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Summary
The Dutch Waddensea is important for the biodiversity in the Netherlands and consists of
barrier islands, tidal flats, and salt marshes. Erosion and sedimentation are one of the
key drivers for the unique dynamics. However, salt marshes are declining, which has had
an impact on the ecosystem. In addition to the ecological function of salt marshes, these
marshes are a form of natural protection for the Dutch coast. Harbours are dealing with
high concentration of silt, which has high economic costs for dredging activities as a
consequence. Also, silt deposition is causing negative ecological effects. In order to deal
with dredging issues and the decline of salt marshes, the approach of Building with
Nature was chosen to be implemented.
Building with Nature projects are applied in complex systems. To understand the
dynamics between human activity and nature, monitoring is recommended by Ecoshape
guidelines. Because Building with Nature is also found in different governance structures,
stakeholder involvement needs to be acknowledged. Participatory monitoring includes
stakeholders in the information gathering processes. This type of monitoring was
accomplished by analysing the monitoring systems of BwN projects Koehoal and Marconi
Buitendijks. However, information needs were not clear enough to design a participatory
monitoring system. The objective of this research was to analyse stakeholder information
needs on progress and outcome of the BwN projects Koehoal and Marconi Buitendijks
through a participative monitoring arrangement, as well as how these needs could be
addressed. By understanding the particular information needs, a recommendation was
provided to improve participatory monitoring in both projects. In order to address this
objective, four research questions were created.
Based on the Rugby-Ball framework, information needs in both projects were identified
though the following two steps: Conducting a stakeholder analysis and defining the
project objectives by document review. Information needs were retrieved from semistructured interviews. Finally, indicators were selected for designing a participatory
monitoring system. Information needs and indicators were labelled as outcome and
process based, to identify information gaps.
Stakeholders identified in project Koehoal are Ecoshape, Municipality of Harlingen, It
Fryske Gea, Wetterskip Fryslân, Rijkswaterstaat, and the Ministry of economic affairs.
Marconi Buitendijks includes eight stakeholders: Municipality of Delfzijl, Groningen
Province, Noorderzijlvest, Rijkswaterstaat, Ecoshape, Nature organisations, Groningen
Seaports, and Hunze en Aa’s. These stakeholders have different kinds of responsibilities,
tasks, and levels of involvement. The level of involvement is important in order to assess
how engaged the stakeholder is in the project. These stakeholders need to be considered
in designing a participatory monitoring system. Project objectives were retrieved by
document review. Objectives were identified regarding knowledge development, nature
development, recreation, water safety, attractiveness of the area (Marconi Buitendijks),
and regional development (Marconi Buitendijks). Information needs retrieved by semistructured interviews relate to information gathering and sharing. In total, 15 outcome
based information needs, five process and outcome based, and five process based
information needs were identified. These relate to above mentioned objectives. Indicators
addressing the information needs were selected. Different kind of process and outcome
based indicators were presented.
Participatory monitoring is a broad concept. Participation was found in many different
ways and levels. There were rare examples of successful participatory monitoring
identified in the literature. Although environmental problems cannot be solved by purely
science alone. Information on non-academics is needed to solve complex issues. This
x

research identified different types of participation, which were not good or wrong, but
rather a result of stakeholder interaction. However, the level of participation can be
assessed over time to improve project performance.
The conclusions in this research are related to information needs and indicators, as well
as how to improve the participatory level of both projects. First, identified information
needs were related to outcome and process based monitoring. Information needs help to
gain insight into the relationship between human activities and the natural system.
Results showed water safety and knowledge development are important issues. However,
more outcome information needs were found. Process based information needs are found
in lesser numbers. However, process based information needs are important for
communication, participation, and project performance. As identified in Marconi
Buitendijks, the governance structure allows effective and active information sharing.
This success is determined by a facilitating actor, information sharing platform, and well
working meeting structure. These elements are important for project performance and
related to process based indicators. This research showed that process based monitoring
is just as important as outcome based monitoring. To understand the complex
interactions in Building with Nature projects, these types of monitoring need to be
recognized for project performance.

xi

1. Introduction
The natural system of the Waddensea is complex. Sedimentation and erosion are key
drivers for the dynamic ecological system. Sediment is transported in different directions
and deposited near the coast. Deposited silt is then either transported to other areas,
forming tidal flats, or is captured by salt marshes. Because of sedimentation and erosion,
high silt concentrations are found. High silt intensities are beneficial for ecological
systems. Silt erosion and sedimentation drives the complex ecological dynamic.
Biodiversity thrives well on these dynamics. However, harbours suffer from these high
intensities because shipping lanes need to be kept open. This results in highly frequent
dredging activities, which causes high economic costs and negative ecological effects.
Dealing with high silt intensities is needed to reduce these costs and effects. Often,
traditional engineering methods are used to deal with issues related to dredging. Because
of the Waddensea’s unique natural system, these methods are not popular with nature
organisations. Building with Nature solutions were explored to find complementary
solutions that benefit both human activities and ecology.
One of the ecosystems found in the Waddensea is salt marshes. Salt marshes contain a
high biodiversity and are important resting places for birds. Brackish conditions are
responsible for the high variety of vegetation. Salt marshes are found on the coasts of
the Netherlands, Germany, and Denmark with a total coverage of 400 km2 (De Groot et
al., 2013; Karsten et al., 2010). Marshes also serve other objectives. They reduce wave
pressure on dikes and allow recreation to take place (Baptist, 2015; De Groot et al.,
2013; Shepard et al., 2011). However, a decline in salt marsh areas has been observed
over the last couple of decades (De Groot et al., 2013; Ecoshape, 2014). Land
reclamation and water safety are the key drivers of salt marsh decline. Dikes emerged
the last couple of decades along the Dutch coast and reduced salt marsh areas. In
addition to reduction in coverage, potential development zones were reduced for the
same reasons. Additionally, the Dutch coast is protected by dikes, and because of the
solid surface on these dikes, salt marshes are obstructed in their development.
In addition to the lack of potential development zones, salt marshes are becoming older.
Pioneer vegetation is becoming rarer. However, pioneer vegetation is important for the
ecosystem as a whole. Birds are dependent on the vegetation for feeding and breeding.
Also, it has been acknowledged that marshes are lacking in the Ems-Dollard estuary.
Humans can use the marshes’ ability to reduce wave pressure to their advantage. This
can be accomplished in such a way that water is pushed into the estuary during storms,
and thus, marshes can reduce wave pressure to protect water defences.
To overcome issues related to the decline of salt marshes, the Dutch government created
objectives regarding recovery and development of this ecosystem. However, there are
several uncertainties. Also, research is needed on the development of salt marshes to
address governmental objectives. For this reason, several projects and programs have
been designed to indicate services, benefits, and development techniques. The next
section will explain the natural salt marsh development and how marshes can be
developed by human intervention

1.1. Salt marsh development
Salt marshes are formed by several ecological processes. These processes are key for
salt marsh development and success. As Figure 1 indicates, sediment is found in the
water system. Under optimal conditions (low water movement), sediment will sink. This
process repeats itself until the water level is reached. This soil embankment is found just
above water level, and vegetation can grow. At high tide, the embankment is flooded and
new sediment will raise the embankment. Vegetation decreases water movement and
1

allows even more sediment to sink. The process, as visualized in Figure 1, increases the
height of the salt marsh as well as the coverage. Heightening of the marsh increases
over time (Baptist, 2015; De Groot et al, 2013). The advantage of this process is the
adaptive capacity of the salt marshes to sea level rise. This is beneficial for the Dutch
coast because of the predicted sea level rise (De Groot et al., 2013).
Salt marsh development has not been not fully researched, but several studies discuss
techniques for this development (De Groot et al., 2013; Van Loon-Steensma et al.,
2012). Because of the different conditions per site, methods differ. The following
conditions need to be taken into account when developing salt marshes: Coverage,
reference height, inclination, structure of the soil, availability of sediment, drainage, and
vegetation (De Groot et al., 2013). Additionally, the purpose and use of the marshes
need to be clearly defined. Based on these requirements, salt marsh experiments have
been performed to find the optimal strategy. As Van Loon-Steensma (2011) described,
several methods have been used to increase salt marsh area in the Netherlands by using
traditional techniques, engineering, and natural processes.

Silt sinks

Increasing
height
embankment

Decrease
movement

water

Figure 1. Conceptual Model of salt marsh natural development.
Silt sinks under low water movement. Silt is embanked and
vegetation begins to grow. Vegetation decreases water
movement and capture silt. Based on Baptist, (2015, p. 2)

1.2. Building with Nature Waddenzeehavens
Harbours in the Dutch Waddensea have to be dredged intensively, resulting in high costs
and negative ecological impacts. Dredging and deposition of silt causes turbidity and
reduced light availability for aquatic life. In the Waddensea, turbidity is an issue on
deposition sites. The Ems-Dollard estuary is facing a much larger problem. The ecological
system is of extremely poor quality, although the relationship between turbidity and
ecology is not clear (Bos et al., 2012). Turbidity in the estuary has increased since 1990,
possibly because of deepening of the estuary and dredging/deposition (van Maren,
2015).
Because, as mentioned above, traditional engineering techniques are not in favour,
alternative methods have been explored. In order to find complementary solutions for
both salt marshes and harbours, the Building with Nature Waddenzeehavens program
was started. The program aims for sustainable development with positive solutions for
both harbour development and the ecological system.
Two of these projects are project Koehoal and Marconi Buitendijks. These projects will be
discussed more in depth in Sections 3.1.1 and 3.1.2. The first project uses a silt engine
containing harbour silt. The second project is much larger and combines regional
2

development objectives with scientific research. Both are monitored to serve project
objectives. Monitoring is essential because of unknown processes in the natural system.

1.3. Problem statement
Building with Nature projects are experimental and have uncertain outcomes. Although
they can deliver important ecosystem services. Understanding those services and the
potential benefits is needed to validate the projects. Monitoring is one of the tools to do
so. Additionally, monitoring helps in understanding interaction between ecosystems and
human activities. Because of the complexity of BwN projects, monitoring is suggested by
the guidelines of Ecoshape (2015). A lack of knowledge about cause-effect relationships
was identified, and monitoring helps to close the gap between what is known and what
should be known (Ecoshape Guidelines, 2015).
BwN projects are found in complex natural and governance systems. All kinds of
management decisions are made based on results and performance of BwN projects. In
order to make those decisions, relevant information is needed. However, the main
challenge of monitoring is lacking relevant information (Timmerman, 2011). Often, large
amounts of data are available, but what to do with this data is unclear. Lacking relevant
information is the result of missing information users in defining the information needs.
Therefore, to gather relevant information, information users should be at least involved
in specifying information needs. Participatory monitoring enables information users to be
involved and specify information needs.
Two BwN projects were selected to analyse participatory monitoring systems. These
projects contain BwN aspects and stakeholder involvement. Furthermore, willingness to
explore a participative information gathering strategy was found in both projects.
However, information needs are poorly known. Therefore to analyse participatory
monitoring, information needs must be clarified.

1.4. Research objective and questions
The aim of this thesis is as follows:
To analyse stakeholder information needs on progress and outcome of the BwN
projects Koehoal and Marconi Buitendijks through a participative monitoring
arrangement, as well as how these needs can be addressed. By understanding the
particular information needs, recommendations can be made for improvement in
participatory monitoring.
In answering the research objective, four research questions were developed:
1.
2.
3.
4.

Who are the stakeholders?
What are the project objectives?
What are the information needs?
What are the indicators?

These four questions together specify the information needs. The first two research
questions cover the exploring phase to set the project context. The third and fourth
research questions deal with the elaborate phase. Information needs are specified and
indicators are assessed in this phase. Last, indicators will answer how information needs
can be addressed.

1.5. Readers guide
In order to address the research objective, first, the theoretical framework is discussed in
Chapter 2. In this chapter, the concept of participatory monitoring, the process of
3

monitoring, and selecting information needs are introduced. The Rugby-Ball framework
used for identifying information needs is explained per stage.
Chapter 3 describes the methods used for identifying information needs. This chapter
includes project descriptions (Sections 3.1.1 and 3.1.2) and methodology used for
answering each research question.
Chapter 4 gives the results of stakeholder analysis performed per project. This chapter
answers the first research question. Section 4.1 presents the analysis of project Koehoal.
Section 4.2 presents the results of Marconi Buitendijks.
Chapter 5 shows the results of document review per project. These results indicate
project objectives and answer the second research question.
Chapter 6 consists of results regarding the third research question: What are the
information needs? Per project, information needs are shown.
In order to select indicators, first a categorization is made in Chapter 7. This chapter
combines earlier results for an overview.
Chapter 8 includes the indicators assessment for answering the fourth research question.
Indicators are discussed per project per information needs
Chapter 9 discusses the theoretical framework, methodology, and results. Limitations
and assumptions are presented. Last some recommendations for further research are
given.
Chapter 10 give conclusions based on the results and answers the main objective. Also, it
provides recommendations.

4

2. Theoretical framework
This chapter discusses the concept of participatory monitoring, monitoring, information
needs, and indicators. The review serves as a theoretical framework for research
performed in this thesis. First the concept of participatory monitoring (2.1) is discussed,
followed by monitoring (2.2). In Section 2.3, the Rugby-Ball framework is proposed and
explained in regard to identifying information needs. Section 2.3.1 serves as a discussion
of indicators, and Section 2.4 explains the information strategy. The information strategy
is not part of the research performed, although it is part of monitoring processes.

2.1. Participatory monitoring
Involvement of all kinds of stakeholders in monitoring is part of a larger movement in the
last 30 years (Estrela & Gaventa, 1998). Society became more aware of its surroundings
and wanted to be involved in regional development. Participatory monitoring is one of the
fields dealing with stakeholder involvement and is often found in projects, but how it is
used differs (Abbot & Guijt, 1998).
The development and popularity of participatory monitoring is, according to Guijt (1998),
due to three trends. First, the willingness for wider participation and internal learning is
identified. Willingness to participate increases acceptance and legitimacy of local
projects. Second, donors demand certain results in return for their funding. Cost
efficiency is one of the main drivers for this trend (Guijt, 1998). The third trend is related
to the demand for more information to handle environmental issues. Environmental
challenges are becoming more complex and communities are more aware of the
environment. Scientific knowledge is not always sufficient in answering questions of the
community, and participatory monitoring enables stakeholders to participate in the
process to gather and provide new information (Guijt, 1998). Recognition of local people
and organisations helps to broaden the scope and scale of monitoring (Abbot & Guijt,
1998).
What is participation, and who will participate? The term participation was discussed by
Guijt (1998) as a process where all stakeholders can be involved in all parts of the
monitoring system. This will not mean they are involved, but negotiation is at least found
in the first and last parts of designing the monitoring system. In participatory monitoring,
the stakeholders can be divided into two groups (Guijt, 1998): Insiders and outsiders.
The insiders are often the local community and the outsiders project initiators or
planners. In other literature, stakeholders are divided into information users and
producers. This definition is used for the purpose of this research. Insiders can be used
for the collection of data but can also take notice of information. However, it is important
to keep in mind that it can be difficult to bring multiple stakeholders together in one
monitoring process, because stakeholders have different resources, information needs,
priorities, power, and expectations (Guijt, 1998).

2.2. Monitoring
To understand the fundaments of participatory monitoring, monitoring in general is
discussed in this section. Also, adaptive monitoring is briefly explored because of useful
elements.
Monitoring has been defined by many scholars (Harley et al., 2008; Pahl-Wöstl et al.
2007; Timmerman et al., 2011; Van de Sandt, 2013). I will use the definition by
Lamhauge et al. (2012): “systematic collection of data on pre-defined project or
programme indicators, enabling the stakeholders involved to check whether an initiative
is on track in achieving set objectives” (p. 18). This definition was chosen for its
5

inclusiveness of characteristics. Also, including stakeholders is essential in the view of
participatory monitoring.
Monitoring serves a couple of goals, such as (Harley et al., 2008) to share information on
good practices, to measure progress, and to measure effectiveness. Additionally,
monitoring is also useful for impact assessments, organisational strengthening, and
increased public accountability (Estrela & Gaventa, 1998). Last, learning is often
mentioned as an essential part of monitoring.
Learning can be found in the literature as monitoring and evaluation (M&E). M&E is part
of adaptive monitoring, which will not serve the main focus in this thesis but has some
interesting elements. Adaptive monitoring uses information gathered in the monitoring
process to adapt the pre-set indicators or project objectives. This enables the monitoring
system to be sustainable over time. Because of new insights, indicators and information
needs are likely to be changed. Thus, learning (M&E) is suggested in analysing the
projects.
Learning can be distinguished into two types (Van de Sandt, 2013):



Single loop learning (learning on achieving the pre-set goals); and
Double loop learning (not only the goal itself is monitored, but also the goal is
adjusted to new information and insights).

Single loop learning is learning of new information in accordance to the set objectives.
This information contributes to answering the set questions and checking whether
objectives are met. Double loop learning also includes social learning and can be divided
into two types: Conceptual learning and social learning. Conceptual learning refers to
how issues are considered, i.e., the point of view. Points of view can be changed over
time, so pre-defined objectives can be as well. Social learning refers to stakeholders’
concepts, values, and norms. Monitoring enables learning from each other by sharing
experiences and information. Double loop learning is most suitable for long-term
monitoring since it enables the monitoring system to adapt to changes over time and to
be flexible. Still, many conceptual models refer to single loop learning monitoring (Van de
Sandt, 2013).
Monitoring can be seen as an ongoing cycle. Depending on the article, monitoring is
indicated as a five or six step cycle. This research chose the information cycle by
Timmerman et al. (2000) and Mogheir and Sign (2002). The information cycle consists of
six steps (see also Figure 2):
1. Information needs (the needs and characteristics of the information are defined
by the users and producers);
2. Information strategy (the producers decide, in collaboration with the users, how
to obtain the data);
3. Data collection (actual data is collected);
4. Data analysis (data is analysed); and
5. Information utilization (the analysed data is presented to the information users).
The steps in the information cycle, as shown in Figure 2, are related. Decisions made in
former steps limit the steps that follow. The cycle helps to quantify information needs
and can be used as communication channel (Mogheir & Sign, 2002). All steps will be
elaborated below, but only the first step is researched in this thesis.
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Figure 2. Information cycle based on Timmerman et al. (2000, p. 233) and Mogheir and
Sign (2002, p. 39).

The main challenge of monitoring is obtaining large amounts of data without knowing
what to do with it (Mogheir & Sign, 2002). This is the information gap (Timmerman,
2011). Information gathered by information users does not fit the needs of the
information user, which makes the information basically irrelevant. Information should be
relevant and useful for all stakeholders.
Information is considered useful if information is the following (Cash et al., 2003; Van de
Sandt, 2012):




Salient (information responds to the specific demands/needs);
Credible (information is valid, accurate, and of high quality); and
Legitimate (production of information is unbiased).

Information needs are essential parts of monitoring systems, but information users are
seldom involved in designing the monitoring system. The result is information is not
relevant or salient (Timmerman et al., 2000). In order to overcome this, close interaction
between the producers and the users is needed.

2.3. Information needs
Monitoring starts with defining information needs (Loucks et al., 2005; Timmerman et
al., 2000). An information need is defined by Timmerman (2011) “as a precise question
within a clearly defined context, specified to such an extent that an information
producing system can be designed” (p. 3). This results in a set of information needs
useful for the user and addresses monitoring objectives (Mogheir & Sign, 2002).
Information needs are both quantitative and qualitative (Loucks et al., 2005). Also, they
are related to management objectives and contain an element of relativity and time.
Relatively can be, for example, reduction of costs or no more effects. Information needs
are specific and need to be comparable over time and between places (Loucks et al.,
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2005). Furthermore, it is important to consider utilisation of information in selecting
information needs (Timmerman et al., 2000).
A framework to identify information needs is the Rugby-Ball framework discussed by
Timmerman and Mulder (1999); see Figure 3. This method for specifying information
needs contains three elements: Communication, institutional aspects, and structure
(Timmerman & Mulder, 1999). Communication between information user and producer
helps to gain insight into the information user’s problems. Also, it helps the user to
specify needs. The distinction between user and producer is often fuzzy, as one
organisation or person can both deliver and use information (Timmerman et al., 2000).
Institutional aspects are important for the understanding of the kinds of organisations
involved. Organisations differ in resources, objectives, and capacities. Structure is
provided by dividing the monitoring system into pieces (Timmerman &Mulder, 1999). By
specifying smaller parts, the process can be better understood.

Figure 3. Framework with two used phases. Based on Timmerman and Mulder (1999)

The framework consists of five steps:
1.
2.
3.
4.
5.

Explore;
Initiate;
Elaborate;
Conclude; and
Complete.

Each step is divided in subgroups, as shown in Figure 3. In this research, only the first
two steps are used.
The exploring phase contains three subgroups: Starting points, information users, and
the information environment. The exploring step focusses on institutional aspects of the
project. Starting points are project objectives, time span, and the purpose of information
usage (Timmerman & Mulder, 1999). Identification of information users is necessary for
selecting needed information and results. Often, information users are the ones providing
funds. The process chain contains stakeholder analysis identifying which one produces
information producers, what kind of organisations are involved, and what these
organisations’ role is (Timmerman & Mulder, 1999).
The initiate phase consists of a discussion, where actors all agree on objectives and
purposes. This discussion is organised in a meeting not performed in this research.
The elaborate phase consists of an information need specification, current situation, and
information method. The elaborate phase includes the element structure, so parts of the
monitoring system will be distinguished into smaller sections. The result is a hierarchy of
information needs (Timmerman & Mulder, 1999). The elaborate phase also consists of a
description of the existing information network. This will be covered, in this thesis, in the
project description in Sections 3.1 and 3.2.
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The last phase again includes a discussion among the actors. The complete phase is a
final product where information is presented and remaining gaps are identified. The
element covered by this step is communication.
2.3.1.

Indicators

Indicators are specified information needs. Indicators aid in moving through the steps of
the information cycle and are useful for communication between information users and
producers (Timmerman, 2011; Timmerman et al., 2000). Indicators represent the
concepts and thoughts of both users and producers of complex processes in a specific
and qualitative or quantified way (Mogheir & Sign, 2002; Guijt, 1998). Also, they are
comparable, and information is more accessible (Timmerman, 2011).
Indicators serve three core elements: Functions/use, problems/threats, and measures
(Timmerman et al., 2011). By serving these elements, indicators reduce the amount of
information needed but still serve the question needed to be answered. Indicators are
simplifications, including objectives and targets, characteristic needed to be measured,
and the interval and area (Guijt, 1998).
One of the monitoring systems requirements set by Harley et al. (2008) is process-based
indicators and outcome indicators (p.10). Each stage in the monitoring process needs
information and communication. Process indicators help to inform and support decisions
(Harley et al., 2008). This is an ongoing process with no fixed endpoint. Outcome
indicators indicate, on the other hand, a fixed endpoint. Outcome indicators can also be
seen as the result of the process, and process-based indicators reflect the process itself.
Indicators can be too ambiguous or not relevant (Guijt, 1998). To avoid this issue,
selection of indicators needs to be accurate, and indicators should be selected by all
information users. Also, reality constraints need to be taken into account; because of
time and financial limits, not all indicators can be measured (Guijt, 1998). Furthermore,
indicators will not be stable in time, so assessment of indicators is needed over time. This
refers to adaptive monitoring, discussed above.

2.4. Information strategy
Further steps in the information cycle are information strategy, data gathering, data
analysis and information utilisation (Timmerman et al., 2000; see figure 2). These steps
are not assessed in this thesis. The quantified indicators can be obtained by various
methods, presented in monitoring plans (Mogheir & Sign, 2002). The information
gathering strategies need to be efficient and can deliver result of the same quality
(Bartram & Ballance, 1996). Data gathering is limited by regulations and (financial)
resources. Also in time, methodologies need to be adaptive to address new objectives
(Bartram & Ballance, 1996).
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3. Methodology
The following chapter and section will present methodology used for answering the
objective. First, two selected Building with Nature projects are discussed to provide a
solid context (Sections 3.1 and 3.2). Then, in Section 3.2, the background for literature
study is provided. Section 3.3 discusses the methodology used for answering the first
research question. Several aspects are elaborated on, such as stakeholder selection and
analysis. Section 3.4 presents methods used for answering the second research question.
Document review is then explained (Section 3.5.1). The methodology used for addressing
the third research question is explained in Sections 3.5 and 3.5.1. Finally, Section 3.6
presents the strategy for indicator assessment.

3.1. Study areas
Two Building with Nature projects and related monitoring system were selected. This
selection was based on discussions with and recommendations of the supervisors. Figure
4 indicates project locations in the Waddensea and Ems-Dollard estuary. Koehoal is
based in Friesland province partly on the sea and the mainland. Marconi Buitendijks is
situated in the estuary at the city of Delfzijl. Both cases are elaborated below in Sections
Koehoal

Marconi
Buitendijks

Figure 4. BwN projects Koehoal and Marconi on the map
of the Netherlands

3.1.1 and 3.1.2.
3.1.1.

Koehoal

To gain more insight into natural development of the salt marshes project, Koehoal was
designed. As discussed, salt marsh development has to be studied to reduce their
decline. Furthermore, Harlingen harbour is facing a dredging issue. In the current
situation, silt is dredged and deposited in an inefficient way. A deposition site is found
right in front of the harbour, and silt flows directly back into the harbour. Deposition is
also causing negative ecological effects by turbidity. If silt is used for the silt engine, silt
amounts will decrease and silting rates of the salt marsh will increase. This design is
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complementary for both ecology and harbour activity. Figure 6 presents the project area
and use.
The project lifetime is three years. During these years, monitoring of effects will be
performed. In contrast to other salt marsh developments, this project is focussed on
natural development. Often, other projects make use of artificial salt marshes. Three
parts of Koehoal are discussed below.
3.1.1.1.

Dredging activities

Dredging is, as discussed earlier, an issue. Harlingen Harbour explores alternatives to
reduce costs and negative ecological effects. Dredging activities are in currently
inefficient. Silt is removed from the harbour and deposited in Klimstergat 1 and 2 (see
Figure 5). Silt on these deposition sites is moving constantly so probably flows directly
back into Harlingen Harbour. Suspension is caused by dredging and causes negative
ecological effects (Gemeente Harlingen, 2015). Objectives are set to reduce negative
ecological effects and change dredging activities. A PERS (Port Environmental Review
System) certificate obligates the harbour to do so.

Figure 5. Deposition sites of dredged silt
nearby the harbour of Harlingen (Baptist,
2015)

3.1.1.2.

Silt engine

Second, a silt engine will be created to increase silting rates at the salt marsh. At a new
deposition site (Figure 6, new location), a silt engine will be created, and an amount of
20,000 m3 of silt per year will be deposited. To estimate the optimal location, models are
used to determine the streams (Baptist, 2015). Silt will be transported by the tidal
currents and will end at the salt marsh. The water will be less murky and negative
ecological effects will be reduced (Ecoshape, 2014).
3.1.1.3.

Salt marsh

Third, the development of salt marsh Koehoal will be generated. Extra silt will be
transported and will help expand the marsh by one to two centimetres per year (Baptist,
2015). The marsh will expand naturally and serve as resting place for birds and a habitat
for other organisms. Additionally, the area will serve recreational purposes. The marsh is
maintained and owned by nature organisation It Fryske Gea.
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Figure 6. Study area with the new deposition site and predicted
transportation stream. Retrieved from google maps.

3.1.2.

Marconi Buitendijks

BwN project Marconi Buitendijks covers multiple issues around the city of Delfzijl. Delfzijl
is edging the Ems-Dollard estuary. The area needs to be re-designed because of
decreasing inhabitant numbers and water defence adaptations. Dredging activities are
also an issue. The port dredges frequently, and turbidity levels in the estuary are
extremely high. The ecological system is poor probably because of the high turbidity
levels. Also recreational opportunities are not optimal. Marconi Buitendijks tries to deal

Figure 7. The several parts of Marconi Buitendijks. Retrieved from: www.ee-eemsdelta.nl
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with all these issues.
Figure 7 presents parts of Marconi Buitendijks. First, an experimental salt marsh will be
constructed for experiments and natural development. Second, a recreational area will
serve for hiking and host a breeding site for birds. Third, for beach expansion, a dike will
be moved inland. In the next sections, the project will be described in more depth.
3.1.2.1.

Experimental salt marsh

An artificially constructed marsh will serve for scientific experiments on differences in
vegetation, soils, and heights. These characteristic are important for salt marsh
development. Construction will be performed by Rijkswaterstaat (RWS). Because of
experiments and safety, no recreational visitors are allowed to enter. During research,
Ecoshape will manage and monitor. After the project lifetime, a still-to-be appointed
nature organisation will manage the area.
3.1.2.2.

Recreational salt marsh and removal of the Griesberg

The second part consists of a recreational area for hiking and a bird resting site. In this
marsh, recreational visitors are allowed to enter and explore the special nature.
Information will be provided by panels that involve local community (Groniger
Landschap, personal communication, 11-16-2015).
Although the recreational marsh is safe and accessible for recreational visitors, a large
dump of soda was found 700 meter seawards (Figure 8, Baptist & de Groot, 2010). This
dump is not safe and has to be remove. It contains compounds of high pH, and people

Figure 8, The Griesberg is noticeable as a white spot on Google
Earth (Baptist & de Groot, 2012, p. 8)

can sink into the matter. Annex 1 provides more information on this issue.
3.1.2.3.

Beach expansion

Attractiveness is lacking in the city of Delfzijl, and the current size of the beach is not
large enough to host events. For enlargement, a dike needs to be moved, so more space
becomes available. This dike was also rejected under the Hoog Water Bescherming
Programma (HWBP) so needs to be adjusted as well.

3.2. Literature study
To provide some interesting insights into and background for monitoring and
participation, a literature study was performed. For retrieving a theoretical framework,
literature provided by the supervisors, Google Scholar, and Wageningen Library was
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used. The keywords used are as follows: Monitoring, participatory monitoring, learning,
monitoring and evaluation, water management, adaptive monitoring, information needs,
indicators, information strategy, outcome, process, and progress.
The snowball technique was used to retrieve new articles. References of one article were
used to find new literature. Also, if no new information could be found, new keywords or
combinations were used.

3.3. RQ1: Who are the stakeholders?
In order to answer the research question (who are the stakeholders?), first, a selection of
stakeholders was performed. Second, an analysis was executed to gain insight into
objectives, interest, and responsibilities. Stakeholders were selected based upon
documents, websites, and personal communications. By combining these sources,
relevant stakeholders could be distinguished. The analysis served as background for
semi-structured interviews and document analysis. Based on the identified stakeholders,
organisations were chosen to interview and documents selected.
Stakeholder analysis reflects the characteristics, interests, agendas, behaviour, and
resources of the actors (Bugha & Varvasovszky, 2000). The stakeholder analysis covered
the first step of specifying information needs, as discussed in Section 2.3. The analysis
contained several elements. First, organisational structure and main activities were
indicated. Second, the following characteristics of every stakeholder were discussed:








Level of involvement;
Reason for involvement;
Responsibility of the project;
User/producer of information;
Participation in the project group;
Documents published; and
Interviews.

These where selected based upon the Rugby-Ball framework (level of involvement,
reason for involvement, responsibility in the project, participation in the project group)
and the theoretical framework (user/producer). Also, it was indicated whether the
stakeholder was interviewed and whether the stakeholders published any documents on
the project. Information on the above characteristics was retrieved from background
documents, like project plans, interviews, personal communications with other contact
people, and websites.
These characteristics were chosen by combing theoretical insights. As Timmerman et al.
(2010) described, single use of the Rugby-Ball framework does not provide complete
information. Combining insights from adaptive and participatory monitoring enabled
setting the scene and analysing stakeholders. There are many methods to analyse
stakeholder involvement. There are quantified and qualified methods. In this research, a
qualified method was chosen in order to describe the governance structure. This method
ensures a more complete overview than if the analysis was quantified. Analysing the
projects by same methods allowed the two projects to be compared. To use other
characteristics and information sources, validity of this research was improved.

3.4. RQ2: What are the project objectives?
To answer the second research question, project objectives were retrieved. First,
documents were selected. Second, these document were reviewed in order to identify
project objectives.
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3.4.1.

Document selection

Because large information sources exist for both projects, selection was needed.
Selection of documents was based on stakeholder relevance. Because the research
objective is defined on stakeholders’ information needs, stakeholders’ objectives were
also retrieved. Because selection was based on stakeholders and use of document, other
information sources were neglected. Information on websites was not used, although
project objectives could be retrieved. Analysing documents was chosen because websites
change over time. These are hard to refer to and checked over time.
3.4.2.

Document review

Document review was used to retrieve project objectives. Documents were scanned on
keywords, like doel, focus, doelstelling, richtpunt, streven, and doelwit. To make sure all
objectives were covered, the text was read throughout after a keyword search.
Objectives were listed and broken down into sub-objectives. By following this
methodology, complete objectives could be retrieved. Document review can be
accomplished by several methods. Review could be completed by group discussion and
using computer tools. However, time and financial limitations limited the use of these
tools. Objectives were selected by a single researcher because of time. However, to
ensure objectives were the right objectives, these were later checked by referring to
interviews.

3.5. RQ3: What are the information needs?
3.5.1.

Semi-structured interviews

To retrieve additional information and the information needs of stakeholders, semistructured interviews were used. The advantage of semi-structured interviews is the
interviewed person can expand his or her answers and give more elaborate information
than when the interview is structured (Fylan, 2005). Also, the interviews differ between
the people interviewed (Fylan, 2005), which is useful in this research because the
stakeholders differ in organisational structure and background. The interviews were
started in the same way, by stating the person’s name and role in the organisation.
Several questions were asked first. Also, issues that needed to be discussed were defined
(see Annex 2). The issues discussed are as follows:







Background of the organisation;
Role of the organisation in the projects;
The incentives to participate;
Level of collaboration between the stakeholders;
The expected results; and
Collaboration plan in the future (mainly project Koehoal).

Other topics were discussed as well but sometimes were not relevant for this research.
Also, during interviews more information was gathered. This was discussed in later
interviews. Interviews were summarized for retrieving information needs. These
information needs were labelled as outcome or process monitoring based on the
theoretical framework.
In total, ten interviews were performed with representatives of the organisations.
Ecoshape participate in both projects, so interviewed for both. Sometimes, two
representatives were interviewed, like RWS and the municipality of Harlingen.
Stakeholders were selected based on the stakeholders’ analysis, as discussed in Section
3.3. The level of involvement was leading. If this level was high or medium, the
stakeholder was selected. This ensures relevant information was provided. Stakeholders
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were contacted through contact people or the organisation. In the case of Groningen
Seaports, the right person was not available, so a sort interview was performed at one of
the Waddensea Harbour meetings.

3.6. RQ4: What are the indicators?
To address the fourth research question, first, a categorization of project objectives and
information needs was made (Section 3.6.1). In order to assess indicators (Section
3.6.2), each information need was analysed.
3.6.1.

Categorization

Categorization of project objectives and information needs was used to cluster
overlapping objectives. Categories allowed linking information needs to project
objectives. By choosing this method, an overview could be made of relevant objectives
and related information needs. However, categories are generalizations, which often
neglect often detailed information. However, to provide an overview, the above described
method was needed.
3.6.2.

Indicator assessment

For assessing indicators, the categorization discussed in Section 3.6.1 was used.
Indicators are specifications of information needs and contain elements of time and
relativity (Loucks et al., 2005). These elements are used for selecting indicators.
Indicators were selected based on the project plans, background documents, literature
on salt marshes, and personal communications. In particular, indicators coming from
personal communications were self-constructed based on interviews, background
material, and scientific literature. If possible, parameters were also assessed. The
indicators were identified as outcome or process indicators. In the end, every category
was covered by indicators.
By using personal communications and background material, indicators became more
relevant to both projects. However, the assessment is not complete and can be adapted
in time. There were many indicators found in literature. Related to the research
objective, relevant information was needed. By following the described method relevant
information was selected.
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4. The results of the stakeholder analysis
The following chapter serves as a stakeholder overview and analysis to address the first
sub question: Who are the stakeholders? In contrast to the Rugby-Ball theory, it was
chosen to, first, analyse stakeholders and, second, project objectives. By following this
methodology, documents could be selected based on the stakeholder analysis. Section
4.1 discusses the results of project Koehoal, and Section 4.2 presents the results of
Marconi Buitendijks.
Regarding the structure of each section, first, an overview of the main stakeholders is
provided. Second, an analysis based on several characteristics is presented. These
characteristics are as follows:








Level of involvement;
Reason for involvement;
Responsibility in the project;
User/producer of information;
Participation in the project group;
Documents published; and
Interviews.

Information describing these characteristics per stakeholder were retrieved from
background material, websites, and interviews. Information on the characteristics per
stakeholder are first presented in a table and elaborated below.

4.1. Koehoal
Stakeholders identified in project Koehoal are Ecoshape, the Municipality of Harlingen, It
Fryske Gea, Wetterskip Fryslân (water authority), Rijkswaterstaat (RWS), and the
Ministry of Economic Affairs, ordered from high level to low level of involvement. Table 1
gives a brief overview of the different aspects of the analysis per stakeholder. First, the
organisational structure and background per stakeholder is stated. Second, the
characteristics are described.
4.1.1.

Ecoshape (partners)

The first stakeholder identified was Ecoshape. The consortium Ecoshape drives the
program Building with Nature. Promoting alternative solutions for traditional water
engineering is one of the main purposes of this organisation. The use of nature is an
important strategy. The consortium was formed by multiple organisations, like Deltares,
Imares, Alterra, Arcadis, RHDHV, Witteveen+Bos, and HKV. Also, a couple of universities,
like TU Delft and Wageningen University, are participating.
Information development and sharing is key in BwN projects. Information is used to
develop guidelines and can be used in other projects. By performing experiments, like
Koehoal, new information can be gathered and used for new guidelines or adjustment.
The guidelines are published on a special information page (wiki page) partly accessible
to outsiders (Ecoshape, personal communication, 2-4-2016).
Ecoshape has a high level of involvement because of its managing role in project
Koehoal, as presented in Table 1. Financial sources and organisational aspects are
managed, party in collaboration with other stakeholders in the project group. Ecoshape
manages monitoring and information sharing. Gaining more insight into natural salt
marsh development is the main reason for involvement. Ecoshape is participating in the
project group and is both information user and producer. Ecoshape uses information to
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develop and adapt guidelines. Information is produced by performing and monitoring
BwN projects.
Table 1. Stakeholder analysis of Koehoal
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Natura 2000
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4.1.2.

Granting
permits

Municipality of Harlingen

Harlingen Harbour is maintained and owned by the Municipality of Harlingen. As
discussed above, high silt intensities are an issue. In order to keep shipping lanes open,
intensive dredging is needed. However, this causes a negative ecological impact and high
costs. To reduce negative ecological effects, the municipality obligated itself to reduce
the frequency and volumes of dredging and find alternative solutions.
Silt is remove by a contracted company. Silt is dredged when shipping lanes become
shallow. This is especially the case in autumn/winter. To assess whether dredging is
needed, shipping lane depth is reported monthly to the municipality. This company will
also dredge and deposit during the project.
In order to reduce dredging, first, inflow of silt needs to be reduced. Silt is coming by the
tides, streams, and sluicing fresh water. The last process is discussed between Harlingen
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Harbour and the water authority Wetterskip Fryslân. Research is performed to the effect
of sluicing and silting in Harlingen harbour. However, it is not fully clear how much
sedimentation is caused by sluicing of fresh water.
As shown in Table 1, the level of involvement is high. Silt used for the silt engine is
dredged in Harlingen harbour. Basically, silt will be deposited at a new deposition site.
The reason for involvement concerns the need for alternative dredging methods.
Responsibility in the project relies on the delivery of silt, by dredging and deposition. The
municipality is both producer and user of information. Information on the distribution of
silt is used, and information on the silt composition and deposition is produced. The
municipality is also participating in the project group.
4.1.3.

It Fryske Gea

The nature organisation It Fryske Gea (IFG) maintains 58 different types of nature areas
in Fryslân province, in total 20,000 hectares. The organisation contains 32,000 members
and approximately 400 volunteers. The organisational objective is to protect, maintain,
and develop Frisian nature. IFG is involved in project Koehoal as a maintainer of the salt
marsh Koehoal-Westhoek.
IFG is involved in all stages of the project (Ecoshape, 2014). The organisation has good
knowledge on salt marshes. This knowledge is gained by developing and maintaining
other salt marshes along the Frisian coast. The focus of IFG in project Koehoal is to
enlarge recreational opportunities and develop nature.
As presented in Table 1, the level of involvement in this project is high. IFG is the owner
of the marsh. Nature protection and limited recreation is one of the main responsibilities.
Information on the experiments and monitoring activities will be shared with recreational
visitors and inhabitants of Koehoal. In time, It Fryske Gea will monitor the salt marsh.
IFG is both information user and producer because the organisation gathers information
and shares with recreational visitors and inhabitants of Koehoal. Information gathered
can be used for scientific purposes. The organisation is participating in the project group.
4.1.4.

Wetterskip Fryslân (water authority)

The water authority Wetterskip Fryslân (WF) maintains water levels and dikes, purifies
waste water, and provides fresh water in Friesland province and Het Westerkwartier in
Groningen Province. This water authority has several sluicing and pumping stations along
the coast. One of them is found in Harlingen Harbour.
WF’s main stake in the project is the opportunities for water safety. The effect of salt
marshes on dikes is not fully known but is of interest. The impact of salt marshes on
dikes is still being investigated by POV (project overstijgende verkenning)
Waddenzeedijken, a platform driven by the northern water authorities and RWS. WF is
participating in POV Waddenzeedijken.
WF’s level of involvement is medium because of the partial stake and non-involvement in
the project group, as shown in Table 1. WF’s interest concerns potential benefits of
marshes. Furthermore, sluicing fresh water in Harlingen Harbour is an issue, negotiated
between WF and the Municipality of Harlingen. WF is only an information user because
WF only uses information relevant for water safety.
4.1.5.

Rijkswaterstaat

Rijkswaterstaat (RWS) maintains and operates under the Ministry of Infrastructure in the
Waddensea area. RWS grants permits on water defences and structural changes in the
Waddensea.

19

RWS’s involvement in project Koehoal is low. The organisation is not participating in the
project group nor in any interaction. Also, no activity will be performed except granting
of permits. RWS is only an information user; information will be used for granting
permits.
4.1.6.

Ministry of Economic Affairs

The Ministry of Economic Affairs is responsible for nature development in the Waddensea.
Because of Natura 2000 status, any changes need to be reported to the Ministry.
The Ministry’s level of involvement is low; no activities will be performed by the Ministry
(Ecoshape, 2014). The project contributes to the Natura 2000 objectives, and no
significant negative effects are expected (Baptist, 2015). The Ministry is only an
information user; information will be used to change Natura 2000 plans and grant
permits.

4.2. Marconi Buitendijks
Stakeholders identified in Marconi Buitendijks are the municipality of Delfzijl, Groningen
Province, the water authority Noorderzijlvest, RWS, Ecoshape, nature organisations,
Groningen Seaports, and the water authority Hunze en Aa’s (listed from high level of
involvement to low level of involvement). An overview of the different aspects per
stakeholder are stated in Table 2. After Table 2, first, the stakeholder is introduced and
the organisational structure is explained. Second, the different aspects are elaborated.
Last, the participation in the steering committee and project group, as well as whether
the stakeholder is an information user/producer, are indicated. The governance structure
of Marconi Buitendijks is explained in Annex 3.
Table 2. Stakeholder analysis Marconi Buitendijks
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4.2.1.

Municipality of Delfzijl

The city of Delfzijl is found in the Ems-Dollard estuary. Decreasing inhabitant numbers
and unattractive surroundings are indicated as main issues for the area. High water
defences are blocking landscape views and causing an unattractive attitude of the city.
For the above reasons, the municipality designed Marconi Buitendijks to improve the
city’s attractiveness. Because not all issues are the municipality’s responsibility, multiple
stakeholders became involved. The municipality facilitates and manages the project
group and steering committee.
As managing party, the level of involvement is high (see Table 2). The municipality
manages, facilitates, and gathers information for the project and distributes this
information among the other stakeholders. The municipality is both information user and
producer. The municipality discusses incentives and plans with other stakeholders and
takes note of others’ incentives. The municipality participates in the steering committee
as well as the project group.
4.2.2.

Groningen Province

Groningen Province is, just like other provinces in the Netherlands, responsible for
regional development. Provinces are a higher level than water authorities. As regional
developers, they link multiple objectives, like water safety and improving regional areas.
Also, Groningen Province deals with decreasing inhabitants.
The province is involved in Marconi Buitendijks by (financially) supporting the
municipality of Delfzijl. Projects are designed for the coastline. Marconi Buitendijks fits
perfectly into these plans. The province is also responsible for nature on this site and
consults the municipality for changing situations. Groningen Province is also responsible
for the water authorities Noorderzijlvest and Hunze en Aa’s.
The level of involvement is high because the province is involved in all project parts, as
shown in Table 2. Groningen Province is the regional manager in this project. Groningen
Province is both information user and producer. It gathers information on nature and
development. The province uses information to link other objectives and parts of the
estuary. The province participates both in the steering committee and the project group.
4.2.3.

Water authority Noorderzijlvest

One of the water authorities participating in Marconi Buitendijks is water authority
Noorderzijlvest. This water authority covers an area north of Delfzijl. It maintains the
water levels and dikes, and half of Delfzijl. Figure 9 shows the area covered by
Noorderzijlvest. On the other side of Delfzijl, water safety and water levels are
maintained by water authority Hunze en Aa’s. The water authority is especially
responsible for water safety.
Noorderzijlvest’s level of involvement is medium because of its partial involvement (see
Table 2). Noorderzijlvest deals, in Marconi Buitendijks, with dike enforcement and
movement. Also, unexploded explosives present in the area are an issue. The water
authority is both information user and producer. Research is performed on explosives in
relation with dike movement, and information is gathered and shared in the project
group and steering committee. The water authority participates in the steering
committee and project group.
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Figure 9. Water
responsibility

4.2.4.

authority

Noorderzijlvest

area

of

Rijkswaterstaat

RWS acts under the Ministry of Infrastructure. As in project Koehoal, structural changes
are RWS’s responsibility. Till the estuary’s middle, RWS is maintainer. The other side is
German responsibility. Changes also need to be reported to RWS. RWS is directly
involved in the project and constructs both the marshes and removes the Griesberg.
The level of involvement of RWS is medium because of its involvement in two parts of
the project (Table 2). The salt marshes will be constructed by RWS. Also, the Griesberg
will be removed. The salt marshes will be owned by RWS but, after completion,
contracted to another actor (RWS, personal communication, 1-19-2016). RWS is both
information user and producer. It takes note of other plans and uses these to adapt.
Also, RWS produces new information on the marshes and Griesberg. RWS participates in
the steering committee and project group.
4.2.5.

Ecoshape (partners)

Ecoshape was introduced in Section 4.1.1. As in project Koehoal, Ecoshape manages
research and shares information. Experiments are performed on the experimental marsh
by its selected researchers.
Ecoshape’s reason for involvement in Marconi Buitendijks is monitoring and reporting of
data on the experimental salt marsh (see Table 2). The level of involvement is medium
because of its partial involvement. Ecoshape is, in this project, information user and
producer. Ecoshape uses the obtained information to create guidelines and produces
information by performing research. Ecoshape and its partners are not participating in
the project group and steering committee because they are not involved in regional
development.
4.2.6.

Nature Organisations

Nature organisations advise in the steering committee. They are represented by Het
Groninger Landschap. Groningen Landschap maintains a couple of marshes in the Dollard
but does not have much experience with pioneer marshes (Het Groningen Landschap,
personal communication, 11-16-2016). Further, the organisation maintains about 8,000
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hectares in Groningen province. The nature organisations advise the steering committee
on the ecological aspects of the project. This group meets every month.
Nature organisations’ level of involvement is medium because of their advising role in the
steering committee (see Table 2). Also, the organisations are involved in the construction
of the recreational salt marsh, one part of Marconi Buitendijks. The group of nature
organisations are both information user and producer. They give advice based on
experiences and gain information on nature development. Also, information is used to
learn and develop nature.
4.2.7.

Groningen Seaports

The harbour of Delfzijl is privately owned by Groningen Seaports. The harbours in the
Ems-Dollard estuary have issues with high amounts of silt and dredging is performed
constantly (Groningen Seaports, personal communication during meeting Waddensea
harbours). Like Harlingen harbour, Groningen Seaports committed itself to reducing
negative ecological impact for sustainable development. In order to address this,
dredging needs to be reduced or alternatives have to be found.
The level of involvement in the project is medium (Table 2). Silt used for salt marsh
construction is dredged silt. Groningen Seaports is information user and producer. The
organisation takes note of the activities in front of the harbour and gives information on
the silt composition. Groningen Seaports is just like Het Groninger Landschap, an
advising stakeholder in project Marconi Buitendijks.
4.2.8.

Water authority Hunze en Aa’s

The second water authority identified is Hunze en Aa’s. Hunze en Aa’s maintains water
levels, dikes, and fresh water storage in the southern part of Groningen Province and the
north-eastern part of Drenthe province. This authority sluices fresh water near Delfzijl.
Because of the structural changes of the project, the sluice has to be moved.
This water authority’s level of involvement is low (see Table 2). Its responsibility in the
project is sluicing of fresh water. The authority is also involved in the steering and
project group and interacts closely with the other water authority, Noorderzijlvest. The
water authority is information user and producer; it shares information on the changing
sluice and takes note of others. This stakeholder was not interviewed because of the low
level of involvement. The water authority, itself, believed it had no information useful for
the purpose of this thesis.

4.3. Concluding remarks
To answer “who are the stakeholders?”, first, a distinction was made for both projects.
Six stakeholders were identified for project Koehoal: Ecoshape, Municipality of Harlingen,
It Fryske Gea, Wetterskip Fryslân, Rijkswaterstaat, and the Ministry of Economic Affairs.
Marconi Buitendijks had eight actors involved: Municipality of Delfzijl, Groningen
Province, Noorderzijlvest, Rijkswaterstaat, Ecoshape, nature organisations, Groningen
Seaports, and Hunze en Aa’s. Different levels of involvement and responsibilities were
found. Ecoshape and Rijkswaterstaat were involved in both projects with different kinds
of roles. Relationships between stakeholders became clear in the analysis and helped to
gain insight into stakeholder behaviour. The stakeholders identified in this chapter are
related to the project and, especially, the medium to high levels of involvement needed
for participatory monitoring.
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5. The results of retrieving project objectives
This chapter contains the results of the document review to identify the project
objectives. The analysis will answer the second research question on the project
objectives. The stakeholder documents based on the stakeholder analysis in Chapter 4
were selected as input for the analysis. First, Section 5.1 discusses objectives of project
Koehoal, and Section 5.2 discusses project objectives related to Marconi Buitendijks.

5.1. Koehoal
Two documents were selected for document review. These were published by Ecoshape
(2014) and the Municipality of Harlingen (2015) and were used to identify project
objectives.
The main objectives were reviewed per document. If found, project objectives were
broken down into sub-objectives. These are explained per document. A table will serve as
overview of the main objectives and sub-objectives.
5.1.1.

Ecoshape (2014) Project plan

The first reviewed document was the project plan. Several aspects of salt marsh
development were explained in the document, and three main objectives were identified.
Table 3 presents the main and sub-objectives. The objectives are discussed below.
5.1.1.1.

Increasing available sediment to stimulate salt marshes, with
the use of a silt engine.

The first main objective found was divided into three sub-objectives (see Table 3):




Stimulate salt marsh Koehoal and surrounding salt marshes by distributing fine
sediment particles;
Increase sediment capture and decrease inflow of sediment into the harbour; and
Decrease turbidity of seawater caused by dredging activities.

The first sub-objective identified (stimulate salt marsh Koehoal and surrounding salt
marshes by distributing fine silt particles) covers the natural development of salt marsh
Koehoal. Salt marshes consist mainly of fine sediment because fine particles are
transported over longer distances than larger particles. Fine silt is captured by the marsh
and will expand. By distributing more silt, the growing capacity of the marsh will increase
(Chapter 1.1, Figure 1).
The second sub-objective identified was to increase the sediment capture by the marshes
and decrease the inflow into Harlingen Harbour. Salt marshes capture silt and keep silt
out of the water system. This reduces inflow of silt in harbours. If silt inflow is reduced,
dredging activities are reduced as well.
The third sub-objective identified was to decrease turbidity in seawater caused by
dredging. Turbidity is mainly caused by dredging and silt accumulates in the water cycle.
Turbid water decreases light availability under water levels for plants and organisms.
Reducing dredging and deposition of silt reduces turbidity and negative impacts on
ecology.
5.1.1.2.

Testing the use of the silt engine

The second main objective identified was testing the use and realization of the silt
engine. Realization was not fully elaborated and no sub-objectives were found (see Table
3).
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5.1.1.3.

Gaining knowledge on the use of the silt engine

Three sub-objective were identified for the third main objective (see Table 3):




Gaining insight into the negative and positive effects;
Distributing and reporting knowledge to stakeholders and others; and
Gaining insight into the effects on turbidity by the silt engine.

First, gaining insight on the negative and positive effects of the silt engine was identified.
Ecoshape (2014) specified this sub-objective as assessing the accuracy and the
expediency of the silt engine. Accuracy is defined as the percent loss of sediment and
expediency as the silting rate. Because the tide stream is a dynamic system, it is possible
silt will not reach its destination, and the silting rate could be slower or faster than
expected.
The second sub-objective concerns reporting and distributing knowledge. Because of the
experimental nature of the project, monitoring and reporting of new knowledge is
necessary. Also, information has to be shared with other stakeholders.
The third sub-objective is gaining insight into the effects of turbidity by the silt engine.
Because deposition of silt at the current locations causes turbidity, silt will be deposited
at another location. It is not clear whether this practice will cause less turbidity.
Table 3. Objectives identified in Ecoshape (2014)
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Main objective

1. Increasing available
sediment to stimulate
salt marshes, with
the use of a silt
engine.

Sub-objective

Sub-objective

Stimulate salt marsh
Koehoal and surroundings
by distributing fine
sediment particles
Increase sediment
capture, decrease the
inflow of sediment into the
harbour
Decrease turbidity of
seawater caused by
dredging activities

2. Testing use and
realisation of silt
engine
3. Gaining knowledge
on the use of silt
engine

Insight into the negative
and positive effects

Assessing the accuracy
(& loss of sediment) and
expediency (rate of
silting)

Distributing and reporting
knowledge to stakeholders
and others
Gaining insight into the
effects of silt engine on
turbidity
5.1.2.

Gemeente Harlingen (2015) PERS review document

The second document analysed is the PERS document of the Municipality of Harlingen.
The document describes the impact of Harlingen Harbour on the environment and how
this impact can be improved. Harlingen Harbour is also certified in sustainable
development (PERS-certificate). Project Koehoal contributes to the certificate by reducing
dredging and deposition. Table 4 presents the identified objectives.
Table 4. Objectives identified for Gemeente Harlingen (2015)

Main objectives
Decreasing dredging activities for environmental impact
Decreasing turbidity caused by spreading of dredged silt during the primary production
season
Decreasing sedimentation inside the harbour
Gaining insight into silt management
In the PERS document, four main objectives were identified:



Decreasing dredging activities for environmental impact;
Decreasing turbidity caused by spreading of dredged silt during the primary
production season;
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Decreasing sedimentation in Harlingen Harbour; and
Gaining insight into silt management.

First, decreasing dredging activities to reduce negative environmental impact was found
to be a main objective. In accordance with the PERS certificate, negative environmental
impact caused by dredging needs to be reduced. It is not specified what the level of
reduction has to be in order to decrease the ecological negative impact.
Second, decreasing turbidity caused by spreading during primary production was
identified. During primary production season, especially, vegetation needs light to grow.
When deposition is performed during this season, plants cannot grow. Light availability
also impacts other living organisms. To minimize this impact, deposition of silt should be
reduced.
Third, decreasing sedimentation in Harlingen Harbour was found. In order to reduce
dredging, the inflow of silt needs to be reduced as well. In the current situation, silt is
deposited in front of the harbour, and it is likely silt will flow back into Harlingen Harbour.
By depositing silt in another location, silt flowing back into the harbour will be reduced.
The fourth main objective identified was gaining more insight into silt management. The
origin of silt flowing into Harlingen Harbour is not known. Likely, silt is moving from the
deposition locations because silt is moving constantly in these sites. Also, the currents in
front of the harbour are not fully known.

5.2. Marconi Buitendijks
The selected documents for retrieving the project objectives were as follows: Gemeente
Delfzijl (2009), Ecoshape (n.d.), and Provincie Groningen (2015).
Per document, project objectives were retrieved. These were divided into sub-objectives
if applicable. These objectives are explained per document below. A table will serve as
overview of the main objectives and sub-objectives.
5.2.1.

Gemeente Delfzijl (2009) Project plan Marconi Buitendijks.

The first document analysed was an assessment for Marconi Buitendijks. The assessment
combines all information and plans and serves as broad overview. Table 5 presents
identified main objectives and several sub-objectives.
Table 5. Objectives identified for Gemeente Delfzijl (2009)

Main objective
1. Improvement of the
attractiveness of the
city Delfzijl

Sub-objective
Improving the experience of
Waddensea

Sub-objective

Improving living conditions
for inhabitants

Deal with the decline of
inhabitants

2. Improvement of
water safety
artefacts

Adapting to sea-level rise
and earthquakes
Creating salt marsh to
secure the dike
Dealing with water supply
and drainage
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3. Improvement of the
silt management of
estuary

4. Nature development

5.2.1.1.

Improvement of the attractiveness of the city Delfzijl

Two sub-objectives were identified regarding the first main objective:



Improving the experience of Waddensea; and
Improving the living conditions for inhabitants.

Improving the relationship between the city of Delfzijl and the estuary is one of the main
objectives.
Despite the history of the city and the unique place, port city experience is lacking. The
city centre is not connected with the harbour and a physical barrier blocks access to the
dike.
Attractiveness can be divided into experiencing the Waddensea/Ems-Dollard and
inhabitants’ living conditions. Inhabitants and recreational visitors miss the attractiveness
of a port city. By improving the experience, livelihood and recreation activities will be
improved as well.
Second, inhabitants’ living conditions were indicated. The population is decreasing,
resulting in empty buildings. Thus, the city need to be redesigned, with more nature and
recreational sites.
5.2.1.2.

Improvement of water safety artefacts

The second main objective concerns improving water safety artefacts. Several artefacts
need to be adjusted to new regulations. The second main objective was divided into
three sub-objectives:




Adapting to sea-level rise and earthquakes;
Creating salt marsh to secure the dike; and
Dealing with water supply and drainage.

The first sub-objective identified was adapting dikes and water defences to earthquakes
and sea-level rise. Artefacts need to be adjusted to projected sea-level rise in 2050 and
adapted to earthquakes. These requirements are extremely important because Delfzijl is
on the coast and in an earthquake area. Between Eemshaven and Delfzijl, the artefact
has been rejected. The artefact needs to be adjusted in the short term. The rejected dike
between Eemshaven and Delfzijl need to be adapted in short term, so the above
requirements can easily be taken into account.
Second, effects of salt marshes on dikes were identified. Effects are not known but can
be investigated. A non-important dike can be used for this purpose.
Third, because of subsidence, and at the same time sea level rise, water supply and
drainage need to be addressed. Near Delfzijl, a couple of sluices need to be adapted to
these factors. However, this objective was not prioritized.
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5.2.1.3.

Improving silt management

The third main objective identified was improving silt management in the Ems-Dollard
estuary. The estuary contains large amounts of silt, demanding constant dredging. By
creating salt marshes, silt is captured, which reduces the amount of silt in the water
system. No sub-objectives could be identified.
5.2.1.4.

Nature development

The fourth main objective assessed was nature improvement and development. The EmsDollard estuary has poor ecological conditions. Organisms cannot live in the estuary
because of the high amounts of silt. Furthermore, bird resting places are lacking.
Improvement of nature was suggested by many stakeholders. By developing natural
areas, the quality of ecological conditions will increase. With improved nature, recreation
can benefit, and the region can thrive.

5.3. Ecoshape (n.d.) Projectplan Marconi
The second reviewed document used to retrieve project objectives for Marconi
Buitendijks was the project plan addressing the experimental marsh. Seven main
objectives were found (see Table 6). The first four were identified for Marconi Buitendijks
as a whole. The last three concern the experimental marsh. Four main objectives were
identified and no sub-objectives. The last three main objectives could be broken down
into the sub-objectives: Experiments on differences in silt percentages, vegetation types,
and construction types to break waves.

5.4. Provincie Groningen (2015) Decisions regarding Regional
Plan
The third analysed document used for retrieving project objectives was documented by
Groningen Province. This document describes decision by the deputies of the Province to
place Marconi Buitendijks in the provincial plan. The analysed information is mainly on
provincial plans and objectives. Four main objectives were identified, together with
several sub-objectives (see Table 7).
Table 6. Objectives identified in Ecoshape (n.d.)

Main objective
1. Increasing and enforcing the
nature values of the Waddensea
area by constructing salt marshes
and by removing the Griesberg
2. Decreasing and removing external
negative effects on nature by
removing the Griesberg and
capturing silt by pioneer marshes
3. Creating sustainable economic
development by providing touristic
attractions, like the beach and
hiking paths
4. Developing knowledge on coastal
defence, salt marsh construction
and creation, silt management,
and nature development
5. Designing and realizing
experimental plots for salt marsh

Sub-objective

Performing experiments on differences in
silt percentages, vegetation types, and
construction types to break waves
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development
6. Monitoring and analysing salt
marsh dynamics
7. Reporting and spreading
knowledge on salt marsh
development
5.4.1.1.

Improving the character of the city Delfzijl

First main objective, improving the character of the city Delfzijl, relates to the
attractiveness and experience of Delfzijl. The city needs to become more attractive and
needs to be experienced as port city. Also, recreation and nature need to be developed.
This objective can be divided into the following sub-objectives:



Improving living conditions for inhabitants; and
Dealing with decreasing population.

By improving the city centre and connection with the Ems-Dollard estuary, Delfzijl will
become more liveable. Recreational opportunities and the experience of Delfzijl as a port
city will increase as well.
The second sub-objective identified was dealing with the decreasing population. A
decreasing in population is noticed in the northern Netherlands. People move to other
parts of the Netherlands and cities need to adapt. By improving Delfzijl, the area will
become more attractive and people will move less.
5.4.1.2.

Improving nature quality of the Ems-Dollard estuary in the
short term and long term

The second main objective identified concerns improving nature quality of the EmsDollard estuary in short term and long term. Short term nature development is
accomplished by constructing the recreational salt marsh. Long term nature development
is based on the experimental salt marsh. For the second main objective, no subobjectives were found.
5.4.1.3.

Increasing recreational opportunities

The third objective focusses on recreational activities. Here are the two sub-objectives
found:



Increasing recreational events; and
Increasing recreational activities.

First, increasing recreational events is linked to beach enlargement. The beach is
currently a small site. If the beach were expanded, events could be enlarged and the
opportunity to host events will increased.
Second, recreational activities will be expanded by constructing the recreational marsh.
Hiking paths and a special bird island, which will be visible, will increase the recreational
activities around Delfzijl. A cycle route will also cross Delfzijl.
5.4.1.4.

Improving of local sectors and the economic infrastructure in
the northern part of the Netherlands.

The fourth main objective, to improve local sectors and the economic infrastructure, is
related to regional development. The objective is a typical provincial objective. Because
of decreasing inhabitant numbers, businesses are also likely to move away. Groningen
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Province tries to specialize the sector by clustering similar companies. Delfzijl Harbour is,
for example, specialized in the chemical industry.
Table 7. Objectives identified in Provincie Groningen (2015)

Main objective
1. Creating and improving character
(nature, harbour, and water) of
the city Delfzijl

Sub-objective
Improving liveable conditions
Dealing with decreasing population

2. Improving nature quality of the
Ems-Dollard Estuary in the short
and long term
3. Increasing recreational
opportunities

Increasing recreational events
Increasing recreational activities

4. Improving local sectors and the
economic infrastructure of the
Northern part of the Netherlands

5.5. Concluding remarks
The project objectives for both projects relate to knowledge development, nature
development, recreation, water safety, attractiveness of the area (Marconi Buitendijks),
and regional development (Marconi Buitendijks). Information on the natural system is
lacking, and many objectives were found regarding this issue. However, objectives were
also found on interactions between people and the environment. Recreation and
landscape experiences were indicated as objectives. Both projects contain different kinds
of objectives, of course, because of their different contexts and natures. Koehoal relates
more to scientific experiments, and Marconi Buitendijks is more related to regional
development.
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6. Defining the information needs
This chapter addresses the third sub-question: What are the information needs? To
explore the information needs for both projects, interviews were performed. Stakeholders
indicated as having high and medium levels of involvement (Tables 1 and 2) were
selected and contacted for interviews. These interviews were semi-structured, and for
each interview, main questions were selected. The main purpose was to retrieve
information needs. Also, group performance and communication was discussed, as
explained in Chapter 4. Below, per stakeholder, the interviews are discussed, including
the information needs. Whether the information need is process based or outcome based
is indicated. Per stakeholder, the interviews were analysed, and at the end of each
section, an overview of the main issues and information needs is provided in boxes.

6.1. Koehoal
Stakeholders selected for interviews were Ecoshape, Municipality of Harlingen, It Fryske
Gea, and Wetterskip Fryslân. Each interview is discussed below.
6.1.1.

Ecoshape (partners)

Ecoshape represents multiple actors from the water sector and promotes Building with
Nature. Building with Nature is promoted instead of traditional engineering for dealing
with water related issues. Project Koehoal is such a Building with Nature project.
Ecoshape manages the project to gain new insights into salt marsh development and find
complementary solutions for both ecology and harbour activity.
First, the identified information need is related on Ecoshape’s main activity: The use of
information for developing guidelines. The guidelines developed can be adjusted and new
ones can be developed based upon this information. Information is based upon new data
so was indicated as outcome based.
The second information need concerns the effects of the silt engine. It is not known how
the silt engine will perform, nor whether it is effective. If it is effective, information can
also be used for other projects. For this reason, this information need was also labelled
as outcome based.
The third information need is sharing knowledge with outsiders and creating awareness.
Sharing information stimulates future collaboration with other stakeholders, like RWS and
water authorities. It is necessary to distinguish whether information is suitable to share
and in what kind of way. Relevant information is needed to be useful. WF is not
participating in the project group because it lacks relevant information. Water safety
currently suffers from too many questions (Ecoshape, personal communication, 2-42016). However, sharing relevant information is needed. Also, information from other
stakeholders is recognized. Box 1 summarizes the outcome and process based
Box 1: Information needs of Ecoshape




Information for guidelines (outcome)
Effect of silt engine (outcome)
Knowledge sharing for society (process)

information needs.
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6.1.2.

Municipality of Harlingen

The Municipality of Harlingen, as mentioned, maintains Harlingen Harbour. The
municipality deals with several issues, like intensive dredging and inflow of silt, partly
caused by sluicing fresh water (Municipality of Harlingen, personal communication, 11-52015; De Boer & Hasselaar, 2013). Reduction of dredging and costs is needed.
The first information need concerns unknown silt movements in front of the harbour. Silt
is deposited right in front of the harbour and moves directly. Data is lacking on silt
movements along the coast. Furthermore, the direction of flow inside the harbour is not
known.
Second, Harlingen Harbour has issues with the fresh water outlet by Wetterskip Fryslân.
Extra silt flows into the harbour. It not known how much silt is brought in by this
process. Uncertainty about this process also causes issues for the financial support and
responsibilities
of
both
stakeholders
(Municipality
of
Harlingen,
personal
communication,11-5-2015; WF, personal communication, 1-12-2016). This information
need was linked to both the process and outcome.
Third, knowledge distribution is important. By sharing information, the municipality
improves its image. Thus, the municipality like to share knowledge with the participants
and outsiders. Sharing knowledge with the outside world will innovate the harbour and
can serve as an example for other harbours. Therefore, information gained by this
project is extremely important. This information need is process based. Box 2
Box 2: Information needs of Harlingen Municipality




Silt movements (outcome)
Fresh water vs. salt water (process/outcome)
Knowledge distribution (process)

summarizes all process and outcome based information needs.

6.1.3.

It Fryske Gea

It Fryske Gea deals with several issues. Nature areas along the coast face salination and
the continuing tension between agriculture and nature. Also, recreational areas are not
well presented.
The first information need is based on recreational activities. Areas are not based on
recreational usage. By expanding salt marshes, recreational opportunities will increase.
However, salt marshes are also vulnerable and dynamic. The marsh near Koehoal was
used by inhabitants as a local beach. Local people like to remember this purpose.
However, the area has changed, and information on safety and nature development
needs to be shared. IFG communicates information. Communication helps to maintain
the area during the project and afterward. Thus, this information need was indicated as
outcome and process based.
Second, just a few resting places for birds at high tide are found. Salt marsh Koehoal is
such a resting place, so if the salt marsh expands, extra space will become available for
resting birds. Information on nature development and actual use of the birds is important
for nature purposes and reporting to Natura 2000. This is outcome based.
Third, information sharing of nature development is important. IFG uses this information
for its members and employees. Information on project performance and usage is
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needed for ownership and future plans related to the marsh (IFG, personal
communication, 11-26-2015). This information need was identified as process based. The
third information need was divided into two sub-information needs.
IFG regulates recreational activities, so information about salt marsh use during
experiments is needed. Information will be used for informing recreational visitors and
inhabitants of Koehoal. If information is not shared, recreational visitors can disturb
experiments. This sub-information need was identified as process based.
Information on the monitoring process is also important. IFG will monitor the marsh after
project life time, so practices need to be communicated. This was linked to both process
and outcome. The information is currently too scientific, and maintainers like clear
guidelines and rules. Thus, information needs to be practical and useful. Box 3 shows the
Box 3: Information needs of It Fryske Gea




Recreational activities and area (process/outcome)
No resting places for bird at high tides (outcome)
Information on whether nature is growing (process/outcome)
o Communication with members and inhabitants of Koehoal
o Communication between IFG and monitoring parties of Ecoshape

information needs indicated as process and outcome based.

6.1.4.

Wetterskip Fryslân

Wetterskip Fryslân is not participating in the project group but chose to participate in an
interview because of its medium involvement. The water authority stressed, in the
interview, that salt marshes are of interest for water safety issues and the level of dike
maintenance will slowly stop decreasing. However, there are many uncertainties.
The first information need concerns water safety. The marsh is found in front of the dike.
WF is responsible for this dike and wants to know any effects on water safety caused by
the marsh (WF, personal communication, 1-12-2016). Effects are, for example, reduction
of wave impact, which reduces dike maintenance. Also, stability in the marsh is
important. If the marsh is fragile, measures have to be taken, such as increasing dike
height. This information need was indicated as outcome based.
Second, knowledge distribution on the project is extremely important. WF is not
participating in the project group because the organisation is mainly focussed on water
safety issues. Water safety issues are not part of the project. Also, in POV
Waddenzeedijken, water safety issues are discussed. Project Koehoal serves as an
example in this platform (WF, personal communication, 1-12-2016). The information
need, identified as process based, is essential. Box 4 summarises all process and
Box 4: Information needs of Wetterskip Fryslân




Water safety (outcome)
o Decrease of maintenance for dikes
o Break of waves and stability of salt marsh
o Negative effects of salt marshes
Knowledge distribution (process)
o Among stakeholders in project
o By POV
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outcome based information needs discussed in the interview.

6.2. Marconi Buitendijks
The municipality of Delfzijl, Groningen Province, water authority Noorderzijlvest, RWS,
and Het Groninger Landschap as representative for nature organisations, Ecoshape, and
Groningen Seaports were selected for interviews. For each stakeholder, the interviews
were analysed, and at the end of each section, an overview of the information needs are
given in boxes.
6.2.1.

Municipality of Delfzijl

The Municipality of Delfzijl is the managing stakeholder. It wants to improve city
attractiveness, for inhabitants as well as for recreational visitors. Issues like demographic
changes and water safety are important for the municipality of Delfzijl.
The first information need concerns water safety. The city safety is important also
because of the increasing sea level. In close collaboration the water authorities, the
municipality tries to develop the area. Also, other stakeholder plans that have
implications for the physical area need to be shared. In the project group and steering
committee, project plans and advice are shared. The input of new information is helping
this process of information sharing and collaboration. Thus, this information need is
process based.
Second, city attractiveness has to be increased. By performing Marconi Buitendijks and
actively sharing information, this increase will be accomplished. However, it is not known
how many recreational visitors will pass through Delfzijl and how many people will use
the recreational salt marsh. Also, it is not certain demographic changes will be averted.
Therefore, information on these issues is essential. This information need was linked to
the outcome. Box 5 summarize the information needs of the Municipality.
Box 5: Information needs of Municipality of Delfzijl



6.2.2.

Information sharing (process)
Image of Delfzijl (outcome)

Groningen Province

Groningen Province is involved in this project for regional development. The province
combines other projects to Marconi Buitendijks for coastline development. The province
has an authoritative role and checks whether water authorities are fulfilling their tasks.
This role is taken extremely seriously by the province (Groningen Province, personal
communication, 1-13-2016).
The first information need concerns information and collaboration on regional
development. Many stakeholders are focusses on their own objectives, so combining
these objectives is important. Thus, sharing information and transparency is essential.
Combining project objectives and water safety was indicated as process based monitoring
(see Box 6).
The second information need concerns nature development. One of the obligations of
provinces is nature development and conservation. However, the province does not check
whether the project meets Natura 2000 regulations; this is the responsibility of the
Ministry of Economic Affairs. However, the province advises the municipality on nature
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regulations (Groningen Province, personal communication, 1-13-2016). Information on
project impacts on nature and improvement of nature is useful for the province. This
information need was indicated as outcome based (see Box 6).
Third, dikes need to be adjusted to be earthquake resistant. Water safety is extremely
important, so dikes need to be resistant. Still, it is unknown what criteria need to be set
(Groningen Province, personal communication, 1-13-2016). Information on this matter
will be -shared by the water authorities, research institutes, and others. This information
need is mainly outcome based (see Box 6).
Box 6: Information needs Groningen Province




6.2.3.

Project objectives and water safety (process)
Nature protection (outcome)
Earthquake resistance of dikes (outcome)

Noorderzijlvest

Water authority Noorderzijlvest is involved in the project by dike adaptation. Under the
HWBP, the artefact has been rejected so needs to be adjusted on the short term.
Adaptations to sea level rise, earthquakes, and movement are all completed at once.
The first information need concerns sharing knowledge. In the meetings of the steering
committee and project group risks, permits and financing are discussed. Also, project
plans and objectives are proposed and assessed. In order to do so, information is shared
effectively. For the water authority, the project structure is also used to involve the
municipality of Eemsmond (Noorderzijlvest, personal communication 1-13-2016).
Sharing information is part of the process, and the information need was indicated as
process based (see Box 7).
The second information need relates to unexploded explosives. The exact locations of
these are not known, so research should be performed. This issue is also discussed in the
steering committee and project group (Noorderzijlvest, personal communication, 1-132016. The information need is mainly outcome because of the lack of information on the
explosives (see Box 7).
Box 7: Information needs of Noorderzijlvest



Sharing of knowledge: Risks, permits, and financing (process)
Research on explosives (outcome)

6.2.4.

Rijkswaterstaat

RWS responsibilities relate to removing the Griesberg and to salt marsh construction.
Here, knowledge distribution between RWS and Ecoshape will occur because experiments
on the experimental marsh need specific baseline requirements.
The first information need clarified in the interview is information concerning salt marsh
construction. RWS constructs these but needs baseline requirements for optimal
conditions. Also, RWS does not have the knowledge to construct salt marshes. This
information need basically concerns communication and thus was indicated as process
based (see Box 8).
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Second, information on the experimental marsh can be used for other marshes. In the
past, other RWS experiments failed (RWS, personal communication, 1-19-2016). RWS is
interested in baseline requirements for successful salt marsh development. In particular,
Box 8: Information needs of Rijkswaterstaat



Information on the construction of salt marshes
(process)
Information on the experimental salt marsh can be
used for other RWS projects: Height (process)

the starting height was identified. The information need is based on the process (see Box
8).

6.2.5.

Ecoshape (partners)

Ecoshape performs experiments on the experimental salt marsh. Ecoshape is not
participating in the steering committee and project group. It was asked to design a
natural part of Marconi Buitendijks.
For Marconi Buitendijks, the same information needs were identified as for Koehoal. First,
information usage for developing guidelines was identified. Data obtained from the
experiments are used for guidelines. Guidelines are used for developing salt marsh
experiments. New information is the input for new guidelines. Therefore, this information
need was assessed as outcome based (see Box 9).
Second, information will be shared among stakeholders and published on the wiki page.
Information gaps can be filled by actor discussion. Also, to collaborate, information
sharing is essential. This information need was identified as process based (see Box 9).
Box 9: Information needs of Ecoshape



6.2.6.

Information for guidelines (outcome)
Shared knowledge for society (process)

Nature organisations

For this research, it was chosen to interview Het Groninger Landschap because of its
representation in the project group. The company represents multiple nature
organisations and advises the steering committee. The group of nature organisations
gather once a month. The ecological system of the Ems-Dollard estuary is poor and
nature development is essential.
The first information need assessed how the recreational salt marsh can play a part in
the ecological system of the Ems-Dollard estuary. Also, the usage of the marsh by
recreational visitors is not fully known. Because information is needed on the natural
development and the natural system in total, as discussed in the monthly meetings, this
information need was assessed as both outcome and process based (see Box 10).
The second information need concerns knowledge sharing of the experimental salt
marsh. Because pioneer marshes are found in the estuary, considerable knowledge is
missing. By learning and sharing results of experiments by Ecoshape, nature
organisations increase their knowledge. Still, the experimental salt marsh will develop
slowly, and maintenance will not be intensive. Also, the marsh has to be monitored in the
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future by one of the organisations, so practices and information need to be actively
shared. This concerns the process and outcome (see Box 10).
Box 10: Information needs of nature organisations


Role of salt marshes in nature development
(outcome/process)
Knowledge sharing of the experimental marsh, no
knowledge at nature organisations about pioneer
salt marshes (outcome/process)



6.2.7.

Groningen Seaports

Groningen Seaports is involved in the steering committee and has an advising role.
Reducing dredging frequency is the main objective. Also, the salt marshes will be
constructed by dredged silt. Marshes capture silt resulting in less active dredging and
reducing costs. A short interview was held during one on the meetings of the Waddensea
Harbours because of missing contact people.
How to capture silt and keep it out of the water system is one of the main questions
(Groningen Seaports, personal communication). The salt marshes will be constructed
with a large amount of silt. However, this is a single activity. Silt found in the water
system needs to be captured by the marshes. Information on the amount of silt captured
is extremely useful for the harbour, so it can make reductions in dredging. Information
on this issue helps to reduce costs. Thus, the information need was labelled as outcome
Box 11: Information needs of Groningen Seaports


How to capture the silt and keep it out of the
system (outcome)

based (see Box 11).

6.3. Concluding remarks
The information needs are related to earlier identified objectives (see Chapter 5). In
total, 25 information needs were identified, as well as seven sub-information needs. Of
the total, 15 needs were outcome based, five were process and outcome based, and five
were process based. To distinguish outcome and process based information needs an
overview is provided on what information should be shared and is of interest for other
actors. For example, insights on fresh water sluicing are essential for multiple actors.
Also, construction related issues are process based.
The identified information needs are based on information sharing and information
gathering. Information gathering can be performed by one organisation; however,
information is often not found in one organisation. Sharing information is, therefore,
essential. Most information needs identified are related to the natural system. There is
considerable uncertainty about sediment streams and silting rates. Although this
information seems of interest for just one organisation, it is not. Multiple actors can
benefit and base decisions on new information.
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7. Categorization of objectives and information needs
In order to answer the fourth research question for identifying indicators, first, project
objectives and information needs were combined. These were categorized and indicated
as process or outcome based. A flow chart was made to provide an overview. Section 7.1
discusses project Koehoal, and Section 7.2 discusses Marconi Buitendijks.

7.1. Koehoal
Identified project objectives from Section 5.1 were categorized into four clusters (see
also Figure 10):





Knowledge development;
Decreasing of dredging activities;
Nature and Recreation development; and
Water safety.

Information needs idicated were also categorized and linked to the project objectives. By
following this method, information needs could be related to the objectives. Some subinformation could be divided into sub-information needs. Figure 10 gives a overview of
the categorizations of objectives and information needs. Also, whether the project
objective/information need is process (green) or outcome (blue) based is indicated. The
four categorizations are discussed below. The categorizations will serve as a baseline for
answering the third sub-question in Chapter 8.
7.1.1.

Knowledge development

Knowledge development was identified as the broadest category other than water safety.
General activities in this category are monitoring data and sharing information. Almost
every stakeholder indicated knowledge sharing was important because of the lack of
information and insights.
Information needs identified in this category are as follows:






Natural development of salt marshes;
Silt management;
Effects of silt engine;
Guideline input; and
Information sharing.

Information on the natural development of salt marshes, insights into silt management,
effectiveness of the silt enginge, and new information for guidelines are all outcome
based monitoring. Information sharing is also needed between stakeholders and society.
Information sharing helps to find information not found in one organisation. Moreover,
collaboration and cooperation will be increased. This results in increased legitimacy and
accountability. In the case of natural development of the salt marshes, information
sharing between the monitoring partner and IFG is needed. Because this specific nature
development project is new, IFG needs new insights. Also, to communicate this
information to recreational visitors and users of the marsh, first, information is needed.
Information sharing is indicated as both outcome and process based monitoring (see
Figure 10, blue/green).
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7.1.2.

Decrease dredging

The second category is reducing dredging activities. Reducing costs and negative
ecological effects are one of the main objectives for Harlingen Harbour, thus, it tries to
find alternative solutions. The information needs indicated in this category are as follows:



Fresh water versus salt water; and
Decrease in negative ecological effects caused by turbidity.

First, fresh and salt water effects will be dealt by the Municipality of Harlingen and the
water authority Wetterskip Fryslân. Information is lacking on silt inflow by fresh water
inlet and causes communication issues. Because the municipality bears the costs of
dredging,financial compensation is demanded by the municipalty (Municipality of
Harlingen personal communication, 11-5-2015). New data is needed to solve this issue.
The information need is both process and outcome based monitoring.
The second information need concerns decreasing the negative ecological effects caused
by turbidity. Decreasing negative effects is outcome based because of lacking information
regarding the ecological system and the effect of reduction (see also Figure 10).
7.1.3.

Nature and recreation development

The third category concerns nature and recreational development. By increasing silting
rates, nature is likely to develop faster. and opportunities for birds to rest will increase.
This will increase the ability for birds to rest during high tides. Also, recreational
opportunities will increase along the Frysian coast.
Information needs assessed in this category are as follows:



Increasing ecology of salt marshes; and
Recreational areas.

First, increasing ecology of salt marshes concerns the broader ecosystem and the
individual salt marsh. Information on the natural development. including vegetation
growth. is important. The sub-information need concerns resting places for birds. The
number of resting sites are few along the coast, so this salt marsh fullfills an important
role. Expansion of the site will be increased by accelerating silting rates. The importance
for ecology was indicated as outcome based monitoring (see Figure 10).
Second, salt marshes fullfill an important role in recreational activities. The marsh site at
Koehoal is already basically used, but recreational values can increase. Information on
recreation is lacking so this need was inidcated as outcome based monitoring (see Figure
10).
7.1.4.

Water safety

Last water safety was categorized. Water safety was mentioned as a secondary objective
by other stakeholders and stressed more in interviews with Ecoshape and WF.
Information needs placed in this category are as follows:






Stability effects;
Information sharing on marshes and water safety;
Breaking wave effects;
Negative effects; and
Dike maintanance.

Stability effects, breaking wave effects, negative effects, and dike maintanance were
idicated as outcome based monitoring. These concern information gathering. Information
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sharing on marshes and water safety were indicated as process based monitoring. Water
safety is not included in the project, but the marsh and dike are related. WF also shares
information with members of POV Waddenzeedijken. In this platform, interest in salt
marshes as a tool for water safety is apparent.

42

Figure 10 Categorization of objectives and information needs of project Koehoal.
Blue indicates outcome based. Green indicates process based. Mixing colours
indicate both outcome and process.
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7.2. Marconi Buitendijks
This section contains the categorization of project objectives and information needs of
Marconi Buitendijks. Figure 11, below, shows the different caterogies. For this project.
there are six:







Knowledge development;
Dredging;
Nature;
Water safety;
Attractiveness of Delfzijl; and
Regional development.

The categorizations are discussed below, including information needs and
information needs.
7.2.1.

sub-

Knowledge development

Knowledge development was also indicated for Marconi Buitendijks. because of the
efficient steering comitee and project group, information on new developments are
shared well. Because Marconi Buitendijks is mainly a realization project, in contrast to
Koehoal, knowledge development is primarily focussed on the experimental marsh.
Information needs identified are as follows (see also Figure 11):




Natural development of salt marshes;
Information for guidelines; and
Information sharing.

The first two information needs are outcome based monitoring. Insight is gained by
monitoring the experimental marsh. Also, information gained on different vegetation,
soils. and development is used for developing and adapting guidelines. The third
information need is process based. Information sharing of obtained data is needed and
increases knowledge of other stakeholders. Also, RWS can use information for
construction of the marshes. The project group and steering comitee share information
on permits and regulations.
7.2.2.

Dredging

Dredging was idicated as the second category. Groningen seaports is dealing with intense
dredging and wants to reduce this activity. The Ems-Dollard estuary has an ecologically
poor system, mainly because of the constant movement of silt particles. High costs and
negative cologial effects are caused by intesive dredging. Therefore, two information
needs were identified in this category (see also Figure 11):



Reducing dredging; and
Capturing silt.

Both information needs are outcome based monitoring. Information on silt capture by
marshes is needed to estimate silt amounts in the water system. Information gathered
by the monitoring party on the experimental marsh and information in the water system
are combined to estimate the silt amounts.
7.2.3.

Nature

Nature development was assessed as the third category. Because of poor ecological
conditions. nature development is promoted and advised by nature organisations.
Information needs in this category are as follows:
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Development of experiment marsh; and
Development of recreational marsh.

Both information needs are outcome based (see Figure 11). Information on two different
marshes can be used for other areas. Also. Ems-Dollard estuary’s role in the ecological
system can be assessed. Data on the recreational use and value is also needed.
Recreation is related to Delfzijl’s attractiveness.
7.2.4.

Water safety

Water safety is also an issue in Marconi Buitendijks. RWS and the water authorities need
to adjust the dikes and secure water safety. The information need defined was
adjustment of water defences (see also Figure 11).
These need to meet requirements for sea level rise predictions and need to be
earthquake resistant. Information on these requirements is still uncertain, and therefore,
new information is needed. This information need and these sub-information needs were
indicated as outcome based.
7.2.5.

Attractiveness of Delfzijl

Delfzijl’s attractivenesswas indicated as the fifth category. The city of Delfzijl has to be
improved by Marconi Buitendijks and has two main factors: Attractiveness for recreation
and liveability for inhabitants.
Information needs assessed in this categorie are as follows (see Figure 11):



Beach expansion and dike movement; and
Image of Delfzijl.

The information needs are both outcome related. Information on the construction of dike
movement relys on information on unexploded explosives. This is also essential for
enlarging the beach. Additionally, data on the attractiveness of Delfzijl is needed. Are
structural changes indeed an improvement? Monitoring of those are needed.
7.2.6.

Regional development

Regional development was indicated as the last category. Regional development is driven
by Groningen Province and requires collaboration and information sharing.
The information need indicated was regional collaboration and linkages of objectives (see
Figure 1).
Regional development was indicated as process based monitoring. Combinations of
project and organisational objectives, like water safety and nature conservation, are
needed to succeed in regional development (Groningen Province, personal
communication,1-13-2016). Information sharing and good communication practices are
essential.
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Figure 11 Categorization of objectives and information needs of project Marconi
Buitendijks. Blue indicates outcome based. Green indicates process based.

46

8. Indicator assessment
This chapter answers the fourth research sub-question. Indicators are part of the
elaboration phase, as shown in Figure 2, Section 2.3. The indicator assessment partly
covers the objective set: How can the information needs be addressed. This chapter will
serve as a suggestion for the indicators used. To identify relevant indicators,
assessments were made per category. If possible, parameters were selected. The same
structure is used as in the previous chapters, Section 8.1 presents the results of project
Koehoal, and Section 8.2 reviews Marconi Buitendijks. Each section starts with a category
explanation, followed by the indicators structured in the tables. The blue indicators are
outcome based; the green are process based indicators. Section 8.3 presents some
concluding remarks.
Indicators were selected based on the information needs identified in Chapter 6 and
categorized in Chapter 7. Mainly, the outcome based information needs were selected
from literature, background documents, personal communications, and self-contruction
by interviews and scientific literature. Process based indicators wre harder to define, so
parameters were often lacking.

8.1. Koehoal
8.1.1.

Knowledge development

Knowledge development is mainly focussed on the problem of lacking information on
several issues. In particular, the first four information needs, indicated as outcome
based, are related to the scientific nature of the project. On the other hand, this
information is useful for other societal stakeholders. Information sharing is essential for
collaboration and performance of the project. This category is important for the
monitoring process. Process based indicators are both qualitative and quantitative.
Indicators selected are both outcome and process based. Outcome indicators serve the
information needs related to scientific elements of the project, like natural development
and effects of the silt engine. Process based indicators serve merely for communication
and collaboration. Process based indicators are, for example, sharing of information and
meeting occasionally to report essential information. See Table 8 for the detailed
overview of indicators and parameters.
8.1.2.

Decrease dredging

Reducing dredging activities is mainly driven by the objectives of the Municipality of
Harlingen. The inflow of silt needs to be reduced, including tackling the issue of fresh
water sluicing. Indicators selected provided information on extra silt inflow by fresh water
inflow. Because silt is an essential part of the silt engine, information on this issue is
extremely important. Additionally, indicators on the ecological system, and especially at
the deposition sites, were selected. Table 9 presents indicators and, if found, parameters.
All indicators found were outcome based. Information gathering is, in this stage, most
important for future changes.
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Table 8 Indicators and Parameters identified for Knowledge development in Koehoal.
Blue coloured indicates outcome based. Green indicates process based. Second part
continues on following page, p.56.

Information
need
Natural
development
salt marshes

Silt
management

Effect silt
engine

Guideline
input

Koehoal
Knowledge development
Sub-information need
Indicators
Parameters

References

Silting rates
salt marsh

Milimeters per
year

Baptist
(2015)

Silting rates
foreshore

Milimetres per
year

Baptist
(2015)

Vegetation
types and
growth

Number of
species and
vegetation cover
per year

Baptist
(2015)

Impacts on
vegetation by
increased
sedimentation

Rate of dying
plants

Baptist
(2015)

Impacts on
benthic life

Rate of dying
benthic
organims

Baptist
(2015)

Suspension in
tide area

Water
movement and
silt
concentration

Van Loon et
al. (2012)

Distribution
of silt and
direction

M3 per year, and
in which
direction

Baptist
(2015)

Efficiency

Silting rate salt
marsh

Ecoshape
(2014)

Accurancy

% loss sediment

Ecoshape
(2014)

New data
which is
relevant and
addresses
requirements
Ecoshape

Selfconstruction
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Information
sharing

Communication
between IFG and
volunteers/inhabitants
, recreants

Information
sharing on
silting rates

Communication
between
stakeholders/monitori
ng partner

Information
sharing on
nature
development
Information
sharing on
practices

Regular
reporting and
meetings
between
stakeholders
Regular
reporting and
meetings
between
stakeholders
Regular
communication
between IFG and
monitoring
partner/Ecoshap
e

Selfconstructio
n

Selfconstructio
n

Selfconstructio
n

Table 9 Indicators and Parameters identified for Decrease dredging in Koehoal. Blue
coloured indicates outcome based. Green indicates process based.

Information
need
Fresh
water
vs. salt water

Decrease
negative
ecological
impact
turbidity

Indicators

Koehoal
Decrease dredging
Parameters

References

Amount of silt inflow
caused by sluicing
Reducing
costs
for
dredging
Information sharing on
fresh salt water silting
between
WF
and
municipality of Harligen
Reducing deposition and
spreading of silt during
primary season

M3 silt per
period
€ per year

m3
per
primary
season/spring,
summer

Gemeente
Harlingen (2015)

Vegetation growth
the deposition sites

number of plants or
coverage per year

Baptist (2015)

number
of
benthic
organisism
at
the
deposition site
Concentration of silt
particles

Baptist (2015)

sluicing

Self-construction
Self-construction
Self-construction

by
at

Impact on benthic life

Turbidity
on
deposition side

the

Light availability in the
water colum

Van
Steensma
(2012)
Van
Steensma
(2012)

Loonet al.
Loonet al.
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8.1.3.

Nature and recreational development

Nature and recreational development is related to IFG and the Ministry of Economic
Affairs. Natura 2000 regulations have speficic requiremtents that must be met.
Additionally, the natural development of the marsh is included in Ecoshape’s objectives.
Indicators selected were outcome based. Information on nature development and
recreational use are an ongoing process but not relevant for information sharing and not
essential for collaboration. Table 10, below, shows selected indicators and parameters
per information need.
Table 10. Indicators and parameters identified for nature and recreational development
in Koehoal. Blue coloured indicates outcome based. Green indicates process based.

Koehoal
Nature and recreational development
Information
SubIndicators
need
information
need
Increasing
Vegetation
ecology on
growth during the
salt marshes
year
Biodiversity
Creating
resting sites
for birds
during high
tides
Increasing
recreational
areas

8.1.4.

Parameters

References

Vegetation
coverage

Baptist (2015)

Number of
species per m2
Number of birds
at high tides

Baptist (2015)

Recreational use

Number of
visitors per day
or month

Contribution to
recreational
opportunities
along the coast

Number of
recreational salt
marshes

Personal
communication
IFG, 11-262015
Personal
communication
IFG, 11-262015

Increasing birds
resting (Natura
2000)

Personal
communication
IFG, 11-262015

Water safety

Water safety is one of the broadest categories identified in this research. However. The
stakeholder who drives this category is not involved in the project group. Indicators
selected were both process based and outcome based. Essential for this issue is
information gathering and communication. Because WF is not presented in the project
group, information needs to be communicated by other channels. Table 11 shows, per
information need, the indicators on the issue of water safety.
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Table 11. Indicators and parameters identified for water safety in Koehoal. Blue
indicates outcome based; green indicates process based.

Information
need
Stability
effects

Information
sharing
water safety
and marshes

Breaking
wave effect

Negative
effects

Sub-information
need

Koehoal
Water safety
Indicators
Yearly growth of
the marsh

Parameters

References

m2 per year,
difference
silting rate
and
erodation

WF, personal
communication,
1-12-2016

Coverage of the
salt marsh that is
not flushed away
(m2)

WF, personal
communication,
1-12-2016

Information
sharing by POV
Waddenzeedijken

Participation in
POV
waddenzeedijken

WF, personal
communication,
1-12-2016

Information
sharing among
stakeholders

Participation
stakeholders in
project Koehoal
Frequency of
meetings
Relevant
information on the
issue
Wave impact (soil
structure,
vegetation,
friction water,
soil, local
currents)
Water level

WF, personal
communication,
1-12-2016
Selfconstruction
Selfconstruction

Damages costs

Adjustments costs

Van LoonSteensma et al.,
2012

Van LoonSteensma et al.,
2012
Personal
communication
WF, 1-12-2016
Personal
communication
WF, 1-12-2016
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Dike maintanance

Impact on dikes,
pressure relief
Interval of maintanance
Maintanance allowed
and when (high tides
not?)

Van Loon-Steensma et al., 2012;
Personal communication WF, 1-122016
Personal communication WF, 1-12-2016
Personal communication WF, 1-12-2016

8.2. Marconi Buitendijks
8.2.1.

Knowledge development

Knowledge development in project Koehoal relates to information gathering. New data
on salt marsh development is also important in this project. The reason why this
category is not as broad as Marconi Buitendijks is due to the different focuses of the
projects. Marconi Buitendijks is focussed on regional development, whereas project
Koehoal has a broader scientific focus.
Indicators selected for the first two information needs are outcome based indicators.
Information for natural development and baseline factors are important because data can
be used for other salt marsh experiments. Still, information must be shared among
stakeholders. This information need and selected indicators are process based. Table 12
shows the information needs including the selected indicators.
8.2.1.

Dredging

Dredging is also an issue for Marconi Buitendijks. Because of the high intensities of silt,
dredging is necessary but costly. In addition, the ecological system suffers because of
these activities. Indicators selected are outcome based indicators (see Table 13). In this
category, information is not essential to share. One actor, the harbour, usew information
for estimating costs and reducing negative ecological effects. These indicators are not
included because dredging is dealt with by another BwN program.
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Table 12 Indicators and Parameters identified for Knowledge development in Marconi
Buitendijks. Blue coloured indicates outcome based. Green indicates process based.

Information
need
Natural
development
of
salt
marshes

Marconi Buitendijks
Knowledge development
Sub-information Indicators
Parameters
needs
Height
and Starting height
Meters NAP
baseline factors

Soil characteristics
like which kind of
soil (sand, clay
etc.),
ability
to
move by wind.
Silting rate and
ability to heighten
Guideline
input

Information
sharing

Information
sharing
by
reporting to the
steering committee

Sharing
information
in
meetings
on
permits,
financing
and
risks

Publishing new or
adjusting
guidelines
by
Ecoshape
Regular meetings
with
all
stakeholders/other
actors

Sharing
information on
salt
marsh
construction

Communication
between
monitoring partner
and RWS

Information
sharing
for
other
experiments on
salt marshes

Reporting
sharing of
with society

and
data

References
Ecoshape,
undated;
personal
communication
RWS, 1-19-2016
Ecoshape,
undated.

Personal
communication
RWS, 1-19-2016
Self-construction

Self-construction

Personal
communication
Noorderzijlvest,
1-13-2016;
Municipality
of
Delfzijl,
1-152016
Personal
communication
RWS, 1-19-2016
Personal
communication
RWS, 1-19-2016;
Ecoshape
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Table 13. Indicators and parameters identified for dredging in Marconi Buitendijks

Information
need
Decreasing
frequency
and amounts
of dredging

Marconi Buitendijks
Dredging
Sub-information Indicators
Parameters
needs
Reducing the
m3 per year
amount of silt
dredged

Cost reduction

Capturing
silt and
keeping it
out of the
system

Reduction of silt
inflow into
harbour
Silting rate by
marshes

Silt concentration
at the marsh site
and in the
harbour
Erosion of the
marshes

€ per year

References
Self-construction

Self-construction
Self-construction

m3 per year

Self-construction

Self-construction

Self-construction
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Table 14 Indicators and Parameters identified for Nature development in Marconi
Buitendijks. Indicators and Parameters identified for Dredging in Marconi Buitendijks.

Information
need
Development
of Pioneer
marsh

Marconi Buitendijks
Nature development
Sub-information Indicators
Parameters
needs
Creation of
Resting and
Number of
resting birds
breeding site for
birds resting,
sites
birds
number of
breeding
couples
Role of salt
Accessibility to
marsh in natural other nature
system
sites

Vegetation
growth on both
marshes

Development
of
Recreational
marsh
8.2.1.

Information
sharing and
collaboration
between
organisations
Number of
recreants

References
Self-construction

Personal
communication
nature
organisations, 113-2016
Self-construction

Self-construction

Self-construction

Water safety

Both water authorities are responsible for water safety. Adjustment of artefacts to
predicted sea level rise and earthquake resistance are the main objectives. Information
to address those objectives are lacking. Indicators for gathering information are outcome
based. Table 15 presents selected indicators for gaining new information on water safety
related issues.
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Table 15 Indicators and Parameters identified for Water safety in Marconi Buitendijks.
Indicators and Parameters identified for Dredging in Marconi Buitendijks.

Information
need
Adjustments
of
water
defences

Marconi Buitendijks
Water safety
Sub-information Indicators
Parameters
needs
Sea level rise
Increasing
sea meters
level rise in 2050

Earthquake
resistant

Extra water level
during
storm
events
Risk
to
earthquakes

Instability dikes
in
relation
to
earthquakes

References
Self-construction

Self-construction

Personal
communication
Groningen
province,
1-132016
Personal
communication
Groningen
province,
1-132016

Table 16. Indicators and parameters identified for the improvement of Delfzijl in Marconi
Buitendijks. Indicators and parameters identified for dredging in Marconi Buitendijks.

Information
need
Beach
expansion,
dike
movement
Image of
Delfzijl

Subinformation
needs
Research to
explosives

Marconi Buitendijks
Improvement of Delfzijl
Indicators
Parameters

Safety of the
area

Number of
explosives that have
to be removed

Recreational
activities

Number of
bookings,
recreational visitors
to Delfzijl

The area in
Delfzijl used by
its inhabitants

Number of
inhabitants, number
of empty buildings

Recreational site

Number of areas for
recreation. like the
beach and
recreational salt
marsh

Events that
attract people
and visitors to
Delfzijl

References

Noorderzijlvest,
personal
communication,
1-13-2016
Municipality of
Delfzijl,
personal
communication,
1-15-2016
Gemeente
Delfzijl (2011)

Selfconstruction

Selfconstruction
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8.2.2.

Attractiveness of Delfzijl

Delfzijl’s image is likely to increase by performing well in Marconi Buitendijks. Because of
several earlier discussed issues, Delfzijl is lacking in attractiveness. Recreational
opportunities and living conditions are not optimal and need to be changed. Indicators
selected are outcome based (see Table 16). These indicators answer information needs of
the water authority Noorderzijlvest and the Municipality of Delfzijl. Mainly, the indicators
concerning information needs of the municipality relate to recreational purposes and
living conditions for inhabitants. The indicators selected for increasing the beach area are
related to the information needs of Noorderzijlvest.
8.2.1.

Regional development

The last category identified concerns regional development. Groningen Province is the
main actor in regional development but willingness for collaboration of all actors is
needed. Indicators selected are process based (see Table 17). Sharing information is
essential to combine stakeholders’ objectives for regional development. Therefore, a
good working governance structure is needed. Regular meetings and effective
information sharing are key. Also, streaming plans is important. Conflicting objectives
and plans do not help the project outcome.
Table 17. Indicators and parameters identified for regional development in Maroni
Buitendijks. Indicators and parameters identified for dredging in Marconi Buitendijks.

Information
need
Regional
development

Subinformation
needs
Regional
collaboration
and linking
objectives

Marconi Buitendijks
Regional development
Indicators
Parameters

Information
sharing in
steering
committee and
project group
among
stakeholders
Fit in provincial
planning
Effective
collaboration
between
stakeholders on
project
objectives

References

Selfconstruction

Publication of plan
and approval by
general deputees
Regular meetings

Selfconstruction
Selfconstruction

8.3. Concluding remarks
Information needs can be addressed by the selected indicators in this chapter. Although
there are some other methods, indicators present information in a specific and
quantified/qualified way. Outcome and process based indicators were selected in order to
address the identified information needs in this research. Outcome indicators selected
are, for example, silting rates of marshes in order to answer questions on expansion rate
and salt marsh performance. Process indicators selected are, for example, meeting
frequency. Outcome indicators are related, in both projects, to obtaining new information
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and process indicators to communication and collaboration. Although both project plans
contain mainly outcome based indicators, process based indicators need to be recognized
as well. Process based indicators help to check whether the governance structure is
working well. This allows information sharing and gaining new information.
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9. Discussion
The following chapter discusses limitations of participatory monitoring (Section 9.1), the
results found (Section 9.2), limitations and assumptions (Section 9.3), and present
recommendations for further research (Section 9.4).

9.1. Participatory monitoring
The concept of participatory research or monitoring has become, in the last couple of
decades, increasingly popular (Trimble & Berkes, 2013). However, there is no protocol
for this kind of monitoring, resulting in few successful examples (Brandt et al., 2013;
Lang et al., 2012; Simon & Schiemer 2015). Key aspects of participation between
academics and non-academics are interest in the project, willingness to participate, and
willingness to share power (Trimble & Berkes, 2013). However, researchers can be
sceptical about data gathered by non-academics (credibility), and non-academics might
doubt the relevance of information (Lang et al., 2012). To overcome these issues,
guidelines are needed.
Participation can be criticized in both projects. The willingness to participate was found,
but issues between non-academics and academics were found as well. Data gathered
must be of good quality and be relevant. Also, willingness to participate is not enough.
Actual participation is a process of doing. Granting power and responsibility are key to
this. Furthermore, a meeting structure enables gathering and sharing information.
Integration of science and non-academics is essential for solving environmental issues
(Trimble & Berks, 2013). The main challenge is integrating socio-economic aspects into
ecological research and the other way around. It is also important to recognize decisions
are not made on highly scientific data (Simon & Schiemer, 2015). To enable
participation, the following is suggested (Brandt et al., 2013):






Communicative platforms (like journals) should be established;
Participatory research should gain more recognition in the scientific area;
Guidelines should be understandable for all and not only for the scientific
arena;
Many different methods should be used and should be standardized for
communication and comparison;
Empowerment is not the optimal goal, but empowering non-academics will
make the project become more transparent; ownership will be created and
relevant information will be identified.

Despite all the challenges of participatory monitoring and research, pure science is not
enough to solve environmental problems (Brandt et al., 2013; Guit, 1998; Lang et al.,
2013; Simon & Schiemer, 2015). Participatory monitoring gathers information for dealing
with complex environmental problems, serves as commination tool, and increases
learning (Trimble & Berkes, 2013). In this research, participatory monitoring was found
in different ways. This is not good or wrong, but rather a result of stakeholder discussion
and communication.

9.2. Results
The following section discusses per research question, the results and methods used to
obtain these results. Section 9.2.1 deals with stakeholder involvement, Section 9.2.2
discusses the identified project objectives, Section 9.2.3 addresses the information
needs, and Section 9.2.4 elaborates on indicator assessment.
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9.2.1.

Who are the stakeholders?

The number of stakeholders selected per project (project Koehoal has six; Marconi
Buitendijks has eight) depends on personal communication, background documents
review, and website searches. These sources cover a lot of information for selection. The
characteristics selected to analyse stakeholders are as follows:






Level of involvement;
Reason for involvement;
Responsibility in the project;
User/producer of information; and
Participation in the project group.

Stakeholders were rated on level of involvement from high to low to indicate their
relevance to the project. Stakeholder analysis helped to gain insight into stakeholders
who were engaged in the project. By also indicating responsibilities and reasons for
involvement, insight was provided on stakeholders relevant to the project. The relevance
of the stakeholder analysis was setting the governance structure, gaining insight into
engagement, clarifying relationships, and indicating whether stakeholders are dependent
on others.
Because stakeholder selection was dependent on multiple sources, context could be
given. However, with another methodology and other sources, as well as a capacity to
reach different contacts, a different context could be identified. Stakeholder analysis
provided context for information, so by choosing other stakeholders (that might not be
truly engaged in the project), other information could be reached. However, this
research’s method of selecting and analysing stakeholders allowed for sufficient
information to perform this research.
The stakeholders identified in project Koehoal are Ecoshape, Municipality of Harlingen, It
Fryske Gea, Wetterskip Fryslân, Rijkswaterstaat, and the Ministry of Economic affairs
(form a high level to low level of involvement). These stakeholders all have stakes in the
project. Although Rijkswaterstaat and the Ministry of Economic Affairs were not engaged.
Last, two actors were identified in this research as stakeholders but could be excluded
because of their minor involvement. In comparison to stakeholder analysis in project
plans, fewer stakeholders were included. These stakeholders were initially included but
were not willing to share information. These stakeholders, such as commercial fishers
and Friesland Province, could provide information but lacked interest in the project.
Stakeholders identified regarding Marconi Buitendijks are Municipality of Delfzijl,
Groningen Province, Noorderzijlvest, Rijkswaterstaat, Ecoshape, nature organisations,
and Groningen Seaports. Methods were used to indicate stakeholders based on several
sources. In comparison to stakeholder analysis conducted by project management, one
additional stakeholder was indicated. The governance structure of Marconi Buitendijks
does not include Ecoshape. By not using this structure, more stakeholder information was
provided.
9.2.2.

What are the project objectives?

Chapter 5 described objectives per project, which range from management to scientific
objectives. The selected documents, based on previously performed stakeholder analysis,
provided these objectives. Objectives identified, in some cases, overlapped. Stakeholders
agreed on project objectives and documented these. Documents for objective retrieval
were recognized as the only source for review. Information published on webpages was
not taken into account. By following this methodology, objectives could be missed.
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Project objectives can be defined in many different ways (Baccarini, 1999; Timmerman et
al., 2001; Mardle, et al., 2004). Project objectives can be identified in group discussions
or by using frameworks. This research assumed project objectives were defined in the
earlier stages of both projects. However, it was not known how these project objectives
were defined. When identifying project objectives, overlapping results showed that
objectives were defined by stakeholders in earlier stages. This allowed the assumption
that objectives were clarified. Also, because of the research objective, defining project
objectives was not the main focus. To choose the method used in this research, sufficient
information was provided to identify project objectives and define information needs.
9.2.3.

What are the information needs?

The methodology to select information needs was based on the Rugby-Ball framework.
This framework was developed to close the information gap at the Dutch Directorate
General of Public Works and Water Management (Rijkswaterstaat) (Timmerman et al.,
2001). The strong communicative working of the tool and the salience of information was
proven (Timmerman et al., 2010a). In comparison to other methods that included only
information producers, information needs were better specified. However, the
information needs identified in this research are not a result of group discussion. Thus,
the communicative working of the Rugby-Ball framework could not be fully tested.
Despite this fact, the tool was sufficient to identify and gain insight into the information
needs of both projects.
The information needs on outcomes and processes were identified for the following
objectives: Knowledge development, nature development, recreational development,
water safety, and regional development. More outcome based information needs were
identified than process based information needs. These information needs are the result
of semi-structured interviews and directly linked to stakeholder interest. Results of
interest were the high amount of information needs regarding water safety (project
Koehoal) and learning and opportunities of salt marsh experiments (Marconi Buitendijks).
First, these results are of interest because the relevant actor for water safety is not
participating in Koehoal’s project group. Second, opportunities in Marconi Buitendijks for
learning on salt marsh experiments are limited. Issues like these need more attention in
both projects. The information needs reflect stakeholder interest and are essential for
project performance.
9.2.4.

What are the indicators?

Indicators assessed in this research were based on previously identified information
needs. Outcome and process based indicators were selected and, if possible, qualified.
Some outcome based indicators are, for example, the amount of silt dredged per year,
cost reduction of dredging, and project meetings per year. These indicators are
suggested when designing a participatory monitoring system in both projects. In
addition, group discussions can be used for information needs, indicators, and further
design of the monitoring system. The overview is not complete because limitations in
knowledge and time to research indicators in real depth, as well as number of indicators.
Some information needs can be measures by many different indicators. The most
relevant were selected. However, other indicators could be selected as well. Indicator
assessment takes considerable of time, and research in indicators can be proposed in
order to select more indicators.
The indicators identified in this research were obtained from semi-structured interviews,
background material, scientific literature, and self-construction based on the former
sources. Indicators were often selected based on measurability, relevance, and ability to
compare (Guijt, 1998). The indicators assessed in this research reflect processes and
issues in both projects. Although they are not complete, indicators describe the physical
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structure and socio-ecological system. The main objective was not to indicate the state,
but rather to suggest how the particular information needs of both projects could be
addressed. Not all indicators could be possibly measured by one stakeholder for reasons.
Limited resources and stakeholder interest should be kept in mind by selecting indicators.
However, indicators assessed in this research provide an overview on how information
needs can be addressed.

9.3. Limitations
This research has limitations caused by assumptions made along the way. First,
assuming the concept of participatory monitoring was the optimal type of monitoring for
both projects was limiting. Multiple monitoring options such as adaptive monitoring,
could be chosen. Some aspects were explored but were never the main focus in this
research. However, elements of other monitoring types are of interest. For example,
adaptive capacity and flexibility can be interest of for both monitoring systems. Also, the
context and characteristics of both projects differ, so different types of monitoring are
also possible. By choosing the same type of monitoring, these projects were generalised.
Second, to assume project objectives were already defined could limited the process of
identifying relevant objectives. During the research, stakeholder discussion became clear,
determining defining project objectives. If the process of defining project objectives was
not well structured, objectives of one stakeholder was found, contrasting objectives were
found, or not enough diverse objectives were found. As mentioned before, the results
showed objectives were defined in earlier stages, but it was not clear how objectives
were defined.
Third, assuming all stakeholders were engaged in the process had some limitations.
Stakeholders with low levels of involvement were contacted but did not see the relevance
of adding information to this research. Stakeholders identified in earlier plans were not
sufficient or relevant. Thus, new stakeholder analyses needed to be made. This differing
selection of stakeholders is based on methods.
Fourth, information needs and indicators are limiting concepts. By identifying one
information need, others were excluded. This is essential for the monitoring system, but
future related information can be neglected. Thus, the monitoring system should be
assessed repeatedly on relevance and adapted in time. The system should be open for
new input and changing conditions. This was not included in this research.

9.4. Recommendations for further research
A couple of recommendations can be made for further research. First, information needs
have to lead to a participatory monitoring system. Part of the objective was to answer
how information needs could be addressed. This can be accomplished by indicators.
However, Timmerman et al. (2001) recognized the Rugby-Ball framework failed in
translating the information needs into an actual working monitoring system. Issues
identified as failing are as follows (Timmerman et al., 2001):






Information is not found in one organisation;
Organisational units are not in line with the fundamental objectives;
Not much experience exists on linking fundamental objectives and criteria;
More knowledge is available on the natural system than on the socio-economic
system; and
The focus is on the design of the monitoring programme rather than on the
decisions.
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Timmerman et al. (2001) identified these bottlenecks and adjusted the framework with
some conceptual additions. Adjustments were not taken into account in this thesis
because they were not the main objective. By taking the next step in translating
information needs of both projects into a working monitoring system, the adjusted
method can be explored and used. This will provide new insights into and research on
communication, stakeholder relationships, and ways of addressing issues in both
projects. The monitoring system will be improved.
Second, to identify indicators by following the Rugby-Ball framework, group discussion is
needed. Group discussion was not used in this research and can be additional in
specifying information needs and indicators. These discussions will add an extra layer of
validity. Also, group discussions allow understanding the interaction between humans
and natural activities.
The third recommended for further research is participation in data gathering.
Information needs are specified in this research, but the actual methodology and who
gathers data still unknown. Further research into stakeholder abilities and capacities to
gather relevant information is needed. Also, responsibilities in gathering information can
be researched.
Last, tracking the projects over time will provide interesting insights into stakeholder
collaboration, governance, interaction between the natural system and human activity,
participatory monitoring, adaptive monitoring, and alternative engineering in water
management.
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10. Conclusion
This research analysed two monitoring systems of the Building with Nature projects
Koehoal and Marconi Buitendijks. The aim of the research was to analyse the information
needs for progress and outcome through a participative monitoring arrangement, as well
as how these needs could be addressed. Also, by understanding the particular
information needs, recommendations could be made for improving participatory
monitoring in both projects. Four research question were used to reach the objective:
1.
2.
3.
4.

Who are the stakeholders?
What are the projects objectives?
What are the information needs?
What are the indicators?

The main objective will be answered below.

10.1. What are the information needs?
The information needs for outcomes and processes were identified for several objectives
(see Chapter 7 for full listing of information needs): Knowledge development, dredging,
nature and recreational development, water safety, and regional development. Outcome
information needs were found for all categorized objectives. Process based information
needs were found for project Koehoal for knowledge development, dredging activities,
and water safety. Information on the natural system and dynamics were important to
obtain, but process based information needs show information sharing is essential,
especially for the objectives identified (knowledge development, dredging activities, and
water safety). Process information needs for Marconi Buitendijks were identified for
knowledge development, nature development, and regional development. Gaining new
insights into and sharing information on constructions, finances, experimental results,
ecological development, and fitting project objectives into regional plans are key drivers
for Marconi Buitendijks.
Gaining information on the natural system remains the main tasks of both projects. Still,
process based information needs for objectives were found in gathering information.
These information needs drive the proces of information sharing and collaboration.
Without process based information needs, information cannot be gathered for all
information needs.

10.2. How can the information needs be addressed?
Information needs can be addressed by selecting clear indicators, as Chapter 8 suggests.
Indicators specify information needs as clear questions and measurable quantities or
qualities (Guijt, 1998). The outcome indicators selected for project Koehoal are related to
information needs indicated as outcome based (see Chapter 8.1). Process based
indicators are linked to information sharing, fresh versus salt water sluicing, and water
safety. Project Marconi Buitendijks also showed outcome based indicators for all
objectives. Process based indicators were selected for information sharing, ecological
fitting in the estuary, and linking project objectives.
The indicators showed that measuring outcome based indicators alone are not sufficient.
However, process based indicators are often not quantified and poorly measured.
Recognizing process based indicators helps in gaining more information on outcome
indicators and maintains the process of information sharing and communication.
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10.3. How can participation be improved?
Participation levels in both projects were identified. Interesting remarks can be made on
the governance structure of both projects. Marconi Buitendijks has an adequately
working governance structure and allows sharing of active and relevant information. The
governance structure contains essential elements determining project performance: A
facilitating actor (municipality of Delfzijl), an information sharing platform (steering
committee and project group), and a well working meeting structure enabling regular
communication. Project Koehoal is lacking such elements, which result in less
collaboration between stakeholders, even with some conflicting issues. Marconi
Buitendijks can serve as an example of how to participate and share relevant
information.
Understanding outcome and process based information needs and selected indicators is
important for designing a participatory monitoring system. This research showed
outcome information needs do not stand alone. Process based indicators are just as
important. BwN projects are found in complex governance systems and information is not
found in one place. Sharing information gained by one actor can be essential for another.
Recognizing each other’s interests helps to improve collaboration and, in the end,
participation. The two cases in this research helped to gain insight into these practices
and serve as an example for analysing other projects on participatory monitoring and
information needs, as well as how these needs can be addressed.
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Appendix
Annex 1. The Griesberg
Also RWS will remove the Griesberg as compensation for the salt marshes, because the
streams will be lower if the salt marshes are created. Removing the Griesberg will
increase the water stream. The Griesberg is basically an old dump of the soda fabric
which closed in 2009 (Baptist & de Groot, 2012). The Griesberg is noticeable at low tide,
700 meters of the dike, see Figure 8. The site can be reached at low tide when the
recreational salt marsh is developed. It mainly consists of calcium and moves not further
into the Waddensea. Erosion is not an issue (Baptist & de Groot, 2012). The matter that
is found in the Griesberg, by IMARES, influence the ecological conditions in the near
surroundings and the instability of the matter is not safe for recreational activities. By
removing the Griesberg 22 hectare of seabed will be revealed (Baptist & de Groot, 2012).
See for more information Baptist & De Groot (2012).

Annex 2. Interview structure
Introducing myself and reason for interviewing
Background organisation
-

What is your role and function?
What kind of organisation do you work for?

Role of organisation in the projects
-

What is the role of your organisation in the project?
What are incentives to participate?

Relation and collaboration in projects
-

How well collaborate the stakeholders?

What are the expected results?
-

What do you want to reach by this project?
What kind of information do you like to know?

How to collaborate in the future (mainly project Koehoal)
-

How do you see this?

Thanking for the information and time.
Asking contact for further question and relevant documents. And in the case no relevant
person in other organisations, for contact information.

Annex 3. Governance structure of Marconi Buitendijks.
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Box 1- meeting structure Marconi
buitendijks

Figure 12 Governance structure Marconi Buitendijks

Marconi buitendijks is driven by
two
groups:
a
steering
committee and a project group.
Both gather 4 times per year.
Parties in the steering group are:
he water boards, deputies of
Groningen province, Director of
RWS
North,
Municipality
of
Delfzijl and Eemsmond. The last
is
only
involved
in
the
improvement
of
the
dike
Eemshaven-Delfzijl. Two parties
give advice to the steering
committee:
Het
Groniger
Landschap
and
Groningen
Seaports.
Het
Groniger
Landschap
represents
other
nature organisations and meets
monthly to discuss the nature
issues in Groningen.
The project group consist of the
same stakeholders, but prepare
the meetings of the steering
committee and organize risk
assessments. This assessment is
discussed
in
the
steering
committee. Also decisions made
in the steering committee will be
worked out. They contact other
stakeholders
who
are
not
involved in the project group and
create subprojects where not all
stakeholders are involved.
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