioned at SF1. The Green Deal could also 

facilitate knowledge sharing, for example by organising a yearly event, this also directs the shared 

knowledge towards the mission.  

Considering the high performance of knowledge diffusion, no substantial systemic 

problems were identified. Some forms of knowledge sharing mentioned by interviewees are 

facilitated by the Green Deal (i.e. through the Green Maritime Methanol project). Therefore, the 

Green Deal has contributed to the high degree of knowledge sharing (SF3) in the short sea 

shipping sector (Inner MIS activating outer MIS). 

4.3.4A SF4A: Directing the problem formulation 

Interviewees gave SF4A an average score of 2,81 (N=24, σ=0,75): neutral.  
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Green Deal: Diffusion 

When it comes to diffusion of the Green Deal, it is interesting to see that there is a clear distinction 

between the answers of two types of interviewees. Stakeholders that have been closely related 

to the development of the Green Deal (policymakers and industry associations) have a 

considerable more positive view of the diffusion of the Green Deal compared to market parties, 

this is also visible in Graph 1. A policymaker states that he/she thinks the Green Deal is widely 

diffused among the most important actors in the maritime cluster. Industry Association 1 states 

that he/she think that the sector is very aware that the Green Deal is going on. Industry 

Association 2 has a more pessimistic opinion, stating that he/she thinks that although 90% of their 

members know that the Green Deal exists, only a handful know more about it. This is in line with 

the statements made by market parties: they know that the Green Deal exists, but most of them 

do not know the details of this Green Deal. SC2 states that ‘most shipping companies know that 

the Green Deal exists, and SC5 mentions that he/she ‘certainly heard of its existence’. At the 

same time, two shipping companies state that they are not familiar with the content of the Green 

Deal. At the same time. This is in line with statements from technology suppliers, 4 out of 6 

interviewees from this category mention that they do not know the content of the Green Deal. An 

earlier section of this thesis explained how the development process of the Green Deal was mainly 

driven by official parties like policymakers and industry associations, with little direct influence of 

market parties. The consequences of this process clearly show in the current solution 

development phase, were market parties are unaware of the content of the Green Deal. 

Green Deal: Commitment/support 

As stated in the problems and solutions analysis, stakeholders in the sector seem to agree on the 

mission underlying this Green Deal: a transition towards a sustainable sea shipping sector. For 

this reason, the targets of the Green Deal did not cause major discussions during the development 

process. Stakeholder support for these goals also shows in the current solution development 

phase. Interviewees stated that they support the goals (PM3) and that they think the sector is 

behind the ambitions (SC3).  

Despite of their support for the goals, Interviewees have remarks on the way this mission 

is translated in this Green Deal. 2 Shippers and 2 technology suppliers stated that they do not 

know what this Green Deal entails for them specifically, they think it is not concrete enough. They 

made statements like ‘it is written so holistic, so broad, how can you disagree? But what it entails 

for you, no one can tell you’ (TS3). Next to that, interviewees mention that Green Deal goals will 

not be met with its current incentives and projects (RI3, SC3). One of them states that the 

government should take ‘a more bottom up approach, with more concrete projects’.  

Other interviewees have a more negative tone of voice, stating that the Green Deal was 

written very quickly without much input from the industry (TS6), it contains too little ambition (TS6) 

and its financial resources attached to it are a joke (TS3). One interviewee summarises as follows; 

‘this Green Deal is no big deal, the content is very poor’. On the upside, one interviewee stated; 

‘although this Green Deal is a poor document, it is what it is and we have to go for it’ (TS6), which 

still implies some commitment to this deal.  

Interviewees agree on the reason why the document is so vague: the negotiation process. 

Because this Green Deal was initiated by the government and it was already stated in the coalition 

agreement, the sector saw a chance to negotiate (PM1, PM3). Because of this negotiation 

progress, the document gets more vague, dispersed and hard to read (PM1, RI1), too much 
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concessions have been made during this process (RI1, P1). TS3 stated that decision making can 

be difficult when signatories represent the interests of large groups of stakeholders. The low 

degree of diffusion and support for this Green Deal among market parties is a systemic problem 

specific to the inner MIS. 

4.3.4B SF4B: Directing the search for solutions 

Interviewees gave SF4B an average score of 2,30 (N=22, σ=0,54): bad. Interviewees seem to 

agree that there is not going to be one solution to this problem, and it is more likely to be a range 

of solutions (7 interviewees) that can be combined or implemented depending on modalities (7 

interviewees). Five interviewees state that there is knowledge about what is technically possible: 

possible solutions have been mapped out.  

On the downside, no selection has happened yet, and therefore too much technological 

paths are begin researched (12 interviewees). This is partly due to the lack of further development 

and commercialisation of solutions, a problem mentioned at SF1. Ten interviewees partly blame 

the policymakers for this, saying that they should express their preference for certain 

technologies, and that their ‘technology neutral’ approach is bringing a lot of uncertainty to the 

market. They also state that governments (with knowledge institutes) have the capability to 

assess the potential of different technologies, and that they should dare to say no. One 

interviewee has an interesting example: ‘There has recently been a TEN-T subsidy fund in 

Europe, and 80% of the projects awarded were hydrogen projects. Policy makers should be 

honest, don't say; we are technology neutral, say; we would like to have a hydrogen call (…) this 

saves a lot of people from putting money in innovative ideas that stand no chance in the first 

place’ (TS3). This interviewee also mentions that governments should align their R&D 

investments with the potential of different technologies.  

Due to the high amount of unknowns that still come along with a lot of sustainable 

technologies, shipping companies find it hard to see the benefits and disadvantages of each 

innovation. Therefore it is still unknown to them which sustainable innovation is applicable to their 

type of ship. Interviewees made statements like: ‘we do not yet see solutions that are applicable 

to our type of ships’ (SC2) and ‘it is not clear to shipping companies yet which solutions have the 

most advantages for their type of ship, there are still too many unknowns when purchasing’ (TS4).  

Interview data shows that some actors within this sector have a tendency of preferring 

incremental innovation over radical innovation. Interviewees state that the short sea shipping 

sector is a traditional (F1) and capital intensive industry (PM3, RI2). An example of an incremental 

innovation that has been pushed within the sector is LNG (S3). The interviewees of this research 

see LNG as a transition fuel rather than final solution (RI3, S5, SDB1). According to an 

interviewee, the sector is divided about incremental innovations like LNG and scrubbers. Some 

of them advocate for the development of more radical innovations like hydrogen (S4). Another 

interviewee states that the development of zero emission alternative energy carriers should be 

pushed just like LNG has been in recent decades, pushing them from a low to a high TRL level 

(S3). This view is supported by researchers from shipping consultancy University Maritime 

Advisory Services (UMAS). In 2018, they published a report criticising European Union policies 

to encourage the shipping industry implement liquid natural gas (LNG) as a replacement for heavy 

fuel oil. According to this report, a total of $500 million has been invested on LNG projects by the 

EU and the private sector to date. Next to this, the study states that these investments have no 
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significant climate benefits. As a result, LNG technology does not contribute much to achieving 

the emission reduction goals adopted by the IMO (Baresic et al., 2018) (and therefore also the 

Green Deal goals). An interviewee states that the high amount of LNG investments hinders the 

development of more radical technologies: ‘certain engine manufacturers have spent their R&D 

budget over the past 20 years on LNG development. They now have to sell a certain number of 

LNG engines before they have the budget to develop on (for example) hydrogen’ (S3).  

Next to these unknowns about the solutions itself, shipping companies are not certain if 

an infrastructure for these solutions will be developed. Interviewees stated ‘I don't know if I have 

access to hydrogen in all places in 10 years. That also prevents companies from investing’ (SC5) 

and ‘if someone says; we ensure that this hydrogen infrastructure is created, many more shipping 

companies are willing to switch to hydrogen’ (SC4).  

The high degree of unknowns associated with radical innovations and the lack of selection 

is a systemic problem. In the Green Deal, a solution direction effort was documented: an industry 

association will provide clarity on available sustainable maritime solutions on a certain website. 

However, this website just lists different solutions without analysing and publishing their 

potential/performance (which would give direction to the search). Therefore, the contribution of 

this Green Deal to SF4B is limited and this systemic problem regards the outer MIS. The low 

performance of SF4B is one of the reasons for the lack of implementation/market formation (SF5), 

which will be discussed in the next paragraph. 

4.3.5 SF5: Market formation 

Interviewees gave SF5 an average score of 1,87 (N=23, σ=0,63): bad. Nine interviewees 

mentioned that the lack of market value for sustainable innovation is the biggest barrier in this 

transition. An earlier section of this thesis stated that there is a lack of market formation on two 

levels: 1) freight forwarders/consumers are not willing to pay for sustainable transport and 2) 

therefore shippers are not willing to pay for the implementation of radical sustainable innovations. 

The following paragraphs will elaborate on this statement and explain why the lack of market 

formation is a systemic problem. 

The statement about the first level is based on interviews with two freight forwarders. Both 

of them confirmed what other interviewees already suggested: they want to transport their 

products in a sustainable way, but they are not willing to pay a premium for it. One of the freight 

forwarders stated ‘if it does not cost extra money, we do it from a sustainability standpoint. But 

when it costs for example 15% more, then we simply will not do it’ (FF2). The main reason for this 

is the fact that they cannot pass on these costs to their customers (FF1). Freight Forwarder 2 

states that ‘we have various customers who also attach great importance to sustainability (…) but 

realistically; they are not going to pay for it either’ (FF2).   

 When it comes to shippers, interviewees state that they also base their decision-making 

on financial aspects, only when there is a business case (a financial benefit, or at least no loss) 

they will implement a sustainable innovation. The lack of market value freight forwarders (and 

their customers) attach to sustainable transport is the first reason why this business case is often 

absent. Shippers confirm this with statement like ‘it is still exceptional if the customer wants to pay 

for it’ (S3) and ‘We make the calculations, and end up with a certain price that we need from our 

charterer, and currently it is financially impossible’ (S4). The second reason for this problem is 

the fact that the charterer pays fuel. Therefore, shippers have low incentive to adopt sustainable 
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technologies, because they do not enjoy the benefits (S2, S4, TS5). A third reason for this problem 

is the uncertainty radical sustainable innovations (and their infrastructure) bring along, as 

explained at SF4B. This uncertainty makes it more difficult for shippers to calculate if there is a 

business case to implement.  

On the upside, three technology suppliers stated that regulations sometimes force 

shippers to adopt sustainable technologies (TS1, TS2, TS5). ECA’s (emission controlled areas) 

are an example, in these areas shippers pay a fee for the NOx or SOx emissions they emit. One 

interviewee stated that ECA’s cause shippers to buy their exhaust gas cleaning technologies. 

Unfortunately, the examples given only forced shippers to implement incremental innovations like 

scrubbers. Despite these examples, the majority of the shipping companies are not forced to 

implement sustainable innovations (FO1, TS1). In total, 11 stakeholders stated that regulations in 

the short sea shipping sector should become more stringent.  

Lastly, two interviewees mentioned that social pressure can also influence a shipper to 

adopt a sustainable innovation, we see this happening in high-value, high-tech industries which 

are in direct contact with the consumer. An example is the cruising industry, where customers do 

not want to get on a very polluting ship.   

The Green Deal includes actions on launching customership by the Government Shipping 

Company and the Royal Netherlands Navy, which can be considered market formation efforts. 

Despite these efforts, the lack market formation still forms a systemic problem, therefore the 

contribution of the Green Deal (inner MIS activating outer MIS) is still marginal, but may increase 

in the future when launching customership sets an example for market parties. 

4.3.6 SF6: Resources mobilisation 

Interviewees gave SF6 an average score of 2,86 (N=18, σ=0,70): neutral. Interviewees were 

divided about how well the development and implementation of sustainable solutions is funded. 

It is observable that interviewees have a more negative opinion about the funding of 

implementation compared to the funding of R&D. Regarding R&D funding, two technology 

suppliers state that that they mostly self-finance this without using external funding. An industry 

association states that the financial arrangements meet their demand (IA2). This is confirmed by 

a technology supplier, stating that ‘there are enough financial arrangements (…) I think that the 

users of sustainable innovation should get financial assistance’ (TS2). Also knowledge institutes 

are positive about the funding of R&D, one of them states that ‘there has been a lot of push in 

recent years. Financing developments are going in the right direction (…) this arrives at the 

knowledge institutes and R&D first. Before it reaches the market 5 to 10 years have passed, and 

that is the disadvantage’ (RI1). 

 Regarding the funding of implementation of sustainable technologies, interviewees had a 

more negative tone of voice, but were also more divided. Four interviewees stated that shipping 

companies sometimes do not have the resources to finance implementation. A shipping company 

stated: ‘there are plenty of companies working on not sinking the ship, keeping their heads above 

water, then investing sustainability is difficult.’ (S1). A research institute states that the banks want 

to cooperate, but sometimes investments in sustainable innovations are too large to create a 

viable business case.  

Some interviewees do not share this opinion, one of them states that ‘if you really want it, 

money isn't the problem, it's the incentive. Money is used as an excuse’ (P1). Another interviewee 
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states ‘I think our sector is not very good at using the available resources (…) there are enough 

arrangements. There is always room for improvement, but I think above all that we as a sector 

could use them better (IA1). This view is in line with the data from the two financial organisations 

that were interviewed. One of them is an independent bank, and the other one is a governmental 

investment agency, focussed on sustainability in particular. The interviewee from the 

governmental investment agency stated that they want to contribute to the funding of sustainable 

solutions but they need specific financing requests. Currently, these requests are mainly coming 

from inland shipping sector. When he/she was asked if there is less demand for funding in the 

short sea shipping sector, he/she answered ‘yes. they haven't found us yet. That is also possible’ 

(FO2). This statement is in line with the statement IA1 that was mentioned earlier.  

The bank that was interviewed for this research explained that they do not finance new 

ships with ordinary diesel engines. Regarding sustainability, their minimum condition for new 

ships is to be at least diesel-electric. When he/she was asked if they finance a lot of sustainable 

ships, the answer was short ‘We have not had any specific requests yet (…) there are no new 

ships that are currently being ordered, or at least with a financing request towards us. It may be 

that other parties do finance old-fashioned diesel, I don't know.’ (FO1). The interviews with these 

financial organisations indicate that there are financing option for sustainable innovations 

/sustainable ships. The lack of implementation is therefore predominantly caused by the lack of a 

business case (explained at SF5), rather than a lack of funding.  

Regarding the financial arrangements included in the Green Deal (€5 million for the sea 

shipping sector), interviewees had a negative view. Six interviewees (all from different categories) 

stated that the financial arrangements are negligibly small: ‘this will not help, if you want to finance 

this transition, you are talking about billions’ (PM1).  

For now it can be concluded that SF6 does not form a systemic problem since both 

interviewed financial organisations receive little requests for funding of sustainable innovations. 

This is caused by other systemic problems such as the lack of market formation (SF5) and the 

lack of commercialisation of innovations (SF1). The Green Deal document states that banks will 

monitor emission reductions within individual maritime shipping portfolios. Therefore, the Green 

Deal possibly contributed to the positive stance of banks towards funding sustainable innovations 

(inner MIS activating outer MIS).  

4.3.7 SF7: Creation of legitimacy 

Because the creation of legitimacy can be an abstract concept towards interviewees, they were 

not asked to rate this SF on a 1-5 scale. Instead, they were asked if they lobby for certain 

sustainable innovations, or sustainability in general. Most market parties state that they do not 

lobby directly towards the government. Problem legitimacy is high since the sustainability targets 

proposed for this Green Deal were no point of discussion, and stakeholders agreed on them 

quickly. 

When it comes to solution legitimacy, stakeholders try to legitimise sustainable innovations 

in different ways, for example by speaking at events (S5, NA1, TS3, TS5) and stimulating their 

customers to show the world they are using their sustainable innovations  (TS1, TS4). Lobbying 

is mainly being done by other types of stakeholders. Industry associations lobby for the interests 

of their members, one of the interviewed industry associations states that they try to optimise the 

facilities for sustainable innovation. The interviewed port stated they contribute to the 
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development of an infrastructure and policy framework for different technological solutions. A 

research institute states they are in a lobby group promoting hydrogen technology (RI1). Lastly, 

a naval architect mentioned that they are a member of the emission free shipping association 

which lobby for a CO2 tax which will form funding for sustainable innovation (NA1).  

Next to lobbying, there is another aspect that helps creating legitimacy for sustainable 

innovation: three stakeholders stated that sometimes only sustainable technologies can be 

financed (PM3, S2, TS5). This is confirmed by the statements by interviewed financial 

organisations. Next to this, BD1 does not carry out projects that are not sustainable. Next to 

gathering legitimacy, sustainable innovations need to overthrow the incumbent regime, so called 

‘creative destruction’. The incumbent regime is in this case the fossil fuel technology. Interviewees 

think it is difficult to overthrow this on short term. Diesel is cheap, reliable, efficient, and it’s 

infrastructure is well developed (TS3). Next to that the oil sector has a substantial presence in the 

Netherlands, given that 60% of the revenue in the port of Rotterdam comes from oil (P1).  

For now it can be concluded that SF7 does not form a systemic problem. Problem 

legitimacy is high. Next to that, before solution legitimacy can be established, the search for 

solutions needs more direction (systemic problem at SF4B). Only when it is clear which 

innovations are going to overthrow the regime (fossil fuel), they can be legitimised. The high 

degree of problem legitimacy is occurring in the outer MIS, because stakeholders already agreed 

that a transition was necessary prior to the implementation of the Green Deal. 

4.3.8 SF8: Reflexivity 

Interviewees gave SF8 an average score of 2,37 (N=19, σ=1,04): bad. Just like SF4A, SF8 has 

been rated considerably higher by stakeholders that have been closely related to the development 

of the Green Deal (policymakers and industry associations). All interviewed policymakers state 

that there is a taskforce responsible for the evaluation process. Industry association 1 states that 

this evaluation process is currently being commenced. Another interviewee, which is part of this 

taskforce, states that they should have had their first meeting much earlier. An interviewee from 

a research institute has an even more negative opinion, stating that ‘the Green Deal was signed 

in June (…) there would be "task forces’’ (…) when I ask for the outcome of those task forces, it 

is dead quiet. I made some inquiries and people who are in this task force say they do not hear 

from it anymore’. In total, 13 interviewees stated that they have not heard anything about progress 

evaluation. This is unfavourable for the commitment of stakeholders to this Green Deal. An 

interviewee states: ‘it slowly bleeds to death. It has to become a concept that will play a role and 

lives on. You only do that by keeping it up-to-date and indeed doing things like this (progress 

evaluation, ed.)’ (SDB1). The bad performance of SF8 forms a systemic problem specific to the 

Green Deal. 

4.3.9 Systemic problems regarding the outer MIS 

The systemic problems encountered by the MIS can be divided into two groups. The first group 

of problems concerns outer MIS (all actors and structures contributing to the mission’s solutions). 

This group of problems is visualised in the figure below: 
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Figure 5: Systemic problems in the outer MIS 

 

The first systemic problem in the figure impairs system function 5: market formation. Nine 

interviewees mentioned that the lack of market formation (SF5) for sustainable innovation is the 

biggest barrier in this transition. The lack of market formation is occurring on two levels: 1) freight 

forwarders/consumers are not willing to pay for sustainable transport and 2) therefore shippers 

are not willing to pay for the implementation of radical sustainable innovations.  

The second systemic problem in the figure impairs system function 1: entrepreneurial 

activity. This systemic problem is mainly caused by the systemic problem at SF5. Due to the lack 

of market value for sustainable innovations, technology suppliers and research institutes do not 

have an incentive to transform their knowledge on radical innovations into commercial products.  

The third systemic problem in the figure impairs system function 4B: directing the search 

for solutions. This systemic problem is mainly caused by the systemic problem at SF1. The lack 

of further development and commercialisation of solutions at (SF1) prevents effective selection 

from happening (SF4B). Therefore too much technological paths are begin researched. Another 

reason for the systemic problem at SF4B is the high amount investments in incremental 

technologies that hinder the development (and selection) of more radical technologies. 

Finally, this lack of selection of high-potential innovations is the second reason why 

shippers do not implement radical sustainable innovations: uncertainty makes it more difficult for 

them to calculate if there is a business case. Shippers do not know the environmental/cost related 

benefits of sustainable solutions and if their infrastructure and policy framework will be in place in 

the future. Next to that, due to the lack of selection, solutions remain too immature and too 

expensive to for shippers to implement. 
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To conclude, these three systemic problems preserve each other. As stated in the results section, 

the Green Deal includes some projects that could have an effect on SF1, SF4B and SF5 in the 

future. At this moment, the implementation time of the Green Deal is too short (and some projects 

are too insignificant) for it to have an effect. Therefore, these systemic problems are occurring in 

the outer MIS. 

4.3.10 Systemic problems regarding the inner MIS 

The second group of systemic problems concerns the Green Deal in particular. This group of 

systemic problems is visualised in the following figure: 

 

 
Figure 6: Systemic problems in the inner MIS 

 

The first systemic problem related to the Green Deal impairs system function 4A: directing the 

problem formulation. The Green Deal development process contained some flaws: the document 

was written very quickly and the negotiations were mainly driven by official parties like 

policymakers and industry associations, with little direct influence of market parties. The 

negotiation process forced different stakeholders to do a lot of concessions. As a result, the 

content is of the Green Deal is vague and actions are not concrete enough.   

  The second systemic problem related to the Green Deal impairs system function 8: 

reflexivity. Within the Green Deal, a taskforce is responsible for the mission evaluation process. 

Unfortunately, multiple interviewees stated that this taskforce is not taking off. Their first meeting 

was too late and stakeholders are not informed about the progress evaluation. Both systemic 

problems are unfavourable for the commitment of (market) stakeholders to this Green Deal. 

4.4 Systemic instruments analysis 

As stated in the previous section, the MIS encounters systemic barriers at different system 

functions. In the Figure 7, the dynamics of these systemic barriers are visualised (red), as well as 

systemic instruments that can contribute to dissolving them (blue). Following this figure, the 

proposed systemic instruments are explained. 
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Figure 7: Systemic problems and corresponding systemic instruments 



1Burning a liter of diesel produces 2.62 kg of CO2 (IEEP, n.d.). A liter of diesel weighs 0,85 kg (Speight, 2011). 
Therefore, 1 kg of diesel produces 3,082 kg of CO2. EU price of €25 (Business Insider, 2020) per tonne CO2 means 

(€25 * 3,082 kg CO2 per kg of diesel) an EU price of approximately €77 per tonne of diesel 41 

4.4.1 Intervention 1  

The first systemic problem that is in need of an intervention/systemic instrument impairs SF5: 

market formation. As discussed earlier, freight forwarders/consumers are not willing to pay for 

sustainable transport and therefore shippers are not willing to pay for the implementation of radical 

sustainable innovations. For them, it fossil technologies have lower operating costs compared to 

sustainable alternatives: there is no business case to adopt them. This can be seen as an 

institutional problem since there are too little regulations with the aim to change this business 

case by making the use of fossil technologies more expensive. Therefore, the goal of the systemic 

instrument should be to secure the presence of institutions (Wieczorek & Hekkert, 2012). As 

discussed earlier, both the IMO and the EU plan on implementing a financial instrument that will 

make the use of fossil technologies more expensive. The Royal Association of Netherlands 

Shipowners supports the proposal for a worldwide fuel levy and oppose the EU plans of including 

shipping in the EU emissions trading scheme. Next to this, the Dutch government stated in the 

Green Deal that they will support the worldwide fuel levy. Despite the seemingly higher support 

for a worldwide fuel levy, this plan has its drawbacks: a considerably lower financial penalty for 

the use of fossil fuel (starting at $2 per tonne of fuel (Harrabin, 2019)) compared to the EU 

emission trading system (approximately €77,05 per tonne of diesel1 at the time of writing 

(Business Insider, 2020)). Next to this, the decision making process of the IMO is decelerated by 

the need for consensus. Therefore, it will likely take some time before this could be implemented. 

Which system should be in place is beyond the scope of this research, but it is clear that a market 

based measure is necessary to stimulate the implementation of sustainable technologies.  

4.4.2 Intervention 2  

The second systemic problem that is in need of an intervention/systemic instrument impairs SF4B: 

directing the search for solutions. In the MIS, no solution selection has happened yet, and 

therefore too much technological paths are begin researched. Interviewees in this research partly 

blame the policymakers for this, saying that they should express their preference for certain 

technologies, and that their ‘technology neutral’ approach is bringing a lot of uncertainty to the 

market. They also state that governments (with knowledge institutes) have the capability to 

assess the potential of different technologies. This can be seen as an actor problem. Systemic 

instruments proposed by Wieczorek & Hekkert (2012) are scenario development, foresights and 

road-mapping. This thesis argues that the government should take a more active role in directing 

the search for solutions. In order to do this, an analysis on the potential of sustainable 

technologies for different types of ships should be initiated in collaboration with research institutes 

This intervention gets major support from interviewees and will take away uncertainties 

surrounding sustainable solutions.  

4.4.3 Intervention 3 

The third systemic problem that is in need of an intervention/systemic instrument impairs SF1: 

entrepreneurial activities. Due to the lack of market value for sustainable innovations, technology 

suppliers and research institutes do not have an incentive to transform their knowledge on these 

radical innovations into commercial products. This can be considered an interaction problem 

because a lack of interaction (technology developers act separately from shippers) prevents the 
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development of commercialised sustainable solutions. A systemic instrument proposed by 

Wieczorek & Hekkert (2012) to solve this interaction problem is the development of cooperative 

programmes. This thesis recommends the establishment of concrete projects on the development 

of high potential technologies and their infrastructure. The choice of which technologies will be 

selected for a project is based on the analysis that will be conducted as part of intervention 2. 

Within these projects, each type of stakeholders has its own role: knowledge institutes develop 

basic knowledge about the technologies, technology suppliers take the role of developers and 

shippers participate as launching customers. Next to this, a governance body should monitor the 

contribution of each project to emission reductions and should also publish this data.  

4.4.4 Intervention 4  

The fourth systemic problem that is in need of an intervention/systemic instrument impairs SF4A: 

directing the problem formulation. As mentioned earlier this systemic problem is due to flaws in 

the Green Deal development process: market parties had little direct influence, and the 

negotiation process resulted in a lot of concessions and therefore a vague document. This can 

be seen as an interaction problem.  A systemic instrument proposed by Wieczorek & Hekkert 

(2012) to solve this interaction problem is debates facilitating decision-making. This thesis 

proposes that policymakers (the ministries, but also the RVO) should debate with market parties 

on how the sustainability transition in the short sea shipping sector should be translated into a 

mission-oriented innovation policy. This intervention will receive major support from stakeholders, 

since multiple interviewees expressed their frustration about the fact that they were not involved 

in the formulation of the Green Deal. 

4.4.5 Intervention 5 

The fifth and last systemic problem that is in need of an intervention/systemic instrument impairs 

SF8: reflexivity. The taskforce in charge of progress evaluation of the Green Deal mission is not 

taking off. Their first meeting was too late and stakeholders are not informed about the progress 

evaluation. This can be considered an actor problem as well as an interaction problem. This 

systemic problem can be solved by performing different interventions.  

First of all, the task force should be either restructured or enhanced (e.g. by giving it a 

higher priority) in order to get the progress evaluation going. Secondly, the Green Deal should 

become a living document which projects and actions can be adjusted on the basis of new insights 

of this task force and changes in the innovation system such as new discoveries. This way, the 

Green Deal stays aligned with the latest advancements in sustainable technologies. Thirdly, the 

mission progress measured by the task force should be communicated towards market parties 

because market tend to stand further away from this Green Deal compared to policymakers, 

knowledge institutes and industry associations. Lastly, we propose that there is a yearly event on 

this topic, to keep stakeholders engaged. Together, intervention 4 and 5 aim to increase the 

commitment of stakeholders to this Green Deal. In its turn, this increased commitment facilitates 

intervention 2 and 3. All stakeholder categories should be well engaged with this Green Deal in 

order to facilitate the development of the concrete projects this transition needs to move forward. 
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5) Conclusions and discussion 

In this section we present our main conclusions. Firstly, the different sub-questions of this 

research will be answered. After that, the main research question will be answered. After that, we 

elaborate on the theoretical contribution, the reflection on the method and recommendations for 

further research. 

 

5.1 Research questions answered 

In this section, the different sub-questions of this research will be answered. After that, the main 

research question will be answered. 

 

1. How do different societal problems and ‘wants’ relate to the Green Deal mission? 

The mission of the Green Deal relates to the underlying societal problem of climate change. This 

Green Deal was initiated by the Dutch government for two reasons. The first reason is the fact 

that the sea shipping sector is lacking in the transition towards sustainability, the sector is still 

mainly relying on traditional (fossil) technologies. Next to that, the sector was underrepresented 

in environmental policies like the Paris Agreement. Before this Green Deal was implemented, 

there was no mission-oriented innovation policy on the sustainability transition in this sector (in 

the Netherlands) yet.  

 

2. What (technical and behavioural) solutions are being developed to contribute to the 

mission? 

During the analysis, different solution categories have been identified. The first category is 

technological solutions: Exhaust gas treatment systems, electric propulsion systems, electrical 

(sensor) systems, and efficiency gains within current technologies. These technological solutions 

can be found in Table 9. The second category is alternative energy carriers: ammonia, batteries, 

biofuels, hydrogen, liquid natural gas and methanol. The alternative energy carriers can be found 

in Table 10. The last category is behavioural solutions: lowering speed and changing mobility in 

general. These behavioural solutions are explained in section 4.1.2. 

 

3. What existing actors and networks are active in the MIS, and which of them are activated 

by the Green Deal? 

A. What actors and networks contribute to the development of the mission statement? 

Industry associations were the main stakeholders involved in de negotiation process with 

policymakers from the Ministry of I&W during the mission statement stage. None of the 

interviewed shipping companies or technology suppliers mentioned a direct input to the 

negotiations of the Green Deal. The effects of the dynamics of the mission statement process are 

explained at sub-question 7. 

B. What actors and networks contribute to the mission’s solutions? 

Research institutes and technology suppliers operating in the maritime sector are the main 

stakeholders that produce knowledge on these technologies and develop them. Shipping 

companies implement the technologies and therefore generate the emission reductions through 

use. Policymakers create policy frameworks for the solutions. Lastly, ports contribute by creating 

an infrastructure for the solutions. Due to the short implementation time of the Green Deal and a 
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lack of already completed Green Deal related projects, it is hard to tell which actors are activated 

by this MIP and their contribution to sustainable solutions. 

4. How does the MIS align with existing (formal and informal) institutional structures? 

In terms of emission reduction goals, the Green Deal is more ambitious than the (worldwide) 

International Maritime Organisation (IMO) targets or the European targets. When it comes to 

action plans to reach deals goals, the Green Deal is aligned with the IMO, since it supports a 

worldwide fuel levy proposition filed at the IMO. This inherently means a misalignment with EU 

action plans (which wants to include shipping in their emissions trading scheme) since the 

implementation of both an IMO fuel levy and an EU emissions trading scheme is unlikely. 

 

5. What are the weak system functions in the MIS? 

In the MIS, different system functions can be considered weak. SF1 (entrepreneurial activities) is 

weak because a lot of knowledge is not transformed into commercialised products. SF4A 

(directing the problem formulation) is weak because stakeholders think that the Green Deal is 

vague and its actions are not concrete enough. SF4B (directing the search for solutions) is weak 

because there is a lack of technological selection and a high degree of unknowns associated with 

radical innovations. SF5 (market formation) is weak because there is a lack of market value for 

sustainable innovations in the short sea shipping sector. SF8 (reflexivity) is weak because a large 

amount of stakeholders have not heard anything about progress evaluation of the mission. The 

underlying dynamics of why these system functions are weak (systemic problems) are explained 

at the next sub-question. 

 

6. What are systemic problems in the outer MIS? 

The outer MIS is impaired by a group of three systemic problems that preserve each other. These 

systemic problems impair SF1, SF4A and SF5. Due to the lack of market value for sustainable 

innovations (SF5), technology suppliers and research institutes do not have an incentive to 

transform their knowledge on radical innovations into commercial products (SF1). In its turn, the 

lack of further development and commercialisation of solutions at (SF1) prevents effective 

selection from happening (SF4B). Therefore too much technological paths are begin researched. 

Finally, this lack of selection of high-potential innovations is the second reason why shippers do 

not implement radical sustainable innovations (SF5), uncertainty associated with these 

innovations makes it more difficult for them to calculate if there is a business case.  

 

7. What are systemic problems in the inner MIS? (Green Deal specific problems) 

The inner MIS is affected by a group of two systemic problems causing a low stakeholder 

commitment to the Green Deal mission. The first systemic problem in the inner MIS impairs 

system function 4A: directing the problem formulation. This systemic problem was mainly caused 

by some flaws in the Green Deal development process.  

 The second systemic problem in the inner MIS impairs system function 8: reflexivity. This 

has to do with the fact that the taskforce that is responsible for the mission evaluation process 

within the Green Deal is not taking off. 

 

8. Which systemic instruments can contribute to dissolving system barriers? 
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To dissolve system barriers, this research proposes a couple of interventions in the form of 

systemic instruments. Interventions 1, 2 and 3 are focussed on the problems in the outer MIS, 

while interventions 4 and 5 are focussed on the inner MIS.  

 Intervention 1 is aimed at the systemic problem at SF5 (market formation). This problem 

is an institutional problem and therefore the proposed systemic instrument is to secure the 

presence of institutions. More specifically, the MIS is in need of a financial instrument that will 

make the use of fossil technologies more expensive. 

 Intervention 2 is aimed at the systemic problem at SF4B (directing the search for 

solutions). This problem is an actor problem. Systemic instruments proposed are scenario 

development, foresights and road-mapping. This thesis argues that the government should take 

a more active role in directing the search for solutions. In order to do this, an analysis on the 

potential of sustainable technologies for different types of ships should be initiated in collaboration 

with research institutes 

 Intervention 3 is aimed at the systemic problem at SF1 (entrepreneurial activities). This 

problem is an interaction problem and therefore the proposed systemic instrument problem is the 

development of cooperative programmes. This thesis recommends the establishment of concrete 

projects on the development of high potential technologies and their infrastructure. 

 Intervention 4 is aimed at the systemic problem at SF4A (directing the problem 

formulation). This problem is an interaction problem and therefore the proposed systemic 

instrument is debates facilitating decision-making. This thesis proposes that policymakers (the 

ministries, but also the RVO) should debate with market parties on how the sustainability transition 

in the short sea shipping sector should be translated into a mission-oriented innovation policy.  

 Intervention 5 is aimed at the systemic problem at SF8 (reflexivity). This problem is an 

interaction problem as well. This systemic problem can be solved  by performing different 

interventions. First of all, the task force should be either restructured or enhanced in order to get 

the progress evaluation going. Secondly, the Green Deal should become a living document which 

projects and actions can be adjusted on the basis of new. Thirdly, the mission progress measured 

by the task force should be communicated towards market parties because market tend to stand 

further away from this Green Deal. Lastly, we propose that there is a yearly event on this topic, to 

keep stakeholders engaged. 

 

9. Which systemic instruments/policy interventions will receive support from system actors? 

Except intervention 1, all proposed interventions are expected to receive a high amount of support 

from stakeholders in the MIS. Most of these interventions were already mentioned by different 

interviewees when they were asked how to solve the barriers in the MIS. As stated in section 

4.4.1, it is not yet clear which financial instrument (intervention 1) will be implemented in the future 

and how different stakeholders will react to this. 

 

Having answered the sub-questions, we can now answer our main research question: 

What are the barriers to the development and diffusion of the mission statement and its 

corresponding solutions within the Mission-oriented Innovation System around the Green Deal in 

the short sea shipping sector and how to overcome them? 
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The first part of the question regards to the barriers to the development and diffusion of the 

mission statement. These barriers regard the second group of systemic problems discussed at 

sub-question 7 (inner MIS). These systemic problems at SF4A and SF8 lead to a low commitment 

from (market) stakeholders to this Green Deal.  

The second part of the main question regards to barriers to the development and diffusion 

of solutions within the system. These barriers regard the first group of systemic problems 

discussed at sub-question 6 (outer MIS). These systemic problems at SF1, SF4B and SF5 

preserve each other in a vicious circle.  

The different systemic problems that were identified can be solved by the implementation 

of 5 interventions this thesis proposes. These interventions in the form of systemic instruments 

are explained at sub-question 8. 

  

5.2 Theoretical contribution 

This thesis contributed to innovation systems theory in different ways. Firstly, we have applied 

the novel concept of mission-oriented innovation system (MIS) to a mission-oriented innovation 

policy (MIP), namely the Green Deal in the Dutch short sea shipping sector. Due to the novelty of 

the MIS concept, some theoretical adjustments were needed.  First of all, this thesis described 

and visualised the boundary relations between the Mission-oriented Innovation System and 

National, Sectoral, Technology Specific and Innovation Systems, arguing that a MIS can (but 

does not necessarily) cross these types of innovation systems, because missions do not have to 

be bound by national, sectoral or technological borders. This is shown in Figure 1.  

 Secondly, this thesis made adjustments to the structural-functional analytical approach 

(Hekkert & Wieczorek, 2012) for application to a MIS. We separated SF4 into SF4A and SF4B, 

added SF8, and deduced their definition from Wesseling’s (2019) preliminary interpretation of 

system functions from a MIS perspective: 

 

- SF4A: directing problem formulation: ambitious, measurable missions that active 

stakeholders to engage; efforts coordinated by the mission’s governance body 

- SF4B: directing search for solutions: efforts coordinated by governance body 

- SF8: monitoring & evaluation procedures and redirecting the problem framing and search 

for solutions based on lessons learned and changing context. 

 

Next to defining new system functions, this thesis empirically tested the usefulness of these 

adjustments. The adjustments have proven themselves beneficial for the analysis of the 

performance of a MIS. All three SFs we identified turned out to be impaired by systemic problems, 

the identification of these systemic problems would be much more difficult without the delineation 

of these system functions. Next to that, useful recommendations resulted from the identification 

of these systemic problems. 

The last theoretical contribution this thesis makes is the distinction between the inner and 

outer MIS. The MIP and the actors directly involved in it represents the inner circle of the MIS. 

The inner MIS is by definition closely connected, temporary and attempts to mobilize structures 

in existing innovation systems that were already aimed at developing and diffusing solutions 

regarding the societal problem that is central to the MIP. Those existing structures are then also 

analytically bound under the notion of an outer MIS. Its temporality is not defined by the targets 
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of the mission, but by the fact whether the actors, networks and institutions keep involved in the 

development and diffusion of the solutions. As long as they influence this, the researcher would 

analytically count them as being part of the outer MIS. The distinction between the inner and outer 

MIS was particularly clear from this Green Deal case due to the lack of concrete projects and 

actions.  Therefore, the effect of this Green Deal on how actors, institutions and networks in the 

outer MIS were already operating is marginal.  

 

5.3 Reflection on the method 

5.3.1 Internal validity of the method 

First of all, construct validity was established since credible resources were used in order to come 

up with relevant data. As explained earlier, the MIS concept is very novel, and some theoretical 

adjustments needed for this novel approach were based on expectations which still need to be 

confirmed by multiple studies. However, all research steps and data collection methods are based 

on (or adjusted from) widely accepted innovation theories from highly reputable researchers. 

Secondly, internal validity relates to the match of observations to the actual theoretical 

insights. This has been ensured by interviewing multiple actors until theoretical saturation has 

been maximized within the possible time and resources. This will make sure that there is no 

missing data and the results will be well-developed. Furthermore, we may assume that the 

interviewees gave credible answers, since interviews are anonymous.  

 Despite the fact that construct validity and internal validity was reassured during this 

research, some small limitations in the research design should be addressed. Firstly, the effects 

of the MIP on the outer MIS were sometimes difficult to measure or even still absent due to the 

short implementation time of this policy (Green Deal only became active approximately a year 

ago). Therefore, it would be useful for further research to analyse MIPs with a longer 

implementation time, this will be discussed in section 5.4.  

Secondly, because the selection of interviewees was facilitated by RVO colleagues and 

other contacts in the sector, it might have been subjective to a bias towards firms and 

organisations which have a focus on sustainable innovation. My colleagues and contacts knew 

the subject of my research and might have chosen interviewees with knowledge on this subject, 

excluding actors in the sector that are less concerned with sustainable innovation. One could 

argue that this limitation is negligible, because a sustainability transition will always be initiated 

by innovators instead of laggards. Therefore, innovators are the most important actors in the early 

phase this transition is currently in.  

Thirdly, the scores of the different system functions are based on the interviewee’s 

understanding of these functions. Because of that, no conclusions have been drawn from these 

scores alone. Instead, they were combined with statements of different interviewees in order to 

draw conclusions.  

As stated in the methodology section, internal reliability was enhanced by performing an 

intercoder reliability check using Krippendorff’s Alpha (Krippendorff, 2011). The reliability check 

can be found in Appendix 6, and resulted in a Kalpha of 0,8839, an alpha > 0,8 can be considered  

reliable (De Swert, 2012). Therefore, the coding process of this research does not form a 

limitation.  
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5.3.2 External validity of the method 

Third, external validity refers to the validity of the outcomes of this study in other contexts. 

Because this research is a case study towards a specific example of MIP, and other policy 

documents and missions may have very different dynamics, its conclusions cannot be 

generalised. Nevertheless, because of the accurate description of methods and the data 

collection and analysis process, this research can be repeated with other examples of MIP as a 

research topic.  

Fourth, reliability is the criterion that the operations during this study can be repeated with 

the same results. Since this is a qualitative study, it is always subject to personal influences. It is 

not guaranteed that an interviewee will give the same responses when asked a similar question 

on another day, by another interviewer, or with rephrased but similar questions. Nevertheless, the 

reliability of this research has been maximized by writing down all the steps of this research as 

precise as possible.  

  

5.4 Further research 

Based on the limitations discussed in the previous section, we propose a number of suggestions 

for further research. As stated earlier, this is case study towards a specific example of MIP and 

therefore its conclusions cannot be generalised. Nevertheless, the external validity of our results 

can be increased by replication of this research. To enhance the assessment of other MIPs, a 

more systemic approach on MIS analyses should be developed. This can only be achieved 

through replication of this type of research contributing to further development of the novel MIS 

concept. We make a couple of suggestions on which MIPs should be subjected to an analysis. 

Firstly, we recommend other researchers to analyse MIPs with a longer implementation time 

compared to the Green Deal we analysed. As discussed earlier, the short implementation time of 

this Green Deal sometimes made it more difficult to discover the impact of this MIP on the MIS. 

Secondly, comparable analyses should be executed on other transport sectors such as 

automotive or aviation to check whether our results hold and to increase external validity of these 

results. Lastly, future research should focus on transitions/missions in different stages of 

advancement. As discussed earlier, the sea shipping sector is a traditional sector which is lagging 

in the sustainability transition. It would be interesting to execute a MIS analysis in a sector which 

has a leading position in such a transition. 

6) Recommendations for the client  

As stated in the introduction, one of the goals of this research is to provide scientifically grounded 

recommendations on how to dissolve system barriers in the sustainability transitions in the short 

sea shipping sector. The last two sub-questions of this research where established in order to 

effectively structure these recommendations. These sub-questions where already answered in 

section 5.1. Therefore, we would like to refer to this section (in particular sub-question 8 and 9). 

For more in depth information on the proposed interventions (in the form of systemic instruments), 

we would like to refer to section 4.4. 
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Appendix 1: Case study description 

The Green Deal is an initiative by the Dutch government in an attempt to overcome 

barriers that companies, community organizations and government bodies encounter in their 

mission towards sustainability (Green Deal/RVO, ND). A Green Deal offers stakeholders the 

opportunity to work with Central Government on green growth and social issues in an accessible 

way, a process in which the government provides grants and financing instruments to fund 

sustainable solutions (Green Deal/RVO, ND). The Green Deal approach is a joint initiative by 

Dutch Ministries of Economic Affairs and Climate Policy (EZK), Infrastructure and the 

Watermanagement (I&W) and the Interior and Kingdom Relations (BZK) (Green Deal/RVO, ND). 

In the period ranging from 2011 to 2019, 227 Green Deals were concluded in different sectors, 

including more than 1300 different stakeholders (Green Deal/RVO, ND2).  

One of these Green Deals is the Green Deal ‘Maritime and Inland Shipping and Ports’, 

which was concluded in June 2019 (van Nieuwenhuizen, 2019). This particular Green Deal forms 

an interesting focal point for an analysis because its goals are known and documented and its 

implementation stage has just started. This research will exclude the inland shipping sector 

component of this Green Deal because the RVO already did an innovation analysis on this, it will 

also exclude the ports. To further delineate this research, the scope will be limited to a niche within 

the sea shipping sector: ‘short sea shipping’. The short sea shipping sector moves cargo and 

people over short distances by sea. The European Commission defines short sea shipping as 

follows “short sea shipping includes domestic and international maritime transport, including 

feeder services, along the coast and to and from the islands, rivers and lakes. The concept of 

short sea shipping also extends to maritime transport between the Member States of the Union 

and Norway and Iceland and other States on the Baltic Sea, the Black Sea and the Mediterranean” 

(ECSA, 2016). Short sea shipping is an interesting focal point for this research for several 

reasons. First of all, the port of Rotterdam processes 201,6 million tonnes of short sea shipping 

per year, more than any other European port (Antwerpen takes second place, processing 92,0 

tonnes)(Eurostat, 2019). Short sea shipping accounts for 46% of the total short sea shipped goods 

handled (in tonnes) in the port of Rotterdam (Eurostat, 2019). Next to that, the port of Amsterdam 

also processes 47,3 million tonnes each year, being the 4th largest port in short sea shipping. 

These large quantities of cargo processed in Dutch ports indicate that sustainable innovation in 

the short sea shipping sector can cause a major reduction in total maritime emissions. Another 

reason that makes short sea shipping an interesting niche for this research is the fact that short 

sea vessels require a much smaller range because of their shorter shipping routes and they are 

much smaller compared to deep sea vessels (Paixão & Marlow, 2002). Because of this, 

implementation of alternative energy carriers in the near future is much more realistic compared 

to implementation in deep sea vessels.  

By making the fleet of the Government Shipping Company and the Ministry of Defence 

more sustainable, the Dutch government aims to take an active role in this Green Deal, acting as 

a launching customer (Rijksoverheid, 2019b). Sander den Heijer from industry association NMT 

states that this launching customer role of the Dutch government is an important and promising 

aspect of this Green Deal (den Heijer, 2019). If the launching customer role functions effectively, 

sustainable innovations used on governmental ships could diffuse to the short sea shipping 

sector. 
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For the sea shipping sector the main targets of this Green Deal are a 20% reduction of 

CO2 emissions per shipping operation by 2024 (van Nieuwenhuizen, 2019), and a 70% reduction 

of absolute CO2 emissions of the sector by 2050 (Rijksoverheid, 2019a). These goals are 

supported by different commitments and actions, which are stated in the Green Deal document 

as well. Examples of actions that will be taken are the reporting of the CO2 emissions emitted by 

the fleet associated with the KNVR (Royal Association of Netherlands Shipowners) and the 

development of three seagoing ships powered by partly electricity and partly biofuel by the 

Government Shipping Company and the Ministry of Infrastructure and Water Management 

(Rijksoverheid, 2019a).  
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Appendix 2: Operationalisation table 

Analytical 
step of 
(structural-
functional) 
MIS analysis 

Concept Indicators 
interviews 

Indicators article 
analysis 

Indicators 
resulting 
from analysis 

Problems & 
solutions 

Problems Societal problems 
and ‘wants’ 
relating to the 
Green Deal 
mission 

Societal problems 
and ‘wants’ 
relating to the 
Green Deal 
mission 

- 

  Solution 
characteristics 

Technical and 
social solutions 
that are being 
developed to 
contribute to the 
mission 

Their 
characteristics:  
 
Incremental vs 
radical 
 
TRL Level 

- 

Structure Actors Companies, 
government, 
knowledge 
institutes, NGOs, 
etc. 

Companies, 
government, 
knowledge 
institutes, NGOs, 
etc. 

- 

  Networks Sector 
associations, 
collaboration 
networks etc. 

Sector 
associations, 
collaboration 
networks etc. 

- 

  Institutions Rules, laws, 
habits, traditions 
etc. 

Rules, laws, 
habits, traditions 
etc. 

- 

System 
functions 

SF1 Performance on a 
scale from 1 to 5, 
effect of Green 
Deal. New 
solution designs, 
pilot projects and 
behaviors 
(Wesseling, 2019) 

- - 
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  SF2 Performance on a 
scale from 1 to 5, 
effect of Green 
Deal. Creating 
knowledge on 
problems and 
solutions 
(forecasting 
studies, 
innovation & 
‘behavioral’ 
intelligence) 
(Wesseling, 2019) 

- - 

  SF3 Performance on a 
scale from 1 to 5, 
effect of Green 
Deal. Stakeholder 
meetings, 
disseminating 
knowledge 
developed (e.g. 
ITER) and 
mission progress 
reports 
(Wesseling, 2019) 

- - 

  SF4A Performance on a 
scale from 1 to 5, 
effect of Green 
Deal. mission 
formulation 
process 

- - 

  SF4B Performance on a 
scale from 1 to 5, 
effect of Green 
Deal. Solution 
efforts 
coordination by 
governance body 

- - 

  SF5 Performance on a 
scale from 1 to 5, 
effect of Green 
Deal. Regulations 
supporting niche 
markets, generic 
tax exemptions, 
‘obligatory use’  
(Suurs, 2009) 

- - 
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  SF6 Performance on a 
scale from 1 to 5, 
effect of Green 
Deal. Subsidies, 
investments, 
infrastructure 
developments 
(Suurs, 2009) 

- - 

  SF7 Performance on a 
scale from 1 to 5, 
effect of Green 
Deal. Lobbying 
activities for the 
problem and its 
solutions 

- - 

  SF8 Performance on a 
scale from 1 to 5, 
effect of Green 
Deal. Monitoring 
& evaluation 
procedures 

- - 

Systemic 
problems 

Barriers to 
development of 
mission 

- - Weak 
system 
functions 
linked to 
structural 
causes 

  Barriers to 
development 
and diffusion of 
solutions 

- - Weak 
system 
functions 
linked to 
structural 
causes 

Systemic 
instruments 

Individual 
systemic 
instruments 

- - Individual 
systemic 
instrument 
aligning with 
the goals to 
solve 
systemic 
problems 
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Appendix 3: Interview guide in English 

Sub-questions  Interview questions Possible 
follow up 
questions 

Actors receiving 
the question 

1. How do 
different 
societal 
problems and 
‘wants’ relate to 
the Green Deal 
mission? 
 

1A Does your 
company/organisation 
contribute to solving 
sustainability problems? / What 
societal problems does the 
Green Deal solve? 

How? Companies/ sector 
associations/ 
policymakers 

2. What 
(technical and 
social) 
solutions are 
being 
developed to 
contribute to 
the mission? 
 

2A What technical innovations are 

being developed to reach the 

Green Deal goals? 

 Companies/ 
sector 
associations/ 
research institutes 

2B What social solutions are being 

developed to reach the Green 

Deal goals? 

 Companies/ sector 
associations/ 
research institutes 

3. What 
existing actors 
and networks 
does the MIS 
mobilise? 
 

3A Which parties were important in 
the development of this Green 
Deal? 

In which way? Policymakers/ 
sector associations 

3B Which parties are developing 
solutions in order to reach the 
Green Deal goals? 

 Policymakers/ 
sector 
associations/ 
companies 

3C Next to the parties that signed 
the Green Deal, are there other 
(supporting) actors you deem 
important? 

Why are they 
important? 

Policymakers/ 
sector 
associations/ 
companies 

4. How does 

the MIS align 

with existing 

(formal and 

informal) 

institutional 

structures? 

 

4A Do other (international) 
agreements/policies influence 
the way your 
company/organisation  
innovates? 

 Companies 

4B Did other (international) 
agreements/policies influence 
the way the short sea shipping 
sector innovates? 

How? Companies/sector 
associations/resear
ch institutes 
/policymakers 
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5. What are the 
weak system 
functions over 
the different 
stages of the 
MIS? 
 

5A SF1: On a 1-5 scale, how much 
entrepreneurial activity 
regarding sustainable solutions 
is there in the sector? 

Did the 
implementatio
n of the Green 
Deal have an 
effect on this? 

Companies/ 
policymakers/ 
sector associations 

5B SF2: On a 1-5 scale, is there 
enough knowledge on 
sustainable innovation within 
your company and within the 
market? 

Did the 
implementatio
n of the Green 
Deal have an 
effect on this? 

Companies/ 
policymakers/ 
sector 
associations/ 
research institutes 

5C SF3: On a 1-5 scale, how 
effective does knowledge on 
sustainable innovation diffuse 
across the sector? 

Did the 
implementatio
n of the Green 
Deal have an 
effect on this? 

Companies/ 
policymakers/ 
sector 
associations/ 
research institutes 

5D SF4A: On a 1-5 scale, to what 
extent does the Green Deal 
actively engage stakeholders in 
its mission? Are stakeholders 
familiar with Green Deal goals 
and ambitions? 

- Companies/ 
policymakers/ 
sector 
associations/ 
research institutes 

5E SF4B: On a 1-5 scale, is there a 
clear vision on which 
sustainable solutions can 
contribute to the mission? Do 
you think your innovation efforts 
are in line with other 
innovations? 

Did the 
implementatio
n of the Green 
Deal have an 
effect on this? 

Companies/ sector 
associations/ 
research institutes 

5F SF5: On a 1-5 scale, to what 
extent is there a market for your 
sustainable innovations?/Are 
your customers willing to pay 
extra for sustainability? 

Did the 
implementatio
n of the Green 
Deal have an 
effect on this? 

Companies/ sector 
associations/ 
research institutes 

5G SF6: On a 1-5 scale, how easily 
can you gather financial 
resources for sustainable 
innovation? 

Did the 
implementatio
n of the Green 
Deal have an 
effect on this? 

Companies/ sector 
associations/ 
research institutes 

5H SF7: Is your 
organisation/company involved 
in lobbying for certain 
sustainable solutions?/Was your 

Did the 
implementatio
n of the Green 
Deal have an 

Companies/ 
policymakers/ 
sector 
associations/ 
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organisation/company involved 
in de development of the Green 
Deal? 

effect on this? research institutes 

5I SF8: On a 1-5 scale, to what 
extent is progress around the 
Green Deal measured and are 
goals evaluated? 

Did the 
implementatio
n of the Green 
Deal have an 
effect on this? 

Companies/ 
policymakers/ 
sector 
associations/ 
research institutes 

6. What 
barriers did the 
development of 
the Green Deal 
encounter? 
 

6A Next to barriers we discussed 
earlier, do you experience other 
barriers to sustainable 
innovation? 

Are these 
technological/f
inancial/regula
tory barriers? 
Did opposing 
actors form 
barriers? 

Companies/ 
policymakers/ 
sector 
associations/ 
research institutes 

7. What 

barriers 

hamper the 

development 

and diffusion of 

solutions? 

8. What 

systemic 

instruments 

can contribute 

to dissolving 

system 

barriers? 

 

- Literature/policy implications   

9. Which 

systemic 

instruments/pol

icy 

interventions 

will receive 

support from 

system actors? 

 

9A What would your 
organisation/firm need to take 
away barriers in order to 
achieve (more) sustainable 
innovation? 

From who? Companies/ sector 
associations/ 
research institutes 

9B How should the Dutch 
government shape their 
innovation policies/regulations 
regarding sustainability? 

 Companies/ sector 
associations/ 
research institutes 
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Appendix 4: Interview guide in Dutch 

Sub-questions  Interview questions Possible 
follow up 
questions 

Actors receiving 
the question 

1. How do 
different 
societal 
problems and 
‘wants’ relate to 
the Green Deal 
mission? 
 

1A Draagt uw bedrijf/organisatie bij 
aan het oplossen van een 
duurzaamheidsprobleem? / 
Welke maatschappelijke 
problemen probeert de Green 
Deal op te lossen? 

Op welke 
manier? 

Bedrijven/ 
Branche-
organisaties/ 
beleidsmakers 

2. What 
(technical and 
social) 
solutions are 
being 
developed to 
contribute to 
the mission? 
 

2A Welke technologische 
innovaties/oplossingen worden 
er ontwikkeld om Green Deal 
doelen te behalen? 

 Bedrijven/ 
Branche-
organisaties/ 
onderzoeksinstellin
gen 

2B Welke sociale oplossingen 
worden ontwikkeld om Green 
Deal doelen te behalen? 

 Bedrijven/ 
Branche-
organisaties/ 
onderzoeksinstellin
gen 

3. What 
existing actors 
and networks 
does the MIS 
mobilise? 
 

3A Welke partijen waren betrokken 
bij de ontwikkeling van deze 
Green Deal? 

Op welke 
manier? 

Branche-
organisaties/ 
beleidsmakers 

3B Welke partijen zijn bezig met het 
ontwikkelen van innovaties om 
Green Deal doelen te behalen? 

 Branche-
organisaties/ 
beleidsmakers/ 
bedrijven 

3
C 

Naast de partijen die de Green 
Deal getekend hebben, zijn er in 
uw ogen nog andere partijen 
belangrijk? 

Waarom? Branche-
organisaties/ 
beleidsmakers/ 
bedrijven 

4. How does 
the MIS align 
with existing 
(formal and 
informal) 
institutional 
structures? 
 

4A Hebben andere (internationale) 
overeenkomsten/beleid invloed 
op de manier waarop uw bedrijf 
innoveert? 

Op welke 
manier? 

Bedrijven 

4B Hebben andere (internationale) 
overeenkomsten/beleid invloed 
op de manier waarop de sector 
waarin u actief bent innoveert? 

Op welke 
manier? 

Branche-
organisaties/ 
beleidsmakers/ 
bedrijven/ 
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onderzoeksinstellin
gen 

5. What are the 
weak system 
functions over 
the different 
stages of the 
MIS? 
 

5A SF1: Op een schaal van 1 tot 5, 
is er voldoende 
ondernemerschap (startups, 
nieuwe verdienmodellen, 
experimenten met nieuwe 
technologie) richting duurzame 
innovatie is er in uw sector om 
de Green Deal doelen te 
behalen? 

Heeft de 
implementatie 
van de Green 
Deal hier 
effect op 
gehad? 

Branche-
organisaties/ 
beleidsmakers/ 
bedrijven 

5B SF2: Op een schaal van 1 tot 5, 
wordt er binnen uw bedrijf en 
binnen uw sector voldoende 
kennis over duurzame innovatie 
ontwikkeld om de Green Deal 
doelen te behalen? 

Heeft de 
implementatie 
van de Green 
Deal hier 
effect op 
gehad? 

Branche-
organisaties/ 
beleidsmakers/ 
bedrijven/ 
onderzoeksinstellin
gen 

5
C 

SF3: Op een schaal van 1 tot 5, 
wordt kennis over duurzame 
innovatie voldoende verspreid 
binnen uw sector om de Green 
Deal doelen te behalen? 

Heeft de 
implementatie 
van de Green 
Deal hier 
effect op 
gehad? 

Branche-
organisaties/ 
beleidsmakers/ 
bedrijven/ 
onderzoeksinstellin
gen 

5
D 

SF4A: Op een schaal van 1 tot 
5, hoe breed wordt de missie 
van de Green Deal gedragen 
door verschillende stakeholders 
in uw sector? 

- Branche-
organisaties/ 
beleidsmakers/ 
bedrijven/ 
onderzoeksinstellin
gen 

5E SF4B: Op een schaal van 1 tot 
5,  is er een duidelijke visie 
omtrent duurzame innovaties en 
gedragsoplossingen voor de 
GD? En is de regulering en 
beleidssteun voor het stimuleren 
van deze oplossingen 
adequaat? Waarom wel/niet? 

Heeft de 
implementatie 
van de Green 
Deal hier 
effect op 
gehad? 

Branche-
organisaties/ 
beleidsmakers/ 
bedrijven/ 
onderzoeksinstellin
gen 

5F SF5: Op een schaal van 1 tot 5, 
in welke mate is er een markt 
voor uw duurzame innovaties?/ 
Zijn uw klanten bereid meer te 
betalen voor duurzaamheid? 

Heeft de 
implementatie 
van de Green 
Deal hier 
effect op 
gehad? 

Branche-
organisaties/ 
bedrijven/ 
onderzoeksinstellin
gen 
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5
G 

SF6: Op een schaal van 1 tot 5, 
kunt u aan voldoende 
financiering voor duurzame 
innovatie komen om de Green 
Deal doelen te behalen? 

Heeft de 
implementatie 
van de Green 
Deal hier 
effect op 
gehad? 

Branche-
organisaties/ 
bedrijven/ 
onderzoeksinstellin
gen 

5
H 

SF7: Doen jullie aan lobbying 
voor bepaalde 
duurzaamheidsoplossingen? 
Hebben jullie je bemoeit met het 
definiëren van de Green Deal? 

Op welke 
manier? 

Branche-
organisaties/ 
beleidsmakers/ 
bedrijven/ 
onderzoeksinstellin
gen 

5I SF8: Op een schaal van 1 tot 5, 
heeft u het idee dat progressie 
rond de Green Deal geëvalueerd 
en dat de doelen 
geherformuleerd kunnen worden 
o.b.v. deze evaluatie? 

Heeft de 
implementatie 
van de Green 
Deal hier 
effect op 
gehad? 

Branche-
organisaties/ 
beleidsmakers/ 
bedrijven/ 
onderzoeksinstellin
gen 

6. What 
barriers did the 
development of 
the Green Deal 
encounter? 
 

6A Ervaart u, naast eerder aan bod 
gekomen barrières, nog andere 
barrières tot duurzaam 
innoveren?  

Wat voor 
barrières zijn 
dit?  

Bedrijven/branche-
organisaties/ 
beleidsmakers/ond
erzoeksinstellingen 

7. What 
barriers 
hamper the 
development 
and diffusion of 
solutions? 

8. What 

systemic 

instruments 

can contribute 

to dissolving 

system 

barriers? 

 

- Literature/policy implications   

9. Which 

systemic 

instruments/pol

icy 

9A Wat zou uw organisatie nodig 
hebben om barrières tot 
duurzame innovatie weg te 
nemen? 

Van wie? Branche-
organisaties/ 
bedrijven/ 
onderzoeksinstellin
gen 
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interventions 

will receive 

support from 

system actors? 

 

9B Hoe zou de Nederlandse 
overheid hun innovatiebeleid en 
wetgeving moeten vormgeven 
omtrent duurzaamheid? 

 Branche-
organisaties/ 
bedrijven/ 
onderzoeksinstellin
gen 

 

Appendix 5: Actors that signed the Green Deal 

Abbreviation Name of actor Type of actor 

IenW Ministry of Infrastructure and Water Management Central government 

EZK Ministry of Economic Affairs and Climate Policy Central government 

MinDef Ministry of Defense Central government 

 Executive Council of the Province of Gelderland Province 

 Executive Council of the Province of North-Brabant Province 

 Executive Council of the Province of Overijssel Province 

 Executive Council of the Province of Utrecht Province 

BLN Koninklijke BLN-Schuttevaer Sector organisation 

KVNR Koninklijke Vereniging van Nederlandse Reders Sector organisation 

NML Nederland Maritiem Land Sector organisation 

NMT Netherlands Maritime Technology Sector organisation 

VvW Vereniging van Waterbouwers Sector organisation 

BOZ Branche Organisatie Zeehavens Sector organisation 

BICEPS Boosting Initiatives for Collaborative Emission-
reduction with the Power of Shippers Network 
Foundation 

Shippers 

 Evofenedex Shippers 

 ABN AMRO Bank Bank 

 ING Group Bank 

 NIBC Bank Bank 
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 Rabobank Bank 

TNO Nederlandse Organisatie voor Toegepast-
Natuurwetenschappelijk Onderzoek 

Knowledge institute 

MARIN Stichting Maritiem Research Instituut Nederland Knowledge institute 

TU Delft Technische Universiteit Delft Knowledge institute 

Nouryon Akzo Nobel Industrial Chemicals B.V. Company 

BCTN Binnenlandse Container Terminals Nederland B.V. Company 

 Deltalinqs Company 

FENEX Federatie van Nederlandse Expediteursorganisaties Association 

 GoodShipping B.V Company 

NWBA Nederlandse Waterstof en Brandstofcelassociatie Association 

PDB Platform Duurzame Biobrandstoffen Association 

 Shell Nederland B.V. Company 

 Stichting Green Award Foundation 

 Stichting Prosea Foundation 

TLN Transport en Logistiek Nederland Association 

 

Appendix 6: Intercoder reliability check with 

Krippendorff’s Alpha 

Statement Researcher 

(thesis 

author) 

Researcher 

2  

Researcher 

3 

als je het over de maritieme industrie in 

Nederland hebt; ons kent ons. We noemden net 

al een paar namen. Er wordt heel veel in het 

informele circuit gedeeld, omdat we elkaar 

allemaal persoonlijk kennen. 

SF3, 

Positive 

SF3, 

Positive 

SF3, 

Positive 

Met die Green Deal ben ik nog niet zo bekend, SF4A, 

Negative 

SF4A, 

Negative 

SF7, 

Negative 
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R: Bedoel je of een charteraar ons meer zou 

betalen als wij duurzame schepen zouden 

hebben? 

I: Ja! Bijvoorbeeld. 

R: Nee. Die is er niet. Niet bij ons in ieder geval. 

Ik zou het een 1 á 2 geven. 

SF5, 

Negative 

SF5, 

Negative 

SF5, 

Negative 

Nee. Er zijn niet echt grote scheepvaart 

bedrijven die heel ondernemend zijn. Als ik 

alleen al naar de yards kijken die met oude 

designs komen. De markt is al moeilijk genoeg 

om geld te verdienen. 

SF1, 

Negative 

SF1, 

Negative 

SF1, 

Negative 

Ja, er zijn wel voldoende financieringspotjes. SF6, 

Positive 

SF6, 

Positive 

SF6, 

Positive 

Er gebeurt gewoon heel veel richting 

duurzaamheid op dit moment. Ondanks dat veel 

technologieën nog in de beginfase zitten. Wordt 

er veel aan R&D gedaan. 

SF2, 

Positive 

SF2, 

Positive 

SF1, 

Positive 

Ik denk dat wij best wel veel kennis hebben over 

wat er allemaal mogelijk is. Maar dat daar nog 

niet echt een duidelijke lijn is van hier (op deze 

technologie) gaan wij op inzetten om die 

doelstellingen te behalen. 

SF4B, 

Negative 

SF4B, 

Negative 

SF4B, 

Negative 

Het is iets wat makkelijk te ondertekenen is als 

er staat ‘ik ga me inzetten om’, oké prima, 

krabbel, klaar. Het wordt niet gemonitord, het 

wordt niet gehandhaafd. 

SF8, 

Negative 

SF8, 

Negative 

SF8, 

Negative 

Removed to ensure anonimity of interviewee SF7, 

Negative 

SF5, 

Negative 

SF5, 

Negative 

*praat over de Green Deal*: Het is zo holistisch, 

zo breed opgeschreven (…) wat het concreet 

voor jou betekent kan niemand iets over 

zeggen. 

SF4A, 

Negative 

SF4A, 

Negative 

SF4A, 

Negative 

Ik denk dat de sector echt achter de ambities 

(van de Green Deal) staat, 

SF4A, 

Positive 

SF4A, 

Positive 

SF4A, 

Positive 

Je ziet toch wel veel innovatieve initiatieven die 

van de zeevaart afkomen. Als je maar een heel 

klein marktaandeel krijgt heb je volgens mij al 

een goede businesscase. Er komen genoeg 

ondernemers op af, innovatieve ondernemers. 

SF1, 

Positive 

SF1, 

Positive 

SF1, 

Positive 

Kijk het is allemaal leuk, maar als het 

(duurzaamheid) ze (de vrachteigenaren) dan 

geld kost dan is het een ander verhaal. 

SF5, 

Negative 

SF5, 

Negative 

SF5, 

Negative 

Dat zou je er niet zo in lezen, maar dat is het 
gevolg van allerlei onderhandelingen dat 

SF4A, 
Negative 

SF4A, 
Negative 

SF4A, 
Negative 
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teksten steeds vager en lastiger te doorgronden 
worden, maar dat zit er in ja. (talks about Green 
Deal document) 

Wij zijn groot voorstander van kennis delen, zo 
veel mogelijk openbaar 

SF3, 
Positive 

SF3, 
Positive 

SF3, 
Positive 

Het is nog steeds exceptioneel dat de klant 
ervoor wil betalen 

SF5, 
Negative 

SF5, 
Negative 

SF5, 
Negative 

Ik zou zeggen binnen de sector zitten we wel te 
veel sporenbeleid (talks about innovations) 

SF4B, 
Negative 

SF4B, 
Negative 

SF4B, 
Negative 

Er is een taskforce in het leven geroepen en een 
project trackersoverleg, zowel voor de 
binnenvaart als voor de zeevaart. 

SF8, 
Positive 

SF8, 
Positive 

SF8, 
Positive 

Dat verschilt, scrubbers, SCR systemen wel. 
LNG wordt overwogen en ook geplaatst. Er zijn 
een aantal LNG-gedreven Nederlandse 
schepen. 

SF5, 
Positive 

SF1, 
Positive 

SF5, 
Positive 

Dus voorlopig zijn wij nog in een afwachtende 
houding (…) voorlopig zie ik niet in dat wij 
haantje de voorste zijn of moeten willen zijn. 
(stated by a company) 

SF1, 
Negative 

SF5, 
Negative 

SF1, 
Negative 

Competitieve kennis wordt natuurlijk niet 
gedeeld tussen verschillende bedrijven 

SF3, 
Negative 

SF3, 
Negative 

SF3, 
Negative 

Bepaalde motorfabrikanten hebben hun R&D 
budget van de afgelopen 20 jaar uitgegeven 
hebben aan LNG ontwikkeling. Die moeten nu 
eerst een bepaald aantal LNG motoren 
verkopen voordat ze weer budget hebben om te 
ontwikkelen aan bijvoorbeeld waterstof. Zo 
kunnen transitiebrandstoffen concurreren met 
de echt radicale innovaties, en hun ontwikkeling 
in de weg zitten 

SF4B, 
Negative 

SF4B, 
Negative 

SF4B, 
Negative 

ja wij lobbyen voor duurzaamheid SF7, 
Positive 

SF7, 
Positive 

SF7, 
Positive 

De banken, voor zover ik weet, die willen wel 
meewerken. 

SF6, 
Positive 

SF6, 
Positive 

SF6, 
Positive 

De technologische ontwikkelingen zijn nog niet 
ver genoeg (talks about sustainable 
innovations) 

SF4B, 
Negative 

SF4B, 
Negative 

SF4B, 
Negative 

 

Krippendorff’s Alpha was calculated using SPSS: 
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