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0) Abstract
The Heelsums brook valley is an area highly valued for its landscape, cultural history and
biodiversity by its many stakeholders. The area currently lacks a shared vision and consequent
management plan, leading to activities that harm the area’s natural values. This study aims to
establish common/shared courses of action for the Heelsums brook valley. An environmental
baseline was developed to integrate available data, and the problem, governance, and
strategic reference frameworks were used to help assess the system.
To elicit stakeholder visions, interviews were held with (representatives of) key stakeholders
identified in the governance framework. Responses were analysed thematically. The results
showed that stakeholders placed most value on the area’s biodiversity values. The area was
presumed to be most threatened by the large threat of desiccation, and by the presence of the
roads, the paper factory and the contracting company/farm, with both threatening the
biodiversity in the area. This is in line with the trends within uncertainties: both desiccation
through climate change and nitrogen deposition threaten the biodiversity in the area. The
stakeholders would solve these threats by relocating/forcing a change in business practice of
the contracting company/farm and by mitigating the harmful effect of the roads. The competent
authorities, the municipality and the residents looked towards each other for implementation
of changes deemed necessary for area development: the authorities adopt a facilitating role
with regards to the current shift towards bottom-up governance by providing resources based
on citizen initiatives/plans, paying special attention to the themes set out in the relevant plans,
policies, and programmes: habitat and biodiversity conservation and/or amelioration; climate
change mitigation and adaptation; circular economy; and attention to nature and landscape
inclusive agriculture, with a possibility of placing the area within the policy (and protection!)
context of the wider brook valley area, which includes the Renkums brook valley. Several
subsidies and arrangements are already available to mitigate detrimental effects and realize
other changes towards biodiversity conservation/amelioration: all that is needed is a
changemaker that realizes projects that fits the shared vision set out in this research project
in conjunction with all stakeholders.
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1) Introduction

The Heelsums brook valley (NL: Heelsums Beekdal) is an area in the Dutch province of
Gelderland, located between the towns of Heelsum, Oosterbeek and Wolfheze, enclosed by
the A50, N782, N783 and N225 (Figure 1).

Figure 1: Map of the study area

The area takes its name from the brook running through the area, the Heelsumse brook (NL:
Heelsumse beek). The brook is unique in that it is the only ‘heather brook’ of the Netherlands,
meaning its source rises from (and partly flows through) an open heather landscape. In
addition to this, the Wolfhezerbrook (NL: Wolfhezerbeek) and the Papermillbrook (NL:
Papiermolenbeek) flow through the area. All these streams have been altered by humans in
the past, some have even been constructed by man in order to power water mills and paper
factories (hence the name ‘Papermillbrook’). Although most of the water mills and paper
factories have since been closed down, the brooks stayed and have played an important part
in shaping todays landscape. The brooks flow through distinct types of landscapes, including
an old forest with deep sprays, heather with juniper, an agricultural landscape, and eventually
flowing out into the floodplains of the lower Rhine.
The area is littered with traces of human habitation and human activity of the past, such as
burial mounds dating from the stone and bronze age (2850 - 1100 B.C.), trade and/or horse
roads (NL: hessenwegen), wild ramparts. Another notable landscape feature are the ‘Wodan
oaks’, five 450-year old oaks which became famous by being the subject of a Romanticist,
1849 painting by Dutch artist J.J. Cremer and subsequently of many more artists. These oaks
have since been adopted into the Dutch National Register of Monumental Trees. In addition
to the historical aspects, the diversity in landscapes also grants the area a diversity of flora
1

and fauna: the area is included in the Dutch policy of ‘Natura 2000’, the European network of
protected natural areas. This unique combination of natural diversity and cultural-historical
aspects is highly valued by various parties: from ‘day-trippers' hiking or cycling in the area, to
residents exercising or walking their dog(s), to NGOs related to nature management, such as
the Dutch nature conservation organisation Natuurmonumenten. This organisation is also
owner of the upper parts of the Heelsums brook valley area, named Wolfhezerheide.
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2) Problem statement
Although the Heelsums brook valley area is valued highly by stakeholders for its culturalhistorical values and diversity in landscapes, the diversity of landowners in the area lack an
integral vision in which these values may be preserved and possibly ameliorated. This study
will focus mainly on the central (and to lesser extent, the upper) part(s) of the area (Figure 2).
The central part is owned by a variety of actors, among which a farmer, an estate owner, a
paper company and several other private landowners. The upper and lower parts are owned
by the Dutch nature management organizations Natuurmonumenten and Staatsbosbeheer,
respectively. Each land owner has different agendas and priorities regarding usage of their
lands, which may lead to activities that harm the area’s natural values.
A regional conference organized by Natuurmonumenten in 2018 indicated that many of the
different stakeholders recognize a need for an integrated management plan or vision for the
area, with a focus on the preservation or, more desirably, the amelioration of its natural values,
to the extent that several working groups have been formed to achieve this goal. However,
there is a lack of clarity about policy options to achieve such a goal, as well as clarity regarding
options to establish financing and participatory governance.

Figure 2: Map of the study area (left) and the focus area (right). Reprinted from Bolaños
et al., 2019).
Depending on the willingness of the stakeholders to dedicate their resources (time, money,
expertise, etc.) to the area, multiple courses of action may be taken regarding area
development over the medium term. However, due to the lack of information on e.g., nutrient
values in the water and reliable data on species in the area, there is a need for a baseline from
which development of the area will occur. In order to establish this baseline and develop
scenarios (different courses of action), a Strategic Environmental Assessment (SEA) will be
executed, followed by a scenario planning and subsequent analysis.
The main research question for this thesis is:
What are the possibilities for common/shared courses of action for the next 20-50
years in the Heelsums brook valley?
This research question will be answered based on the following sub research questions:
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•
•
•

What is the role of policies regarding the (future) development of the Heelsums brook
valley?
What are the current and potential roles of stakeholders in relation to promoting the
quality of nature in the Heelsumse brook valley?
What visions could be adopted based on the stakeholders’ perspectives?
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3) Theoretical framework
A pilot study into the Heelsums brook valley executed by students of Wageningen University
and Research in 2019 has already provided some information on several stakeholders
involved in the area and their positions. Differing visions, meaning ideal-type future states of
a problematic system, and values regarding management of the area may lead to conflicts,
which are major threats regarding conservation (Redpath et al, 2013). As the focus of the
working groups is centred around the (preserving and possibly ameliorating) existing culturalhistorical and natural values of the area and its effects on tourism, the discussions surrounding
this can be classified as a conservation conflict: ‘situations that occur when two or more parties
with strongly held opinions clash over conservation objectives and when one party is perceived
to assert its interests at the expense of another’ (Redpath et al, 2013).
Including private stakeholders into public decision making is an example of a shift to
participatory governance, meaning a new mode of governing that is different from traditional,
hierarchical governance control model of governance by government. Governance refers to
the development of governing styles in which boundaries between and within public and
private sectors have become blurred (Pierre & Stoker, 2000). Within governance, state and
non-state actors (usually state, market, and civil society) participate in mixed public-private
networks (Bang, 2003). As this thesis is ultimately about the management of a natural area,
e.g., an environment, this thesis will focus on environmental governance, e.g., interventions
aiming at changes in environment-related knowledge, incentives, decision-making,
institutions, and behaviours. Actors in environmental governance influence environmental
actions and outcomes through the set of regulatory processes, organizations, and
mechanisms (Lemos & Agrawal, 2006).
Participation refers to the inclusion of stakeholders in the process of decision making through
deliberative practices. The rationale behind participation in decision making is that it is
believed to promote information-sharing, legitimacy of democratic processes, transparency of
knowledge and information, greater accountability, democratic citizenship, contribute to
empowerment, or enhance learning processes. Participatory processes seek to build
relationships based on trust and reciprocity (Fischer, 2012), thereby shifting towards the best
payoff for both players in terms of game theory.
Participatory and deliberative processes help parties involved engage and manage conflicts.
Collaborative partnerships formed through participation are expected to lead to public support
for planning decisions, which results in more efficient and effective planning processes
(Turnhout et al, 2010; Fischer, 2012). Engagement with stakeholders may build trust and
build/ameliorate relationships, and when done early enough, engagement is likely to lead to
durable, high-quality solutions. Engagement may also be built through third party involvement,
of which there are four types: government representatives; unofficial mediators with no power;
internal ‘peacemakers’; and scientists acting as a neutral third party to evaluate impacts
(Redpath et al, 2013), of which the latter is relevant in this study.
The driver of the conservation conflict in the Heelsums brook valley area is rooted in the wide
diversity of landowners and the individual and disparate objectives they hold for their lands.
There is therefore need for an approach that can analyse/integrate the issues relating to
conservation governance and is strategic. The term ‘strategic’ relates to the identification of
long-term or overall aims and interests and the means of achieving them. A strategic approach
is thus related to realizing the stakeholders’ shared vision, if existing, and the consequent
management plan for the Heelsums brook valley. The approach that fits these criteria is a
Strategic Environmental Assessment (SEA). SEA is an instrument that can help shape the
formulation and implementation of strategic initiatives (Noble & Nwanekezie, 2017).
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Principles of SEA
The present absence of a shared vision implies the absence of a current and shared
management plan that will be accepted and implemented by all actors. To help create this a
Strategic Environmental Assessment can help shape the formulation and implementation of
strategic initiatives (Noble & Nwanekezie, 2017). A SEA is a decision-making support
instrument suited for the formulation of appropriate policies, plans, and programs related to
the area.

3.1) History of SEA
SEA has been developed based on the Environmental Impact Assessment (EIA) tool. EIA was
introduced into the United States of America in 1970 and has since grown into an integral part
of decision-making: virtually all countries have adopted it as a legal or administrative
requirement (Wood, 2002). The ultimate objective of EIA is to provide decision-makers with
an indication of the likely consequences of their decisions relating to new projects (Leknes,
2001; Wood, 2002), and heavily relies on consultation and public participation to achieve this
(Jay et al, 2007). EIA is therefore a tool of an anticipatory and participatory nature.
The term ‘SEA’ was formally introduced through a report to the European Commission (Wood
and Djeddour, 1989), and put the focus on environmentally assessing plans, policies and
programmes (PPP) instead of individual projects. Although SEA has its roots in the EIA
approach, SEA has been developed from a need to address some of the limitations of projectlevel EIA: where EIA is more concerned with the potential impacts of an already proposed
development, SEA is to be implemented during earlier stages of decision-making and
concerns itself with alternative developments (Sadler & Verheem, 1996) or, environmental and
sustainable viable options that will help achieve strategic objectives (Noble & Nwakezie,
2017). Like its predecessor, SEA remains of a participatory nature (Gauthier et al, 2011).
As the name implies, SEA differs from EIA in that it is strategic. Noble & Nwakezie (2017)
have drafted four leading principles that characterize SEA as a strategic approach, regardless
of its context and the nature of its application. SEA is, in principle, strategically focused;
exploratory of strategic options; nested; and sensitive to PPP and decision-making contexts.
It has been suggested that SEA should not be regarded as a ‘one-size-fits-all’-approach due
to the fact that its role and aims vary according to the planning and decision-making context
in which it is applied (Noble & Nwakezie, 2017) and that SEA is an applied instrument which
is used by multiple disciplines and, as such, interpreted in several ways (Fischer, 2003; White
& Noble, 2012; Vicente & Partidário, 2006).

3.2) Conceptualization of SEA
A conceptualization done by Noble & Nwakezie (2017) integrates both the roots SEA has in
EIA and more recent theories on possible improvements of how SEA can inform strategic
decision-making (Figure 2). As the purpose of this research is to devise strategic options for
the Heelsums brook valley, only the concepts which fall under the ‘strategy-based SEA’ will
be discussed.
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Figure 2: Conceptualization of types of SEA (Adapted from: Conceptualizing strategic environmental assessment: Principles,
approaches and research directions by Noble, B., & Nwanekezie, K., 2017, Environmental Impact Assessment Review, 62, 165173.)

Strategy-based SEA puts the focus on the strategic aspect of environmental assessment and
aims to establish strategic directions. Alternative futures are identified and evaluated and the
necessary institutional context (including transformations needed in the current context) is
determined for the most desirable outcome(s) among these. Within strategy-based SEA, a
distinction is made between strategic-futures SEA and strategic-transitions SEA. Both of these
will be used in this study: the focus within the strategy-based SEA will lie on a strategic-futures
SEA approach. Elements of strategic-transitions SEA will be discussed and will predominantly
focus on assessing the institutional environment, which includes the values and norms held
by the core stakeholders.
Strategic-futures SEA is meant to shape and/or formulate PPPs or strategic initiatives, and
therefore exploratory of a range of alternative futures. In this study, these futures will be
created through forecasting, or predicting what is most likely to happen based on current PPP
or development trajectories. Strategic-transitions SEA is focused on the institutional
environment surrounding strategic initiatives and the conditions that enable or constrain their
success. Note that the focus in this approach lies on understanding the broader institutional
context: desired futures may be achieved by building in environmental and sustainability
issues into said context.
The Netherlands Commission for Environmental Assessment (NCEA, NL: Commissie voor de
Milieueffectrapportage; Commissie Mer) published a key sheet with ‘Good Practice SEA steps’
(Figure 3) (Commissie Mer, 2011).
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Figure 3: Good practice SEA steps according to the NCEA. It is important to note that the NCEA recognizes the nature of SEA
as not being one-size-fits-all and therefore notes that the sequence of steps discussed above can be adapted per case. Reprinted
from: Commissie Mer (2011). Key sheet: What is SEA? Mer: Netherlands Commission for Environmental Assessment.

The NCEA recognizes the SEA as not being a one-size-fits-all approach. The steps taken in
this approach will also be adapted according to this study. This is due to the fact that there is
no PPP to consider in the case of the Heelsums brook valley: instead, this study aims to collect
and integrate stakeholder visions in order to help achieve desirable futures and avoid
undesirable ones. In addition to the steps above, a stakeholder analysis and a scenario
planning will be executed. This will be discussed in the next subchapters.
As stated before, the execution of a SEA for a given area or PPP is different for every case.
This is due to the differences in institutional backgrounds, the actors involved, and possible
environmental impacts on the ecosystem(s), and the linkages between these, among others.
The combination of these elements is also called a system (Peterson et al, 2003). In addition
to the elements of the system, the variety of PPPs also contributes to SEA not being able to
be summarised as a one-size-fits-all approach, instead needing an individual assessment in
(almost) every case.
To assist with assessing the system, Partidário (2007) distinguished between three
frameworks:
1. The problem framework, which maps the main problems, potentials, and driving
forces and should reflect environmental, sustainability, and sectoral priorities in the
area;
2. the governance framework, containing an analysis on institutional responsibility,
institutional cooperation and organizations and groups to be engaged;
3. the strategic reference framework, which concerns the (multi-level) set of policies
that will establish the reference state for the SEA.
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The frameworks of Partidário (2007) will be adopted in this thesis. The ‘Methodology’ chapter
will reflect the Heelsumse brook valley as a case and will include the three frameworks of
Partidário.

3.3) Scenario planning
Choosing a strategic-futures type SEA means identifying and evaluating different futures.
Dealing with the future, however, is often paired with significant amounts of uncertainty and
complexity surrounding future consequences of a decision, or a set of decisions (Peterson et
al, 2003; Amer et al, 2013). Uncertainty refers to situations involving imperfect or unknown
information. In such situations, it is therefore impossible to describe future outcomes or more
than one possible outcome with certainty. Closely tied to the concept of uncertainty lies the
concept of risk. Risk refers to the possibility of loss or injury and the degree of probability of
said loss (Kaplan & Garrick, 1981).
A widely used tool for dealing with the variables of uncertainty and risk in decision/making is
scenario planning (Schoemaker, 1991; Coates, 2000; Amer & Daim, 2013). A scenario is a
description of a future situation, and are also defined as alternative futures, as they result from
a combination of policies and trends (Amer et al, 2013). Scenarios deal with uncertainty and
complexity in that they explore the range of pathways resulting from said uncertainty, thus
creating a set of plausible futures. Scenario planning therefore encourages decision-makers
to consider how to take advantage of opportunities and to deal with potential threats (Miller &
Waller, 2003), challenge them to consider options outside of their operational and conceptual
‘comfort zones’ (Strauss & Radnor, 2004), and lastly, fit within governance as they encourage
participation from stakeholders in exploring possible future development pathways (Kahane,
1998)
Scenarios are thus of a strategic nature and are used for identification of strategic issues and
fundamental analysis of the forces that drive the system (Shoemaker, 1991). The goal of a
scenario planning is to consider a variety of possible futures that include uncertainties, instead
of focusing efforts on a single outcome. This is also described as a ‘semi-rationality’ instead
of a ‘super-rationality’: it is better to combine intuition and analysis to provide a general sense
of direction, instead of aiming to precisely pinpoint directions in a not-so precise world
(Schoemaker, 1991).
Figure 4 shows a typology on scenarios done by Börjeson et al in 2006. This typology sorts
different types of scenarios, as identified in other literature, into three main categories. This
typology is based on the question of what the purpose of the study will be.

Figure 4: Scenario typology: six types of scenarios divided over three main categories. Reprinted from Börjeson, L., Höjer, M.,
Dreborg, K. H., Ekvall, T., & Finnveden, G. (2006). Scenario types and techniques: towards a user's guide. Futures, 38(7), 723739.
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The predictive category is based on the question of what will happen in the future. Forecasts
respond to a high likelihood of a certain development unfolding, while what-if scenarios
respond to what happens on the condition that specified events unfold.
The explorative category is based on the question on what can happen in the future and is
used to explore scenarios that could happen. In this type of scenario building, multiple
scenarios are worked out, and while the predictive category creates scenarios with the present
situation as a reference, the explorative category takes the future as its starting point. External
scenarios focus on those factors outside the control of relevant actors. Instead of incorporating
existing policies, creating external scenarios is used for the development and assessment of
PPPs that can reliably deal with several kinds of external development.
Strategic scenarios focus on the consequences of specific decisions, e.g., what the
consequences of specific decisions are when a certain future development unfolds, replacing
goals with target variables and testing the effects of different policies on said variables.
The third and last category is the normative one. Normative is defined as “Establishing, relating
to, or deriving from a standard or norm, especially of behaviour.” (Lexico Dictionary, n.d.). The
focus of this category is on the system structure, and it has to do with answering the question
of how to reach a specific target? Both types of scenario, the preserving and the transforming
type, focus on the realisation of certain future objectives or situations, though the preserving
one seeks to do this through preserving the current system, while the transforming type seeks
to transform the system in place. This type of scenario planning is also called backcasting.
Backcasting, like the name suggests, is similar to forecasting. Where traditional forecasting,
however, is based on trend analysis and thus creates futures based on current trends,
backcasting takes one or several images of the future as the starting point for the analysis.
After establishing this, the next step is working backwards towards the present situation to
explore which interventions are needed to either attain the desirable future or avoid the
undesirable ones (van Asselt, 2012). Where forecasting is based on current trends, the future
it sketches may not be the most desirable one. Note that the most desirable future, or ideal
vision of the future, may change per stakeholder involved. Höjer and Mattsson (2000 p. 629)
suggest that backcasting and forecasting may be complementary:
“Backcasting is dependent on forecasts. It can be said that backcasting studies begin with a
vision of a desirable future and one or more forecasts. In the following step, the forecasts are
compared with the desired vision. If the vision will not be reached according to the most reliable
forecasts, model calculations and other estimations, the task is to generate images of the
future, scenarios that fulfil the targets expressed in the vision. The images will be scrutinised
to examine their potential effects.”
The approach taken in this study is based on this quote and will combine elements of the
predictive and normative scenario categories. Most stakeholders are either based in the area
(in the case of residents), in the municipality of Renkum, or in the city region of Arnhem. A
forecast is therefore manageable as trends can be analysed based on a multi-level analysis.
Normative scenarios are then generated based on the visions of the actors in the area.
The number of scenarios is also a point to take into consideration when executing a SEA.
Pillkahn (2008) recommended more than two, and less than ten scenarios, in which the upper
limit of the number of scenarios analysed depends on the time and effort of the researcher,
and the lower limit is set by the researcher’s understanding of scenarios. Amer et al (2013)
suggest adopting scenarios based on the number of future uncertainties considered, the
combinations of said uncertainties create scenarios. In this thesis, four scenarios will be
adopted due to considerations of time and the amount of uncertainties that are yet to be
determined.
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A general approach to scenario building is as follows:
•
Identification of (a) focal issue(s). Due to the many uncertainties related to the
future, scenario planning needs to be focused. In this step, the time frame, scope,
and the decision variables need to be identified.
•
Assessment of the system/baseline study. The system, as discussed before,
consists of the actors, the ecosystem, the institutions in place and the linkages
between them. The roles, interests, and the degrees of power of the actors need
to be charted, as well.
•
Identification of trends and uncertainties (trend analysis) that are likely to impact
the variable(s) of interest. Constructing a diagram is helpful to show interlinkages
and casual relationships.
•
Identify alternatives. Alternatives should conform to the standards of good
scenarios, which will be discussed later. Alternatives can be shaped by both
controllable and uncontrollable uncertainties, but it is recommended to focus on
uncontrollable uncertainties, as the efforts of actors to address controllable
uncertainties should be included in a sound scenario planning. The uncertainties
chosen to define the alternatives should be directly related to the main question or
issue, while questioning the common assumptions about the future.
•
Construct two ‘forced’ scenarios (best-case and worst-case), based on the positive
and negative effects of the chosen uncertainties.
•
Add selected trends and predetermined elements.
•
Add the actors’ responses to the behaviour of the external forces.
•
Test the scenarios for consistency. A common problem with scenario building is
the assumption that people are more passive than they actually are (Westley et
al, 2002). A strong way of testing actor behaviour is to involve the actors in the
scenario building process to ensure that their behaviour is plausible.
The purpose of a trend analysis in the scenario planning/SEA process is to observe main
patterns of change in a given system, and to identify the driving forces behind them that may
eventually influence future trends. Trend analysis thus helps the decision-maker to identify
future pathways and is therefore synonymous with the predictive category of scenarios
(Partidário, 2012).
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4) Methodology
The approaches taken in this thesis are based on the approaches discussed above but are
modified due to considerations of time. Note that the content of certain steps taken in the
approaches discussed in the previous chapters occasionally overlap.
The Strategic Environmental Assessment will be executed as follows. First, the context for the
SEA will be established. This shall be done through assessing the system, which includes the
problem; governance; and strategic reference framework. In addition to this, an environmental
baseline will be established, which consists of the elements: water; soil; landscape and
biodiversity; material assets and cultural heritage; and population and human health. The
governance framework will be established through a stakeholder analysis, which in turn
consists of identification and prioritization of stakeholders. The purpose of the SEA and of the
baseline situation from which to construct scenarios is to be as complete as possible. If data
is missing (e.g., sources are not interviewed due to considerations of time/factors out of
control) this should be emphasized and added to the discussion section of the final report.
This step is followed by the scenario analysis. The forecast consists of identification of trends
relating to selected uncertainties that are likely to have future impact on the study area. These
uncertainties are placed on separate axes, after which four ‘forced’ scenarios are constructed.
The ‘best-case’ and ‘worst-case’ scenario, which are based on the positive and negative
effects of the chosen uncertainties, will be selected and elaborated upon due to concerns of
time. The backcast will consist of development of interview questionnaires (based on themes
related to the (development of) the study area), protocol, and consent forms, setting
appointments, and eventually, conducting interviews with the priority stakeholders identified
in the governance framework. Hereafter, data analysis takes place based on the themes set
out in the interview questionnaire. Scenarios will be constructed as to how best achieve any
shared vision(s), if existing. These scenarios will incorporate (themes of) relevant plans,
policies or programmes set out in the strategic reference framework.
This report will incorporate both primary and secondary data. Secondary data will consist of a
content analysis of literature, of news articles, websites relating to the area, policy documents,
and of data sources from the ACT working group from Wageningen University and Research,
which includes interviews that have been already undertaken with stakeholders. Primary data
will be derived from interviews with (representatives of) (key) stakeholders in the area. These
interviews will be recorded and transcribed.

4.1) Interviews
The interviews to be held with the stakeholders are intended to elicit their vision regarding the
future development of the area. The interview questions are designed to achieve this purpose,
but also to invite the stakeholders to think on how to achieve their vision, which includes
questions aimed at the kind of measures needed to achieve an ideal future state, the financing
of these measures, the perceived responsibilities of the stakeholders in achieving this ideal,
and the possible opportunities and threats the stakeholder perceives in the future which may
influence the ideal future state. For a full list of interview questions, consult Appendix 1.

4.1a) Privacy
Measures have been taken to ensure confidentiality of the data obtained through the
interviews. All stakeholders have been sent an informed consent form (Appendix 2), describing
the goal of the research, interview procedure, information about confidentiality, voluntariness,
12

and a declaration of consent, signed by the researcher, to be signed by the interviewee. The
transcriptions of the interview are sent to the interviewee for purposes of administration and
approval.
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5) Strategic Environmental Assessment
As discussed before, the type of SEA adopted here is strategy-based, with a focus on a
strategic-futures approach. This chapter will follow the steps taken in the methodology. First,
an environmental baseline will be created with regards to the area: this baseline encompasses
landscape and biodiversity, population and human health, water, soil, and material assets and
cultural heritage. The purpose of this baseline is to determine the characterization of an area
prior to the development of a PPP and establish the initial environmental status. Any PPPs
drawn up after may utilize said baseline in order to determine the effects on the environment.
After the environmental baseline, the three frameworks (problem; governance; strategic
reference) will be established. These frameworks establish the reference state with regards to
problems, potentials, and driving forces; the institutional setting; and the set of policies,
respectively.

5.1) Environmental baseline
The environmental baseline concerns the current state of the environment. This chapter will
be dedicated to landscape and biodiversity, population and human health, water and soil,
material assets and cultural heritage.

5.1.1) Water
The Heelsums brook springs on/from(?) the Wolfhezer heather, near the (to be discussed)
Wodan oaks. It then flows southwest, together with the Wolfhezerbrook (NL: Wolfhezerbeek)
and Papermillbrook (NL: Papiermolenbeek) (Figure(s) 9) and ends in the Lower Rhine (NL:
Nederrijn). The Heelsums brook is unique in that it is the only heather brook in the Netherlands,
meaning the brook springs and (partly) flows through a heather area. Since the 15th century,
people have started to dig artificial wells, called ‘sprengkoppen’, from which the water flows
down into ‘sprengenbeken’, or man-made streams. These streams were dug to provide the
paper mills with water. Each of the three brooks has multiple ‘sprengen’ to ensure as much
water as possible to reach the main stream (Schaafsma, 2012).
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Figure 9: Overview of brooks in the study area. Google Maps, 2020. Heelsums brook
valley, 1:15.000. Google Maps [online] Accessed on 13-09-2020 from
https://www.google.com/maps/@51.9864285,5.7784924,15z .
The water it carries consists of ‘old’ and ‘young’ water. The old water is groundwater that has
been filtered for hundreds of years and seeps to the surface in the low-lying valley. This water
has passed through base layers and is therefore clean, low in lime, and contains many
minerals. The ‘young’ water consists of rainwater that has fallen within the watershed of the
brook (Schaafsma, 2012).
The brook is designated as being of the “Highest Ecological Level” (Figure 10), which means
it is a waterbody of the highest ecological level that approximates the most natural situation.
The policy of the province of Gelderland is aimed at protecting this ecological level and
reducing any negative influences on it.

Figure 10: The red line indicates the part of the brook that is designated as being of the
“Highest
Ecological
Level”.
Reprinted
from:
https://www.atlasleefomgeving.nl/kaarten?config=3ef897de -127f-471a-959b93b7597de188&gm-x=193795.2123543478&gm-y=457426.0982086783&gm-z=5&gmb=1544180834512,true,1;1553503379091,true,1 ;.
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Over the last century or so, the groundwater levels have been falling. This can be allocated to
multiple factors. First, the Veluwe area has been afforested, both by natural forest
development and by human planting. Forests transpire more water than heather, which means
that less rainwater enters the groundwater column. The groundwater is also extracted for the
drinking water supply. This happens at a pump station owned by Vitens, around 5 kilometres
upstream of the source of the brook. In addition to this, the groundwater is being extracted for
Norske Skog Parenco, and used to be extracted for the Enka factory in Ede. These activities
combined still have an effect on the current groundwater level in the Heelsums brook valley
(Schaafsma, 2012).

5.1.2) Soil
The Heelsums brook valley, in its current state, originated in the penultimate ice age, the Saale
glaciation. In this glaciation, land ice reached the Netherlands. The weight of the ice mass
caused lateral moraines to be formed. When the ice eventually melted, the meltwater
deposited sand and gravel shaped like a fan, the sandr. The Heelsums brook, as well as the
Renkums brook, were formed through erosion later on (Schaafsma, 2012). Figure 11 shows
a geological map of the area. Note the dry valleys leading to the brook valley.

Figure 11: Geomorphology of the study area. Reprinted from: Basisregistratie
Ondergrond (BRO). (n.d.). Geomorfologische kaart van Nederland (1:50.000). PDOK
Viewer. Retrieved September 6, 2020, from https://www.pdok.nl/viewer/
The landscape of the Heelsums brook valley is located on the sandr, which is made up of
sandy and loess soils (Figure 12). Soils in the area consist mainly of podzol soils (holtpodzol,
field podzol, hair podzol), but ankle and gooreerdbases are present as well. The former soils
are generally low in nutrients, highly acidic, and rainwater drainage takes place. The latter
soils originated through human interference: farmers deposited sods and animal dung, leading
to enrichment of the upper soil layer with humus (Jongmans et al., 2013).
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Figure 12: Soil types in the study area. Basisregistratie Ondergrond (BRO). (n.d.). BRO
Bodemkaart - Bodemvlakken. PDOK Viewer. Retrieved September 6, 2020, from
https://www.pdok.nl/viewer/

5.1.3) Landscape and biodiversity
The study area is part of the ‘sandy landscape’, and more specifically, the ‘Middle Dutch sandy
area’. The general denotation of the study area as a whole would be: ‘Moraine landscape’,
though Figure 13 shows variation in landscape zones, which match the ones denoted in Figure
10.

Figure 13: Map showing archaeological landscape types of the study area. Rensink, E.,
H.J.T. Weerts, M. Kosian, H. Feiken, D. Jansen & B.I. Smit 2019: Archeologis che
Landschappenkaart van Nederland, versie 3.0, Rijksdienst voor het Cultureel Erfgoed,
Amersfoort.
Retrieved
from
https://rce.webgispublisher.nl/Viewer.aspx?map=ArcheologischeLandschappenkaart
The middle course of the brook/focus area, the ‘Kabeljauw’, is owned and managed by a
variety of private owners: little information is available on flora and fauna in this area. For
reference, nature area ‘Low-Wolfheze’ (NL: Laag-Wolfheze), from where the brook springs, is
managed by Natuurmonumenten: this area has been inventoried several times by the Royal
Dutch Nature Association (RDNA) (NL: Koninklijke Nederlandse Natuurvereniging (KNNV)):
in 2003 and 2017 (Van Keulen, van Lammeren, n.d.).
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Low-Wolfheze consists of 11 main ecotopes, of which deciduous forest; mixed forest;
grassland; and mosaics of grass, heather, and trees take up the largest area. The remaining
area is made up of coniferous forest, of grassified land with scattered trees, heather, and wet
grassland. Minor elements include roughage and parking spots. The report provides an
overview of 15 taxonomic groups (e.g., vascular plants, mosses, lichens, grasshoppers,
beetles mammals, et cetera) inhabiting the ecotopes of Low-Wolfheze. Across all taxonomic
groups, a total of 1264 species was found in 2017: 106 fewer than in 2003-2004. Out of those
1264 species, 116 species are on the Dutch Red List. Many of the species found in 2017 set
specific conditions to their living environment. Recommendations to meet these conditions
range from grazing; mowing; cutting sods; maintaining open, sunny, and sandy areas;
maintaining dead wood in forests; to regaining open water in fens and pools. For a full list of
taxonomical groups, species, and management measures for nature area ‘Laag-Wolfheze’,
refer to the report (Van Keulen, van Lammeren, n.d.)
The Kabeljauw area, meaning the middle course of the brook, has not been subject to any
ecological inventories. Bolaños et al, 2019, reported 232 species of fauna and 75 species of
flora in the Heelsums Kabeljauw area, again divided into several taxonomical groups. The
data on these species is derived from the Dutch citizen science database: ‘waarneming.nl’. Of
the 232 species of fauna, 20 are on the Dutch Red List. It is worth noting that this data, having
been sourced from citizen science database waarneming.nl, cannot be used to draw
conclusions on permanent establishment of species in the Kabeljauw area: this would require
more frequent species inventories.
The Dutch ‘Compendium voor de Leefomgeving’ (CLO) identifies eutrophication (especially
by nitrogen deposition), acidification (partly due to nitrogen deposition) (Compendium voor de
leefomgeving, n.d.-b; , and desiccation (Compendium voor de leefomgeving, n.d.-a) as threats
to the area: these interrelated effects cause those species that prefer poor, basic soil and high
groundwater levels, to disappear and be replaced by common species.

5.1.4) Material assets and cultural heritage
The region of the Heelsums brook valley shows traces of Neanderthal habitation tracing back
to the Eemien period, the interglacial period between the Saale glaciation and the Weichselien
glaciation. Modern Homo sapiens reached the Netherlands about 12.000 years ago, making
camp on the higher valley edges, near water.
Around 5000 years ago, man first settled into an agricultural lifestyle, in combination with
hunting and fishing. These people left their mark on the landscape in the form of burial mounds
starting 4800 years ago. This went on for 2500 years. Burial mounds were located in rows,
close to the place of habitation. Around 3800 years ago, man transitioned from burying to
cremating. The ashes were put into earthenware jars and interred into existing burial mounds.
Even later on, man began to inter the urns into separate graves and cover them with soil,
creating so-called urnfields (Schaafsma, 2012).
Several burial mounds can be found in the Heelsums brook valley: national monuments
#45958 and #527250 can both be found within the Heelsums brook valley (Figure 14), the
former of which consists of 3 burial mounds dating from the Neolithic and / or Bronze Age, the
latter of which is a terrain with remains of settlements, burial mounds, ramps, ramparts,
sprengen, essen, cart tracks and church hill from the Stone Age up to and including the New
Age (Rijksdienst voor het Cultureel Erfgoed, n.d.).
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Figure 14: Map of the study area which maps areas with archaeological value and shows
national archaeological monuments. Rijksdienst voor het Cultureel Erfgoed. (n.d.).
Archeologie
in
Nederland.
Retrieved
September
9,
2020,
from
https://rce.webgispublisher.nl/Viewer.aspx?map=Archeologie%2Din%2DNe derland
Other human interferences in the brook consist of sprengen dug to power water mills. Most of
these mills were paper mills, though flour mills were also present. Construction of mills usually
meant changing the course of the brook and was often accompanied by digging extra
sprengen. The paper mills were eventually converted to laundries due to the emergence of
modern paper factories (Schaafsma, 2012). Of the mills, only the Paper Mill de Veentjes (or
the Schuts mill) (NL: Papiermolen de Veentjes of Schutsmolen), also known as paper factory
Schut, remains.
Another element in the area is a group of old (approx. 400-600 years) oaks (Quercus),
presumably planted or sprouted when the sprengen were dug. The oaks now stand in a forest,
though they grew up surrounded by heather. This has caused them to stay relatively small,
with a broad crown and a whimsical shape. The oaks became famous in the 19th century by
the painters of the so-called ‘school of Oosterbeek’ (NL: Oosterbeekse school) - members of
this school dubbed these oaks the ‘Wodan oaks’ (NL: Wodanseiken). The Wodan oaks (and
the surrounding landscape) have been immortalised in many paintings made by the members
of the school of Oosterbeek, which lead to Oosterbeek being dubbed ‘the Dutch Barbizon’
(Philippona, 2013; Schaafsma, 2012).

5.1.5) Population and human health
The Heelsums brook valley is located in the Dutch province of Gelderland, in the municipality
of Renkum. This province consists of 31.302 inhabitants (2019) (“Informatie gemeente
Renkum”, n.d.). The gender of the population of the municipality of Renkum is more or less
equally divided, with 48,86% of the population being male and 51,14% being female. 59% of
the population is older than 45 (Figure 15.1/15.2). The average income of inhabitants of the
municipality of Renkum is €27,400 (“Informatie gemeente Renkum”, n.d.).
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Research by the Dutch health monitor (NL: Gezondheidsmonitor) indicates that 81% of the
inhabitants ages 19-65 experience good health, while 65% of the inhabitants ages 65+
experience this. 31% of the inhabitants ages 19-65 suffer from a long-term illness, while for
the age group 65+ this is 50%. 50% of the inhabitants over the age of 19 years sport at least
once per week, 83% (semi-)regularly drink, 48% is overweight, and 18% smoke. Note that this
data is based on a model calculation due to the fact that there are often too few respondents
per district or neighbourhood (“Informatie gemeente Renkum”, n.d.).
The crime rate in the municipality of Renkum is as follows. There are 3 cases of theft from
homes and sheds out of 1000 inhabitants, 4 cases out of 1000 are vandalism and crimes
against public order, and 4 cases out of 1000 area crimes of a violent and/or sexual order
(“Informatie gemeente Renkum”, n.d.).

Figure 15.1: Age distribution of inhabitants in t he municipality of Renkum, in numbers
and percentages.
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Figure 15.2: Age demographic of residents in the municipality of Renkum.
Land use in the study area includes forests, agriculture, dry natural areas, and buildings.
(Figure 16). Most of these buildings are used for habitation (14.921 out of 16.060), while the
remaining buildings operate as shops, offices, industry, meeting places, healthcare locations,
or a combination of these. The average value of the houses is €278.000.

Figure 16: Land use in the Heelsums brook valley. Map: CBS Bestand Bodemgebruik (BBG
eenheden 2015). Retrieved September 2, 2020, from https://www.pdok.nl/viewer/
The land use in the study area varies from natural to agricultural purposes. The focus area,
however, mostly consists of ‘other agricultural use’ with forest, business premises, buildings,
and residence recreation. This is due to the fragmented ownership discussed earlier. Figure
17a and 17b maps land ownership in the focus area. Note that Natuurmonumenten owns the
land east of the focus area while Staatsbosbeheer owns the downstream part.

Figures 17a and 17b: Land ownership in the Heelsums brook valley. The left figure
indicates what stakeholder owns what part of the study are a; the right figure includes
(in red) the part of the study area that is included in the nature ambition map of the
province of Gelderland. Reprinted from Bolaños Avellaneda et al., 2019; Bast et al.,
2020, respectively.
Parts of the study area are grazed by horse and/or sheep. Figure 18 indicates which parts.
Most of the grazing occurs on the land owned by Estate Kamp. Four strings of horse and one
flock of sheep are kept at the estate. Half of the horses are owned by the estate; the other half
belongs to local horse owners/hobbyists. The horses are divided over the meadows while the
sheep are moved around the estate. There is no set rotational system for the horses due to
difficulties in communication with the private horse owners, which may cause the lands to
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become overgrazed. This may in turn lead to soil erosion, soil compaction, nutrient runoff, and
decrease of vegetative cover and biomass. The increase in erosion and lack of plant filtration
may in turn compromise water quality (especially phosphorus) (Bott et al, 2013). The manure
produced by the animals is used for fertilizing both the vegetable garden and the orchard/fruit
trees and the fields (Bolaños et al, 2019).

Figure 18: Grazing locations by horse and/or sheep. Reprinted from Bolaños et al, 2019.
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5.2) Problem framework
The problem framework maps the main problems, potentials, and driving forces. It reflects
environmental, sustainability, and sectoral priorities in the area. Table 2 provides an overview
of these problems, potentials, and driving forces in the area, derived from a variety of sources.
These sources include the report of the 2018 regional conference (Natuurmonumenten, 2018),
the prior research of the ACT groups (Bast et al, 2020; Bolaños et al, 2019), the nature vision
of Natuurmonumenten regarding the entirety of nature area Wolfheze (Natuurmonumenten,
2017). The problem framework has been supplemented with data from stakeholder interviews
derived from this study after completion and transcription of said interviews.
Table 2: Overview of problems, sensitiveness, potentials, and driving forces of the study
area.
Key problems
Key sensitivities
Recreation
Natural and cultural values
Accessibility
Cultural heritage, archaeological remains
Maintenance of trails
Heather area
Lack of seating options
Heather brook
Off-leash dogs
Rare species
Mountain bikers
Key potentials
Biodiversity
Tourism (nature, cultural history)
Fragmentation
Recreation (bikers, hikers, horse riders)
Differences in land ownership/land use
Nature-inclusive agricultural approach
Invasive species
Connection function
Grazing pressure
Highlighting/maintaining cultural history
Culvert
Restoring brook function/flow rate
Pollution by A50/N225
Involving citizens (participation)
Acidification due to aerial pollution of Integral vision
nitrogen
Eutrophication
Connection between parties/stakeholders
Desiccation
Integration of companies in nature
Hydrology
Erecting barriers along A50
Flow rate
Water quality
Driving forces
Tourism
Traffic/transport
Population growth
Climate change
Land use/development
Water stress
Agriculture
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5.3) Governance framework
The governance framework concerns the institutional responsibility, institutional cooperation
and organizations and groups to be engaged: the stakeholders. To this end, a stakeholder
analysis will be conducted. A stakeholder analysis aims to map stakeholders, their interests,
and their decision-making power. Stakeholders are not necessarily individuals but may also
be organizations, groups, associations, or other parties.
The stakeholders in the area are shown in table 3. Stakeholders have been identified through
review of secondary data, including news articles, prior research by students of Wageningen
University and Research, and websites. The Dutch name of a stakeholder is italicized when
deemed necessary. Note that the stakeholders in this overview are not yet grouped, instead
being a (very) broad overview of parties who may have an interest in developments in the
Heelsums brook valley.
Table 3: Overview of stakeholders in the Heels ums brook valley.

In table 4, the stakeholders identified in the first step have been grouped. Priority stakeholders
are italicized.
Table 4: Stakeholders in the area grouped by type. Priority stakeholders are italiciz ed.

In figure 19, the priority stakeholders are ordered by the amount of power and interest they
have. Power relates to the (amount of) resources a stakeholder has at their disposal, be it
economic, influence/authority, networking, or a different kind of power. The ‘interest’ usually
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relates, unsurprisingly, to the interest each stakeholder has in the proposed policy, plan, or
programme. As there currently are no proposed policies, plans, or programmes for the area,
the stakeholder interest relates to the interest the stakeholder may have in development(s) of
the area.
The differences in stakeholder power and stakeholder interest give cause for different
approaches to each group, as can be seen in the matrix. Low power, low interest stakeholders
must be monitored in case their power/interest grows in the future. Low power, high interest
stakeholders must be kept informed, as they can obstruct the decision-making process if their
needs/wants are not met. High power, low interest stakeholders must be kept satisfied, as
they can derail a decision-making process easily. High power, high interest stakeholders are
major stakeholders and must be intensively managed. The stakeholders located in the grey
circle are also primary stakeholders in that they are located or active in the study area.
However, these stakeholders have not participated in this phase of the broader research into
the Heelsums brook valley (yet). Therefore, these stakeholders have not been included in the
analysis.

Figure 19: Power/interest stakeholder matrix.
In table 5, the priority stakeholders are shortly described.
Table 5: Overview of priority stakeholders in the Heelsums brook valley.
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Stakeholder
Natuurmonumenten

Staatsbosbeheer
Paper Factory ‘Schut Papier’

E.J.G. Gerritsen

Province of Gelderland

Municipality of Renkum

Estate 'de Kamp'

Residents
Working groups

Vilente Mooiland

Residents along the Utrechtseweg

Private horse owner(s)

Description
Dutch nature management organization.
Owns and manages the Wolfhezerheide,
from which the Wolfhezerbrook springs.
Dutch nature management organization.
Owns and manages the Jufferswaard, the
downstream of the Heelsums brook.
Paper factory located in the Heelsums brook
valley. Owns the land the factory is located
on.
Farmer and owner of contracting company.
The land owned by this stakeholder is used
for cows/calves and for agriculture.
Province in which the Heelsums brook valley
lies. The province coordinates, monitors and
makes decisions on matters such as traffic
and transport, urban and country planning
and the environment.
Municipality in which the Heelsums brook
valley lies. Responsible for zoning plans,
maintenance of roads, etc.
Privately owned and limited accessible
estate. It is an integral part of the ecological
main structure of the Netherlands.
Residents/homeowners located within the
Heelsums brook valley.
Working groups that emerged from the
Regional
Conference,
organized
by
Natuurmonumenten, at the end of 2018.
There are several, including Flowing Brooks,
Vision, Nature and History experience in the
Jufferswaard, Remove the stream from the
culvert, Connecting landscape, Flowing
streams.
An expertise centre located along the
Utrechtseweg, focused on providing urgent
and/or short-term care for the elderly. Vilente
is a Dutch care organization operating in the
municipalities of Renkum, Ede and
Wageningen. It specializes in care for the
elderly.
There are various residents located along
the Utrechtseweg. These people may
recreate in, look out on, or otherwise be
involved with the Heelsums brook valley.

Part of the lands of paper factory Schut and
estate ‘de Kamp’ are rented out to private
horse owners, who use the land as pasture
for their horses.
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The researcher has reached out to (representatives of) the key stakeholders described in table
5, with the exception of those italicized. Interviews have been conducted with nearly all
stakeholders, with the exception of Staatsbosbeheer, the Province of Gelderland, and the
Paper Factory ‘Schut Papier’. The two former never responded to the interview request; the
latter declined the interview request.
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5.4) Strategic reference framework
The strategic reference framework concerns the (multi-level) set of policies that will establish
the reference state for the SEA. Appendices 3 and 4 provide an overview of respectively laws
and regulations, and plans and visions applicable to the study area. A number of these will be
discussed in the next subchapters in order to provide a better understanding of the strategic
reference framework, and in order to answer one of this thesis’ sub research questions: What
is the role of policies regarding the (future) development of the Heelsums brook valley?
Appendix 5 provides an overview of subsidies that may be applied for in order to fund activities
in the study area.
As stated earlier, Appendix 3 provides an overview of laws and regulations applicable to the
study area. These are on different levels of decision making, in which a level refers to where
the policy is created or implemented. This can be regional/municipal, provincial, national,
international (for example, on European level) or global. Note that policies on lower levels are
often entrenched in those of higher levels. The most important of these policies will be
discussed.

5.4.1) European Union
Policies on the European level are mainly those which are created and implemented by the
European Union. Policies on lower decision-making levels often follow or elaborate upon these
policies. The policies most relevant to the study area include Natura 2000, the EU Biodiversity
Strategy for 2030 and the Common Agricultural Policy (CAP).
5.4.1.1) European Green Deal
The European Green Deal aims to make Europe climate neutral by 2050 through a set of
policy initiatives. Each existing law is to be reviewed on its climate merits, and new legislation
is to be introduced on farming, biodiversity, circular economy, innovation, and building
renovation. The Deal provides an action plan to protect and restore the EU’s natural capital;
cut pollution; and to boost the efficient use of resources by moving to a circular economy, in
which economic growth is decoupled from resource use (European Commission, 2019).
5.4.1.2) Natura 2000
Natura 2000 is a network of core breeding and resting sites for rare and threatened species,
and some rare natural habitat types which are protected in their own right. It stretches across
all 27 EU countries, both on land and at sea. The aim of the network is to ensure the longterm survival of Europe's most valuable and threatened species and habitats, listed under both
the Birds Directive and the Habitats Directive (European Commission, 1992).
A large part of the study area is part of the Natura 2000 network (Figure 20): the whole of the
site it falls under is designated as Veluwe, site code NL9801023. The Habitats Directive covers
19 habitat types in this site and 7 priority species. The Birds Directive covers 10 species of
birds referred to in Directives 2009/147/EC and Directive 92/43/EEC. The report also covers
threats to habitat types and species (Natura 2000, 2017).
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Figure 20: The green colour indicates area(s) covered by Natura 2000. Map: Natura
2000. Retrieved September 8, 2020, from https://www.pdok.nl/viewer/
For each appointed Natura 2000 area, in this case the Veluwe, a management plan must be
drawn up. The competent authority, meaning the province, does this in collaboration with all
parties involved in and around the Natura 2000 area. The management plan indicates areas
in which nature is to be developed, describes the measures necessary to achieve the intended
conservation goals and indicates for which activities a permit must be applied for under the
Nature Conservation Act. It is interesting to note that the company terrain on which the
contracting company E.J.G. Gerritsen is located is not included in the Natura 2000, but its
agricultural lands are.
The conservation goals (NL: Instandhoudingsdoelstellingen) concern the conservation of
habitat types which, in the case of the Heelsums brook, are ‘streams with water vegetation’;
‘old oak forests’; ‘dry heaths’; ‘beech oak forests with holly’; and several smaller ‘search areas’
for ‘heathery grasslands’ and ‘dry heaths’ (Figure 21).

Figure 21: Map showing habitat types protected under Natura 2000 in the study area.
Source:
https://gelderland.maps.arcgis.com/apps/webappviewer/index.html?id=dcf36c97f20a
4eddabb9f47738588b0b
Specific species of flora and fauna are also protected through the Birds and Habitat Directive.
In the case of the Heelsums brook valley, species that occupy suitable habitats include
woodlark (Lullula arborea); red-backed shrike (Lanius collurio); European nightjar
(Caprimulgus europaeus); European stonechat (Saxicola rubicola); European honey buzzard
29

(Pernis apivorus); black woodpecker (Dryocopus martius); and Cottus perifretum. Species for
which there is suitable habitat, but of which is unsure is occupied include Eurasian wryneck
(Jynx torquilla); tawny pipit (Anthus campestris); common kingfisher (Alcedo atthis); northern
wheatear (Oenanthe oenanthe); brook lamprey (Lampetra planeri); Luronium natans;
European stag beetle (Lucanus cervus); and northern crested newt (Triturus cristatus).
The Waterboard Vallei & Veluwe is responsible for the realisation of Natura 2000 goals
concerning the brook itself, and for monitoring the effects of measures taken on the
habitats/species discussed.
5.4.1.3) EU Biodiversity Strategy for 2030
The EU Biodiversity Strategy for 2030 recognizes the interrelatedness of biodiversity loss and
the climate crisis. The Strategy is part of the European Green Deal and aims to put Europe's
biodiversity on a path to recovery by 2030 with benefits for people, the climate and the planet.
To this end, the Strategy tackles the key drivers of biodiversity loss, such as unsustainable
land/sea use, overexploitation of natural resources, invasive alien species, and pollution. The
Strategy builds upon Natura 2000 by establishing a (larger) EU-wide network of protected
areas. In addition to this, an EU Nature Restoration Plan is to be drawn up, existing of a series
of concrete commitments and actions to restore degraded ecosystems across the EU by 2030,
and manage them sustainably, addressing the key drivers of biodiversity loss.
Degraded ecosystems are to be restored in 3 stages: Protection, Restoration and
Enforcement. Key elements of these stages are increasing organic farming and biodiversityrich landscape features on agricultural land, reducing the use and harmfulness of pesticides
by 50% by 2030, halting and reversing the decline of pollinators, and planting 3 billion trees
by 2030. In addition to this, a budget of €20 billion per year for biodiversity is to be unlocked
through various sources.
Investing this money in the preservation of biodiversity and restoration of habitats provides
benefits to the economy through reduction of losses of ecosystem services, preservation of
jobs in protected area management, conservation activities, in the agricultural sector and the
tourism sector. Note the focus the Strategy puts on agriculture.
5.4.1.4) Common Agricultural Policy
The Common Agricultural Policy, also part of the European Green Deal, is the agricultural
policy of the European Union. It implements a system of agricultural subsidies and other
programmes. It was implemented in 1962 and changes have been made several times in
response to trends in the agricultural sector. The next revision is due to for the period 20212027 and includes several legislative proposals. The goals of these proposals focus on
securing a fair deal and a stable economic future for farmers; setting higher ambitions for
environmental and climate action; and safeguarding agriculture’s position at the heart of
Europe’s society.
Specific objectives have been set to achieve these goals, which include ensuring a fair income
for farmers; increasing competitiveness; protecting food and health quality; rebalancing the
power in the food chain; supporting generational renewal; fostering vibrant rural areas; climate
change action; environmental care; and preserving landscapes and biodiversity. Note
especially the last three objectives, closely related to the EU Biodiversity Strategy of 2030.
To reach the targets set out in the CAP, each EU country draws up its own CAP strategic plan.
In this plan, the allocation of CAP funding towards specific targets is set out, as well as how
these targets will contribute to overall EU objectives. Each CAP plan is strategic and must be
drawn up based on an extensive SWOT analysis. In addition to this, consultation with the
European Commission, experts and stakeholders is needed.
The proposed measures for the period 2021-2027 include a complementary set of (voluntary)
tools to be offered to farmers to help achieve the CAP environmental and climate objectives.
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These tools come in the form of so-called ‘eco-schemes’ and ‘agri-environment-climate
commitments’.
Eco-schemes are payment schemes for care for the environment and climate and give farmers
a financial incentive to adopt practices beneficial for the environment and the climate. They
will be funded from Member States’ direct payment budgets. The content of the eco-schemes,
as well as the money spent on them is to be decided by the Member States, but they must
make at least one available. Farmers have the freedom to implement an eco-scheme in their
business or not. Eco-schemes are designed to limit the administrative burden imposed on
national and regional authorities, as well as farmers, as eco-schemes involve annual
commitments rather than multi-annual commitments. Farmers can therefore sign up to an ecoscheme for a single year to try it out before deciding to continue participating or not.
The second tool to achieve the CAP objectives is the so-called ‘agri-environment-climate
commitments – a tool which compensates land managers for voluntarily committing
themselves to practices beneficial for the environment and climate. These practices are
decided by the Member State. Unlike the eco-schemes, agri-environment-climate
commitments run several years at a time.
Tools such as these may help the farmer and other land managers in the study area to improve
their practices regarding the protection and development of nature in the Heelsums brook
valley.

5.4.2) National
On the national level, the most important policies are entrenched in European policies, with
the exception of the Environmental Act (NL: Omgevingswet). With the Environmental Act, the
government wants to simplify and merge the rules for spatial development. This includes
legislation and regulations on construction, the environment, water, spatial planning, and
nature. The Environment Act is to come into force on the first of January 2022. The
Environment Act incorporates (rules on) participation, therefore signifying a (further) shift to
governance. Municipalities are to indicate how participation is given shape: the municipality in
question is required to involve citizens in the formulation of the environmental plan and/or
environmental vision of said municipality.
5.4.2.1) Programma Natuur (EN: Program Nature)
The Program Nature is related to the threats of climate change, excessive nitrogen deposition
(discussed later on), and desiccation. The Dutch central government and its provinces aim to
further strengthen and improve nature: it aspires to meet the requirements set out in the Birds
and Habitats Directives; to realize a good basic quality of nature, within and outside nature
areas; and to promote the transition to a nature-inclusive society with the overall goal of
complete biodiversity restoration (Rijksoverheid, 2020a; Rijksoverheid, 2020b).
The Program Nature is goal oriented: the efforts are aimed at realizing the necessary
conditions in order to achieve the favorable conservation status of protected habitats and
species, with a focus on nitrogen-sensitive species and habitats. The measures will be areaspecific, which means that the program offers sufficient scope to develop an effective multiyear approach in areas with partners and in conjunction with other spatial tasks. The
implementation and use of instruments will be tackled in conjunction with (area-oriented)
source measures in and around overloaded nature areas. To achieve this, the management
fee is set to rise to 84% (from 75%) to enable the manager to better maintain or improve
natural values.
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For the period 2021-2030, a substantial amount of funds is made available each year for the
purpose of nature restoration, which will increase to €300 million per year up to 2030. This
includes both Natura 2000 areas and non-Natura 2000 areas. The period 2030-2050 will focus
on the basic quality of nature in a broader sense: a nature-inclusive society. This track aims
to find coherence and integration with other efforts that lead to a more nature-inclusive society.
A first inventory among the provinces indicated that most of the efforts in the first three years
will first go towards accelerating the acquisition and optimization of the design of nature areas;
improving the quality of nature areas; hydrological improvements; optimalizations in ‘transition
zones’, which includes connecting nature areas; and other quality measures.
For the province of Gelderland, the package of measures consists of five components: "Nature
management in order"; restoration of existing nature areas; nature-inclusive reinforcement in
the agricultural area around nature areas; reinforcement of the nature network in transition
areas; and research, monitoring, and evaluation. The Veluwe is of highest priority: the
approaches regarding this area come in the form of ‘nature restoration programs’, for forest,
heather, drifting sand, Nardus grassland (NL: heischraal grasland), streams, and fens and
bogs. The program also pays attention to the agricultural areas surrounding nitrogen-sensitive
nature areas: it aims to restore the hydrological situation, reduce nitrogen emissions, and to
strengthen nature and the landscape, with a focus on increasing biodiversity.
Joint agreements are made at the level of the implementation program regarding the general
outline of said program. These agreements are worked out regionally in management plans
and area-specific measures, which ultimately forms the basis for financing agreements. The
state and provinces are responsible for the implementation program(s). In addition to the
actors with existing roles and responsibilities, which include the Provincial Council, actors such
as water boards, (private) nature managers, (collectives of) farmers, and others are partners
in the (concrete) implementation of the program.
5.4.2.2) Natuurnetwerk Nederland / Nature Network Netherlands
The Nature Network Netherlands (NL: Natuurnetwerk Nederland) is the Dutch network of
existing and to be constructed new nature areas: the ecological main structure. The network
must better connect nature areas with each other and with the surrounding agricultural area.
The provinces are responsible for the Nature Network Netherlands on land. The study area is
part of the Nature Network Netherlands (Figure 22).

Figure 22: Areas in grey are designated as being part of the Nature Network
Netherlands.
Atlas
Natuurlijk
Kapitaal,
retriev ed
from:
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https://www.atlasnatuurlijkkapitaal.nl/kaarten?config=58bf95bc -67bf-402d-a355af211ad33949&gm-x=150000&gm-y=460000&gm-z=3&gmb=1544180834512,true,1;1554733556767,true,0.8
5.4.2.3) Deltaplan Agrarisch Waterbeheer / Deltaplan Agricultural Water Management
The Delta Plan for Agricultural Water Management is an initiative of LTO Netherlands, at the
invitation of the Dutch national government. The aim is to contribute to the water challenges
in agricultural areas and to realize an economically strong and sustainable agriculture.
Examples of water challenges are contamination of the water with too many fertilizers or crop
protection agents, salinization, soil and cycles, too much or too little water.
The plan aims to establish projects throughout the Netherlands that improve water quality and
quantity (nuisance, shortage, fresh water supply, etc.), and to support agricultural
entrepreneurs and promote cooperation with water boards and drinking water companies by
sharing the knowledge and practical experience of other farmers; stimulating and facilitating
initiatives; and by starting area processes (NL: gebiedsprocessen), among other things. In
order to solve the water bottlenecks, the DAW keeps up intensive cooperation between the
agricultural sector and the other water managers, such as the water boards, nature
organizations, provinces and drinking water companies.

5.4.3) Provincial
The provincial level concerns policies made by the province of Gelderland, in which the study
area is located. The province offers a great many subsidies to reach its goals, which are
discussed later on.
5.4.3.1) Environmental Vision ‘Gelderland in good order’
The Environmental Vision – Gelderland in good order (NL: Omgevingsvisie ‘Gaaf Gelderland’)
is based on four core principles: health, safety, cleanliness and prosperity. Economic
opportunities must be seized, and developments must be stimulated, but this must not be at
the expense of the social, ecological and spatial environments of the province. To achieve its
four core principles, the province focuses its efforts on sustainability, solidarity, and economic
strength. In turn, the province pursues seven interrelated ambitions in order to achieve its
goals. These ambitions include energy transition; climate adaptation; circular economy;
biodiversity; accessibility; business climate; residential and living environment. Each theme
includes a vision map which, very broadly, shows the desired future function of an area.
Although the ambitions are interrelated, the author wishes to focus on energy transition;
climate adaptation; and biodiversity.
The province of Gelderland aims to be climate neutral in 2050; which is to say that any
emissions are balanced by methods of removing greenhouse gases from the atmosphere, and
energy should flow from sustainable sources (instead of the conventional fossil fuels). As an
intermediate goal, the province aims to reduce greenhouse gas emissions by 55% in 2030.
To achieve this, the province means to consult with stakeholders about energy and climate
strategies; to connect the energy transition with the other ambitions; and to cooperate with the
central government and the municipalities to create space for experimentation and innovation
regarding the energy transition. The vision map for the energy transition shows the brook
valley to be exempt from generation by both solar and wind sources.
The province also considers the effects climate change has, e.g., an increase in precipitation,
higher average temperatures, etc. Excess water needs to be safely collected, possibly for a
longer period, and then be able to flow away and/or infiltrate the soils. The brooks are
mentioned as being instrumental for holding excess water. At the same time, desiccation of
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land, horticultural areas and forests needs to be counteracted, and the quality of ground- and
surface water, as well as drinking water, needs to be guaranteed. By 2050, the province wants
to be fully climate resilient. The vision map for climate change adaptation shows the brook
valley to, largely, be part of the moraine landscape (NL: Stuwwallandschap), meaning
precipitation is to infiltrate into the soil, and deciduous forests are to replace coniferous forests
to lower the risk of wildfires. A smaller part of the area is designated as buildings, for which
the aim is to replace solid surfaces (e.g., concrete) with ‘green and blue’ landscape elements
to prevent heat, drought, and flooding.
The first priority regarding biodiversity is the need to protect and strengthen the ecological
network of Gelderland: The Natuurnetwerk Gelderland, or: Nature Network Gelderland. The
second is to anticipate and respond to the effects the changing climate has on nature, e.g.,
desiccation. The province notes a decline in species of flora and fauna and intends to solve
this through facilitating a (smarter) connection of livestock farming, agriculture, and
horticulture. By 2030, the province aims to have reached 75% of the European targets of the
Birds and Habitats Directives. By 2050, the province aims to have stabilized/increased the
biodiversity in the province, to apply measures to increase biodiversity in the whole province,
to have standardized nature-inclusive business. The vision map regarding biodiversity shows
the study area to be part of the Nature Network Gelderland, discussed below.
5.4.3.2) Nature Network Gelderland
As stated before, the provinces are responsible for the implementation of the Nature Network
Netherlands. For the province of Gelderland, this implementation is called the Nature Network
Gelderland (NL: Gelders Natuurnetwerk). This network exists of both areas already labelled
as ‘nature’ within the former Gelderland Ecological Network (GEN), and of areas potentially
suitable for being converted to nature. So-called ‘Green Development Zones’, areas labelled
as being ‘other than nature’, spatially interwoven with the Gelderland nature network, also
provide important functions for biodiversity for the Nature Network Gelderland.
Several areas within the Heelsums brook valley are designated as being potentially suitable
for being converted to nature. For these areas, called “natural ambition sites” (NL:
Natuurambitieterreinen), subsidies are available to help with purchasing these lands (Figure
23). Additional subsidies are available for relocating farm buildings for the Nature Network
Gelderland, change of function of agricultural lands, and establishing purchased agricultural
lands as being ‘nature’ (Appendix 5). These subsidies can be used to convert the agricultural
lands of farmer E.J.G. Gerritsen to nature and move its company buildings. The subsidy may
possibly be used for converting the pastures to nature, as well, though it is unclear whether
these are designated as agricultural land.

Figure 23: Areas in red are “natural ambition terrains”. Source: Natuurbeheerplan 2021,
Beheergebied
ambitie.
Retrieved
from:
https://geoportaal.gelderland.nl/portaal/apps/webappviewer/index.html?id=abe3fe98
fc2f488a9c89dc4fa212f72c
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5.4.3.3) Blauwe omgevingsvisie 2050 (BOVI2050)
The Blauwe omgevingsvisie 2050 (EN: Blue environmental vision 2050) is a strategic
environmental vision, drawn up by Water board Vallei & Veluwe in anticipation of the new
Environmental Code (NL: Omgevingswet), which in turn is set to be implemented in the
Netherlands in 2022. Note that water boards are not obliged to draw up an environmental
vision under the new Environmental Code, however, the Environmental Code does require a
water management program to be drawn up by each water board. Thus, the BEVI2050 forms
the basis for the upcoming water management program.
The BOVI2050 is divided into four themes, being valuable living environment; energy
transition; circular economy; and climate change. The latter ‘binds’ the other three themes:
choices need to be made concerning (future) spatial planning and housing supply must be
developed in a multiscale and functional manner; energy production and use needs to be
made more sustainable; creating a circular economy reduces the amount of natural resources
that need to be extracted and transported, therefore reducing pollution and mitigating climate
change.
Concrete aims in the BOVI2050 are water retention and return of water to the soil. In addition
to this, a focus will be put on keeping water in and around ponds and channels and in
'capillaries', such as streams and farm ditches. The BOVI2050 has been drawn up in
consultation with stakeholders and recognizes that further consultation with stakeholders on
matters concerning (ground)water is necessary in order to solve its objectives.
To reach objectives described in the BOVI, the water board offers subsidies aimed at various
managing entities. The subsidies of ‘watersparen’ and ‘landelijk gebied: water vasthouden en
waterkwaliteit in kleine watergangen verbeteren’ are both aimed at improving water retention.
The subsidies ‘Project Randenbeheer’ and ‘Project Duurzaam Bodembeheer’ are aimed at
agricultural entrepreneurs and are aimed at realizing agricultural soil and nature management.
The subsidy ANLm water is part of the subsidy system ‘Agrarisch Natuur- en
Landschapsbeheer (ANLb) (EN: Agricultural Nature and Landschape management (ANLm)).
Though a provincial subsidy, the water boards have an interpretative role in the category
‘water’, indicating for which objectives of the management (management functions) of the
ANLm (water retention, water storage, improving water quality and watering) they ask
collectives to apply for a management subsidy.
5.4.3.4) Provincial subsidies
As stated before, the province of Gelderland offers subsidies to reach its goals. Refer to
Appendix 5 for a full list of subsidies. Subsidies offered to agrarians include the Delta Plan
Agricultural Water Management; the Agricultural Nature and Landscape management (ANLm)
and subsequent ANLm water; and Establishment of agricultural nature and landscape areas.
These subsidies are aimed at combating water problems in agricultural areas; preserving and
strengthening important species and their habitats; conserving and increasing habitat types
for species of international importance, with a focus on water management and related
species; and design measures aimed at increasing the surface water level, digging the ditch
bank, realizing a gradual transition between agricultural land and forest, respectively.
The province also offers subsidies related to nature and biodiversity, mostly aimed at mapping
and conserving priority species and exterminating undesirable (exotic) species. In addition to
this, subsidies are available for purchasing lands and subsequently converting these to nature.
This contributes to the goals of the Nature Network Gelderland.

5.4.4) Municipal
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The municipal level concern plans and programmes drawn up by the municipality of Renkum.
5.4.4.1) Landscape Basic Plan ‘Connecting Landscape’
The Landscape Basic Plan ‘Connecting Landscape’ (NL: Landschapsbasisplan ‘Verbindend
Landschap’) states the vision regarding nature and landscape of the municipality of Renkum.
The title ‘Connecting Landscape’ refers to the connecting function the landscape of Renkum
has, both by ecologically connecting the Veluwe and the lower Rhine, and by connecting
people to nature and landscape.
The Landscape Basic Plan is an extension of the old Landscape Development Plan which
was drawn up in 2005. The new plan includes the vision described in the old one, but many
of the development projects have either been executed or were not feasible or were not
desirable (anymore). The focus of the new plan still lies with developing the countryside, but
does so in combination with the strength of society and other aspects. The plan also considers
new and relevant themes, such as climate change, biodiversity, sustainability and citizen
participation.
The Landscape Basic Plan pays special attention to several themes, which are generally
issues that have become progressively more important over the last decade. These themes
consist of climate change and biodiversity (both external factors), and estates, sustainability,
and the strength of volunteers (factors that have emerged through development of values and
needs by the municipality).
The plan classifies the brook valleys as a key sub-area. The Heelsums brook valley is
mentioned as being the most natural area of the municipality of Renkum. It is also mentioned
that the landscape elements – the farms, their adjoining agricultural lands, and the paper
factory – have traditionally been functionally connected to the brook, but nowadays also have
an impeding influence on water quality and biodiversity. The access roads (A50, N225 and
Utrechtseweg) are also mentioned as causing visual, functional, and ecological disruptions of
the elongated stream valley.
The general aim for the brook valley areas is to develop an extensive (semi) natural stream
valley vegetation without large-scale upright vegetation. Any grazing in the area should be
extensive and should serve natural development: more intensive horse husbandry with
accompanying fences is therefore undesirable. The number of culverts running under roads
should be replaced by bridges with continuous banks. Residential and commercial activity is
to be avoided in the long term, and should the opportunity arise to relocate the contracting
company or the (relatively new part of) the paper mill, this opportunity should be exploited. A
walking and/or cycling path is to be created parallel to the stream in order to encourage
experiencing the landscape and nature by inhabitants and tourists. The brooks should be
water-bearing throughout the year by restoring marshes in the brook valley to preserve the
microclimate of the brook and to protect the water dependent flora and fauna in and around
the brook.
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Figure 24: Vision map of the Landscape basic plan. Source: Verbindend Landschap:
Landschapsbasisplan
2017.
Gemeente
Renkum,
2017.
https://www.renkum.nl/Mediatheek/Documenten_bestuur/Documenten_beleidsregels
_en_nota_s/Openbare_ruimte_en_groen/Landschapsbasisplan_2017
Figure 24 shows part of the vision map of the Landscape basic plan, focusing on the study
area. The municipality aims to plant tree avenues around the N783/Wolfhezerweg and the
N225/Utrechtseweg, presumably to reduce noise coming from these roads. In addition to this,
the municipality aims to remove barriers in multiple areas (by creating ecological connections).
Sight lines needs to be kept open from the A50, but also from the intersecting roads, in order
to make the stream valley more recognizable. Especially the sightlines (from forested areas
towards lower located landscapes) (such as brook valleys)) are recognized as being part of
the cultural landscape and should therefore be conserved.

5.5) Summary
The plans and policies the area is subject to are nested on multiple levels. The Green Deal is
an overarching policy: Dutch goals regarding climate neutrality and circular economy are
synchronous with those described in the Green Deal. Policy on lower levels are therefore
focused on issues described in the Green Deal.
The European Natura 2000 initiative and the EU Biodiversity strategy are policies that deal
with the degradation of flora and fauna and their habitats by demarcating sites and restoring
other, degraded, sites. The Nature Network Netherlands, and the Nature Network Gelderland
are responses to these policies on national and provincial level, respectively.
The Common Agricultural Policy partially funds the Deltaplan Agricultural Water Management
and both plans aim to minimalize the harm to the environment, the former by focusing on
climate change action; environmental care; and preserving landscapes and biodiversity, the
latter by solving water issues caused by agricultural activity.
The provincial plan, while still broad, is generally more specific, and states clear themes and
corresponding ambitions. Each theme in the provincial plan has a corresponding vision map,
which broadly map the desired goals for the province. The province, too, highlights the need
for action regarding energy transition; climate adaptation; and biodiversity, among others. The
plan of the Water Board Vallei & Veluwe focuses on the issues climate change will pose on
the quality and quantity of water, putting its efforts on goals that will mitigate climate change
and adaptations to the effects climate change is expected to have.
The municipality’s plan puts a focus on the themes of climate and water; biodiversity and
nature; sustainability and energy. The brook valleys in particular, are to play a ‘connecting’
role regarding natural areas, are to be water-bearing year-round, and must be recognizable
as being a brook valley landscape.
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The sub research question that is to be answered here is:
• What is the role of policies regarding the (future) development of the Heelsums brook
valley?
In short, policies on every level (EU, National, Provincial, Municipal) anticipate on climate
change and the effects it will have on the environment (e.g., habitats, biodiversity, water quality
and quantity, etc.). The study area is already part of Natura 2000, the Nature Network
Netherlands and the Nature Network Gelderland, warranting protection of habitat types and
species. Part of the brook is designated as being of the “Highest Ecological Level”, which
necessitates protection of its ecological value, and reduction of any negative influences.
Several areas within the study areas are natural ambition terrains, which are areas that ideally
be converted to nature. Attention is also paid to the effects agriculture has on water quality
and quantity, and thus, indirectly, on habitats and biodiversity. Subsidies and schemes are set
up to incentivize farmers to adopt ecological agriculture or to buy out farmers.
The multi-level bundle of policies in place for the study area are therefore aimed at protecting
existing biodiversity, further developing and connecting habitats of (priority) species through
the creation of ecological connections; promoting grazing with the purpose of natural
development; and the acquisition of lands. Should the latter not be possible, reducing the
negative effects of the agricultural activities in the area through financial incentives. The brook
should be water-bearing all year round, securing the water-dependent biodiversity, with the
ability to collect and hold excess water for longer periods. To this end, marshes could be
constructed.
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7) Scenario planning
•
•

•

Identification of trends and uncertainties that are likely to impact the variable(s) of
interest. Constructing a diagram is helpful to show interlinkages and casual
relationships.
Identify alternatives.
o Construct two ‘forced’ scenarios (best-case and worst-case), based on the
positive and negative effects of the chosen uncertainties;
o Test said scenarios according to the characteristics of Wilson (1997) for
sound scenario building;
o Add selected trends and predetermined elements;
o Add the actors’ responses to the behaviour of the external forces.
Test the scenarios for consistency.

The previous chapters set the baseline for the Heelsums brook valley with regards to the
environment; the institutional situation; stakeholders; and problems, driving forces, and
potentials. The scenario planning will now be executed. The scenario planning starts with an
identification of trends and uncertainties that are likely to impact the variable(s) of interest, the
variable being the study area: the Heelsums brook valley. The forecast responds to a high
likelihood of a certain development unfolding. In this study, two main developments are
identified which are likely to have significant effects on the (development of) the area/the
baseline, which are climate change (including droughts) and the ‘nitrogen crisis’.
The impacts of these drivers can possibly only be mitigated to a certain extent: the recovery
of natural values may not be possible to the fullest or most desirable extent. This may pose a
challenge to the desired future development of the study area and must be dealt with
accordingly.

7.1) Climate change
Climate change includes the global warming driven by human emissions of greenhouse gases,
and the resulting large-scale shifts in weather patterns. The burning of fossil fuels is the main
source of emission of greenhouse gases, which are mainly carbon dioxide (CO2) and
methane, with additional contributions from agriculture, deforestation, and industrial
processes. The global average temperature rose by approximately 1,0˚C over the period
1880-2016 (NASA, n.d.), while the yearly average temperature in the Netherlands has
increased by 1,7˚C. This increase in temperature has effects on flora and fauna: the growing
and flowering season starts earlier; habitats change, leading to migration or (local) extinction,
or the opposite: an increase in habitat.
Climate change also has effects on weather, and weather patterns. An increase in torrential
rains, heavier storms, or longer dry and hot periods is to be expected. The Netherlands is
extra vulnerable to flooding as a large part of the country is below sea level. A change in
weather patterns may also have effects on crop yields or the (drinking) water supply (Ministerie
van Infrastructuur en Waterstaat, 2020). For the study area, this likely affects the (seepage)
water supply, threatening the water-dependent species in the area.

7.1.1) Trends in climate change
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The Royal Dutch Meteorological Institute (NL: Koninklijk Nederlands Meteorologisch Instituut)
(KNMI) has plotted four scenario’s for 2050 based on the extent to which the global
temperature is increasing ('Moderate' and 'Warm') and the possible change in the airflow
pattern ('Low value' and 'High value') (Figure 25). The scenario’s map the change around
2050-2085 compared to the climate in the period 1981-2010.

Figure 25: The four KNMI’14 climate scenario’s. From KNMI ’14 Klimaatscenario’s voor
Nederland.
KNMI,
2014,
https://knmiprojects.archiefweb.eu/?subsite=klimaatscenarios#archive
By 2050, the global temperature is plotted to increase between 1°C (Scenario types ‘Moderate’
(NL: Gematigd)) and 2°C (Scenario types ‘Warm’). The change in airflow patterns has either
little effect (Scenario types ‘Low value’, or XL) or high effect (Scenario types ‘High value’, or
XH). This study will utilize data of scenarios GL and WL: the ‘best-case’ and ‘worst-case’
scenario of the KNMI with regards to temperature. Changes in airflow patterns will not be
discussed as an uncertainty, as the scenario analysis will then become multi-dimensional:
such an analysis is not possible due to time constraints: neither is it likely that sufficient data
will be available or that it will yield results that will add much to the trends derived from the
analysis as it is currently planned.
Temperature
The global temperature increases by 1°C in scenario GL, and by 2°C in scenario WL. The
yearly average temperature in the Netherlands is expected to increase by 1°C in scenario GL,
and by 2.1°C in scenario WL. Temperature differences between winters decrease mainly
because the chance of cold winters decreases relatively sharply. Temperature differences
between summers, on the other hand, increase because the temperature increases the most
in warm summers.
The warming is greatest for the coldest winter days and the hottest summer days (Table 6).
For mild winter days and cool summer days the warming is relatively small, however. This
means a significant decrease in the number of winter days with a minimum temperature below
zero (frost days). The number of days with a maximum temperature below zero (ice days)
decreases even more. Summer gets more tropical nights and more summer days. Daily
temperature records are still possible in both scenarios but become much less likely for cold
extremes in winter and more likely for warm extremes in summer.
Table 6: Overview of seasonal temperature in both the reference period and scenarios
G L and W L . From KNMI ’14 Klimaatscenario’s voor Nederland. KNMI, 2014,
https://knmiprojects.archiefweb.eu/?subsite=klimaatscenarios#archive
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Winter

Temperature

Spring
Temperature
Summer Temperature

Autumn

Temperature

Reference
period
(19812010)
3.4°C

GL

WL

4.5°C

5.5°C

Year-to-year
variations
Daily
maximum
Daily minimum

±2.6

2.4°C

2.6°C

6.1°C

7.1°C

8.1°C

.5°C

1.6°C

2.7°C

Coldest winter
day of the
year
Mildest winter
day of the year
Amount of frost
days
(min.
temperature
<0°C)
Amount of ice
days
(max.
temperature
<0°C)
Average
Average
Year-to-year
variations
Daily
maximum
Daily minimum
Coolest
summer day
each year
Warmest
summer day
each year
Amount
of
summer days
(max.
temperature
≥25)
Number
of
tropical nights
(min.
temperature
≥20)
Average

-5.9°C

-3.9°C

-2°C

11.1°C

11.7°C

12.8°C
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27

19

7.2

4

2

9.5°C
17°C
±1.4°C

10.4°C
18.0°C
±1.4°C

11.3°C
18.7°C
±1.5°C

21.9°C

22.8°C

23.4°C

11.9°C
11.1°C

13.0°C
12.0°C

13.8°C
12.7°C

24.7°C

26.1°C

27°C

21

26

29

.1

.1

.1

10.6°C

11.7°C

12.8°C

Average
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Precipitation
The amount of precipitation is expected to rise in all seasons (Table 7), with the exception of
the summer. This is due to the fact that the amount of water vapor in the air increases in a
warming climate. This effect also causes extreme rainfall intensities to increase in both
scenario GL and WL. Both scenario GL and scenario WL calculate a small increase of the
average amount of precipitation in the summer (+1.2% and +1.4%, respectively). Changes in
precipitation extremes in summer caused by small-scale showers depend on local processes
and are therefore difficult to predict. The amount of hail (and the size of hailstones) and
thunderstorms is expected to rise. In the WL scenario, extreme hail is at least twice as common
in 2050 as in the reference period (1981-2010).

Table 7: Overview of seasonal precipitation i n both the reference period and scenarios
G L and W L . From KNMI ’14 Klimaatscenario’s voor Nederland. KNM I, 2014,
https://knmiprojects.archiefweb.eu/?subsite=klimaatscenarios#archive

Winter

Reference
GL
period
(1981-2010)
211mm
217mm

WL

Precipitation

Average amount

±96mm

±100mm

±76mm

89mm

94mm

100mm

55

53

53

5.3

6

6

Spring

Precipitation

Year-to-year
variations
10-day
rainfall
sum
that
is
exceeded
once
every 10 years
Number of wet
days (≥0.1mm)
Number of days
≥10mm
Average amount

173

181

192

Summer

Precipitation

Average amount

224

227

314

±113

115 to 119

115 to 121

44

40 to 45

45 to 53

15.1

15 to 17

17 to 19

43

45

46

1.7

1.7 to 2

1.8 to 2.2

Precipitation

Year-to-year
variations
Daily amount that
is exceeded once
every 10 years
Maximum hourly
precipitation per
year
Number of wet
days (≥0.1mm)
Number of days
≥20mm
Average amount

262

262

265

Autumn

228mm
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Solar radiation, evaporation and drought
The solar radiation increases by 0.6% in scenario GL in summer, while it is set to decrease by
0.8% in scenario WL. An increase of temperature and solar radiation results in more
evaporation. The potential evaporation increases proportional to the solar radiation, and
increases by approximately 2% for every degree that the temperature increases. The actual
evaporation is limited by the availability of water in the soil. Indicators for droughts, like the
precipitation deficit during the growing season (April 1st – September 30th) increase more in
the WL scenario (+4%) than in the GL scenario (+3%).

7.2) Dutch nitrogen crisis
The nitrogen crisis is a crisis that started in the Netherlands in 2019 due to two statements of
the Dutch Council of State regarding the Nitrogen Approach Program (Programma Aanpak
Stikstof (PAS)) (NAP). The NAP tried to remove the existing nitrogen excess in the designated
nature areas of the European Natura 2000 program, as well as to reduce further deposition in
nature areas. The NAP was also used in the granting of permits, anticipating future reductions
in nitrogen deposition. On May 29, 2019, the Council of State declared the use of the NAP
invalid for licensing due to this anticipation, leading to the nitrogen crisis due to the shutdown
of some 18,000 plans (BIJ12, n.d.).
The environmental background behind the nitrogen crisis is the global nitrogen problem. The
Dutch soil is polluted by a very high application of nitrogen compounds, mostly NH3 from liquid
manure. In addition to this, nitrogen oxides (NOx) are emitted from combustion engines, like
motor vehicles and those used in industry. Nitrogen compounds are among the substances
that promote acidification and eutrophication of the environment, including acid rains. Species
that prefer nutrient poor or basic soils are therefore at risk of disappearing from their habitat(s)
(RIVM, n.d.).
The Dutch organisation TNO (NL: Toegepast Natuurwetenschappelijk Onderzoek) announced
in 2019 that the Netherlands produces by far the largest amount of nitrogen per hectare in
Europe. Moreover, the Netherlands exports much more nitrogen to neighboring countries,
compared to what comes in from abroad. 61 percent of the nitrogen produced comes from
agriculture, with intensive livestock farming being one of the main sources (TNO, 2019).

7.2.1) Trends in the Dutch nitrogen crisis
The Dutch government aims for (at least) half of the nitrogen-sensitive Natura 2000 areas to
have a nitrogen deposition below the critical deposition values (CDV) by 2030. The CDV is
the amount of nitrogen precipitation that a nature reserve can handle. For the Heelsums
Beekdal, this concerns habitat types ‘streams with water vegetation (common watercrowfoot)’; ‘old oak forests’; ‘dry heaths’; ‘beech oak forests with holly’, with critical deposition
values of 2400mol N/ha/y (less/not sensitive); 1071mol N/ha/y (highly sensitive); 1071mol
N/ha/y (highly sensitive); and 1429mol N/ha/y (sensitive), respectively.
The Dutch cabinet presented the ‘structural approach to nitrogen’ on April 24, 2020. The bill
includes, shortly, nature restoration measures; source measures; a value for nitrogen
deposition in 2030 (a reduction of 255mol/ha/year); and a system of periodic monitoring and
adjustment. The source measures are mainly aimed at livestock farming, and includes, but is
not limited to, further requirements for animal feed, manure processing, the low-emission
application of manure, the extension of pasture grazing, et cetera. In addition to this, a
termination scheme (in the form of a subsidy scheme) for livestock farmers near Natura 2000
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areas who want to stop is to be put into operation. Tighter ammonia emission standards for
livestock farming will also be introduced. Eventually, these will not only refer to new stables
and renovations, but also to existing stables.
On September 15th (Little Prince Day), the government announced that from 2021 onwards,
more money will be made available every year to tackle the nitrogen problem. Extra money is
available every year until 2030: this amounts to € 300 million in total. This money is for the
restoration of nature and the development of new nature. In 2021 there is also a one-off €125
million for nature restoration. Organizations that manage nature request this money if they
have a solid plan in order to restore or fortify ‘their’ nature.
As of November 4, 2020, the Dutch national government announced an extra option for
agricultural companies with high nitrogen emissions that are located close to Natura-2000
areas to stop: the ‘Provincial purchase of livestock farms near nature areas’ (NL: Regeling
provinciale aankoop veehouderijen nabij natuurgebieden). The provinces have been given a
budget to purchase said companies on a voluntary basis. The maximum for the provision of
specific benefits under this scheme is €95,000,000, to be distributed between part A and part
B of said maximum, each of which represents 50% of the maximum. The province of
Gelderland gets 4,41% and 11,27% of part A and B of the maximum, which amounts to
€2,094,750 and €5,353,250, respectively.
On October 13th, 2020, Minister Schouten of Agriculture, Nature and Food Quality (NL:
Landbouw, Natuur en Voedselkwaliteit (LNV)) presented the legislative proposal ‘Nitrogen
reduction and nature improvement’. In this proposal, the cabinet legally lays down the
obligation to reduce nitrogen emissions by 26% in 2030 so that nature can recover in Natura
2000 areas (NOS, 2020c), and the nitrogen deposition on at least 50% of the area of the
nitrogen-sensitive habitats in Natura 2000 areas must be brought below the critical deposition
value. Gies et al. (2019) calculated that the critical deposition value for the Veluwe as Natura
2000 area is exceeded by 25-50%.
This plan has been criticized by the ‘Advisory Board on Nitrogen Problems’ in June 2020: The
Advisory Board is of the opinion that the reduction should be 50 percent to have sufficient
effect (NOS, 2020a). This criticism was repeated in October 2020 by political party
‘Groenlinks’, which submitted its own bill, targeting livestock farmers as the main nitrogen
polluters (NOS, 2020b). A spokesperson for minister Schouten states that a reduction of 50%
is difficult to achieve both financially and socially, referring to the protests that farmers have
conducted against the nitrogen measures (NOS, 2020c).
The report by the Advisory Board on Nitrogen Problems ‘Niet alles kan overal’, states that the
national nitrogen emissions should decrease by 50% by 2030. This reduction leads to 74% of
the Natura 2000 areas to be brought below its critical deposition value for nitrogen by 2030.
This reduction should continue after 2030 in order to bring all other Natura 2000 areas below
its critical deposition value, and the nature areas can recover before 2050.
First, a structural approach regarding National Nature Targets should be formulated, in which
nature restoration measures and the required emission reduction should be recorded. This
approach is to be legally secured and should consist of two interconnected main tasks: the
nature approach and the nitrogen approach.
The nature approach prioritises nature restoration. The structural approach aims to create a
favourable conservation status of Natura 2000 sites, and to restore nitrogen-sensitive habitats.
Recovery and management measures should be taken to achieve this, as well as adjustments
of the hydrological conditions where necessary. The report recognizes that area-specific
customization is necessary to this end. The resilience of nature is to be strengthened through
the creation of transition areas and corridors, while keeping in mind ‘interweaving’ of other
functions.
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The nitrogen approach differentiates between the approach towards NH3-emissions (from
agriculture), which requires a differentiated area-specific approach, and the NOX-emissions
(from other sectors), which requires a generic approach. The approach towards NH3emissions should include a reduction of emissions by balancing mineral use in agriculture; a
modernization of the current manure policy; utilization of spatial policy to concentrate landbased agriculture on the peak agro-productive soils; a minimalization of environmental impact
on a local scale through targeted placement and relocation of farms around nature areas; and
creation of an ‘open-source’ measuring network regarding emissions.

7.3) Forecast
The forecast charts likely futures based on the identified uncertainties: climate change and the
nitrogen crisis. The trends within these uncertainties include a global temperature rise of either
1°C or 2°C, with a slew of changes in seasonal temperatures and precipitation as a result; and
a decline in nitrogen emissions of either 26% or 50%. The scenarios that can be made are
thus:

Figure 26: The four scenarios created through uncertainties ‘temperature rise’ an d
‘nitrogen emission reduction’.
Worst-case scenario ‘All-around loss’ incorporates a global temperature increase of 2°C, and
a national nitrogen reduction by 26%, conforming with the plan of Minister Schouten. Bestcase scenario ‘Manageable threats’ incorporates KNMI-scenario ‘WL’ and a nitrogen reduction
by 50%, conforming with the plan/critique/bill by the Advisory Board on Nitrogen Problems and
by political party Groenlinks. As these scenarios are to fulfil the purpose of a forecast, only the
best-case scenario and worst-case scenario are discussed extensively.
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7.3.1) Worst-case scenario ‘All-around loss’
Worst-case scenario ‘All-around loss’ incorporates both a global temperature increase of 2°C,
and a national nitrogen reduction by 26%, conforming with the plan of Minister Schouten. The
temperature rise affects precipitation, evaporation, solar radiation, etc, while the nitrogen
reduction affects (the severity of) measures taken to reduce the nitrogen emissions.
Table 6 shows an overview of yearly and seasonal variables and corresponding indicators.
This table indicates several trends. For winter, the average temperature increases, while the
amount of frost and ice days decrease. The average winter precipitation increases, with a
slight decrease in wet days (≥0,1mm), and a slight increase in the number of days with a
minimum precipitation of 10mm. The 10-day rainfall sum that is exceeded once every 10 years
increases.
The higher winter temperatures mean that less snow will fall and/or accumulate, leading to
higher river discharge in winter instead of spring. In combination with the increased amount of
precipitation and the increased number of wet days, this leads to an increased risk of flooding
of major water bodies, such as the river Rhine. This flooding might result in infiltration of Rhine
water into the Heelsumse brook. The increased amount of precipitation may also influence the
water quality of the Heelsumse brook: rain water is lower on the pH scale than seepage water.
Increased amounts of rainwater in the brook, possibly in combination of infiltration with Rhine
water, might influence the chemical quality of the water, affecting species sensitive to a higher
pH or to rainwater-specific contaminants (Verdonschot & Loeb, 2008).
The average summer temperature is also expected to increase. While the number of tropical
nights remains the same, the amount of summer days greatly increase. The warmest summer
day increases by double the amount the coolest summer day increases with (2.3°C and 1.6°C,
respectively). Summer precipitation increases, with a slight increase in wet days, and a
variable change in days with more than 20mm. The average highest precipitation deficit during
the growing season reaches 145mm, while the highest precipitation deficit that is exceeded
once every 10 years reaches 240mm.
The increased temperature in summer, in combination with the expected increase in summer
days may induce heat stress in flora (Heckathorn, 2013) and fauna (including humans!)
through, for example, heating of brook water and the resulting reduction of oxygen in said
water (Senhorst & Zwolsman, 2005). The lack of water may also inhibit migratory species from
travelling up and down the brook. The Veluwe is currently experiencing a precipitation deficit,
which is expected to rise due to increased solar radiation and higher temperatures. Though
heather is mainly drought resistant, the risk of drought stress is high during prolonged dry
years. Droughts also increase the risk of wildfires, which damage habitats (Witte et al, 2009).
Note that the study area is located relatively high and on (permeable) sandy soils, and the
source of the brook’s water is groundwater: further water supply is not possible. The presence
of water extraction facility La Cabine therefore poses a risk to the threatened groundwater
supply. Prolonged droughts on sandy soils also cause the soil to become hydrophobic. Such
soils require small amounts of water in order to become hydrophilic again. Large amounts of
water, such as showers exceeding 20mm, will run off instead of infiltrating the soil, thus
maintaining the water deficit and causing erosion of the brook banks (Gimbel et al, 2015). In
addition to this, the drought will improve ‘ventilation’ of the soil. This may lead to accelerated
mineralisation (release of nutrients) which may, in turn, lead to eutrophication of the soil, killing
plant life which prefer nutrient poor soils (Spek et al, 2010).
In worst-case scenario ‘All-around loss’, the national nitrogen emissions is supposed to fall
with 26% by 2030, and the nitrogen deposition on at least 50% of the area of the nitrogensensitive habitats in Natura 2000 areas must be brought below the critical deposition value.
As stated before, the habitat types that occur within the study area differ in Nitrogen sensitivity,
46

and critical deposition values of the Veluwe as a Natura 2000 area were exceeded by 25-50%
as of 2017 (Gies et al, 2019).
The proposed 26% reduction, though a self-imposed obligation by the Dutch government, still
poses several risks toward Dutch nature, and by extension, the study area/Heelsums brook
valley. The voluntary measures are not legally enforceable: reaching the desired emission
reduction may therefore prove difficult. The achieved emission reduction may be partly taken
up by other sectors, such as the restarting construction industry. A reduction by 26%, in
combination with the money the government has set aside for the purposes of restoring nature
and developing new nature can be considered measures that ‘only’ realize less deterioration
of nature, not real improvement. Note that the Veluwe Natura 2000 area exceeds its critical
nitrogen deposition value by 25-50%: it can be considered doubtful whether the proposed 26%
reduction will halt the deterioration of the nitrogen sensitive habitat types in the study area.
Summing up: in winter, oxygen stress caused by flooding may occur in the study area, possibly
killing flora. The precipitation deficit caused by an increase in temperature in summer
increases the risk of wildfires, drought stress, and oxygen stress due to warming water. This
influences the water balance of the brook: a reduction of ground water levels caused by
multiple years with a precipitation deficit influences seepage. Long lasting droughts damage
or kill water dependent flora and (migratory) fauna, and reduce food and water availability for
wildlife. Heat stress poses a risk for wildlife, but also for humans (e.g., the elderly). It is
therefore key to increase water retention in the brook valley area, e.g., by constructing
marshlands, to prevent water deficits in dry periods.
The proposed 26% reduction of nitrogen emissions may not be achieved due to concerns
about legal enforceability, and may in actuality be lower due to the appropriation of freed
‘emission space’ by the construction sector. The nitrogen sensitive habitat types in the study
area may prove to not become part of the 50% the Dutch government wishes to have below
the critical deposition value, as the Veluwe exceeds its critical deposition values by 25-50%.
Should this prove the case, the continued nitrogen deposition may lead to eutrophication in
the study area, which puts species that prefer a nutrient-poor habitat at risk of disappearing,
to be replaced by more common species that prefer nutrient-rich habitats.

7.3.2) Best-case scenario ‘Manageable threats’
Best-case scenario ‘Manageable threats’ incorporates both a global temperature increase of
1°C, and a national nitrogen reduction of 50%, conforming with the plan of the Advisory Board
on Nitrogen Problems led by former minister Remkes, and in extension, the bill submitted by
political party Groenlinks. Though best-case, this scenario will incorporate the possible
detrimental effects of climate change and nitrogen precipitation. However, these effects are
not as extreme as in the worst-case scenario.
It is important to note that the changes in most indicators discussed in the previous
scenario/chapter regarding to uncertainty ‘climate change’ (e.g., winter/summer
temperature/precipitation) are not as extreme as in worst-case scenario ‘All-around loss’.
Refer to table 6 and 7 for an overview of changes in indicators. Both scenarios offer a
challenge to mitigating damage caused by the uncertainties discussed: worst-case scenario
‘all-around loss’ predicts considerable threat to flora and fauna through desiccation and
eutrophication: best-case scenario ‘manageable threats’ deals with the same issues, though
to a lesser extent than the worst-case scenario. Especially the effect of nitrogen deposition is
expected to be less intense (providing the nitrogen sensitive habitats fall below the critical
deposition values!).
Winter temperature and precipitation increase, and frost and ice days decrease by about a
quarter of those in the reference period. The decrease in wet days and the increase in days
with more than 10mm of precipitation is equal to scenario ‘All-around loss’. The 10-day rainfall
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sum that is exceeded once every 10 years increases by 5mm. Summer temperature and
precipitation increase, tropical nights remain the same as in both the reference period and
worst-case scenario ‘All-around loss’, and summer days increase slightly.
The effects of these changes are similar to those discussed in worst-case scenario ‘All-around
loss’, though likely not as extreme in this scenario. Droughts and precipitation deficits are likely
to occur, bringing with it the risk of multiple stressors, which may in turn lead to loss of habitats
or biodiversity dependent on the (seepage) water.
The report by the Advisory Board on Nitrogen Problems ‘Niet alles kan overal’, states that the
national nitrogen emission should decrease by 50% by 2030. This reduction leads to 74% of
the Natura 2000 areas being brought below its critical deposition value for nitrogen by 2030.
This reduction should continue after 2030 in order to bring all other Natura 2000 areas below
its critical deposition value by 2040, so that these nature areas can recover before 2050.
Realizing this decrease in nitrogen deposition over the long-term would signify that the
biodiversity and habitats of the study area are at significantly lower eutrophication and/or
acidification risk in the longer term. While the nitrogen reduction is being realized, measures
should be taken to mitigate damage incurred by nitrogen deposition, such as grazing; mowing
and disposal of clippings; or (partial) soil cutting.
The measures described in the report would imply that the present farm/contracting company
would likely need to relocate/be bought out, as it is located within a Natura 2000 area, as well
as on less agro-productive soil (sandy soils, refer to chapter ‘Soil’). Another possibility is a shift
in business operations towards an inclusive, integral approach that contributes to sustainable
food production, good environmental quality, an attractive and vibrant countryside, while
preserving cultural value and restoring biodiversity. The latter fits best within municipal plan
‘Verbindend Landschap’, though the former may be necessary in order to reduce nitrogen
deposition effectively and quickly in the surrounding (Natura 2000) area.
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8) Interview results
The interview questions were broadly divided into perception of the current state of the area,
threats to the area, possible solutions to said threats, future developments which may affect
the area, opportunities to improve on the area, the perceived ideal state (vision) of the area in
the future, the perceived responsibilities of the stakeholders in achieving this ideal, and the
ways in which changes towards realizing this ideal should be financed. For a full list of
interview questions, consult Appendix 1.

8.1) Perceptions of the current state of the area
The stakeholders were questioned about the to them most important characteristics of the
area. Note that the stakeholders had the opportunity to discuss multiple characteristics. The
most important characteristics were ‘Policy goals’, relating to the area being part of the KRW,
Natura 2000 Veluwe, the Gelders Natuurnetwerk, et cetera. These characteristics were
exclusively noted by the governing organisations (e.g., Province of Gelderland, Municipality,
Natuurmonumenten, Water board Vallei & Veluwe).
The other main characteristic is recognized to be the ‘Uniqueness’ of the area. Some
stakeholders mentioned the area as being ‘unique’ or ‘special’, some without outright saying
the word(s) but through expressing a desire to see similar areas in other places in the
Netherlands. Three of the stakeholders elaborated on the uniqueness of the area by
mentioning its ‘landscape features’ (through referring to being a heather brook (valley) or being
located on a sandr) and/or ‘biodiversity values’ (for example, by referring to the waterdependent flora) that grant the area its uniqueness. Two of the actors were bound to the area
through family ties, of which one noted that this caused a certain sense of ‘involvement’ with
the landscape.

Figure 27: The most important characteristics of the stu dy area according to the
interviewed stakeholders.
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8.2) Stakeholder visions
The different stakeholders were questioned about what the area should look like on the
medium to longer term, with regards to landscape, biodiversity, recreation and/or agriculture.
The responses are mapped in Figure 28.
Two stakeholders admitted to wanting to preserve the current characteristics (e.g., soil
characteristics, water quantity and air quality) of the brook valley, while one other admitted
they were not involved in the process of envisioning on the longer term, instead putting their
efforts into upkeep of their land. Between the rest of the stakeholders, the general consensus
was that the natural values (e.g., biodiversity) of the brook valley need to be improved upon.
Four stakeholders advocate for a full removal of any agriculture in the area, with the aim of
returning as large an area as possible to nature. One stakeholder, the farmer, noted the
current agricultural activities in the area are fine and needed not be changed. Two others
envision agriculture as having a place in the brook valley of 2030, provided that it is sustainable
agriculture/nature inclusive agriculture, of which both stakeholders noted that compromise is
possible regarding both options:
“There are compromises to be made, such as the example of the
contracting firm. If you cannot get rid of him, then at least you should get
rid of the livestock farming” – Resident, personal communication.
Four stakeholders envisioned extensive recreation as having a place in their vision, of which
two stakeholders noted recreation as a way for people to experience the area, and
consequently, to become more involved with either the area or with nature in general. One
stakeholder in particular noted that the recreational pressure is becoming too high and needs
to be reined in:
“For example, the Posbank has to close because that area is too wellknown and that will happen here too if we don't do something now” –
Resident, personal communication.
Four stakeholders mentioned that it is possible for the area to remain fragmented in ownership,
of which three noted constant deliberation with private owners is necessary to achieve their
respective visions. Two others noted that a deprivatization of ownership of the area is
necessary to attain their ideal state. This related mainly to the farm, but also to the paper
factory. One of these stakeholders in particular noted that:
“This area is so unique that you should really strive to place it in the hands
of nature managers as much as possible. […] It is less about what the area
looks like, but more about the vision of who owns and manages it. As long
as it is in private hands, you keep muddling around a bit, having a conflict
of interest, and you can never really solve that.” – Resident, personal
communication.

Note that the two stakeholders that advocated for deprivatization are included in the node
‘Agriculture’ in Figure 28. The other stakeholders that advocated for a full removal of the
agricultural practices did not indicate a desirable manager of the current agricultural lands,
should these be vacated in the (near) future.
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Figure 28: An overview of stakeholder visions, divided into the subjects of agriculture,
biodiversity, recreation and ownership.
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8.3) Perceived threats to the area
The second interview question was related to those activities or issues that negatively impact
the (development of) the area. Several of these activities or issues have already been mapped
in the problem framework, table 1. Figure 29 shows a Sankey diagram of threats to the area
that have been mentioned by the stakeholders, divided into several broad themes.
The first flow shows how many times a presence of a certain company, land owner(s), or
infrastructure has been mentioned, as well as the effect the presence of said company or land
owner(s) has on the area (e.g., noise pollution, aesthetic issues, etc). Note that the first flow
also maps some threats to biodiversity (e.g., nitrogen deposition, fragmentation,
eutrophication). These threats have not been mentioned outright or in themselves, instead
only as a consequence of the presence of the company in question. The second flow maps
threats to biodiversity that have been noted without being related to the presence of any
company or land owner(s). The third flow maps threats regarding governance, which include
processes regarding decision-making and policy (processes). The final flow concerns
recreational pressure and population pressure, two threats that are separate from the first
three in that they cannot be related to either the presence of any landowner, to biodiversity, or
to governance.
The presence of contracting company E.J.G. Gerritsen is mentioned as problematic most
often, followed by the roads A50 and N225, and paper factory Schut. These companies/roads
mainly contribute to nitrogen deposition, eutrophication (of the brook water) and fragmentation
(of the area/habitat). The threat of desiccation of the area, but also on the level of the Veluwe,
is mentioned most often regarding threats to biodiversity and is attributed to the presence of
pumping station La Cabine twice, and once to climate change. The latter was also expected
to exacerbate the problem of desiccation in the future.
Scale mismatch, referring to the Heelsums brook valley area as being too small to be included
in nature recovery programmes or policies; organisational fragmentation, referring to the
segmentation of a system in such a way that the system ends up operating with pieces
unconnected or missing; and lack of organisational priority; referring to the Heelsums brook
valley being unknown/being given less priority by policymakers/nature managers are the three
main threats regarding the flow of ‘governance’.
This data implies that the main threats to the Heelsums brook valley are those that affect the
biodiversity in the area. Especially the threats of eutrophication/nitrogen deposition and
desiccation match the uncertainties mapped out in the forecast: the stakeholders are evidently
concerned about the future effects of eutrophication and climate change and its effects of the
water balance of the stream. However, most stakeholders did consider desiccation as a
phenomenon on a scale on which they had little influence: water extraction station La Cabine
was only mentioned twice as being a threat. It is unknown why this is the case, whether
through ignorance or through perceived lack on power on its activities.
Between the various companies, land owner(s), and infrastructure, the presence of contracting
company/farm E.J.G. Gerritsen is evidently the biggest interference in the area, mainly through
nitrogen deposition and eutrophication, but also for its fragmenting effects. When mentioned
in their visions, the stakeholders had different ideas on the role of agriculture in the overarching
goal of improving the area’s natural values (through the aforementioned full removal or change
in business practices (Figure 28)). The next subchapter will discuss the solutions the different
stakeholders think is best for the threats discussed in this subchapter.

52

Figure 29: Overview of threats to the (development of) the area.
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8.4) Solutions to threats
After inquiring as to perceived threats, the stakeholders were asked to come up with solutions
to said threats. The majority of solutions were aimed at the greatest (perceived) threats, being
the presence of contracting company E.J.G. Gerritsen and the highway A50, as well as the
threat of desiccation (Figure 30).
The presence of contracting company E.J.G. Gerritsen was perceived as one of the greatest
threats to the area, mainly due to the calf farming and agriculture, which consequently leads
to eutrophication and nitrogen emissions (due to manure), and fragmentation of habitat. Some
stakeholders recognized the ‘right to exist’ of the company and did not outright wish for the
company to move, though they recognized the threats the presence posed. The solutions to
the threats caused by the contracting company can be (roughly) grouped into three categories.
“Either he has to switch to natural agriculture, so organic or natureinclusive, or he has to go, because he is mainly a contract work company
and he does not have to be here” – Terrain owner, personal
communication.
The first of these categories is ‘Business as usual’, in which minor, if any, adjustments to
business operations are to be made. These adjustments include creation of a ‘buffer zone’ of
a set distance around the brook to prevent eutrophication of the water, and (already
implemented) restrictions on further expansion of the company. The latter are policies on a
municipal level.
The second category is ‘Adjustments’, encompassing larger changes in business operations.
One stakeholder expressed the specific desire for the farmer to switch to sustainable
agriculture to prevent eutrophication by nutrients, pesticides, et cetera. Another adjustment
would be the termination of the livestock farming aspect of the company.
The last, most extreme category, is ‘Relocation’, in which the whole company is to relocate
from the brook valley. Note that this option was often mentioned in the same sentence as
‘changing business operations’, which may be due to the aforementioned ‘right to exist’ the
stakeholders consider when talking about the farm owner. The province of Gelderland noted
that in exceptional cases, it will buy lands or entire companies, and deploy involuntary
instruments to buy out or relocate parties. However, this only occurs if the area is sufficiently
important, which may be due to political relevance (e.g., nitrogen crisis) and/or policy
frameworks (e.g., Natura 2000, GNN, etc). Out of the five stakeholders who mentioned
relocation, only one mentioned the possibility of expropriation. The others solely expressed
the possibility of relocating the company, without mentioning if this should be on a voluntary
or an involuntary basis.
The A50, noted to be a threat due to fragmentation of the area, nitrogen deposition due to the
car traffic, and a source of various types of pollution, was recognized as being a given on the
longer term. Mitigating solutions included constructing ecopassages, creating a type of
noise/green barrier, and to reduce the number of cars, respectively. One stakeholder in
particular expressed that technological advancements may reduce damaging effects on
(biodiversity in) the area caused by traffic.
Just like the threat itself, the solutions to the threat of desiccation were mostly on a greater
scale level than the brook valley itself. Possible solutions included large-scale replacement of
coniferous trees, which transpire year-round, with deciduous trees, or even with the historically
abundant heather. Preventing water wastage was also mentioned, as well as collecting
precipitation in, for example, a city centre for when it becomes necessary. Another proposed
solution were compensating measures by water company Vitens for the detrimental effects of
drink water extraction in the area.
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“Suppose La Cabine would not exist there, and you would start extracting
water there right now, then the province will state that the extraction will
have such effects on the environment that those effects will have to be
compensated for.” – Spokesperson for Water board Vallei & Veluwe,
personal communication
Another solution of note is the creation of a central organization that aims to integrate
resources (such as expertise, money, and knowledge) in order to further the development of
the brook valley.

Figure 30: Overview of possible solutions to the threats set out in the previous chapter.

8.5) Compensation and responsibility
The stakeholders were subsequently asked which party/parties were responsible for
effectuating changes should contribute towards realizing the solutions discussed in the
previous chapter. These contributions consisted not only of funds/money, but also of
manpower, knowledge, expertise, et cetera. The decision-making/managing entities (e.g., the
Province of Gelderland, the Municipality of Renkum, Water board Vallei & Veluwe, and
Natuurmonumenten) will be discussed separately from other stakeholders due to their power:
these stakeholders have authority, influences and/or resources relating to plans, programmes,
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policies, or processes that may influence area development. These stakeholders, or decisionmakers, shall thus be discussed individually.

8.5.1) Province
The province of Gelderland noted that it is able to subsidize/contribute financially to projects
or initiatives if these contribute to realizing its goals, and pointed out a number of subsidies
available: e.g., subsidies for the purchase of (agricultural) land, the depreciation of said land
to nature, the development or management of nature, and subsidies for management of edges
of watercourses (‘buffer zone’). The province also pointed out subsidies and settlements
related to the ongoing nitrogen crisis, e.g., the targeted purchase of livestock farms.
The province usually adopts a facilitating role, unless the (political, policy) relevance of an
area is such that it is necessary for the province itself to take measures. Note that this occurs
only in exceptional cases. The province may ask third parties to take initiative, or get involved
when third-party initiatives are presented. In these cases, the province is able to contribute
funds and/or expertise to projects or processes, such as having an expert join the initiative or
(project) group.

8.5.2) Municipality
The municipality of Renkum pointed out it has little funds to contribute to the development of
the study area, but noted that, dependent on the initiative, it may be able to financially
contribute a little. It noted that it has the power to ask/impose third parties (e.g.,
Rijkswaterstaat, the province of Gelderland) that plan to redesign (elements of) their land to
make certain additional changes to said (elements of) the land, thus indirectly making use of
the funds of the third party. However, in order to be able to do this, a broader vision on the
area is necessary. The spokesperson for the Municipality of Renkum clarified thusly:
We then drew up a vision about the Gemeentepoort. When the province
wanted to carry out work at the roundabout located in this area, we were
able to respond and have them repair the nearby bridge. In that sense, I
think a vision is very important: where do you want to go? If you have that,
you can fit all the activities that are going to take place within that vision. –
Spokesperson Municipality of Renkum, personal communication
The role of the municipality of Renkum is broadly restricted to its policy duties, e.g., making
sure that third-party initiatives will not inconvenience another party, and to its own
grounds/terrain. The municipality is generally dependent on initiatives from society (which
currently comes from the working groups) regarding developments, even more so in the
context of the soon-to-be-implemented Environmental Act. Under this law, a notification and
a motivation obligation applies to the environmental vision and the environmental plan: when
notifying a decision, the competent authority indicates how the participation will be structured
and, when adopting the decision, the competent authority indicates how different stakeholders
have been involved in the preparation and what the results are (motivation). The municipality
did note, however, that not all residents are yet aware of this fact: those residents keep looking
to the municipality for action or solutions. If its residents desire municipal actions, the property
tax needs to be increased, which is generally unwanted.
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8.5.3) Water board Vallei & Veluwe
The water board noted that it is able to contribute to plans that aim to further (the development
of) the area, both financially and through provision of manpower, expertise and experience
(with field processes, spatial development and design of the brook). The water board adopts
a following role with regard to initiatives of other parties, for example, a possible relocation of
the contracting company. Its main focus lies on its own responsibilities/obligations regarding
policy objectives, such as the ecological standards as described in the Environmental Vision:
HEN Water. In addition to this, the water board is responsible for the realisation of Natura
2000 goals concerning the brook itself, and for monitoring the effects of measures taken on
the habitats/species set out in this policy.
In addition to this, the BEVI2050 requires the water board to further consult with stakeholder
regarding matters concerning (ground)water. It may therefore be expected that the water
board will adopt a more active role regarding consultation with the various land owners in the
study area.

8.5.4) Natuurmonumenten
Natuurmonumenten mainly contributes experience, support, commitment and persuasiveness
in order to reach its goals. Natuurmonumenten has a base of volunteers who fulfil various
purposes. Otherwise, Natuurmonumenten adopts an informing and facilitating/meeting role,
such as through the organization of the regional conference in 2018. Natuurmonumenten
expresses desires to set up collaborations with farmers for more biodiversity, or to (keep)
mobilising municipal and provincial politics in order to effectuate an eventual relocation of the
present farm.

8.5.5) Other stakeholders
Those stakeholders which do not belong to any of the previously discussed organisations or
entities were also inquired as to the ways of contributing to any changes towards their visions,
as well as who would be responsible towards realizing those changes. These stakeholders
have been grouped as such as they have little, if any, decision-making power. Instead, these
stakeholders are affected by decisions made by the decision-makers. The results of the data
obtained from these stakeholders are visualized in Figures 31 and 32, respectively.
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Figure 31: Overview of sources of resources necessary to implement the necessary
changes, according to the stakeholders.
Most stakeholders expected the subsidies to provide for the necessary changes in the area,
of which the province was mentioned most often. Two stakeholders did mention subsidies, but
did either not mention the source or did not care for the source. One other looked to the Dutch
central government, particularly to the funds that have been made available to realize
reductions in nitrogen deposition, relating to the ongoing nitrogen crisis.
The community (e.g., the residents and recreants) was mentioned five times as being a source
of either funding, manpower, or expertise, of which the former was mentioned most often. One
stakeholder indicated that they are willing to contribute to the realization of measures if they
were consulted about it.
A single stakeholder mentioned that the tourist tax should be utilized to maintain/restore
nature. This same stakeholder also advocated for a general shift in the subsidy system:
“If I spend €1 for a kilo of organic apples that actually cost €2 but I pay a
euro in tax, I think I am buying cheaply. But if there had been no subsidies,
I would have paid less tax, and that fruit would have been slightly more
expensive.” - Resident, personal communication
Another stakeholder put into perspective the matter of funding by referring to the estimated
costs of measures. The cheaper measures could, to them, be largely funded through
sponsoring, while the more major measures should be largely to completely funded through
subsidies.

58

Figure 32: Stakeholders that should take responsibility for implementing the necessary
changes.

Three stakeholders mentioned the province of Gelderland as being either responsible for the
potential relocation of E.J.G. Gerritsen, or expected the province to buy the company, as it is
actively buying out companies due to the current nitrogen crisis/debate. One of these
stakeholders placed emphasis on the province being responsible, as opposed to the
municipality, and explained this as the municipality being expected to represent individual
business interests. Another stakeholder did look both towards the province and the
municipality as being responsible for the relocation. Yet another expected a relocation through
an interplay of the municipality and the owner of the company himself.
It may be interesting to note that two stakeholders mentioned that the owner of the company
may be willing to move, of which one noted that for this to happen, the owner needs to be
disburdened regarding a possible new (business) location. One other stakeholder noted that
people tend to look for the right moment, or otherwise fear, to start a conversation about
relocation with the owner of the contracting company.
Paper factory Schut was also noted to have an open stance towards realizing certain changes
with regards to its business park, but this company, too, needs to be disburdened regarding
investments such as time and money.
Two stakeholders noted that the responsibility for realizing changes lies with the community,
or the land owners, themselves, in combination with the municipality of Renkum. This is also
true for Natuurmonumenten as a land owner and nature manager: the stakeholder felt
Natuurmonumenten may, at times, have a ‘drawing board policy’. More intensive contact
between Natuurmonumenten and the municipality is therefore desirable.
One stakeholder mentioned that they were willing to coordinate proposed measures, such as
integrating available knowledge and getting the necessary manpower. Another stakeholder
noted that they have already, and will continue to adopt the role of onlooker: through noticing
and reporting developments, they keep the discussion about the area going.

8.6) Changemaker
The last, optional question, related to the (perceived) need for a ‘changemaker’: a person who
is committed to establishing the necessary vision, support base, and funding necessary for
the development of the Heelsums brook valley. In other words, this person would formulate,
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organise and find funding for projects that fit the future vision regarding the Heelsums brook
valley. One of the first stakeholders interviewed mentioned the need for such a changemaker,
and the question was raised with each subsequent interviewee.
Five stakeholders were of the opinion that such a changemaker is necessary for the further
development of the Heelsums brook valley, though none of these stakeholders were able or
interested in fulfilling this role. One stakeholder noted that the Foundation Renkums Beekdal
is already fulfilling the role of changemaker, while one other noted that the municipality of
Renkum sometimes attempts to fulfil the role of changemaker but seems to struggle with
combining this with its other activities.
One stakeholder noted the changemaker should be appointed by either the province or the
municipality, while another noted the changemaker should be hired and paid for: either by the
municipality or on a shared budget. The representative of the municipality emphasized its lack
of funds and that, while the need for a changemaker is recognized, this need is not so strong
that the municipality will arrange for such a person/role. One stakeholder thought the
changemaker should work full-time; two others thought the changemaker could be more of a
longer-term, part-time function.

8.6) Concluding
The Heelsums brook valley area is mainly valued for its status within (multi-level) policies and
its uniqueness, attributed to its landscape features and biodiversity. The majority of
stakeholders wishes to conserve these values at the least, but preferably improve upon them
in the future, though the biodiversity is threatened by the (effects of the) presence of the roads
A50 and N225; the contracting company/farm E.J.G. Gerritsen; and, to a lesser extent, the
horse husbandry on the terrains of paper factory Schut and estate De Kamp. Desiccation also
threatens the area, though this cannot be attributed to the presence of any of the
aforementioned organizations due to it being a threat on a larger scale/level. The development
of the area is halted/impeded due to several threats related to governance, mainly
organizational fragmentation, lack of organisational priority, and scale mismatch. An increase
in recreational pressure, with the main result being an abundance of litter, was noted by few
stakeholders as being a threat.
The solutions devised by the stakeholders were mainly focused on the main threats. The
presence of the roads was accepted as being a given, though the fragmenting effect may be
lifted due to the construction of additional ecopassages, and the noise/sight pollution by
construction of noise/green barriers. While the company/farm E.J.G. Gerritsen is recognized
as having a right to exist and the owner is recognized as being a neighbour/resident of the
municipality, its detrimental effects to the (biodiversity in) the area are perceived as being so
negative that most stakeholders either call for adjustments to its business operations or
relocation entirely.
The devised solutions for the problem of desiccation varied: reducing water wastage; forest
conversion; collecting and redirecting precipitation; changed business practices of the
downstream Norske Skog; compensation of drinking water extraction by Vitens’ La Cabine;
and the construction of seepage zones (also in the upper stream area!) were all mentioned as
possible solutions to abate desiccation.
The problem of organizational fragmentation is to be solved through the creation of one central
organization that commits to the development of the area, though this problem may also be
solved through the appointment/emergence of a single ‘changemaker’ that aims to do the
same. Both would need to keep up communications between parties, start concrete projects
and apply for funds, with the final goal of realizing the shared vision for the long-term
development of the area. Although nearly all stakeholders would welcome such a
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changemaker, none were able or willing to take up this role, instead looking to the province or
municipality to appoint and/or fund such a person.
Most stakeholders expected the province and/or municipality to fund and/or take responsibility
for realizing the necessary changes in the area, e.g., relocating/buying out contracting
company E.J.G. Gerritsen. While the province did point out a number of subsidies that may
realize that example, it takes on a facilitating role. The municipality indicated a general lack of
funds and that it, too, adopts a facilitating role when it comes to the development of the area,
partly in anticipation of the upcoming Environmental Act discussed earlier. This was
recognized by a single stakeholder, who was of the opinion that because the land is owned
by multiple stakeholders, e.g., the community, it should be managed by this community in
consultation with the municipality.
The community (again, the residents and recreants) was noted to be a possible source of
resources several times, of which funds in the form of voluntary donations were mentioned
most often. Manpower, in the form of volunteers, and expertise, from the working groups, were
noted to be present already. Other parties, such as Water board Vallei & Veluwe and
Natuurmonumenten, indicated that they were able to offer resources towards the development
of the area, such as funds, expertise, or experience, provided there are concrete plans towards
the development of the area.
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9) Backcast
The scenarios outlined in the forecast and the visions elicited of the stakeholders do not align.
The effects of climate change and nitrogen deposition are likely to negatively affect the
(habitats of) the biodiversity in the study area, while stakeholders envision at least a
preservation of said (habitats of) biodiversity. The next step in the analysis is working
backwards towards the present situation to explore which interventions are needed to either
attain the desirable future or avoid the undesirable ones. Note that the subsidies referred to
are all listed in Appendix 5.

9.1) Addressing E.J.G. Gerritsen
The presence of contracting company/farm E.J.G. Gerritsen should preferably be addressed
first, due to its detrimental effects of fragmentation, eutrophication of the brook water, nitrogen
emissions and resulting nitrogen deposition. These effects are mainly caused by the farm
aspect of the business, meaning the calf farming and the agriculture. The options are a
relocation of the company, or a shift in agricultural practices.
The former fits within the frameworks of the EU Biodiversity Strategy for 2030 of Natura 2000
and, consequently, the Nature Network Netherlands and the Gelders Nature Network: the
lands surrounding E.J.G. Gerritsen, although located within a Natura 2000 area already, are
all designated as “natural ambition terrain” for the GNN (see Figure 23). This change may be
financed in several ways.
The farm owner may apply for the subsidy “Change of function for Gelders Nature network”
(NL: Functieverandering voor Gelders Natuurnetwerk). This one-off subsidy aims to make up
for the decrease in economic value of agricultural land to nature. Another option is applying
for the incentive scheme ‘Quality impulse for nature and landscape’ (NL: Kwaliteitsimpuls
natuur en Landschap (SKNL)), which offers subsidies for change of function and subsidies for
investment measures. The former aims to permanently transform agricultural land to natural
land, the latter is meant for measures necessary for the development or maintenance of the
management or landscape package.
Another possibility is utilizing the funds released by the Dutch government and the provinces
in the context of the nitrogen crisis. The province of Gelderland had a voluntary purchase
scheme for calf farms in the province (NL: Vrijwillige aankoopregeling Gelderse
kalverhouderijen), which encompassed voluntary business closure by selling real estate
assets. This scheme, however, has expired: farmers had to report to the province by
December 1st, 2020. Dependent on the development of the nitrogen crisis, there is a possibility
a comparable scheme may emerge in the future.
The farm may also be bought by other parties than the farm owner through the subsidy
“Acquiring land for the Gelders Nature Network” (NL: Grond in bezit krijgen voor het Gelders
Natuurnetwerk), which may be applied in order to acquire a nature ambition site or to acquiring
a nature ambition site in combination with the decline in the value of the buildings on that site,
due to the change in function.
To move the present farm buildings, the subsidy “Relocation of farm buildings for Gelders
Nature Network” may be applied for. This subsidy may be applied for in order to dismantle,
relocate and rebuild a farm building. This subsidy may also be applied for in order to adapt a
farm building, or to build a new one at a different location to replace an existing building. Note

62

that for this subsidy to count, the owner of E.J.G. Gerritsen needs to have a new location to
resume his business.
After a transformation of agricultural land to natural land, the (earlier discussed) subsidy
“Organization of the Gelders Nature Network” (NL: Inrichting van het Gelders Natuurnetwerk”
may be applied for, which is also meant for organizing/designing new nature. Thereafter, the
new nature manager(s) may apply for the subsidy “Management subsidy Nature and
Landscape (SNL)” (NL: Beheersubsidie Natuur en Landschap (SNL)), to help fund the needed
nature and landscape management, provided that the nature manager(s) possess a certificate
Nature and Landscape Management; the nature area is 150ha or more; and the nature areas
and management types are included in the Nature Management Plan Gelderland 2021 and
are eligible for subsidy. The management fee of this subsidy is set to rise to 84% from 75%,
as set out in the Program Nature.
The second option consists of a shift in agricultural practices. Which fits within the Common
Agricultural Policy and the vision of the Municipality of Renkum as described in the Landscape
Basic Plan: the municipality facilitates initiatives that contribute to the preservation of sight
lines, improve biodiversity values, and contribute to the preservation of open (agricultural)
enclaves within the forest. This includes nature-friendly management of roadsides, field
margins and pond and stream banks. The municipality also pays attention to and supports
developments that make the food chain local, transparent, and sustainable. Diversity in
agriculture is also stimulated with regards to the threat of climate change.
The subsidy Agricultural Nature and Landschape Management (NL: Agrarisch Natuur- en
Landschapsbeheer) is a habitat approach for (animal) species of international importance
based on a collective, area-oriented approach. The ANLb assumes effective and efficient
agricultural nature management (more nature gain), a collective, area-oriented approach and
responsibility. The subsidy requires membership of an agricultural collective. For the study
area, this is likely one of the organizations that falls under the Cooperative Agricultural Nature
Collective Veluwe (NL: Coöperatief Agrarisch Natuur Collectief Veluwe). This organization
offers a number of nature management packages, which include, but are not limited to, herbrich grasslands, restoring high water levels, nature-friendly banks, sustainable ditch
management, and so on.
Another option is utilizing the Delta Plan Agricultural Water Management, which aims to make
waterways comply with the objectives of the Water Framework Directive. All farmers belong
to the target group of the Delta Plan: the owner of E.J.G. Gerritsen may start his own project
or join an existing project. An example of an existing project is ‘Vital soil as the basis for a vital
Gelderland countryside’ (NL: Vitale bodem als basis voor een vitaal platteland Gelderland),
which aims to realize optimal soil fertility through the utilization of minerals, reducing
phosphate and nitrogen leaching, among others.
Yet another option is to join the project ‘Farming for Nature’ (NL: Boeren voor Natuur), which
is a vision of the convergence of nature and agriculture through an extensive farm system.
Farming for Nature is aimed at enhancing biodiversity on farmland, improving water quality,
and enhancing landscape quality through healthy farms: on which manure is made scarce and
the farmer works with higher water levels and more landscape elements. The farmer will be
reimbursed for this on the basis of a long-term contract. A farm system in which different forms
of land use have a function can contribute to sustainable development of the landscape by
creating gradients from wet to dry and from rich to poor: resembling the ‘old’ cultural landscape
(Wageningen University & Research, n.d.).

9.2) Addressing paper factory Schut and estate De Kamp
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The horse husbandry on the terrains of the paper factory and the estate may be addressed by
simply reducing the number of horses on the pastures. The Dutch ‘Own Horse Association’
(NL: Vereniging Eigen Paard) advises 0,5 to 1 hectare of pasture per horse, if roughage for
the winter is also included, otherwise 1 hectare of pasture offers space for approximately four
horses. Some form of (natural) pasture management with the aim of increasing speciesrichness, in combination with creation of ‘buffer zones’ surrounding the brook that aim to
prevent run-off, may possibly also be applied.
The business premises of paper factory Schut may be redesigned to increase aesthetic values
and reduce cluttering. The subsidy ‘Future-proof business parks’ (NL: Toekomstbestendige
bedrijventerreinen) may be used to achieve this. One aspect of this subsidy is centered around
realization of physical measures, another is centered around funding process supervision.
Both aim to make an existing business park future-proof. The physical measures may focus
on, among others, climate adaptation; increasing biodiversity; circular economy; energy
transition; and resilience to crime.

9.3) Addressing roads A50 and N225
The roads A50 and N225 are a permanent presence in the area: full removal will likely not be
established. A noise barrier already exists around the Wolfhezerheather/the terrain owned by
Natuurmonumenten, though not yet around/near the study area/the terrain of E.J.G. Gerritsen.
Road traffic noise, or noise pollution, may be reduced through traffic measures or noise
barriers, among other things (Ministerie van Algemene Zaken, 2019). The Dutch central
government has already implemented a reduction of maximum speed during the day (from
130km/h to 100km/h), mainly to reduce nitrogen deposition, but with the added benefit of
reducing noise levels very slightly (by around 2 to 3 decibel (TU Delft, n.d.)).
Measures such as the installation of noise barriers, however, are often only implemented
should the noise produced by the road exceed the so-called ‘sound production ceiling’, which
is not the case for the study area (Rijkswaterstaat, n.d.; Geluidskaarten Rijkswegen, n.d.-a;
Geluidskaarten Rijkswegen, n.d.-b). In addition to this, a possible sound barrier around the
A50 goes against the plans set out in the municipal Landscape Basic Plan, which aims to keep
sight lines from the A50 open. The sightlines to parts of the landscape that are situated lower
(such as brook valleys) are part of the cultural historical landscape. The municipality believes
thus that the sightlines should remain open as to not interfere with these qualities. The
Landscape Basic Plan does, however, aim to line the N225 with trees, which may reduce
noise level and/or light pollution of road traffic.
The fragmenting effect of the roads may be mitigated through the construction of (eco)passages. The A50 already has such a passage, the ecoduct ‘Wolfhezerheide’, which
connects nature area Wolfheze with nature area ‘Doorwerthse heide’. This ecopassage is
primarily designed for reptiles and amphibians, but may also be used by other fauna.
Somewhat in line with the problem of fragmentation is the creation of safer crossings for big
game along the N225/Utrechtseweg, as described in the vision of Natuurmonumenten for
nature area Wolfheze (Natuurmonumenten, 2017) . This needs to be carried out by the road
authorities, which is likely the Dutch Directorate-General for Public Works and Water
Management.
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9.4) Conclusion
The general stakeholder vision of conserving or improving upon the natural values of the area
does not align with the scenarios described in the forecast, which map desiccation through
the effects of climate change and eutrophication as an effect of excessive nitrogen deposition
as threats to the (habitats of) biodiversity in the area. Although desiccation and excessive
nitrogen deposition are threats on a larger scale than the study area, these threats may be
partly mitigated yet. Desiccation may be mitigated through measures that increase water
retention in the area, such as by constructing marshlands or wetlands in the area itself or, on
a larger level, by capping the water extraction activities of La Cabine at an (yet to be
determined) ecological threshold.
The contracting company/farm may either be relocated or bought out, or the business
practices may be changed towards more nature inclusive practices. The former may be more
easily achieved through utilizing the money set aside by the Dutch government to purchase
plots of land in between nature areas and make existing nature areas more resistant to the
effects of the nitrogen deposition. The paper factory may redesign its business park and
practice extensive grazing by horses or sheep, possibly with a combination of nature inclusive
pasture management. It is recommended to do away with the fencing as much as possible to
improve aesthetics and decrease fragmentation. In addition to this, a buffer zone around the
brook may be constructed to prevent any runoff from fertilizers, pesticides, or manure. The
highways, although a permanent presence in the area, may be hidden through barriers, and
made traversable through ecopassages.

9.4.1) Recommendations
Some further recommendations regarding the development of the landscape include utilizing
the subsidy ‘Biodiversity and Landscape’: a subsidy that aims to realize more varied, more
attractive landscape and/or increase biodiversity in said landscape, with a focus on
‘experiencing’ the landscape. This subsidy may be applied for in order to draw up a biodiversity
plan; implement physical measures that increase biodiversity or creating or restoring greenblue landscape elements; implement restoration or development measures in an agricultural
habitat; change of function; to periodically maintain green-blue landscape elements; and,
notably, to promote citizen participation and increase social involvement in the landscape.
The Program Nature, discussed earlier, requires the provinces to develop recovery programs
for nature areas on the Veluwe, and therefore, also for the Heelsums brook valley (Provincie
Gelderland, 2020). The province also commits to accelerated restoration of various types of
nature and, in the short term, extra nature management measures to counter the negative
effects of the excessive nitrogen load. The recovery will be accelerated in collaboration with
the owners and nature managers involved. This, too, mainly concerns nature manager
Natuurmonumenten.
The current excessive nitrogen deposition in the study area may be resolved through utilizing
the money for nature restoration and development. These funds will become available each
year from 2021 until 2030 to tackle the nitrogen issues, up to €300 million in 2030. In 2021,
there is also a one-off €125 million for nature restoration from the Nitrogen Budget Reserve.
This amount is meant for nature managing organizations to make their sites more resistant to
nitrogen, or to buy plots of land that lie between different nature reserves. For the study area,
this mainly concerns nature manager Natuurmonumenten, and the land of E.J.G. Gerritsen,
respectively.
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Any priority species in the area, listed in the ‘Room rules for Gelderland 2016’ (Provincie
Gelderland, 2016) may be conserved through utilizing the subsidy ‘Conservation of priority
species’ (NL: Behoud van prioritaire soorten). This includes some 60 species that are either
(internationally) protected or threaten to disappear on the short term. The subsidy may be
applied for with regards to introducing, breeding, or manual pollinating of priority species, into
research into where a priority species occurs; into how effective a given measure is for the
conservation of a priority species; or into what measures are necessary for the conservation
of a priority species in a given habitat, or into development measures that maintain or enhance
the habit of a priority species. For the study area, this may include the brook lamprey
(Lamptera planeri) and caddisfly (Trichoptera), among others.
Any invasive exotics in the area may be controlled by using the subsidy ‘Invasive exotics’ (NL:
Invasieve exoten). This subsidy has been made available in order to draw up an area plan
with measures against non-native plant and animal species, and to take measures over three
years against said plant and animal species. These species include Japanese knotweed
(Reynoutria japonica), policeman’s helmet (Impatiens glandulifera), giant hogweed
(Heracleum mantegazzianum), Canada goldenrod (Solidago canadensis), late goldenrod
(Solidago gigantea), and sunfish (Centrarchidae sp.).
The subsidy ‘Citizen involvement in nature, greenery and landscape’ (NL:
Burgerbetrokkenheid bij natuur, groen en landschap) may be used to promote citizen
participation. The subsidy may be applied for construction, management or improvement of
the quality of nature, greenery or landscape by residents in their living environment; involving
residents in activities in the field of nature, greenery or landscape in their living environment;
and involving residents by contributing to initiatives of volunteers to create or manage nature,
greenery or landscape. The subsidy ‘Biodiversity and landscape’, discussed in the previous
chapter, may also be applied for to promote citizen participation and increase social
involvement in the landscape.
The possibility of fitting the Heelsums brook valley into a framework of protection for the wider
brook valley area (which includes the Renkums brook valley) must also be considered. The
municipality of Renkum considers both brook valleys as ‘structural supports’ when it comes to
connecting the landscapes of the Veluwe and the river area. Both brook valleys are regarded
highly regarding their cultural historical and biodiversity qualities, as well as recreation
(Gemeente Renkum, 2017), though the Heelsums brook valley is recognized as being less
recognizable and perceptible. ‘Adopting’ the Heelsums brook valley into the Renkums brook
valley and sharing resources may boost the qualities of both.
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10) Discussion
The research problem of this study included a lack of a shared vision and a need for coherent
management of the Heelsums brook valley. To this end, the main research question:
What are the possibilities for common/shared courses of action for the next 20-50 years in the
Heelsums brook valley?
Has been developed, which is to be answered based on the following sub research questions:
•
•
•

What is the role of policies regarding the (future) development of the Heelsums brook
valley?
What are the current and potential roles of stakeholders in relation to promoting the
quality of nature in the Heelsumse brook valley?
What visions could be adopted based on the stakeholders’ perspectives?

The policies set out in appendices 3 and 4, and the selected few that have been discussed in
the strategic reference framework indicate that several themes are institutionally prioritized.
These themes include, but are not limited to, habitat and biodiversity conservation and/or
amelioration; climate change mitigation and adaptation; circular economy; and attention to
nature and landscape inclusive agriculture. Subsidies have been made available to achieve
these themes and goals set out in the plans and policies.
The province and municipality adopt a facilitating role regarding the future development of the
area, which is in line with the upcoming Environmental Act. The water board too adopts a
facilitating role regarding third-party initiatives, though as a regional government body, it still
has administrative responsibilities. Natuurmonumenten mainly adopts a facilitating/meeting
role, such as through organizing the regional conference in 2018, indicating it prioritizes future
development of the area. The other stakeholders mainly look towards the province and
municipality regarding area development and funding toward said (realizing changes towards
desired) development.
In the future, the governing bodies can be expected to keep their facilitating roles, keeping in
mind the upcoming Environmental Act (NL: Omgevingswet). However, all four parties
indicated a willingness to help area development, be it through expertise, experience,
manpower, or funds, provided there is a substantiated (management) plan. The other
stakeholders indicated they would be willing to help fund or coordinate proposed measures,
while one other indicated they adopted a signalling role. All stakeholders noted a need for one
person, the ‘changemaker’, to step up and actively work on area development.
The visions that could be adopted based on the stakeholders’ perspectives may either be a
more measured plan for the area, in which the current state is broadly conserved excepting a
shift in agricultural business practices, or a more extreme plan, which would require the
contracting company/farm as a whole to leave the area, returning the agricultural land to
nature. Both of these options fit within the (themes of the) plans and policies discussed earlier,
and subsidies are available to achieve both options.
It is recommended to make available money to hire the aforementioned changemaker, as
none of the stakeholders was willing or able to take up this role. This person may initialize and
keep up communications with and between the various stakeholders, while utilizing the
knowledge, expertise and funds of the various governing bodies to map and eventually realize
necessary changes. It may be wise to mobilise parties with decision-making power in order to
ensure organizational prioritization for the Heelsums brook valley, possibly by tapping into
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current, relevant issues (such as the nitrogen crisis) and the various policies applying to the
area (but are not met, such as the requirements for a brook of the Highest Ecological Level).

10.1) Limitations
The Strategic Environmental Analysis, though as complete as possible, may still not be a
complete overview of all characteristics of the area, especially regarding landscape and
biodiversity. This is due to lack of time and the fact that this SEA, whereas usually done in
between 6 and 24 months, with great monetary costs, has in this case been executed by a
single student. The steps in the SEA have been modified accordingly.
The data on species of flora and fauna in the area is likely incomplete. Though the KNNV
carries out a species inventory every few years, this goes only for the nature area
Wolfhezerheide owned by Natuurmonumenten. It proved difficult to draw conclusions about
permanently established species, and therefore, about species that may indicate certain
characteristics of soil or water. Next to no data is available on biodiversity in the study/focus
area: it is likely that biodiversity data gathered by local experts is only available to select
stakeholders.
The forecast has been made based on secondary data. The KNMI will release a new set of
climate scenarios in 2021, which should be consulted to anticipate the effects climate change
will have on the study area. The Dutch House of Representatives has agreed on the Nitrogen
reduction and nature improvement Act in which the nitrogen deposition must be halved by
2035. Should this Act be approved by the Senate, the scenarios described in the forecast will
be (partly) invalidated.
The primary data obtained from the interviews is also incomplete, as the
stakeholder/spokesperson of paper factory Schut rejected the interview request, whereas the
spokespersons of Staatsbosbeheer and the province of Gelderland did not respond. In the
case of the latter stakeholder, an interview transcript of Bast et al. (2020) has been used to
supply data. The recording of one of the stakeholders was faulty, and the transcript was made
from memory, also implying incomplete data.
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Appendix 1: Interview questions
Introductie
- Hallo! Nogmaals bedankt voor het meewerken aan dit onderzoek. Zoals eerder besproken
wordt dit interview opgenomen en kunt u het op elk moment stoppen. Het interview zal tussen
30 en 90 minuten duren, maar mocht het langer duren dan zal ik het zeker niet afkappen. Ik
heb een aantal vragen liggen die ik sowieso wil bespreken, maar het gaat er om dat ik een
duidelijk beeld krijg van wat u van het gebied vindt. Heeft u nog vragen voor we beginnen?
- Herinnering aan wat dit onderzoek inhoudt, wat het doel is.
- Wijzen op vertrouwelijkheid & gebruik data.
Vragen
Wat vindt u van het gebied/de huidige staat van het gebied en waarom?
Wat zijn, volgens u, de meest belangrijke/bijzondere eigenschappen van het gebied? / Wat
vindt u het meest bijzonder aan het gebied?
Wat ziet u als struikelblok(ken) in dit gebied?
Wat zou u doen om dit struikelblok op te lossen?
Zijn er op het moment ontwikkelingen die in de toekomst zowel positief als negatief effect
kunnen hebben op (de ontwikkeling van) het gebied?
Wat voorziet u als kansen voor in de toekomst?
Welke kans heeft de meeste potentie?
Hoe kunnen we deze kans(en) realiteit maken?
Hoe ziet het ideale Heelsums beekdal er volgens u uit in 2030? Op het gebied van:
• Recreatie
• Natuur
• Landbouw
Wat wilt u oplossen/verbeteren/veranderen?
Wat is nodig om verandering teweeg te brengen?
Wiens verantwoordelijkheid is het om deze verandering te bewerkstelligen?
Wat zou uw rol zijn in dit ideale gebied?
Wat zou u willen doen/bereid zijn te doen in het gebied / t.b.v. de ontwikkeling van het gebied?
Moeten die maatregelen gecompenseerd worden? / Hoe kijkt u aan tegenover het financieren
van deze veranderingen?
Waar moet het geld vandaan komen?
Zou u daar zelf aan willen bijdragen?
Outro
Zou u uitgenodigd willen worden voor de presentatie van mijn onderzoek? Via welke weg zou
u dit willen?
Wilt u nog iets anders bespreken? Heeft u nog vragen?
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Appendix 2: Informed consent form
Naam
van
onderzoeksproject

het The development of scenarios for participatory areabased conservation planning at the Heelsumse Brook

Doel van het onderzoek

Dit onderzoek wordt uitgevoerd door Margo van Ekeren,
student Master Forest and Nature Conservation aan de
Wageningen University and Research. Het doel van dit
onderzoek is inzicht verkrijgen in de houding en visie van
belanghebbenden t.o.v. het Heelsumse beekdal gebied.
Gang van zaken tijdens het U neemt deel aan een interview waarin vragen worden
onderzoek
gesteld over uw visie op het Heelsumse beekdal gebied.
Het interview wordt opgenomen om later getranscribeerd
te kunnen worden.
Potentiële
risico’s
en Er zijn geen fysieke, juridische of economische risico’s
ongemakken
verbonden aan deelname aan deze studie. U hoeft geen
vragen te beantwoorden die U niet wilt beantwoorden.
Deelname is vrijwillig en kan op elk moment worden
beëindigd.
Vergoeding
Er staat geen vergoeding tegenover deelname aan dit
onderzoek.
Vertrouwelijkheid
van Er zullen geen namen worden genoemd in het
gegevens
onderzoeksrapport, er wordt enkel gerefereerd naar de
organisatie/bedrijf/vereniging waartoe U behoort.
In een publicatie zullen of anonieme gegevens of
pseudoniemen worden gebruikt. De audio-opnamen,
formulieren en andere documenten die in het kader van
deze studie worden gemaakt of verzameld, worden
opgeslagen op een beveiligde locatie op de beveiligde
(versleutelde) computers van de onderzoeker.

Vrijwilligheid

De onderzoeksgegevens worden indien nodig
(bijvoorbeeld voor een controle op wetenschappelijke
integriteit) en alleen in anonieme vorm ter beschikking
gesteld aan personen buiten de onderzoeksgroep; in dit
geval de begeleider(s) en beoordelaars van het
onderzoek.
Deelname aan dit onderzoek is geheel vrijwillig. U kunt
als deelnemer Uw medewerking aan het onderzoek te
allen tijde stoppen, of weigeren dat Uw gegevens voor het
onderzoek mogen worden gebruikt, zonder opgaaf van
redenen.
Dit betekent dat als U voorafgaand aan het onderzoek
besluit om af te zien van deelname aan dit onderzoek, dit
op geen enkele wijze gevolgen voor U zal hebben.
Tevens kunt U tot 5 werkdagen (bedenktijd) na het
interview alsnog de toestemming intrekken die U hebt
gegeven om gebruik te maken van Uw gegevens.
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In deze gevallen zullen Uw gegevens uit onze bestanden
worden verwijderd en vernietigd. Het stopzetten van
deelname heeft geen nadelige gevolgen.
Als U tijdens het onderzoek, na de bedenktijd van 5
werkdagen, besluit om Uw medewerking te staken, zal
dat eveneens op geen enkele wijze gevolgen voor U
hebben. Echter: de gegevens die U hebt verstrekt tot aan
het moment waarop Uw deelname stopt, zullen in het
onderzoek gebruikt worden, inclusief de bescherming van
uw privacy zoals hierboven beschreven. Er worden
uiteraard geen nieuwe gegevens verzameld of gebruikt.
Als U besluit om te stoppen met deelname aan het
onderzoek, of als U vragen of klachten heeft, of uw
bezorgdheid kenbaar wilt maken, of een vorm van schade
of ongemak vanwege het onderzoek, neemt U dan aub
contact op met de onderzoeksleider.
Toestemmingsverklaring

Met uw ondertekening van dit document geeft aan dat U
minstens 18 jaar oud bent; dat U goed bent geïnformeerd
over het onderzoek, de manier waarop de
onderzoeksgegevens worden verzameld, gebruikt en
behandeld en welke eventuele risico’s u zou kunnen
lopen door te participeren in dit onderzoek
Indien U vragen had, geeft u bij ondertekening aan dat U
deze vragen heeft kunnen stellen en dat deze vragen
helder en duidelijk zijn beantwoord. U geeft aan dat U
vrijwillig akkoord gaat met Uw deelname aan dit
onderzoek. U ontvangt een kopie van dit ondertekende
toestemmingsformulier.
Ik ga akkoord met deelname aan een onderzoeksproject.
Het doel van dit document is om de voorwaarden van mijn
deelname aan het project vast te leggen.
1.
Ik
kreeg
voldoende
informatie
over
dit
onderzoeksproject. Het doel van mijn deelname als een
geïnterviewde in dit project is voor mij helder uitgelegd en
ik weet wat dit voor mij betekent.
2. Mijn deelname als geïnterviewde in dit project is
vrijwillig. Er is geen expliciete of impliciete dwang voor mij
om aan dit onderzoek deel te nemen.
3. Mijn deelname houdt in dat ik word geïnterviewd door
een onderzoeker van Wageningen University and
Research. Het interview zal ongeveer 30-90 minuten
duren. Ik geef de onderzoeker toestemming om tijdens
het interview opnames (geluid / beeld) te maken en
schriftelijke notities te nemen. Het is mij duidelijk dat, als
ik toch bezwaar heb met een of meer punten zoals
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hierboven benoemd, ik op elk moment mijn deelname,
zonder opgaaf van reden, kan stoppen.
4. Ik heb het recht om vragen niet te beantwoorden. Als
ik me tijdens het interview ongemakkelijk voel, heb ik het
recht om mijn deelname aan het interview te stoppen.
5. Ik heb van de onderzoeksleider de uitdrukkelijke
garantie gekregen dat de onderzoeksleider er zorg voor
draagt dat ik niet ben te identificeren in door het
onderzoek naar buiten gebrachte gegevens, rapporten of
artikelen. Mijn privacy is gewaarborgd als deelnemer aan
dit onderzoek.
6. Ik heb dit formulier gelezen en begrepen. Al mijn
vragen zijn naar mijn tevredenheid beantwoord en ik ben
vrijwillig akkoord met deelname aan dit onderzoek.
7.
Ik heb
een kopie ontvangen
van dit
toestemmingsformulier dat ook ondertekend is door de
interviewer.
Handtekening en Datum

Naam Deelnemer

Naam Onderzoeksleider

Datum

Datum

Handtekening

Handtekening
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Appendix 3: Laws and Directives
Policy

Kaderrichtlijn Water

Type

Short description

EU

EU directive that ensures that the European waters meet certain requirements

Click for
further
reference

EU

EU directive that ensures the drinking water must meet quality standards laid
down in the Drinking Water Directive and Water Framework Directive.

Click for
further
reference

EU

EU directive that is an extension of the Water Framework Directive. The
Groundwater Directive further specifies the chemical aspects for groundwater.

Click for
further
reference

EU

EU directive that prescribes that flood risks are identified at European level and
that countries cooperate to manage floods.

Click for
further
reference

EU

EU directive that aims to eliminate or restrict polluting of water by dangerous
substances

Click for
further
reference

EU

Environmental quality standards for substances that pose a major risk in and via
the aquatic environment. These substances are listed on the WFD.

Click for
further
reference

Water Framework Directive
Drinkwaterrichtlijn
Drinking Water Directive
Grondwaterrichtlijn
Groundwater Directive
Hoogwaterrichtlijn
Floods directive
Richtlijn aquatisch milieu
Aquatic Environment Directive
Richtlijn Prioritaire Stoffen
Priority substances directive
Waterwet
Water act

For further
reference

National The Water Act mainly regulates the management of water systems, including
flood defenses, surface water and groundwater bodies. The act is aimed at
preventing or limiting flooding, flooding and water scarcity, the protection and

Click for
further
reference
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improvement of the quality of water systems and the fulfillment of social
functions by water systems.
Drinkwaterwet
Drinking water law

National Framework law that concerns the quality of drinking water, security of supply
and continuity, efficiency, enforcements and measures in the interest of public
health.

Click for
further
reference

Drinkwaterbesluit

National Sets out the legal quality requirements for drinking water.

Click for
further
reference

Drinking water decision
Nitraatrichtlijn

EU

EU directive regulating the use of nitrogen in agriculture to prevent water
pollution of surface water and groundwater

Nitrates directive

Click for
further
reference
See also:

Programma Aanpak Stikstof
Program approach to nitrogen

National Policy framework from 2015 cancelled in 2019. Aimed to protect nature in the
nature areas designated by the Netherlands in the European Natura 2000
program.

Click for
further
reference

Spoedwet Aanpak Stikstof

National Contains instruments to make it possible to tackle nitrogen in the short term.

Click for
further
reference

National Program mandated by the Nitrates directive. This program aims to reduce water
pollution by nitrates from agricultural sources and to prevent further such
pollution.

Click for
further
reference

National Concerns the mining of raw materials from soil: anyone wishing to do so must
apply for a permit.

Click for
further
reference

Emergency act on nitrogen
approach
6e actieprogramma betreffende
de nitraatrichtlijn
6th action program on the
Nitrates Directive
Ontgrondingenwet
Earth Removal Act
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Besluit Erfgoedwet Archeologie

National This act offers a number of guarantees for the protection of the archaeological
heritage, most importantly being the excavation ban.

Click for
further
reference

Natural Beauty Act 1928

National This law provides tax benefits to owners, usufructuaries’ and leaseholders of
estates. The law was created in 1928 with the intention of ensuring that estates
are preserved. The importance of the natural beauty is paramount.

Click for
further
reference

Wet op de Archeologische
Monumentenzorg

National This law aims to protect the cultural heritage (and especially the archaeological
heritage).

Click for
further
reference

National The Heritage Act is about the protection of Dutch cultural heritage.

Click for
further
reference

National This law regulates how spatial plans in the Netherlands are drawn up and
changed.

Click for
further
reference

National This decree is the further elaboration of the Spatial Planning Act. The Bro
stipulates, among other things, that municipalities must take cultural history into
account when drawing up zoning plans. This means that municipalities must
conduct research into the cultural-historical values of a zoning plan area.

Click for
further
reference

National The Nature Conservation Act contains rules for the protection of animals and
plants in the Netherlands. Provinces determine the nature policy for their area.

Click for
further
reference

National The Nature Supplementary Act provides for amendments to the Environmental
Act, so that the Act will soon have the necessary powers and instruments to set
rules and take measures to protect nature.

Click for
further
reference

Archaeology Heritage Act
Decree
Natuurschoonwet 1928

Archaeological Conservation
Act
Erfgoedwet
Heritage Act
Wet ruimtelijke ordening
Spatial Planning Act
Besluit ruimtelijke ordening
(Bro)
Spatial Planning Decree
Wet Natuurbescherming
Nature Conservation Act
Aanvullingswet Natuur
Nature Supplementary Act
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Natuurnetwerk Nederland
Nature Network Netherlands
Rode Lijst
Red List

EU-initiatief inzake bestuivers

National Ecological main structure of the Netherlands. The aim is at least to stabilize
biodiversity in the Netherlands, and thus to prevent further decline: the standstill
principle accepted by the EU.

Click for
further
reference

National Red lists are lists per country (or part thereof) showing the endangered animal,
plant and fungal species (mushrooms and lichens) that are endangered. Red
lists include protection measures to increase the numbers of these species
again.

Click for
further
reference

EU

This program aims to halt the decline of wild pollinators in the EU with ten
measures divided into three priority themes

Click for
further
reference

EU

Prohibition of possession, trade, breeding, transport and import of a number of
harmful exotic plants and animals. These species are on the so-called Union list.

Click for
further
reference

EU Pollinators Initiative
Exotenverordening
Exotics regulation
Natura 2000

EU

Natura 2000

Vogelrichtlijn

EU

Birds Directive
Habitatrichtlijn
Habitats Directive
Wet Milieubeheer (Wm)

Natura 2000 is a network of core breeding and resting sites for rare and
Click for further
threatened species, and some rare natural habitat types which are protected in
reference
their own right. It stretches across all 27 EU countries, both on land and at sea.
The aim of the network is to ensure the long-term survival of Europe's most
valuable and threatened species and habitats, listed under both the Birds Directive
and the Habitats Directive (see below).
These directives have been established by the European Union to preserve
biological biodiversity in Europe. These guidelines indicate which plants and
animals and their natural habitats (habitats) must be protected by the Member
States of the European Union. The Birds Directive (VR) focuses on bird species
living in the wild. The Habitats Directive (HR) focuses on animal and plant
species. The directives provide area and species protection in Europe.

Click for
Birds
Directive
Click for
Habitats
Directive

National
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Laws of environmental
Conservation

EU-biodiversiteitsstrategie 2030

Dutch law which incorporates the international obligations from the Birds and
Habitats Directive. This law determines which legal tools can be used to protect
the environment. The most important instruments are environmental plans and
programs, environmental quality requirements, permits, general rules and
enforcement. The law also contains the rules for financial instruments, such as
levies, contributions and compensation.

Click for
further
reference

EU

The Biodiversity Strategy for 2030 is a comprehensive, systemic and ambitious
long-term plan to protect nature and reverse the degradation of ecosystems. The
strategy aims to put Europe's biodiversity on the path to recovery by 2030 and
includes new ways to implement existing legislation more effectively as well as
new commitments, measures, targets and governance mechanisms.

Click for
further
reference

EU

The EU forest strategy was developed to provide a coherent framework for both
EU forest-related policies and the national forestry policies of the individual EU
countries. The strategy aims at promoting the concept of sustainable forest
management, which aims to safeguard and achieve the balanced development
of the multiple functions of forests and efficiency use of resources.

Click for
further
reference

EU

Concerns the conservation of (especially endangered) migratory animal species.

Click for
further
reference

EU-Biodiversity Strategy 2030

EU-bossenstrategie
EU Forest Strategy

Bonn-conventie
Convention on the Conservation
of Migratory Species of Wild
Animals
Wet bodembescherming
Soil protection act

National Contains the conditions that (can) be attached to the performance of actions in
or on the soil. Protection and remediation are primarily addressed in the law.

Click for
further
reference
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Appendix 4: Programs and plans relevant to the study area
Program/plan
Gemeenschappelijk Landbouwbeleid
(GLB)

Type

Short description
EU

This policy must ensure that enough food is grown in a
sustainable way. In addition, consumers must be able to buy
agricultural products for reasonable prices and farmers must
have a decent income.

Click for
further
reference

Regional

Extension of the Environmental Vision. Said vision is broadly
supplemented with details of the policy in this water program.

Click for
further
reference

National

This program was completed in 2019. Its aim was to combat
flooding of the major rivers (including the IJssel) and to improve
the 'spatial quality' of the river area. This program was
completed in

Click for
further
reference

National

The 2nd National Water Plan (NWP2) describes the main
outlines, principles and direction of the national water policy in
the 2016-2021 period, with a look ahead to 2050.

Click for
further
reference

Provincial

This report concerns the implementation of the water policy in
2019.

Click for
further
reference

Regional

Overview of the facilities available in the municipality of
Renkum. Reference is made to the evaluation of sewerage
management and the final report of the water vision.

Click for
further
reference

Provincial

Long-term strategic vision for the entire physical living
environment.

Click for
further
reference

Common agricultural policy (CAP)
Regionaal Waterprogramma Gelderland
Regional Water Program Gelderland
Ruimte voor de Rivier
Room for the River

Nationaal Waterplan 2
National Water plan 2
De Staat van ons Water
The Status of our Water
Water- en Rioleringsplan ‘Water Stroomt’
Water and Sewer plan ‘Water Flows’
Omgevingsvisie - Gaaf Gelderland
Environmental Vision – Gaaf Gelderland

For further
reference
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The environmental vision relates to all areas of the living
environment: space, water, environment, nature, landscape,
traffic and transport, infrastructure and cultural heritage
Geconsolideerde Omgevingsverordening

Provincial

The Environmental Regulation regulates what is necessary to
accomplish the goals set in the Gelderland Environmental
Vision.

Click for
further
reference

Semi-National

Management plan which describes the Rhine water system,
targets and measures to achieve said targets.

Click for
further
reference

Private

Aims to realize collaboration between all relevant actors at area
level in order to incentivize land users to efforts that contribute
to biodiversity.

Click for
further
reference

Environmental Regulation
Stroomgebiedbeheerplannen
River basin management plan
Deltaplan Biodiversiteitsherstel 2019
Delta Plan for Biodiversity Restoration

See also
Landschapsbasisplan ‘Verbindend
Landschap’

Municipal

Sectoral plan that sets out a vision of the Renkum landscape
and the interests associated with it.

Click for
further
reference

Municipal

Integrates thematic visions of the municipality of Renkum and
the wishes of the residents.

Click for
further
reference

Municipal

Zoning plan for the lands of the agricultural, contract work and
earth-moving company E.J.G. Gerritsen B.V..

Click for
further
reference

Landscape basic plan ‘Verbindend
Landschap’
Strategische Visie 2040
Strategic Vision 2040
Kabeljauw 9. e.o. 2015
Kabeljauw 9. e.o. 2015
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Regionaal Plan 2005 - 2020 Stadsregio
Arnhem-Nijmegen

Regional
(ArnhemNijmegen)

Contains the common policy ambitions for the development of
the Arnhem and Nijmegen region.

Click for
further
reference

This plan aims to realize a sustainable development of the built
environment in the Arnhem Nijmegen City Region

The Green Accord

Regional
(ArnhemNijmegen)

Click for
further
reference

Groenstructuurplan

Municipal

Describes how ambitions and policy with regard to green
structures will be set in the coming 10 years. This concerns
both the visual and functional aspects of the greenery

Click for
further
reference

National

Policy vision for the conservation of nature in the major waters.

Click for
further
reference

National

The structural vision focuses on sustainable, safe and efficient
use of soil and subsoil, whereby utilization and protection are in
balance.

Click for
further
reference

National

Aims to enhance the spatial quality of Dutch buildings, villages,
cities and landscapes

Click for
further
reference

National

Concerns the future spatial planning of the Netherlands.

Click for
further
reference

Regional

Environmental vision of the Waterboard Vallei & Veluwe,
framework for environmental visions and environmental plans in
the context of the upcoming Environmental Act.

Click for
further
reference

Regional Plan 2005 - 2020 City Region
Arnhem-Nijmegen
Het Groene Akkoord

Green structure plan
Natuurambitie Grote Wateren 2050-2100
Nature ambition for Large Waters 20502100
Structuurvisie Ondergrond
Structural Vision Subsurface
Actieprogramma Ruimte en Cultuur
Space and Culture action program
Nota Ruimte
Space Memorandum
Blauwe Omgevingsvisie 2050 (BOVI2050)
Blue Environmental Vision 2050
(BOVI2050)
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Beleidskader biodiversiteit 2020: ‘Een
gezonde leefomgeving, ruim aandacht voor
biodiversiteit’

Regional

Implements the BOVI2050 with regards to biodiversity.

Click for
further
reference

National

Concerns the relation between cultural history and spatial
planning. The central objective is: ‘the cultural-historical identity
will become more directive for spatial planning, and government
policy will create good conditions for this.’

Click for
further
reference

National

This action program sets out the approach to the conservation
of all bee species and other pollinators.

Click for
further
reference

EU

Aims to make Europe climate neutral by 2050 through a set of
policy initiatives. Each existing law is to be reviewed on its
climate merits, and new legislation is to be introduced on farming,
biodiversity, circular economy, innovation, and building
renovation.

Click for
further
reference

Provincial

Plans concerning the management of wildlife.

Click for
further
reference

Provincial

This Natura 2000 management plan indicates where nature in
the Veluwe will be further developed so that the Natura 2000
objectives are met. It also indicates for which activities a permit
must be requested on the basis of the Nature Conservation Act.

Click for
further
reference

Policy framework biodiversity 2020: ‘Een
gezonde leefomgeving, ruim aandacht voor
biodiversiteit’
Nota Belvedere
The Belvedere Memorandum
Nationale Bijenstrategie: ‘Bed and
breakfast for bees’
National Bee Strategy: "Bed and breakfast
for bees"
Europese Green Deal
European Green Deal

Faunabeheerplan
Wildlife management plan
Beheerplan Natura 2000 Veluwe
Management plan Natura 2000 Veluwe
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Appendix 5: Subsidies possibly applicable
Subsidy

Organization/institution

Subsidie Deltaplan
Agrarisch Waterbeheer
(DAW)
Subsidy Delta Plan
Agricultural Water
Management (DAW)

Province of Gelderland

Agrarisch Natuur- en
Landschapsbeheer (ANLb)
Agricultural Nature and
Landscape management
(ANLm)

ANLb-water
ANLb water

Project Randenbeheer
(gerelateerd aan de
‘Bloemenlinie’)
Project Edge Management
(related to the "Flower Line")

Short description

The Delta Plan Agricultural
Water Management subsidy is
available for measures that
contribute to helping with
water problems in agricultural
areas and to make agriculture
strong and sustainable.
Subsidiestelsel Natuur en Aims to support projects
Landschap
(SNL)
/ aimed at preserving and
Provinces
strengthening
important
species and their habitat.

Criteria for application

References

Subsidy is available to individual
agrarians,
agricultural
partnerships and contractors.

Click for
further
reference

Subsidies can be applied for by
an association with full legal
capacity consisting of farmers
and other users of agricultural
land.
Consult
the
‘Subsidieverordening Natuur- en
landschapsbeheer
Gelderland
2016’, chapter 3, for an extensive
overview of terms.
Subsidies can be applied for by
an association with full legal
capacity consisting of farmers
and other users of agricultural
land.

Click for
further
reference

National, cooperates with Part of the ANLm. Subsidy
provinces
and implemented in 2016 to
waterboards.
conserve and increase habitat
areas
for
species
of
international
importance.
Focus
lies
on
water
management and related Management activities that are
already subsidized via the
species.
Baseline may not be subsidized
from the ANLb2016.
Waterboard
Vallei
& Subsidizes agricultural nature Briefly mentioned in ‘‘Een
Veluwe
management in the form of gezonde leefomgeving, ruim
herb-rich field margins.
aandacht voor biodiversiteit,
Beleidskader biodiversiteit,

Click for
further
reference
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Project Duurzaam
Bodembeheer
Project Sustainable Soil
Management
Biodiversiteit en Landschap
Biodiversity and Landscape

Stimuleringsregeling
kwaliteitsimpuls natuur en
landschap (SKNL)
Incentive scheme: Quality
impulse for nature and
landscape (SKNL)
Behoud van prioritaire
soorten
Conservation of priority
species
Invasieve Exoten
Invasive Exotics

2020’ by Waterboard Vallei &
Veluwe
Initiative by Province of Stimulates
agricultural Available
for
agricultural
Utrecht
entrepreneurs to engage in entrepreneurs.
sustainable soil management.
Waterboard
Vallei
& Part of Delta Plan Agricultural
Veluwe
Water Management.
Province of Gelderland
Subsidizes measures that Municipalities, forest or estate
improve
natural
value owners, or agricultural collectives.
including
landscape
experience and involvement
with the landscape.
Netherlands
Enterprise Subsidy
for
investment Landowners, leaseholders. An
Agency
measures to improve the investment plan that connects to
quality of nature, and for the nature management plan of
change of land function.
the province of Gelderland needs
to be drawn up.
Province of Gelderland

Province of Gelderland

Soortenmanagementplan
Species management plan

Province of Gelderland

Zoetwatervoorziening hoge
zandgronden

Province of Gelderland

Aims to protect priority species
listed in the Beleidsnota
Actieve Soortenbescherming
Gelderland, appendix 3.
Intended for measures against
plant and animal species that
do not naturally belong in the
province of Gelderland (the
"invasive exotic species")

Click for
further
reference

Click for
further
reference

Click for
further
reference

Managers of sites in which priority
species occur.

Click for
further
reference

Subsidies are provided for a
limited number of exotics. The
measures must be carried out for
a period of three years and an
area plan with measures against
these plant and animal species
must be drawn up.
Intended for parties who wish Municipalities and Water Boards
to
draft
a
species
management plan.
Intended for water boards who Water Boards
want to take measures to

Click for
further
reference

Click for
further
reference
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Fresh water supply high
sandy soils
Behoud van prioritaire
soorten
Conservation of priority
species
Burgerbetrokkenheid bij
natuur, groen en landschap
Citizen involvement in
nature, greenery and
landscape
Gelderse Gebiedsagenda
Gelderland Area Agenda

Province of Gelderland

Grond in bezit krijgen voor
het Gelders Natuurnetwerk
Acquiring land for the
Gelders Natuurnetwerk
Inrichting van het Gelders
Natuurnetwerk

Province of Gelderland

Province of Gelderland

Province of Gelderland

Province of Gelderland

Organization of the Gelders
Natuurnetwerk
Subsidieverordening
Natuur- en
Landschapsbeheer
Gelderland 2016 (SNLG)
Subsidy Regulation Nature
and Landscape
Management Gelderland
2016 (SNLG)
Watersparen

Province of Gelderland

ensure a climate resistant
fresh water supply on the high
sandy soils.
Aims to preserve priority Landowners, individuals who are
species that are endangered allowed to use the habitat and
in Gelderland.
organizations that research and
protect flora and fauna.
Aims to involve residents in People,
associations
and
nature,
greenery
and/or foundations that are committed to
landscape.
nature, greenery or landscape

Click for
further
reference
Click for
further
reference

Intended for parties who want
to contribute to the ‘area
agenda’ of Gelderland
Intended for parties who wish
to obtain land in order to
convert this land to a natural
area.
Intended for parties who wish
to
convert
(purchased)
agricultural land to nature or
who wish to convert existing
natural land into another
(higher) nature management
type.
Intended for those who wish to
manage
nature
and/or
landscape management types
in areas designated in the
nature management plan.

Companies,
government
organizations and educational
institutions within select areas.
This subsidy will be granted if the
nature ambition site appears on
the
Gelders
Natuurnetwerk
ambition map.
Refer to the ‘Regels Ruimte voor
Gelderland’, chapter 4.8.

Click for
further
reference
Click for
further
reference

Refer to the subsidy regulation,
article 2.3.

Click for
further
reference

Click for
further
reference

Click for
further
reference
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Saving water

Waterboard
Veluwe

Vallei

Landelijk gebied: water
vasthouden en
waterkwaliteit in kleine
watergangen verbeteren
Rural area: retaining water
and improving water quality
in small waterways
Prins Bernhard Cultuurfonds

Waterboard
Veluwe

Vallei

Prince
Fund

Bernhard

Cultural

Foundation

& Subsidy that aims to realize
concrete short-term measures
in the rural area that contribute
to combating desiccation,
water retention and increasing
the groundwater supply.
& Subsidy that aims to take
measures that improve water
retention and improve water
quality in small ditches.

Landowners in the rural area of
Waterboard Vallei & Veluwe

Click for
further
reference

Legal entities and/or partnerships
of at least two parties that are not
foundations, associations or
estate owners.

Click for
further
reference

Supports projects in the field
of
culture
and
nature
conservation
in
the
Netherlands by means of
financial
contributions,
assignments, prizes, and
grants.

In principle, the fund only
handles applications from nonprofit legal entities (foundations /
associations)
1 with a statutory objective within
the areas of activity of the fund;
That are not aimed at the
interests of one or more persons;
With a broadly composed board
or supervisory board.
2 for projects of general public
interest that: Take place in the
Netherlands; Are limited in size
and duration; Focus on a
concrete, broad target group.

Click for
further
reference
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