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PREFACE
This report is the result of half year of intensive research and design. During the process the interim results
have been used for participation in design competition; the Eo Wijers competition 2011-2012. These interim
results have been developed further as a final master thesis for the study Landscape Architecture at the
Wageningen University.
During this study I tried to develop an approach that is able to deal with critical questions regarding the
transitions towards renewable energy, water issues, shrinkage of the population, and ambitions to realize a biobased economy in the Veenkoloniën. These issues could also be referred to as an energy-water-people nexus.
In this report a system approach is proposed to deal with the variety of problems, which are present or
expected to develop during the coming decades in the Veenkoloniën. However, as became evident during
this study, many of the approached problems are related to a global scale and are thus placed in this global
perspective.
The system approach is the result of an iterative process in which research and design were closely related.
Benefits of this approach are located in aspects such as the possibility to connect local and regional ambitions
and programs.
Participating also in a renowned design competition, in this case the Eo Wijers competition, I believe, has added
value for this project, from the starting point, through the process towards the end products (a competition
entry and this final thesis report). At this point I may conclude that it adds to the satisfaction to produce more
than ‘just a scientific report’.
From this position I would like to thank all the people who made this thesis possible and contributed to it.
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SUMMARY
In the past the Veenkoloniën has been a rich source of energy (Veenkoloniën 1.0 as sources of peat and
Veenkoloniën 2.0 as a source of oil and gas) and (raw) materials. Of this independent Veenkoloniën is not much
left. Dependency reigns, on (imported) fossil fuels, imported water and agriculture which relies on European
subsidies. On top of the dependency is population decline (shrinkage) expected to intensify. Altogether does
this dependency result in a continuing, negative image that does no right to the large potentials that the
Veenkoloniën offer: the hidden power (‘de verborgen kracht’). The hidden power will be central in this study. A
system approach is adapted and applied to create perspective on the Veenkoloniën 3.0, a situation in which the
Veenkoloniën will become independent and becomes a source of energy and products from renewable sources.
An extensive inventory and analysis of the problems and input from inhabitants are used to develop the
Veenkoloniën 3.0. Peace, openness, ribbon villages, denser populated cores, Noaberschap, canals, ‘wijken’,
the entanglement of the Veenkoloniën with energy and the production possibilities for a bio-based economy
and renewable energy are examples which became evident as the hidden power of the Veenkoloniën. The
hidden power is experienced by the inhabitants as the basis for the recognisability and uniqueness of the
Veenkoloniën. Because the qualities are perceived by inhabitants as the source of the distinctive character
of the Veenkoloniën, they are taken as an important starting point for the development and implementation
of an approach that retains and enhances the uniqueness of the Veenkoloniën. The approach focuses on
the connection of the regional and local scale from the perspective of the Veenkoloniën as a whole. It
stimulates regional collaboration and exchange, which lead to the possibility to profit as Veenkoloniën of the
highest potentials. Relationships between the regional and local scale result in formation of systems in the
Veenkoloniën, in which regional influence, feedback and exchange are possible.
Application of the system approach results in this project in the utilization of waste streams and energy
potentials. Notable combinations between land uses are the result of incorporation of input from local
stakeholders. Development of the energy system during the coming decades is possible with the help of the
system approach. Development in time makes implementation of the latest technologies possible. Even when
the Veenkoloniën 3.0 is realized with contemporary techniques it will result in an energy exporting region.
The Veenkoloniën are dependent on the import of water due to drainage and limited retention capacity. In
the Veenkoloniën 3.0 the water retention capacity are enhanced. Restoration of the Hunze is used as addition
to the canal system of the Veenkoloniën for the transportation of water through the Veenkoloniën in a more
natural manner. Natural purification of water and biological activation of water in retention areas result in
better water quality.
The system approach gives opportunities to anticipate on shrinkage in the Veenkoloniën, for example to
help organize facilities on a higher scale. The larger centers will become more important in offering facilities.
Alignment between centers adds to reducing unnecessary competition and to guarantee the access to basic
facilities. Better organization of transport (i.e. school bus) can further increase of the accessibility of facilities.
Development of real estate is aligned with the decrease of certain segments of the market. Re-use of valuable
buildings is promoted and stimulated. Demolition adds to green facilities and possibilities to store water in the
urban environment. New living environments are created as valuable addition to existing ones.
Stimulation, facilitation and promotion of a higher added value through processing of agricultural products in
the chemical-,food- and pharmaceutical industry within the Veenkoloniën is essential in the strive to create
a truly attractive bio-based economy. The Veenkoloniën 3.0 offers perspective on the utilization of regional
differences and gives opportunities for scale enlargement, specialization and development of niche markets
such as biological products, new crops and combinations with growing markets such as wellness.
Development of a strong energy sector and a bio-based economy realize new potentials for employment.
Focusing besides the primary production on high quality processing industries with associated research and
development can lead to perspective on a diverse job market for various educational levels. Training in the
Veenkoloniën becomes attractive because suitable work is available.
Centralization and mobilization of facilities, managing of real estate and development of diverse employment
opportunities contribute to the livability in the Veenkoloniën. They can be perceived as reasons to stay or to
come, which results in retaining the social climate. The uniqueness of the Veenkoloniën remains intact and core
qualities are reinforced (e.g. ribbon villages, quietness and openness). In that way can inhabitants continue to
identify themselves with the Veenkoloniën.
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PART 1: INTRODUCTION

VEENKOLONIAAL VOLKSLIED
Wild en woest en ledig was het ruwe veen,
Slechts de heide vlocht er kransen overheen;
Boog zich over d’oever van de bruine plas
En verborg de diepte van het zwart moeras.
Zie, daar nad’ren mannen met een ijz’ren wil,
Aan de zoom dier poelen staan ze peinzend stil.
Broeders, op te strijde! Op de band geslaakt!
Die de schatten kluistert door ‘t moeras bewaakt.
Ja, ze hebben moedig d’eed’le strijd volbracht
En een schat verworven voor het nageslacht.
Hunne namen blinken met ondoofb’re glans
En wij vlechten juichend hun een heidekrans!
Antony Winkler Prins, around 1850
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INTRODUCTION
In this chapter the background of this study is presented. My fascination with shrinkage and the opportunities
that rise from water, energy and a bio-based economy are reflected in the Eo Wijers competition which is an
important driver for this thesis (1.1 Fascination). Furthermore is the Veenkoloniën as the focus of the study
further introduced (1.2). Definition of the problems in the Veenkoloniën (1.3) and the structure of the Eo Wijers
results in the purpose of this study (1.4). In sections 1.6 and 1.7 the worldview and research questions are
presented. After the research questions the structure of the research (1.8) and the used research methods (1.9)
are introduced. The final section of this chapter presents a guide to the reader (1.10). After section 1.3 the first
Intermezzo is introduced, the purpose of these Intermezzo’s is to provide additional background, information,
references or further elaboration of important features of this study. In 1.10 the Intermezzo’s are introduced
further.
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1.1 FASCINATION AND THE EO WIJERS COMPETITION
Desolation and remaining signs of former population areas such as boarded houses, ruins of former flourishing
industries and vast vacant areas in both urban and rural areas, can be found all around the globe. In the
western world especially former industrial and mining areas are well known for the vulnerability for large
population decline as a result of, for example economic change (Oswalt, 2006; Oswalt & Fishmand, 2006).
These images associated with shrinkage are not exclusively for foreign countries. Shrinkage is occurring in
the Netherlands as well. The process of shrinkage is expected to develop in the coming decades in more
and more regions throughout the country. Landscape architecture as a spatial oriented study is assumed to
have the potential to contribute to the anticipation on shrinkage as a process which will be necessary in the
coming decades. Utilization of regional potentials will be key in adding spatial quality to shrinking regions
and offer a perspective. That the question ‘how to deal with shrinkage’ is relevant is demonstrated by the Eo
Wijers competition 2011-2012, a competition that is central in this study because the results were used as a
competition entry as well.
The Eo Wijers competition 2011-2012 is concerned with the Veenkoloniën. This region was selected due to
the expectations of shrinkage in the coming decades, however also because of regional ambitions concerned
with the energy transition from fossil fuels to renewable energy sources, needed improvements on the water
system and the transition towards a bio-based economy. The ambitions concerning the bio-based economy
relate directly to the contemporary agriculture which is for an important part dependent on European subsidies
(Eo Wijers, 2011). Including local ambition of inhabitants in a regional approach is an important addition which
makes the desired integration of solutions during the competition a fascinating opportunity to work on a broad
study, with relevant and contemporary problems which will remain topical during the coming decades.

Figure 1: the puzzle pieces of the Eo Wijers
competition (after Eo Wijers foundation, 2011).
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1.2 THE VEENKOLONIËN
In the northern part of the Netherlands a former peat producing region is located; the Veenkoloniën (Veenis Dutch for peat and -koloniën is Dutch for colonies). The Veenkoloniën are located on the border of the
provinces of Drenthe and Groningen. Various municipalities are located (partly) in the Veenkoloniën.
The historical time-line demonstrates that the Veenkoloniën have a relative recent cultural history (see page
116). Large scale reclamation of peat started around the 15th century which was the starting point of the
development of main landscape structures which are still dominant in the Veenkoloniën (i.e. the canal system
with its characteristic ribbon villages). The peat extraction can be seen as the first period of the Veenkoloniën as
an energy region; the Veenkoloniën 1.0 (figure 2). During the 1940’s gas and oil was discovered in parts of the
subsoil of the Veenkoloniën, which mark the beginning of the Veenkoloniën 2.0 (figure 3).
What can be described as the Veenkoloniën 3.0 (Veenkoloniën as a region which produces renewable
energy for its own use and for export) is one of the potentials that are enclosed into the possibilities of the
Veenkoloniën and the ambitions of inhabitants and other stakeholders. During this study the potentials such
as located in the energy transition are assumed to be an important aspect in the future and potential quality
of the Veenkoloniën. In the following paragraphs is explained how the region is entangled in contemporary
problems and how these can be translated towards opportunities via an approach that can guide the process of
shrinkage in the Veenkoloniën.

Figure 2 & 3: Veenkoloniën 1.0 & 2.0 (left 1.0, right 2.0). Veenkoloniën 1.0 peat as fuel (mainly via the city of Groningen)
expored to the market. Veenkoloniën 2.0 production of gas and oil.
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52°59’11.52”N - 6°57’32.21”O

Figure 4: location (visibleearth.nasa.gov)

Provinces: Drenthe & Groniningen
Region: Veenkoloniën
Municipalities: Aa en Hunze, BorgerOdoorn, Emmen,
Hoogezand-Sappemeer, Menterwolde,
Pekela,
Stadskanaal, Veendam, Vlagtwedde
Land area: ca. 80.000 ha
Dominant land use: Agriculture
Inhabitants: ca. 200.000
Primary energy use: ca. 21 PJ
(Broersma et al., 2011)
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1.3 PROBLEM STATEMENT
For this study an overarching problem statement is used which is the result of combining the main problems
that are central in the Eo Wijers competition and this thesis. The problem statement is defined as following:
The future of the Veenkoloniën is uncertain due to dependence on non-renewable energy sources, imported
water and subsidized agriculture; in addition to this dependence, the Veenkoloniën will continue to be
confronted with a shrinking population.
The future of the Veenkoloniën is uncertain due to shrinkage and dependability on imported water, nonrenewable energy sources and subsidized agriculture.
Below the problem statement is briefly explained for the different elements and main problems; shrinkage,
energy, water and agriculture as the main land use. In Part 2 the problems are also analyzed in more detail.

ENERGY

Energy provision in the Netherlands is highly dependent on non-renewable, fossil fuels which are mainly
imported from other parts of the world (in 2010 3.8 percent of the consumed energy was acquired from
renewable sources (CBS, 2011)). The Veenkoloniën are no exception. As demonstrated in Figure 5, the costs
of imported energy lead to the flow of money out of the Veenkoloniën. In section 2.3 the background of the
energy transition is presented together with relevant concepts and the energy demand of the Veenkoloniën.
Production of renewable energy is seen as a major potential source of income and development for the
Veenkoloniën (Eo Wijers foundation, 2011).

WATER

In the Veenkoloniën the water system is historically designed to transport water out of the Veenkoloniën as fast
as possible. As presented in Figure 6 does this result in the export of water during the winter and import during
the summer period. During an average year 45 million cubic meters are imported (mainly from the IJsselmeer)
(Querner et al., 2011). Expectations are that the dependence on imported water will increase due to climate
changes.
Becoming independent of imported water is an important ambition for the future of the Veenkoloniën (Eo
Wijers Foundation, 2011).
WINTER
EXPORT

5.4 PJ/YR
€ 370.000.000
IMPORT

5.2 PJ/YR

SUMMER

€ 260.000.000

10.4 PJ/YR

WINTER
EXPORT

€ 200.000.000

IMPORT

SUMMER

Figures 5 -6: main problems; fossil fuel dependent (left) and dependent on import of water during the summer (right).
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SHRINKAGE

Around the world shrinkage is a phenomenon that occurs in urban and rural areas. In the Veenkoloniën the
process of shrinkage is starting to take off and is expected to continue during the coming decades. Estimates
for the Veenkoloniën are that they will lose approximately between five and ten percent of their population.
This is the result of migration patterns but also, and more importantly due to demographic changes driven by
graying and a hazing population (Breman et al., 2011; PBL, 2010; RLG, 2009; SER, 2011; Verwest et al., 2008).
In section 2.5 the process of shrinkage is placed into a global perspective from which is zoomed in towards
the Veenkoloniën to give a comprehensive overview of the causes, effects and some of the main strategies of
shrinkage.
Because shrinkage is starting in the Veenkoloniën the role as a landscape architect will be much more located
in looking at the potentials offered by the landscape, the energy transition and the development towards a
bio-based economy to stimulation the spatial quality of the Veenkoloniën. Or as the Sociaal-Economische Raad
(SER; advice organ of i.e. the Dutch ministry of home affairs and the ministry of economic affairs, agriculture
and innovation) envisions the handling of shrinkage; by “anticipation to put adaptation processes into motion”
(SER, 2011 p 135). These adaptation processes may be diverse and range from adaptation in housing stock to
utilization of opportunities offered by transitions in the energy sector. Landscape architectural approaches may
contribute to the connection of local ambitions and potentials to a qualitative and sustainable future of the
Veenkoloniën.

AGRICULTURE

Agriculture is the predomination land use in the Veenkoloniën. Agriculture is mainly focusing on potatoes and
the processing industries such as potato starch (i.e. AVEBE). This land use is largely subsidized by the European
Union (31.8 million in 2009 (Doorn et al., 2011)), subsidies which will end in 2013 (Eo Wijers foundation, 2011).
The region sees perspective in a transition towards a stronger bio-based economy.

EUROPEAN
SUBSIDIES

GRAYING

HAZING

2012

2040

Figures 7 -8: main problems; shrinkage (left) and dependent agriculture on European subsidies (right).
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INTERMEZZO: 21 PJ… HOW MUCH? 45… WHAT?
The enormous amounts which are related to the energy demand (21 PJ) and to water (45 million cubic meters
per year) are hard to interpret due to their large extend. To shed some light on what these numbers mean in a
more interpretable perspective they are presented below in more ‘general’ terms.

ENERGY

21 PJ, 21 x 10^15, or 21.000.000.000.000.000 Joules is a lot of energy to consumer on a yearly basis. Below
three examples are presented to show how much energy it is. To place it a historical perspective relating to the
Veenkoloniën this amount is calculated in the average peat production during the period of the Veenkoloniën
1.0. After that some additional examples are introduced.
Peat production
The production of peat as fuel in the Netherlands was expressed in so-called ‘dagwerken’ (dayworks).
‘Dagwerken’ does not represent the capacity of production per day, but a number of peat blocks produced;
10.000 blocks (turfen). During the productive period of peat for fuel the Veenkoloniën they produced 5 million
‘dagwerken’, or 50 billion pieces of turf. The productive period roughly lasted 320 years (Gerding, 1995). For
the sake of this example the production is averaged which means that the Veenkoloniën produced almost
160 million pieces of turf on a yearly basis. A block of peat has an average energy content of 10.8 x 10^6 J.
Considering the total contemporary energy demand of 21 PJ per year this would mean that the Veenkoloniën
1.0 would need to produce over 12 years to fulfill the yearly contemporary energy demand!
Traveling
21 PJ would also be enough to travel quite a distance, even with the largest commercial airplane of this moment
the Airbus A380. Fully loaded (you want to bring your friends and stuff during travel) the Airbus weights 590
tons, but the energy used in the Veenkoloniën would still make it possible to circle the globe almost 510 times!
Considering traveling, when you would like an active vacation and there would be a stair going to the sun, the
energy consumed in the Veenkoloniën would, when available to you, make it possible to walk this entire stairs,
75 times (one-way ticket of course).
Borssele
The Netherlands have only one nuclear power plant, Borssele. This reactor has a capacity of 512 MW a year,
which is an equivalent for yearly production of well over 16 PJ during full production. The Veenkoloniën thus
use the yearly production of Borssele 1.3 times.

WATER

An enormous amount of water is transported every year from and to the Veenkoloniën, 45.000.000.000 liters
during an average year. To explain this amount a bit more in practical terms some examples will be presented
below to show the tremendous amounts going through the channels every year.
On the road
Especially the transport to the Veenkoloniën during the summer is of intrinsic value for this study because
it demonstrates the yearly shortages and main deficit of the water system. The 45 million cubic meters is an
enormous amount to transport to a region. This can be demonstrated by quantifying it in terms of the number
of tank-cars that would be needed to transport this amount. Assuming that an average tank-car has a capacity
of around 30 cubic meters, the number of truckloads needed would be around 1.5 million! Placing these trucks
in line would result in a potential traffic jam of 30.000 kilometers!
Elfstedentocht
The ‘Elfstedentocht’ is a rare Dutch ice-skating event (only organized 15 times since 1909) in the Northern
Province of Friesland. An important rule is that the ice should be at least 15 centimeters thick along the whole
route which is approximately 200 kilometers. Assuming an average width of the ice of 10 meters along the
route, the water needed in the Veenkoloniën would in frozen condition be enough to organize this tour for the
coming 167 years (unfortunately the frozen part is often the problem).
Toilet
Flushing a toilet takes on average 7.5 liters (assumption), with the water imported in the Veenkoloniën you
would need to flush your toilet 6 billion times to get rid of it.
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21.000.000.000.000.000 JOULES A YEAR
6.000.000 pieces
12 years Veenkoloniën 1.0
75 times
510 times
1.4 times Borssele
30 m3

45.000.000.000 liter of water a year
1.500.000 trucks

30 m3

30 m3

30 m3

30.000 km

0 m3

30 m3

30 m3

30 m3

30 m3

Dokkum

Leeuw

Franeker

Harlingen

Bolsward
Sneek
IJlst
Workum

30 m3

30 m3

Leeuwarden

Franeker

Harlingen

30 m3

Hindeloopen

Stavoren

Dokkum

167 Elfstedentochten

Bolsward

Sloten

0.0075 m3

Sneek
IJlst
Workum
Hindeloopen
Sloten

Stavoren

6.000.000.000 flushes

Harlingen

Leeuwarden

Franeker

0.0075 m3
Bolsward
Sneek
IJlst
Workum

Hindeloopen
Figures 1i - 9i: some indication of the amount of energy used in and water imported to the Veenkoloniën.
Stavoren

0.0075 m3
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1.4 PURPOSE
The purpose of this study is to develop an approach for the Veenkoloniën to address shrinkage, the energy
transition, the water issues and the expected needed transition in the regional agricultural sector. Integration
of local and regional potentials via an approach to establish a “sustainable value creation on the long term to
offer stability” are elementary aspects of this study and to enter the Eo Wijers competition as an important in
between end-product (Eo Wijers Stichting, 2011 p 6).
In this study a new perspective is created for the Veenkoloniën according to the potentials offered by the
energy transition, the water system, shrinkage and the possible transition in the agriculture sector towards a
bio-based economy. These potentials are mainly engaged from a landscape architectural perspective because,
considering the Eo Wijers competition as starting point, it can be assumed that spatially oriented disciplines
such as landscape architecture have an important role to fulfill in the search for a new type of approach to deal
with developments that are not based on growth as we know it. Developing such an approach in this study can
contribute in the discussion to anticipate on shrinkage and include local ambitions and potentials to retain and
enhance spatial quality in regions which cannot focus on quantitative growth anymore.
The results of this study can be considered as a starting point which has to be worked out with relevant
stakeholders to eventually realize a sustainable future for the Veenkoloniën. This is also very clear in the
competition; the proposed approach is the starting point of a much longer route that is needed to get an
independent and sustainable Veenkoloniën (Eo Wijers Stichting, 2011).
To place this thesis in a more long term process as appointed by the Eo Wijers foundation a process
design is adapted from Mansfeld et al. (Mansfeld et al., 2003). Three main process lines are distinguished
to accommodate the main elements; idea generation (innovation), public support (legitimation) and
implementation (projects). For this thesis the lines are distinguishable, however they remain deeply related and
entangled. Especially the idea generation and public support are highly correlated due to the input gathered
during various ‘participatory’ events (Veenmarkten). Final implementation of projects is obviously something
beyond the scope of a thesis, but is considered in terms of possible means of communication (part of the Eo
Wijers competition as well). Thus, considering various stages of the process the thesis focuses more on the first
part and gives a first perspective on possible local projects to implement proposition made according to the
new approach and findings in the research and analysis.

INITIATIVE

PREPARATION

THESIS

FURTHER
ELABORATION

LOCAL
PROJECT
INITIATIVES

SYSTEM
REALIZATION

idea generation
public support
implementation

Figure 9: abstract representation of the process structure considering the three main process lines and various process steps
(adapted from Mansfeld et al. 2003).
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1.5 LANDSCAPE ARCHITECTURAL LENS
My theoretical background is of intrinsic value during this study as well. The educational background of the
study landscape architecture at the Wageningen University is important for example in the way I encounter
the landscape and the main problems inherent of this study. A landscape approach is intensively advocated in
Wageningen to understand the complexity of the countless interaction between the natural and man-made
systems. This approach has an extensive tradition in regional scaled design. Designs are consequently often
based on the knowledge of the landscape system. During the study a landscape approach towards design
is emphasized in which a combination of knowledge of the natural sciences and social sciences is pursued.
Usually this is accomplished by using natural science techniques, often from the field of ecology, but with
social scientific questions guiding the research (Feinmann, 1999). The landscape approach as studied at the
Wageningen University emphasizes to see the world as a base for development and during this study the
landscape is considered as such.
Landscape is in the landscape approach not only a natural object which can be seen separately from the
influences of mankind, it is also seen as a product of the dynamic interaction between the natural environment
and the society (Feinmann, 1999). This means that the landscape synchronizes natural (biotic and abiotic)
and human demands. Understanding of ecosystems processes and creative spatial thinking form the very
basis of the landscape approach in which a symbiosis between the “natural” and “human” innovation is
pursued (Stremke, 2008). Landscape approach studies are therefore not only related to the natural terrestrial
and aquatic systems such as forests, grasslands and lakes, but also to human dominated environments such
as agricultural or urban settings (Turner et al., 2001). This emphasizes the notion that one should look in a
holistic manner to the landscape and the underlying idea that the landscape as a whole is more than the sum
of its parts. This also implies that it is important to look at multiple scales of the landscape, and not just on a
geographical scale but also the multiple institutional and political scales (Rozemeijer, 2008).
Within the landscape approach another important concept is sustainability. It takes the future into account and
therefore looks beyond the scope of the present landscape and contemporary demands. There is considered
to be a need to commit natural and cultural resources to produce landscapes that will not only function in the
contemporary situation, but which also endures on the long term (Rodiek, 2006). Flexibility in design is an
important concept in the approach of landscapes because of the uncertainties regarding the future.
Understanding that different people experiences the landscape in different manners and that the social
construct of the landscape plays an important role in valuing the landscape from an social perspective are
inherent to the landscape approach. Koh states that “a landscape approach to design is not only about process
design but also about experience design, definitely not about form alone but about form in landscape” (Koh
2008, p. 7).
The theoretical lens for this study is for an important part formed by my education and background in the
landscape approach towards design. This means that the design is informed by sustainability, holism, landscape
experience, different scale levels and most important, the landscape. In Part 2, section 2.1 the various models
which underlie the educational practice in Wageningen are explained in more detail. The central problems and
the quest towards an approach are based on both understanding the natural and the social organization of the
landscape as advocated by the landscape approach.
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1.6 WORLDVIEW
Intrinsic understanding of the landscape of the Veenkoloniën will be needed to develop an approach that
addresses the problems that are central in this study. Understanding the appearance of the landscape and
the processes behind it contribute to idea generation and development of an approach for the Veekoloniën.
Various elements of the four worldviews (postpositivism, constructivism, advocacy and pragmatism) presented
in Creswell are of relevance during this study to properly understand the landscape, use theories and concepts,
and include local knowledge of inhabitants (Creswell, 2009).
The basis for this understanding is formed by a more constructivism based information and knowledge due to
the use of for example maps and data to gain initial insight in the background of the contemporary landscape.
Constructivism is also reflected in the inclusion of inhabitants view on the Veenkoloniën and their meaning
which are based on their historical and social perspectives. Being aware of the fact that during this study
knowledge and local information is used that may not represent the absolute truth is part of the search for a
new approach to accommodate for example the process of shrinkage. Other worldviews (such as pragmatism
due to the context in which this study is developed; i.e. the social context of inhabitants) play a role as well in
the understanding of the landscape.
Considering the purpose of this study in a view of demand for a new approach which is not based on
quantitative growth may also lead to the use of worldviews beyond constructivism. Advocating a change by
developing an approach which goes beyond contemporary insight for spatial development is an example.
Including issues that are embedded in the political agenda for the coming decades, which include (local and
social) issues related to the process of shrinkage. This is also reflected by the Eo Wijers competition, a new
outlook and collective idea generation (by various teams) is an important start for searching new approaches
of spatial development and quality. Additionally the increase of awareness of the need to search for new
approaches and methods to cope with the change of context in regions that deal with shrinkage are part of
both the competition and the thesis. The eventual perspective and design is focusing on the Veenkoloniën and
is based on beliefs that change is possible taking into account regional potentials, demands and ambitions, and
may include elements of multiple methods, approaches and different worldviews, which according to Creswell
is reflected in the pragmatic worldview (Creswell, 2009).
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1.7 RESEARCH QUESTION
This study can, according to Creswell, be characterized as a more qualitative research because of a more
open-ended result which may be the base of further developments in the Veenkoloniën. Based on the problem
statement, the purpose and worldview of this study a research question has been formulated. The main
research question is formulated as following:
What are the opportunities that are created by the transition to renewable energy, the water system, shrinkage
and agriculture, and how can these be combined in an approach that integrates possible solutions to create an
independent and sustainable future for the Veenkoloniën?
The following sub-research questions are used to used to help answer the main research question:
How is the contemporary landscape of the Veenkoloniën formed, what are its characteristics and how are these
valued by the inhabitants?
What opportunities are offered by renewable energy sources in the Veenkoloniën to become independent and
develop itself as an energy exporting region?
What are the problems concerned with the water system and what opportunities are offered to develop an
independent water system for the Veenkoloniën?
What developments concerning the process of shrinkage in the Veenkoloniën are likely to occur and what kind of
opportunities does it offer?
How can the subsidized agriculture be transformed to become a pillar under the development of a bio-based
economy?
What approach is suitable for the integration and implementation of possible results related to the
opportunities in energy, water, shrinkage and a bio-based economy?
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1.8 RESEARCH STRUCTURE
The research structure is the result of the
background of this study, the needed information and
knowledge and the results in terms of the approach,
design and conclusions. Structure of the report is in
coherence with this structure. Figure 10 represents
an abstract overview of the structure of this study
and the main connections between various elements
that it contains. The circle represents that this
process in an interactive one; which resulted from
reflection during the thesis to change, enhance and
add elements during it.

PART 1: INTRODUCTION

BACKGROUND THESIS
Eo Wijers competition;
developing an approach for the Veenkoloniën
incorporating main problems;

Main problems and resea
questions are answered
SHRINKAGE

ENERGY

WATER

AGRICULTURE

Thesis is placed in the view
of the theory supporting
the thesis

PART 2: FRAMEWORK
AND LANDSCAPE ANALAYSIS

THEORETICAL FRAMEWORK
Landscape approach for analyzing, approach
development, problem solving and design in the
Veenkoloniën

LANDSCAPE
APPRAOCH

LANDSCAPE:
NATURE &
SOCIETY

LANDSCAPE
QUALITY

MODELS

Approach is developed from a
landscape architectural view;
background thesis, theoretical
framework and further analysis

ITERATIVE PROCE

Theoretical framework as
background for the framework
(main problems) and landscape
analysis

PROBLEM & LANDSCAPE ANALYSIS
Analysis and inventory of relevant topics for
applying the approach
CLIMATE
CHANGE

ENERGY

AGRICULTURE

WATER

VEENKOLONIËN

SHRINKAGE

LOCAL
STAKEHOLDERS

Framework and landscape
analysis important for developing
approach; vice versa for relevant
data collection

Intrinsic understanding of the
problems and opportunities
needed for approach and design

Figure 10: representation of the process of the thesis. Note: the process during the thesis was highly Iterative.
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PART 4: CONCLUSION, DISCUSSION AND FURTHER RESEARCH

CONCLUSION & DISCUSSION
Conclusions regarding the findings and results in the
view of the research question

ain problems and research
questions are answered
CONCLUSIONS

Results are used to draw
conclusions regarding the
research question and the
assignment of the Eo Wijers

RESULTS SYSTEM APPROACH
Analysis of the results of design interventions
regarding the main problems as a result of
implementation of the system approach

SHRINKAGE

ERATIVE PROCESS

ENERGY

WATER

AGRICULTURE

Results implementation of
approach to utilize potentials
on various design scales
are quantified as results in
relation main problems

LOCAL: LOCAL PROJECTS
Local projects as examples of local implementation
of the system approach

LOCAL
EXAMPLE
PROJECTS

Input from the
framework and
approach remain
relevant on the
various scales of
design

APPROACH VEENKOLONIËN
Proposed approach Veenkoloniën;
connecting of the local and regional scale

Approach and framework
are the main input for a
coheren concept, vision
and design on the scale
of the Veenkoloniën

CONCEPT & SUPER-REGIONAL:
VEENKOLONIËN 3.0
Utilizing the various potentials in a landscape plan
on the scale of Veenkoloniën as a whole
LANDSCAPE
PLAN

Experimental
design on various
scales with
feedback towards
the final design

Approach

SYSTEM
APPROACH

Design

Approach is
developed with
interaction of
design

REGIONAL: SYSTEM APPROACH

PART 3: APPROACH AND DESIGN

Regional scale with the implementation of the
system approach as an example of the systems

SYSTEMIC
APPROACH

LANDSCAPE
PLAN
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1.9 RESEARCH METHODS
For various parts of the thesis various methods are used to inventory, analysis, develop an approach and a
design. Flexibility is possible due to the qualification of this study as a qualitative research. According to the
research structure the main methods used during the thesis are per part discussed below.

PART 1: INTRODUCTION

Setting the starting point for this study is the main goal of this first part. From a personal background, education
and interest the first start is made which is completed with mainly input from (scientific) literature. A content
analysis is used to perform a detailed and systematic examination of the content of a materials used. (Leedy
& Ormrod, 2010). Literature study is the main method for execution of this method. Literature study is used to
identify relevant bodies of literature and evaluate them on validity and usability to develop i.e. a sound problem
statement, problem definition, research questions and theoretical framework. Triangulation played an intrinsic
role during the whole thesis to check used facts for validity.

PART 2: FRAMEWORK & LANDSCAPE ANALYSIS

In the second part development of a sound (theoretical) framework and landscape analysis on which the
approach and design could be built is the central assignment. Various sources are used to develop a framework
which focused on the backgrounds and local manifestation of the main problems; shrinkage, energy, water
and agriculture. For the main elements; shrinkage, energy and water there an extensive background study is
presented to gain a good understanding of the problems and the possible potentials within these problems.
Besides the main problems an intrinsic understanding of the landscape is developed as well due to a landscape
analysis. For the framework various sources of information and knowledge are used.
The main sources for development of the framework is literature; books, (scientific) articles, scientific
publications, thesis reports, websites and (inter-)governmental publications. Maps acquired via Wageningen
University, the Eo Wijers foundation and internet were an important addition of the landscape analysis.
During this part of the thesis various field visits were planned to explore the landscape and gain a practical
understanding as an addition to the desk study. Opportunities during the fieldwork were used to speak with
local inhabitants to gain insight in the social construct of the landscape as well. However, ‘Veenmarkten’
organized by the Eo Wijers foundation are the main source of ‘local knowledge’. During three Veenmarkten
local stakeholders were invited and in the form of presentations, discussions and interviews information and
knowledge about the social aspects of the landscape were acquired. The interviews could best be described
as open conversations in which, dependent on the person in question, insight for the various elements was
gathered. Short transcriptions of the main interviews are included in the attachments.

PART 3: APPROACH & DESIGN

Development of an approach is the first step from the second part towards the design. For the approach input
of the framework was used because the approach should at least be able to accommodate the results of the
framework. Besides the framework input from the theoretical framework and additional literature is used to
develop an approach which fulfilled the demands of the Eo Wijers competition.
Applying the approach to accommodate new developments in the Veenkoloniën to develop an attractive
and sustainable perspective is the further goal of the third phase. This ranges from a concept and vision-like
landscape plan on the Veenkoloniën scale to more detailed design at a relative local scale. The main methods
used could be characterized as landscape architectural methods and typical for a design orientated discipline.
Examples are observations, sketching, designing and fieldwork to check proposed interventions in the actual
landscape and with local stakeholders. Feedback from the design is used in an iterative process to enhance the
approach.

PART 4: CONCLUSION, DISCUSSION AND FURTHER RESEARCH

The fourth part of this study is mainly concerned with the results of the proposed approach and design
interventions in relation to the main problem and research question. Some calculations regarding the results
were made in the third Part to quantify long term results. For some of the interventions quantification of the
results is not the proper way to make an inventory of the results; this especially accounts for shrinkage and
agriculture due to the more qualitative interventions to establish a more sound future for the Veenkoloniën.
The conclusions are presented for the research questions. After the conclusion the discussion and suggestions
for further research are introduced as final sections of the thesis.
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1.10 GUIDE TO THE READER
In this first part of this study was the background of the thesis was introduced along with aspects like the
purpose of the study and the research questions.
To develop a sound basis for the approach and design the problems and the Veenkoloniën are further explored
in Part 2: Framework & landscape analysis. First a theoretical framework is described in the view of landscape
architecture at the Wageningen University (2.1). As a background for the main problems the expected climate
change is introduced in paragraph 2.2 Climate change. The main problems are explored further in paragraphs
2.3 Energy, 2.4 Water and 2.5 Shrinkage. These paragraphs engage the problems from a high scale towards the
Veenkoloniën. Initially explaining the problems and then introducing possible potentials and needed solutions.
Agriculture is in this chapter part of the landscape analysis of the Veenkoloniën (paragraph 2.6). Part 2 is ended
by an overview of the main observations and conclusions (2.8) that have been drawn in this part of the study.
In Part 3 the approach is developed for the Veenkoloniën and is introduced in paragraph 3.1. After introduction
of the concept (3.2) the approach is used to develop a design on three main scales. The first scale is on the scale
of the Veenkoloniën (3.3) which focuses on the allocation and serves merely as a vision (corresponds with the
Eo Wijers demand of a scale with a diameter of at least 100 kilometers). In paragraph 3.4 the regional scale is
used as a further explanation of how the system approach adds quality to the Veenkoloniën by creating new
systems (corresponds with the Eo Wijers demand of a scale of 20 x 20 kilometers). Examples of local projects
are presented in the local scale (corresponds with the Eo Wijers demand of a scale of 5 x 5 kilometers) in
paragraph 3.5. As a reflection on the design the design results and interventions are placed in the perspective
of the challenges that were distinguished in Part 2 in paragraph 3.6 ‘Proposed interventions vs challenges’.
In paragraphs 3.7 the proposed development strategy and first introduction on communication is given. The
communication vision is further elaborated in paragraph 3.8, which also contains the ‘special communication
tool’ that was element of the competition. Paragraph 3.9 introduces the main stakeholders in relation to the
interventions that can help to establish the Veenkoloniën 3.0. Part 3 is concluded by the main results of the
Veenkoloniën 3.0.
Part 4 concludes the study with paragraphs 4.1 Conclusions, 4.2 Discussion and 4.3 Further research. The
problem statement and research question is presented in relation to the results of the study. As a result of the
study a brief discussion is formulated, and Part 4 is ended by possibilities for further research.
In the appendices a glossary is presented followed by the references which were used during this project. The
attachment is digital and is attached in the form of a DVD. In this attachment are inter alia the transcripts of the
Veenmarkten and a digital version of the thesis enclosed.
During the report various ‘Intermezzo’s’ are presented (also one in this Part) to give background or additional
information for various kinds of topics.
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Source: www.peelverhalen.nl
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PART 2: FRAMEWORK AND LANDSCAPE
ANALYSIS
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INTRODUCTION PART 2: FRAMEWORK AND LANDSCAPE ANALYSIS
The second part of the thesis deals with the (theoretical) framework and the landscape analysis to understand
the main problems and the Veenkoloniën in more detail. First the theoretical framework is introduced which
serves as a background of how the landscape is perceived from the perspective of a landscape architect from
Wageningen. Climate change is introduced as a background for the main problems energy and water. The main
problems energy, water and shrinkage are introduced as separate sections which zoom in from a higher scale
(up to global) to the Veenkoloniën. Agriculture is not introduced as a separate section but is briefly introduced
during the landscape analysis and further during design in the third Part. The final sections focus on the
landscape of the Veenkoloniën and local stakeholders. An overview of the main observations and conclusions is
presented at the end of the second Part.
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2.1 THEORETICAL FRAMEWORK
INTRODUCTION

In this study the development of an approach that deals in an integrated manner with the various core
problems in the Veenkoloniën from the perspective of the landscape architect will be central. To develop and
shape such an approach for the Veenkoloniën the landscape approach as central notion in the education of
landscape architecture at the Wageningen University will be of natural importance for understanding the
complexity of the landscape.

LANDSCHAPE APPROACH

The notion of a landscape approach is central in the education of landscape architecture at the Wageningen
University. To understand the landscape approach it is essential to grasp the notion of landscape. The word
landscape has its origin in the Dutch word ‘landschap’, which is a contraction of the word ‘land’ and ‘schap’.
Land is defines by Vroom as “a territorial entity, to be analyzed objectively in its components, such as soils,
water, vegetation and land use” (Vroom, 2006 p 177). ‘Schap’ is in this perspective defined as “the landscape
of our daily living environment.. ..what we see, with its meanings, and also with its stories of the past and the
present, which raise our expectations and emotions” (Vroom, 2006 p 177). Combining these words mean that
the landscape is a clearly tangible entity which is highly analyzable and understandable but also a complex
whole with emotional aspects that can differ significantly with its population due to the highly personal
character of perception of the landscape.
The complexity and continues interplay between nature and man in the landscape is reflected by the definition
of Rogers; “landscapes have a temporal dimension, altering with time, they can be read as palimpsests,
documents in which nature’s own powerful dynamic and the changing intentions of human beings over
the years inscribe a historical record” (Rogers, 2001 p 20). Landscape is this inherently related to complex
mechanism which help shape and reshape it in a continuous process in time.
These definitions are a reflection from a wide range of existing meanings ascribed to the word landscape.
The complexity of some shows the difficulty of giving one definition of landscape, this of course also relates
to the individual differences in the perception of the landscape as it is. Throughout the history of landscape
architecture at the Wageningen University models have been used to help understand the landscape. A brief
overview of the models that influenced this study in that respect is given in the following sections.

TRIPLEXMODEL

The so-called triplexmodel originates from the field of landscape architecture and was developed by Kerkstra
and Vrijlandt in the 1980’s and is graphically presented in Figure 11. It is related to the layer-cake model of
McHarg in which also three main layers are distinguished to analyze the landscape; the physical, the biological
and social-cultural layers. Naturally these three main layers are dividable into various sub-layers. In the
triplexmodel the three main layers are composed by three types of landscape forming factors; the abiotic,
the biotic and anthropogenic factors. Interchange between those layers is expressed in abiotic, biotic and
anthropogenic patterns in the landscape. Due to differences in time and place and the interplay between those
layers leads to a wide variety of landscapes (Hiddink, 2006).

LANDSCAPE

ANTHROPOGENIC PATTERN
BIOTIC PATTERN
ABIOTIC PATTERN

Figure 11: a representation of the triplexmodel (after Hiddink, 2006).
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The triplex model helps landscape architects to understand and describe interdependence of complex spatial
realities of landscapes (Hiddink, 2006). According to Kerkstra et al. influence human their environment but
are they influenced by their environment as well. This is the result of dependability of mankind on nature
and natural resources such as water and food. Landscape is considered to be the visual result, a snapshot at a
certain moment in time, of a continuous process of change (Kerkstra et al., 1976).

SOCIOPHYSICAL-ORGANIZATION MODEL

Kleefman introduced the sociophysical-organization model that much more emphasizes the relation between
man and nature. Kleefman’s model introduces the inclusion of a more social perspective. In Figure 12 the model
is presented and what is notable are the two main components; the natural substratum of a territory and the
society in which it is placed (Duchhart, 2007). As is demonstrated in the model the landscape is the result of the
interplay of processes from natural organization (natural substratum) and social organization (society) in what
Kleefmann calls the sociophysical organization (Hiddink, 2007).
The natural substratum in composed by biotic subsystems and abiotic subsystems which form together the
physical basis for the live of man, animals and the plants. Kleefman defined society as a social organization
which consists of three subsystems; the economic subsystem (organization of production and labor), the
cultural subsystem (the shared patterns of norms and values) and the political subsystem (intermediary
between the two foregoing subsystems) (Duchhart, 2007; Hiddink, 2006). As already is emphasized by the last
subsystem is the close relation between the three subsystems according to the social organization proposition.
Duchhart notes that Kleefmann “views planning and design as instruments to prepare for future spatialorganization opportunities (Duchhart, 2007 p 19).

SOCIOPHYSICAL ORGANISATION

NATURAL ORGANISATION PRINCIPLE

SOCIAL ORGANISATION PRINCIPLE

ABIOTIC SUBSYSTEM

ECONOMIC SUBSYSTEM
POLITICAL SUBSYSTEM
CULTURAL SUBSYSTEM

BIOTIC SUBSYSTEM

NATURAL SUBSTRATUM
i.e. national organisation

SOCIETY
i.e. social organisation
INTERTWINNING PROCESSES

Figure 12: a representation of the sociophysical-organization model (after Duchhart, 2007).
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INTERTWINED TRIPLEX AND SOCIOPHYSICAL-ORGANIZATION MODEL

Duchhart proposes to combine the triplexmodel and the sociophysical-organization model as presented in
Figure 13. The models are seen as complementary to help understand landscapes as hierarchically organized
human-ecological systems and to reveal sociocultural and political networks which link these landscape
systems. Where the triplexmodel is strong in analyzing the tangible physical environment and the natural
organization, is the sociophysical-organization model focusing more on driving forces that actively shape the
landscape like described in the social organization of the society. Combining would enhance the intrinsic quality
of plans and is therefore proposed by Duchhart (Duchhart, 2007).

CONCLUSION

Landscape is a complex whole of interactions between nature and mankind. The various models presented help
to understand the complexity and to gain a sound insight to develop an approach for the Veenkoloniën to guide
the process of shrinkage and focus on an integration of various opportunities to develop a sustainable future
which generates stability.

SOCIOPHYSICAL ORGANISATION

SOCIAL ORGANISATION PRINCIPLE

BIOTIC SUBSYSTEM
ABIOTIC SUBSYSTEM
ANTHROPOGENIC PATTERN
BTIOTIC PATTERN
ABTIOTIC PATTERN

CULTURAL SUBSYSTEM
POLITICAL SUBSYSTEM
ECONOMICAL SUBSYSTEM

Figure 13: a representation of the intertwined triplexmodel and sociophysical-organization model (after Duchhart, 2007).
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2.2 CLIMATE CHANGE
INTRODUCTION

Climate change “refers to a change in the state of the climate that can be identified (e.g. using statistical
tests) by changes in the mean and/or the variability of its properties, and that persists for an extended period,
typically decades or longer. It refer to any change in climate over time, whether due to natural variability or as
a result of human activity” (IPCC, 2007D p 30). It is of intrinsic value to incorporate climate change in this study
because it affects the entire world, so also the Veenkoloniën. The main topics of energy and water are specially
related to climate change as one of the proposed main contributor to (energy from fossil fuels) and water
on which it may have intrinsic effects. From this perspective is climate change also as a background-problem
introduced. Besides the changes for the Veenkoloniën the current energy use contributes to the change in
climate (IPCC, 2007A). First a brief introduction as a background for climate change is presented. After that
the process of climate change is first reviewed on a global level were after it is translated to a national (the
Netherlands) and the local scale of the Veenkoloniën.

CLIMATE

The earth has a complex climate system that is characterized by an interactive system which consists of the
atmosphere, land surface, snow and ice, oceans and other bodies of water, and living things. Climate is usually
described in terms of mean and variability of temperature, precipitation and wind over a period of time. Under
the influence of internal dynamics and changes in external factors the climate system can evolve in time. These
external factors are called ‘forcings’ and can for example consist of natural causes such as volcanic eruptions. In
the climate system the solar radiation can be seen as the motor. Forcings can affect the radiation balance of the
Earth in three ways (IPCC, 2007A):
1.
2.
3.

Changing the incoming solar radiation (i.e. changes in the orbit of the Earth or the sun’s radiation itself)
Changing the fraction of the solar radiation that is reflected (albedo).
Altering the long wave radiation from Earth back towards space.

The climate will respond directly to such changes. However, there are also indirect causes for changes in the
climate which work via a variety of feedback mechanisms (IPCC, 2007A). An example of such a feedback
mechanism is the melting of the snow and ice on the earth’s surface. Once melted darker surface is exposed
which can absorb more radiation what results in more heat. Heat that on its turn causes more ice to melt, and
so a self-reinforcing cycle is created (Stroeve et al., 2011).
Climate change is firstly a natural process which occurred throughout at least a large part of the Earth’s history
(Wolff, 2011 & Yokoyama, 2011). Recent climate changes are less natural and human influences are highly likely
to contribute to the recent and expected future climate changes (IPCC, 2007A/D). In the following sections the
climate change will be discussed on a global, national and local level.

GLOBAL: THE WORLD

Climate change can be characterized as a global phenomenon, with different implications for different parts of
the world (IPCC, 2007A). As briefly explained in the previous section, the average climate can change in time
due to natural influences. However the Intergovernmental Panel on Climate Change (IPCC) concludes that “it
is extremely unlikely (<5 percent) that global climate change of the past 50 years can be explained without
external forcing and very likely (>90 percent) that it is not due to known natural causes alone” (IPCC, 2007D p
39). This conclusion means that contemporary climate change may have an important human cause.
Greenhouse gases
Warming and cooling of the troposphere is very likely (>90 percent) due to combined influences of greenhouse
gases and the depletion of stratospheric ozone depletion (IPCC, 2007A). Changes in the atmospheric
concentrations of greenhouse gases and aerosols, land cover and solar radiation affect the energy balance
of the climate system and are thus drivers of climate change. They act as radiative forcings, affecting the
absorption, scattering and emission of radiation within the atmosphere and the surface of the Earth (IPCC,
2007A). Global greenhouse gases emissions due to human activities have grown significantly compared to
the pre-industrial times. An increase of 70 percent has been recorded between 1970 and 2004 (IPCC, 2007C).
Considering greenhouse gases alone the observed warming is too low, this relates to the aerosols which have
a cooling effect. In general the radiative forcings may have warming or cooling influences on the global climate
(IPCC, 2007D).
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Global effects of climate change
Effects of climate change on a global scale that are being observed are e.g. less cold days and nights, more heat
waves over most land areas, heavy precipitation events occur with higher frequency and changes in sea level
due to thermal expansion and melting glaciers and ice caps (IPCC, 2007D, Solomon et al., 2009). Monitoring of
precipitations patterns lead towards conclusions that indicate that these patterns are changing with different
effects; e.g. North Europe received more precipitation while in Southern Europe the precipitation declined
(IPCC, 2007D).
On a global scale researchers observe and expect with various certainties various impacts of changing
temperature due to climate change, some examples are (IPCC, 2007B, IPCC, 2007D):
Ecosystems
It is likely (>66 percent) that the resilience of many ecosystems will be exceeded this century by a possible
combinations of climate change, associated disturbances (i.e. flooding and drought) and other global change
drivers (i.e. land use change and fragmentation of natural systems) (IPCC, 2007B). Increasing temperatures are
likely (>66 percent) to cause increasing risk of extinction of plant and animal species. In relation to the higher
change of species to go extinct, a change in ecosystem structure is to be expected. An example is the expected
geographical range of many ecosystems due to the change in local temperatures.
Food
Crop productivity is globally expected to increase slightly. Considering the local scales, regional production may
decrease causing increase risk of hunger (IPCC, 2007B).
Coasts
Coasts are projected to be at an increased risk of which the sea level rise is the most important threat what can
lead towards increased coastal erosion and floods (IPCC, 2007B).
Industry, settlement and society
Vulnerable industries, settlements and societies are often those in coastal and river flood plains, economies
closely related to climate-sensitive resources and those in areas in vulnerable to extreme weather events (IPCC,
2007B).
Health
Health of many humans will be affected through the effects of climate change. Impacts such as extreme
weather events and increased death rates as a result of higher temperatures are examples. Positive effects such
as fewer deaths from cold exposure can be beneficial (IPCC, 2007B).
Water
The effects of climate change on water may be the most comprehensive effect. Changes in runoff and water
availability are caused by changes in precipitation and temperature (IPCC, 2007D). The IPCC concludes that
the negative impacts of climate change on freshwater systems outweigh its benefits. Besides the effects on
freshwater the effect of climate change on the sea will be a level raise as mentioned earlier.

NATIONAL: THE NETHERLANDS

For the Netherlands the KNMI (Koninklijk Nederlands Metereologisch Instituut; Royal Dutch Meteorological
Institute) made four scenarios to gain insight in the effects of the expected climate change (KNMI, 2006).
During this study the scenario W+ is taken as a reference, because various advices suggest it is safe to act
from a precautionary principle when dealing with climate change. Advices to i.e. the main authority of water
management (Rijkswaterstaat) and the water boards (waterschappen) are part in this consideration (Delft
Hydraulics, 2007; NBW-actueel, 2008). Effects of climate change on the national scale of the Netherlands will be
discussed below.
Temperature
Between 1900 and 2005 the average temperature in the Netherlands has increased with 1.7 °C
(Deltacommissie, 2010). Rise in temperature resulted in a decrease of the number of frost days and an increase
in the number of summer days. In the climate scenarios of KNMI the temperature is expected to continue to
increase varying from 0.9 °C to 2.3 °C in the winter and 0.9 °C to 2.8 °C in the summer (KNMI, 2006).
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Wind
Past measurements of the KNMI show a decline of the number of storms since 1962. However the KNMI
concludes that the Netherlands are too small and the measurement range is too limited to make sound
conclusions for the change in heavy storm events. In the W+ scenario a slight increase in daily average wind
speed is predicted (KNMI, 2006).
Precipitation
The annual precipitation in the Netherlands has increased with 18 percent since 1906 (winter +26 percent,
spring +21 percent, autumn +26 percent and summer +3 percent). For the W+ scenario the change in
precipitation will be positive in the winter (approximately +7 percent per degree) and in the summer negative
(approximately -10 percent per degree). The decline of precipitation in the summer is due to less rainy days. In
all KNMI scenarios the average amount of precipitation per rain event in the summer will increase due to more
intense showers. In the winter the amount of rain will increase in longer periods of rain with the predicted
increase per degree (KNMI, 2007).
Fresh water
Availability of fresh water in the Netherlands will be under pressure due to changes in the climate. In the
coastal areas saline seepage will affect fresh water supplies in the soil and the quality of the soils itself because
they become more saline (Oude Essink et al., 2010). Change in climate will also result in quantitative and
qualitative discrepancies due to i.e. lacking availability of water with sufficient quality (Bonte et al., 2010;
Deltacommissie, 2010; Deltacommissie, 2010; KNMI, 2006 & VenW, 2000). In short it means that under the W+
scenario the Netherlands will be confronted with drought issues (KNMI, 2006; PCCC, 2007). Lacking availability
can have effects on various stakeholders, i.e. agriculture, energy supply en nature areas.
Sea level
Since 1900 the sea level in the North Sea has raised with about 20 cm. During the past two decades the raise
has increased to about 3 millimeters per year. Because the coastal areas of the Netherlands become lower (in
the twentieth century by 0-4 mm per year due to i.e. decomposition of peat and tectonic sink) the net effect
of sea level will be higher. In the W+ scenario a sea level raise is incorporated, compares with the base year of
1990 this is respectively; 15 – 35 centimeters in 2050, 35 – 85 centimeters in 2100 and 1 – 2.5 meters in 2300
(KNMI, 2006).

LOCAL: THE VEENKOLONIËN

On the local scale of the Veenkoloniën the implication of climate change can be considered to be of importance
for future developments as well and taking into account the possible local effects may be considered as selfevident. It is important to consider that the Veenkoloniën are located relative high for the Netherlands (www.
ahn.nl). The main effects of climate change for the Veenkoloniën are related to water issues.
Changes in the precipitation pattern will increase the current water problems in the area. For the Veenkoloniën
the availability of fresh water is a contemporary problem which will aggravate in the future due to the effects
of climate change. The higher parts of the Netherlands are historically the dryer parts of the country. Incidental
and structural (ground) water shortages are highly relevant for the Veenkoloniën. Especially for the main land
use of agriculture and in much lesser amount natural areas. These droughts are highly related to improvements
to the water systems in the 1960’s and 1970’s, as in many parts of the Netherlands. Import of water from out
of the Veenkoloniën is a yearly returning process to supply the area with sufficient water. Quality of this water
is often not optimal (Wuerner et al. 2011; VenW, 2009). In the section concerned with the water system of the
Veenkoloniën the water issues will be discussed in more detail.

ADAPTATION AND MITIGATION

As a response to climate change societies can roughly turn to two types of reactions; adaptation and mitigation.
Mitigation is defined by the IPCC as “technological change and substitution that reduce resource inputs and
emissions per unit of output. Although several social, economic and technological policies would produce
an emission reduction, with respect to climate change, mitigation means implementing policies to reduce
greenhouse gas emissions and enhance sinks” (IPCC, 2007D, p84). A good example of mitigation is reducing the
greenhouse gases emissions.
Adaptation is defined by the IPCC as the “initiatives and measures to reduce the vulnerability of natural
and human systems against actual or expected climate change effects. Various types of adaptation exist, i.e.
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anticipatory and reactive, private and public, autonomous and planned” (IPCC, 2007D, p76). Adaptation can in
practice mean for example upgrading the dikes to new safety standards or use different plants that are better
adapted to the changed environmental demands.
When considering responses to the climate change it is important to consider the complexity of the system and
it effects. Long term effects continue to arise and i.e. cutting down the emissions of greenhouse gases now, the
effect will continue to develop. A good example is the thermal expansion of the ocean which will continue due
to delayed effects of higher temperatures which will continue to affect the ocean (Solomon et al., 2008). This
also means that mitigation actions will not prevent climate change as is going on right now; it will only help
to reduce the effects to some extend (Solomon et al., 2008). It is important to emphasize that adaptation and
mitigation are highly related. Mitigation may lead to less adaptation measures. Adaptation and mitigation are
in this view supplementary and must be considered in such a way (IPCC, 2007C; IPCC, 2007D; PBL, 2009; PCCC,
2007).
The role of landscape architects regarding the climate change adaptation and mitigation has resulted in offering
perspectives on the utilization of renewable energy sources. According to Stremke the increase of energy
efficiency of landscapes remains however “limited to the “traditional toolbox” of landscape architects – that
is plant selection and allocation” (Stremke, 2009 p 1). Referring to “integrated energy visions” (a five stepped
approach; (1) Inventory and analysis region (2) planned developments (3) future developments (4) vision
sustainable energy landscape (5) robust strategies for energy-conscious transformation) Stremke advocates an
energy transition to realize added values with respect for the cultural landscapes and regional characteristics.
The long term transitions to regional self-reliance and energy efficiency need to offer adaptation and mitigation
measures which are reflected in the landscape, and may go beyond the traditional tool-box of the landscape
architect (Stremke, 2009).

CONCLUSION

Climate change is first of all a global phenomenon which affects every scale. According to the IPCC is can be
concluded that it is very likely (>90 percent) that the global climate change cannot be explained by natural
causes alone. It is very likely (>90 percent) that greenhouse gases and depletion of the stratospheric ozone
influences the warming and cooling of the stratosphere. Anthropogenic activities can be seen as an important
contributor to the greenhouse gases.
It can be concluded that the effects of climate change can be far-reaching. They can consist of e.g. less cold day
and nights, more heat waves over most land areas, heavy precipitation events occur with a higher frequency
and changes in sea level occur due to thermal expansion and melting glaciers and ice caps.
The global climate change also affects the national scale of the Netherlands. It can be concluded from
measurements over the past century that an increase of temperature, a decrease in the number of frost days
and an increase in the number of summer days has already been observed. The KNMI W+ scenario which is
used in this study accounts i.e. for an increase in the daily average wind speed, the increase of precipitation
in the winter and decrease in the summer. As a result of this scenario it can be concluded that the fresh
water availability will become further under pressure in a quantitative and qualitative way (e.g. as a result of
increasing saline seepage and increasing discrepancies due in demand and supply i.e. as a result of changing
precipitation patterns). Especially in the coastal the expected see level rise may have consequences for the
safety of these areas.
Translating the climate change effects of the national scale to the Veenkoloniën it can be concluded that the
main issues may occur due to changes in the precipitation pattern. This may lead to lacking alignment between
demand and supply. In short does this mean that the fresh water availability in the Veenkoloniën will become
further under pressure.
It can be concluded that adaptation and mitigation are necessary to maintain a safe and qualitative living
environment. Adaptation focuses on taking measures to reduce the vulnerability of natural and human systems
against the contemporary or expected climate changes. Mitigation is related to reducing the input of sources
that lead to or enhance the climate change. It is important to conclude that the complexity of the processes
involved in the climate change. It is for example possible that effects of mitigating practices only become
evident on the long term.
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2.3 ENERGY
INTRODUCTION

Energy is highly necessary for human life and a secure and sufficient supply of energy is of crucial importance
for the sustainability of modern societies (Asif & Muneer, 2005). The IPCC defines energy as “the amount of
work or heat delivered” (IPCC, 2011 pp 9). Energy becomes available to human ends when it flows from one
place to another or is converted from one type into another. Energy is by the IPCC divided into various classes;
primary energy (energy sources; natural sources i.e. coal or crude oil), secondary energy (i.e. refined crude oil
or electricity), final energy (delivered energy at end-use facilities), usable energy (energy in supplying services)
and embodied energy (energy used for production of material substances, i.e. metals) (IPCC, 2011). As will be
discussed in the section with relevant concepts; energy as we experience every day is something different than
what is called energy in science (Dewulf et al., 2007).
The main resources for the energy supply of the world are (crude) oil, coal and gas. These are non-renewable
energy sources, which are available in limited resources and will be depleted in the future. Shafiee & Topas
calculated that the oil reserves will last until 2040, gas reserves until 2042 and coal reserves will be depleted at
approximately 2112 (Shafiee & Topas, 2009). About the exact moment of depletion there is and will be a lot of
discussion, what is clear is that the contemporary used fossil fuels are not endlessly available. After depletion
new resources will be needed to provide sufficient energy for an ever growing demand (IPCC, 2011). Beyond
the practical aspect of depletion of resources, exist are other triggers for implementation of renewable energy
resources. Concerns with environmental impacts of fossil fuel use such as air pollution, acid precipitation,
ozone depletion, forest destruction, emission of radioactive substances and probably most important: global
warming as a result of climate change contribute to the search for other, more sustainable energy sources
(Asif & Muneer, 2005; Dincer, 2000; IPCC, 2011; Omer, 2008). Besides environmental problems, developments
such as rising fuel prices and dependence on geopolitical and military conflicts for energy raise questions
about the sustainability of the current way of energy provision (Asif & Muneer, 2005). Rotmans concludes that
contemporary energy provision is not sustainable in a social, economic and ecological view (Rotman, 2010).
Renewable energy may be the alternative for the use of fossil fuels and offer high potentials for i.e. climate
change mitigation. Renewable energy is defined by the IPCC as “any form of energy from solar, geophysical or
biological sources that is replenished by natural processes at a rate that equals or exceeds its rate of use” (IPCC,
2011 p 9). Renewable energy can be obtained from the renewable sources by technologies which can produce
usable energy from sources such as solar energy, geothermal energy, biomass, wind or water. Renewable
energy sources are in general characterized by low greenhouse gas emissions or other detrimental emissions
and environmental effects (IPCC, 2011). In the section about renewable energy a brief overview of the most
relevant alternative energy sources is given including the potential available at the Veenkoloniën. Hydropower
and ocean energy are left out of this study due to irrelevance for possible production at the Veenkoloniën
because it neither is location at the sea, nor is has it any relevant potential for hydropower (IPCC, 2011; www.
ahn.nl, 2011).
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ENERGY TRANSITION

The inevitable transition from non-renewable, fossil energy based sources to renewable and more
environmental friendly energy sources are a long term process. In general terms can a transformation be
defined “as a long term process of change during which a society or a subsystem of society fundamentally
changes” in more scientific terms it can be defined as “the shift from an initial dynamic equilibrium to a new
dynamic equilibrium” (Loorbach & Rotmans, 2006 p 1). Transitions require system innovations in terms
of product, process and project. An example regarding renewable energy may be a possible future energy
transition to biomass. System innovations to use biofuels (i.e. in transport), generate electricity (i.e. gasification
of biomass), sources (i.e. agricultural production of bio-crops), policy (i.e. to protect biodiversity, regulate use of
space or transport) and culture (i.e. social barriers) (Loorbach & Rotmans, 2006).
In a transition multiple levels can be distinguished between which interaction occurs; regimes, niches
and landscapes. Landscapes refer here to the surroundings of a particular societal system, trends have a
relative slow progress and developments have an autonomous character. Regimes are the most dominant
configurations of actors, structures and practices. They dominate the functioning of the societal system and
defend that equilibrium. Niches are configurations in which non-conformism and innovation can develop. They
are part of the societal system but can deviate from the dominant configurations of actors, structures and
practices. Interaction through time between landscape, regime and niches can be used to describe the process
of transition. Four main phases can be distinguished in a transition (Avelino & Rotmans, 2009):
•
•
•
•

Pre-development phase; changes occur in the background at landscape and niche level, which are resisted
by the regime.
Take-off phase; structural change picks up momentum. Changes start to put pressure on the regime in such
a manner that is starts to break down.
Acceleration phase; structural changes become visible because the start to replace old regime structure by
new structures.
Stabilization phase; a new dynamic state op equilibrium is achieved; the old regime has been replaced.

A transition can often be characterized as an S-curve when placing the various phases in time. This relates to
the common acceleration of the transition process by one-time events or crisis, see also Figure 15 (Loorbach &
Rotmans, 2006).
Roughly two types of transitions can be distinguished. Firstly, evolutionary transitions during which no
significant planning takes place to achieve a certain outcome. Secondly, a goal-oriented transition in which
goals or visions of a certain end state guide the actors and help orientate strategic decisions of private actors.
The transition to renewable energy sources can be characterized as a goal-oriented transition because
visions and goals are clearly made in for example European context and affect choices to change the current
equilibrium to a new state (CBS, 2010; Loorbach & Rotmans, 2006; EU, 2011). In Figure 15 the energy transition
for the Netherlands in presented as an indication of the current phase of the transition.

Stabilization

System change

Acceleration

Take off
Pre-development
Time

Figure 14: transition model in time, the arrows indicate push
and pull influences which affect the transition process (after
Loorbach & Rotmans, 2009).

Sustainable development

Stabilization

Acceleration

Contemporary
situation
Start energy
transition
Pre-development
1980
2000

Take off

2010

2050

Figure 15: energy transition model in time, regarding the Dutch
situation (after Loorbach & Rotmans, 2009).
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RELEVANT CONCEPTS

There is an important relation between sustainable development and the way resources are used. Energy
resources are in this relation of great importance for our contemporary society, without it could not exist (IPCC,
2011. One learns that ‘Energy can neither be created not destroyed, it just change form’. However, what people
experience every day is not what science calls energy. Dewulf et al. state that “what is typically called ‘energy’
comes in a myriad of tangible forms for which people and businesses pay money.. ..although the scientific
energy is conserved, this other energy, ‘useful energy’ or ‘marketplace energy’ is not” (Dewulf et al., 2007 p
2221). In general does the first refers to an abstract additive with conserved it properties, while the latter refers
to exergy which stands for the ability to cause change and in doing so is not conserved (Dewulf et al., 2007 &
Dincer, 2007).
The relation of exergy with energy and the environment makes it clear that there is a direct relation between
sustainable development and the concept of exergy (Dincer, 2007). Various disciplines have embraced the so
called ‘second-law thinking’ (second law of thermodynamics), e.g. building engineering, architecture and urban
planning. Stremke et al. emphasize the relevance of ‘second-law thinking’ because exergy and entropy are
inextricably related to sustainable development (Stremke et al., 2011).
Energy is a concept related to the first law of thermodynamics, exergy a notion that is related to the second
law of thermodynamics. For this study the first and second law of thermodynamics and the most important
concepts related to these laws are briefly explained in the following parts.
First and second laws of thermodynamics
For this study the first and second law of thermodynamics will be discussed because of the use of the concept
energy, exergy and entropy which relate to these laws.
The first law of thermodynamics (FLT) represent the conservation of energy. FLT states that although energy
can change form, it can be neither created nor destroyed. The FLT defines internal energy as a state function
and provides in a formal statement of the conservation of energy. It does not provide any information about the
possible direction in which processes can spontaneously occur (Dincer, 2007).
Two well-known statements of the second law of thermodynamics (SLT) are the Clausius statement and the
Kelvin-Planck statement. Both cover the same aspects and while at first sight they appear to be different,
violation of one leads to violation of the other. It is concluded that they can be considered to be equivalent
(Rao, 2001). Dincer presents the two statements as following:
1.

Clausius statement: “It is impossible for heat to move of itself from a lower-temperature reservoir to
a higher temperature reservoir. That is, heat transfer can only occur spontaneously in the direction of
temperature decrease” (Dincer, 2011 p 10).

Resources

Products and
by-products

Exergetic
efficiency

Exergyout

Exergyin

Exergy loss =
+T0 . Entropy prod.

Heat
Wastes

Figure 16: exergy model; energy is retained, exergy is lost (after Dewulf et al., 2007).
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2.

Kelvin–Planck statement: “It is impossible for a system to receive a given amount of heat from a hightemperature reservoir and to provide an equal amount of work output. While a system converting work to
an equivalent energy transfer as heat is possible, a device converting heat to an equivalent energy transfer
as work is impossible”(Dincer, 2011 p 10).

Energy
Dincer describes the concept of energy as following “energy is a scalar quantity that cannot be observed
directly but can be recorded and evaluated by indirect measurements. The absolute value of the energy of a
system is difficult to measure, whereas the energy change is relatively easy to evaluate” (Dincer, 2007 p 2).
No information is provided about the inability of any thermodynamic process to convert heat entirely into
mechanical work. Furthermore, it does not provide any insight in why mixtures cannot spontaneously separate
themselves (Dincer, 2007). The second law of thermodynamics provides these explanations.
Exergy
Exergy can be seen as a useful quantity that originates from the Second Law of Thermodynamics (SLT) and
can be used to determine the maximum work (Dincer & Rosen, 2001). The concept of exergy can be seen as
the counterpart of entropy, because entropy can be considered to be the non-useful waste energy and exergy
as the useful part in energy, the part that is usable to perform work (Dobbelsteen et al., 2006). Exergy is a
combination of the Greek words ex (from) and ergon (work). Entropy as a concept will be further discussed in
the following section.
The concept of exergy can be defined as “the maximum amount of work that can be produced by a stream of
matter, heat or work as the medium comes into equilibrium with a reference environment or into equilibrium
with the surrounding environment” (Dincer, 2001; Connelly & Koshland, 1997 in Stremke et al., 2011, p 151).
According to Dincer, the reference environment is assumed to be infinite, in equilibrium and to enclose all other
systems (Dincer, 2000). Exergy or work potential of a system are usually split into four types of contributions:
potential exergy due to the position of the system in a given field of force (i.e. gravitational), kinetic energy due
to its velocity in comparison to a fixed reference frame, the physical exergy in its pressure and temperature also
compared to the surrounding and the chemical exergy due to the composition of the system which is different
from its surroundings (Dewulf et al., 2007). Dewulf et al. state that systems without kinetic, potential and
physical exergy can be considered to be at the environmental state and systems without chemical exergy can be
considered to be at a full equilibrium with the surrounding what means that they cannot produce any work.
The maximum amount of work can be defined as the work capacity of an energy carrier. Stremke et al. points
out that the potential of energy to perform work depends on (Stremke et al., 2011):
•
•
•
•
•

The source
The system environment
The energy sink
The energy infrastructure
Periodicity

Cool exergy

-30

-20

Medium

Environment

-10

0

Hot exergy

-30

-20

10

20

Environment

-10

0

10

30

Medium

20

30

Figure 17: cool and hot exergy principle (after Stremke et al., 2011).
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The source is naturally of importance for the maximum amount of work a system. However the other aspect
influences the potential of energy to perform work of a system. The difference between the environment and
the energy carrier influences the work capacity of an energy carrier. ‘Hot’ and ‘cool’ exergy can be distinguished
when relating the energy carrier to its environment. Taking into account these types of exergy into spatial
planning and landscape design it can contribute towards exergy-conscious design (Stremke et al., 2011).
Energy sink is considered to be as just as important as the quality of energy sources (Stremke et al., 2011).
Improvement on the infrastructure can also contribute to the enlargement of systems. Incorporating the
periodicity can be of great importance in the planning and design of landscapes to support a sustainable supply
throughout the year (Stremke & Koh, 2010).
Entropy
Entropy is the concept which introduced the distinction between reversible and irreversible processes in
thermodynamics. The SLT states that spontaneous processes always occur in the direction of increasing
disorder or entropy (Stremke et al., 2011). Disorder is the term that refers to the lack of information about
the exact amount and type of energy that is associated at any moment with each molecular or sub-molecular
whole within a system. When a system is isolated the entropy of that system will increase due to irreversible
processes. It reaches it maximum value of entropy when the system is in a state of thermodynamic equilibrium.
In the SLT the quantity of entropy is defined as a randomized energy state which is unavailable for direct
conversion to work. All spontaneous processes help to proceed towards a situation with maximized entropy
(Dincer, 2007).
A system can only generate entropy, the system is unable to destroy it. The entropy in a system can be
increased or decreased via energy transports across the boundary of the system. Increasing or decreasing of the
entropy is reflected by the temperature of the system which relates to another system with it can be brought
into contact. Heat transfer to a system will lead towards an increase of its entropy. Transfer of heat from a
system reduces its entropy. It can thus be concluded that the second law result in the spontaneous direction of
energy transfer or conversion towards increasing entropy or all energy transfers or conversions are irreversible
(Dincer, 2007).
Energy versus exergy
The presented concepts of energy, exergy and entropy are related via the laws of thermodynamics, but as
showed differ significantly in their meaning. Energy is always conserved as stated by the FLT. Exergy is a measure
of order which depends on the gradient between a system, material or energy carrier and its environment
(Stremke et al., 2011). In all processes exergy is destroyed and entropy is produces which stands for the
disorder of a system. This process of destruction of work capacity is stated in the SLT.

Table 1: energy versus exergy (after Stremke et al., 2011, Dincer et al., 2001).
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Energy

Exergy

Is a measure of quantity only

Is a measure of quantity and quality

Is a governed by the FLT for all processes

Is governed by the SLT for all processes

Is always conserved in a process; cannot be destroyed or
produced

Is always consumed during processes (exergy to entropy)

Is independent from environment parameters

Is dependent on environment parameters (i.e. temperature)

Has values or ability to produce work

Can be equal to zero (equilibrium with environment)

Is motion or ability to produce work

Is motion or ability to produce work (useful energy)
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ENERGY DEMAND VEENKOLONIËN

In this part of the thesis the focus will be on the energy demand of the Veenkoloniën. This will be done by using
an approximation of the current energy use and demand for the Veenkoloniën, which is based on a publication
by the Technical University Delft and the Wageningen University. A distinction is made between the primary
energy use and the energy demand. The energy demand is not equal to the energy use due to yield losses
which relate to the efficiency of used techniques. As a result is the energy use higher than the energy demand.
The energy demand is the energy baseline for this study and is a derivative from the energy use. The primary
energy use is the total of building related energy demand of houses, the energy demand of public and private
activities and the energy demand and use from all transportation (Broersma et al., 2011).
The concept of exergy is explained earlier and will be used here to address the exergy values of the energy
that is used by the various stakeholders. This distinction is important because various types of energy are
not interchangeable which is important to incorporate in a later stage of this study. The Figure shows the
distinction between electricity, primary fuels (high (oil and (bio-) fuels for transport) and low (production of
high temperatures) energy concentrations) and warmth.

Electricity; high exergy value
Warmth (low exergy value)
Primary fuel (high exergy value: gas/coal/biomass)
Liquid/gaseous primary fuel (highest exergy value is fuel for transport)
Basic use (electricity + gas)

Figure 18: legend types of energy in this section.
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Energy use houses
Electricity- and gas use are the main input of the energy use of houses. Broersma et al. use the statistics of the
CBS which includes the energy use of the Dutch houses to link these to the properties of the houses (i.e. year
of construction and location; grade of urbanization) to calculate the energy use of these houses. The various
municipalities are graded to their grade of urbanization and the number of households are linked according to
the average energy use of each typology. The tables show the average energy use of a household and the next
table shows the energy use of the houses in the Veenkoloniën (Broersma et al., 2011).

Table 2: average energy use per household (after Broersma et al., 2011).
Gas

Electriciteit
GJ

m

3

Average

1.650

52,3

Not urban

1.556

49,3

3500 kWh

Little urban

1.513

47,9

12,6 GJ-e

Moderate urban

1.503

47,6

31,5 GJ-pr

Total gas + electricity

64,9 GJ

Total p

83.8 GJ-pr

Table 3: energy use of houses in the Veenkoloniën (after Broersma et al., 2011).
Houses

Gas (TJ-pr)

GWHe

TJ-e

TJ-pr (e)

TJ-pr total

Urbanity

Aa and Hunze

2.230

110

7,8

28,1

70,2

180

not

BorgerOdoorn

5.150

254

18,0

64,9

162,2

416

not

Emmen

23.750

1.131

83,1

299,3

748,2

1.879

moderate

HoogezandSappemeer

14.135

682

50,1

180,4

450,9

1.133

moderate

Menterwolde

4.450

213

15,6

56,1

140,2

353

little

Pekela

5.490

261

19,2

69,2

172,9

434

moderate

Stadskanaal

14.745

702

51,6

185,8

464,5

1.167

moderate

Tynaarlo

275

14

1,0

3,5

8,7

22

not

Veendam

12.365

589

43,3

155,8

389,5

978

moderate

Vlagtwedde

4.110

197

14,4

51,8

129,5

326

little

Total

86.880

4.152

304

1.095

2.737

Total energy use

6.889
5.25 PJ-gas + electricity
6,89 PJ-pr
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Energy use public and private activity
Broersma et al. determine the energy use of the public and private activities in the Veenkoloniën via the
number of employed people in various sectors in the Veenkoloniën and the electricity- and gas use of each
employed person per sector. The number of employed persons per sector per municipality is estimated
according to the averages of the number of inhabitants of the municipalities in the Veenkoloniën out of the
total employed in the larger COROP-areas. By cross referencing these data the energy use is estimated for the
Veenkoloniën which results in the displayed table (Broersma et al., 2011).

Table 4: energy use of public and private activities in the veenkoloniën, energy content of gas is 8,8 kWh/m3 (after Broersma
et al., 2011).
Sector (SBI’93)

Number of
employees

Average energy use per employee

Energy use in the Veenkoloniën

Gas (m

Gas (m3)

3)

Electricity (kWh)

Electricity (kWh)

C mining

1.146

41.472

46.923

47.516.369

53.760.770

1500e industry

12.985

8.037

64.489

104.362.192

839.990.541

191

33.371

50.449

6.372.404

9.633.502

E production and
distribution of and
trade in electricity,
gas and steam
F construction

3.946

1.819

7.142

7.178.534

28.185.314

G repair
consumerproducts

9.739

2.948

10.573

28.709.806

102.967.700

H catering

2.164

372

2.641

805.069

5.715.558

I transport,
storage and
communication

2.992

373

3.236

1.116.779

9.682.351

J Financial
institutes

1.273

306

3.102

389.078

3.948.978

K rental and trade
in real estate

10.503

741

5.377

7.783.547

56.476.491

L public
admnistration and
compulsory social
security

3.565

751

5.465

2.676.944

19.480.026

M education

4.456

1.059

2.094

4.718.515

9.330.026

N health and
welfare

10.757

997

2.094

10.724.899

22.525.515

O environmental
services, culture,
sport and
recreation

1.973

2.671

8.457

5.270.235

16.687.156

700

2.671

8.457

1.870.084

5.921.249

229.494.545 m3

1.184.305.248
GWh

2.019.551.196
kWh

1.184 GWh

11,53 PJ

7,27 PJ

4,26 PJ

17.93 PJ-pr

7.27 PJ-pr

10.66 PJ-pr

SBI not in a sector
Total

66.389
Total
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Energy use transport
Energy use of transport is mainly the resultant of the traffic which consists of cars, motor vehicles and company
vehicles. Broersma et al. use the total CO2 emission to calculate the average emission per motor vehicle. The
average CO2 emission is then turned into the fuel use via the needed amount of fuel for the production of the
calculated CO2 emission (1 kilogram of CO2 is produced by a fuel consumption of 14 MJ which is approximately
1/3 liter of fuel). The table shows the fuel use as a resultant of the CO2 emissions which are showed as well
(Broersma et al., 2011).

Table 5: energy use in transport (after Broersma et al., 2011).
2008
Cars in the Netherlands
Motorbikes in the
Netherlands

Emission
7.391.903
585.204

Company vehicles in the
Netherlands

1.082.523

Total number of vehicles in
the Netherlands

9.059.630

Average energy use of vehicles in the Netherlands

53,8 GJ/yr

Total number of vehicles in
the Veenkoloniën

96.530

Total energy use vehicles in
the Veenkoloniën

48

Amount

Amount

CO2 emission roadtraffic

34.800 kt

MJ fuel/kilo CO2

14 MJ/kg

Kilogram CO2 per car

3.841 kg

CO2 emission transport
Veenkoloniën
5.191.097 GJ
5,19 PJ

VERBORGEN KRACHT - VEENKOLONIËN 3.0

317 kt

Total primary energy use
Table 6shows the total primary energy use in the Veenkoloniën. The total amount of energy used in the
Veenkoloniën is 30 PJ. The energy use at the source is 17 PJ from primary sources and 5 PJ from electricity. The
total energy use of the Veenkoloniën is thus 22 PJ, this number is already without the efficiency losses of the
power stations (Dutch average of 40 percent). Considering the total size and number of inhabitants the average
energy use per hectare is 345 GJ and per inhabitant 146 GJ (Broersma et al., 2011).

Table 6: total primary energy use in the Veenkoloniën (after Broersma et al., 2011).
PJ/yr

PJ-pr

PJ-e

Households

6,89

4,54

Transport

5,19

5,19

1,1

Employees

17,93

7,27

4,26

Total

30,01

17,00

5,36
22,36
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Energy baseline thesis
The energy baseline in this study is the contemporary energy demand in the Veenkoloniën. The losses due
to efficiency are not included which makes the calculation with various renewable energy sources possible in
relation to the demand.
Broersma et al., use common efficiency grades for the calculation of the energy baseline. (space heating and
production heat is 90 percent of the energy use with a efficiency loss of 10 percent. For the electricity demand
40 percent of the used energy for the average efficiency of 40 percent of the power stations in the Netherlands.
Transportation losses are minimized because local produced electricity is used. The energy demand for
transportation remains the same because the vehicles will remain using primary fuel in internal engines with
efficiencies which will only be improved by technological improvements (Broersma et al., 2011).
The total energy demand for the Veenkoloniën is almost 21 PJ (25 percent fuel for transport, 25 percent
electricity and 50 percent heat demand for space heating and processes) (Broersma et al., 2011). 21 PJ is also
the energy baseline presented by the Eo Wijers foundation during the first Veenmarkt (Veenmarkt 1).

Table 7: total energy demand in the Veenkoloniën (after Broersma et al., 2011).
Basic information
Houses

Housing

Inhabitants

Vehicles

Heat (TJ)

Transport
Energy (TJ)

Work

Primary (TJ) Heat and
Energy (TJ)
process (TJ)

Aa and
Hunze

2.230

5.460

2.805

99

28

151

173

124

BorgerOdoorn

5.150

12.450

6.245

228

65

336

395

276

Emmen

23.750

59.660

28.900

1.018

299

1.554

1.895

1.275

HoogezandSappemeer

14.135

32.510

13.980

613

180

752

1.033

617

Menterwolde

4.450

10.540

5.000

192

56

269

335

221

Pekela

5.490

13.260

6.060

235

69

326

421

267

Stadskanaal

14.745

33.810

15.625

632

186

840

1.074

690

Tynaarlo

275

790

390

12

3

21

25

17

Veendam

12.365

28.060

12.915

530

156

694

891

570

Vlagtwedde

4.110

9.470

4.610

177

52

248

301

203

Total

86.880

206.010

96.530

3.737

1.095

5.190

6.543

4.260

20.825
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INTRODUCTION: RENEWABLE ENERGY SOURCES

In this section renewable energy sources are presented that might be relevant in the development of
renewable energy sources in the region; solar energy, bioenergy, wind energy and geothermal energy. For
each of these renewable energy sources various topics are presented; the source, the use of that source, the
products, economics, sustainability and relation to climate change mitigation and finally the potentials for the
source in the Veenkoloniën.

SOLAR ENERGY

The sun is the main source of alternative energy resource on the surface of the earth. Bioenergy, wind energy,
ocean energy and hydro energy are all derived (indirectly) from the sun. In this section solar energy refers to
the energy that is harvested directly from the using for example solar cells. As will be discussed solar energy
can be used as a source of thermal energy (i.e. solar concentrators) or for direct generation of electricity
(photovoltaics) (Ghost & Prelas, 2011).
Source of solar energy
Due to the nuclear fusion of hydrogen into helium the sun radiates energy that is produced in this process. Of
the small part of solar energy that reaches the earth around one third is reflected directly. The rest reaches the
earth surfaces were it is eventually reflected back into space in the form of long wave infrared radiation. So,
the total sum of energy entered the earth will ultimately also be radiated (Everett, 2004). In the meantime this
energy can be captured as a source of renewable energy on earth.
The potential solar energy that is theoretically available at the surface of the Earth’s surface is estimated at
3.9x106 EJ/yr (IPCC, 2011). This amount of solar energy falls on the surface of both land and ocean and is highly
illustrative because it suggests full efficiency of the entire Earth’s surface. Considering the technical potential
in relation with the fraction of land that is of practical use for the conversion an estimation of 1.6 to 49.8 EJ/yr
is the technical potential, which is still roughly 3 to 100 times the world’s primary energy consumption in 2008
(Ghost & Prelas, 2011; IPCC, 2011).
Solar energy varies per location on earth and in time. In time means at the first place throughout the day.
And Secondly, throughout the year because the earth spins around its own axis (once a day) and rotates in an
elliptical orbit around the sun (once per year). The orbit around the sun, in combination with the tilted axis of
the earth give rise to the seasons on earth (Ghost & Prelas, 2011; Quaschning, 2005).
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100
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1013

1014

1015

101

10-5

10-1

10-2

Solar radiation

Figure 19: solar radiation in perspective of energy (after Ghost en prelas, 2011).
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Use of solar energy
Heat generated by sunlight is used throughout the history of humans for cooking and heating purposes. The
concept and use of solar as thermal energy started in 1767 by Horace de Saussure who invented the first solar
collector. In contemporary times solar collector can gather solar thermal energy at almost any location on Earth.
In general does it provide a reliable and low cost source of energy for various applications (i.e. heating water
for domestic use). A more recent development is the use of solar energy to generate electricity via i.e. steam
turbines or photovoltaic (Ghost & Prelas, 2011).
Solar energy can be used in various ways and methods may be divided into the following categories (Ghost &
Prelas, 2011; IPCC, 2011):
• Passive solar energy
• Active solar energy
• Solar thermal
• Concentrating solar power electricity generation
• Photovoltaic cells
• Solar fuels
Passive solar energy technologies comprehend technologies to absorb solar energy, store and distribute it in a
natural manner, without the use of mechanical parts. Passive solar energy technologies are often limited to a
building level and are often called ‘passive solar buildings’ (IPCC, 2011).
Active solar heating and cooling technologies use solar energy and mechanical elements to provide either
heating or cooling. Thermal storage is a part of these technologies. In solar heating systems is solar energy
transformed into heat and transferred (i.e. via water or air) to a storage tank were it can be accessed when
needed. Thermal storage can enhance the reliability and efficiency of solar systems. Solar thermal technologies
can also utilize energy from the sun to produce electricity. For the production of electricity concentrating
devices focus sunlight to achieve high enough temperatures to produce steam which can be used for the power
generation (Ghost & Prelas, 2011; IPCC, 2011).
Solar energy is directly converted into electricity by photovoltaic cells. These systems are commonly known
as the ‘solar cells’ and are used in various system sizes (ranging from calculators to large production facilities).
Photovoltaic is the technique in which solar radiation is transformed by using the charge in light (photon) to
charge electrons which will flow out of the semiconductor (the solar cell) in the form of a current (Boyle, 2004,
Ghost & Prelas, 2011; IPCC, 2011).

INPUT SOLAR
RADATION

OUTPUT SHORTWAVE RADATION

OUTPUT LONGWAVE RADIATION

INPUT TIDAL
ENERGY

TIDES, TIDAL CURRENTS

DIRECT REFLECTION
DIRECT HEATING

VOLCANIC ACTIVITY

TEMPORARY STORAGE IN
WATER AND ICE
ENERGY IN WIND AND WAVES
DECAY
STORAGE
PHOTOSYNTHESIS
ANIMALS
IN
PLANTS FUELS FOR HUMAN NEEDS

CONDUCTION THROUGH ROCKS

TERRESTRIAL ENERGY

EVAPORATION OF WATER ETC.

EARTH
FOSSIL FUELS

NUCLEAR, THERMAL AND GRAVITIONAL ENERGY

Figure 20: solar radiation (after Ghost and prelas, 2011).
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Solar fuel technologies comprehend the conversion of solar energy into chemical fuels (i.e. hydrogen, synthetic
gas, methanol and diesel). These technologies work through electrochemical (conversion of solar energy in
electricity to be used in an electrolytic process), photochemical/photo biological (direct use of solar energy for
photochemical and photo biological processes) and thermo-chemical (solar heat as input for an endothermic
thermochemical process) ways. Solar fuels can be a good method for the storage and transportation of solar
energy (Ghost & Prelas, 2011; IPCC, 2011).
Energy products
Energy products that can be produced with the input of solar energy are heat, electricity and fuels. The energy
grade of the products that are produced by the conversion of solar energy are highly different per product.
Products of solar energy conversion can have very high energy qualities. Electricity is probably the highest
quality energy carrier that is produced by solar energy but also the various fuels are of high energy quality
(Dincer & Rosen, 2007).
Economics of solar energy
The feasibility of solar energy exploitation differs per method. Passive methods used in ‘passive solar building’
lead to higher upfront construction cost, but lower energy related costs during the lifetime of the building. It
depends per project if it is cost efficient (IPCC, 2011)
More advance techniques than passive solar exploitation become can be more competitive but that is highly
dependent on the region, operation and maintenance costs and developments of the techniques.
Photovoltaics prices in the last 30 years have decreased with a factor 10. The produced electricity is in general
still more expensive than ‘regular’ electricity. The competitiveness depends on a variety of local conditions such
as the cost of individual systems and the solar energy availability of the given location (kWh/m2 yr). Capacity of
the photovoiltaics systems vary but tend to increase significantly in time. Direct conversion of solar energy into
fuels is not yet widely applied partly due to the capacity of photovoiltaics and costs. For photovoiltaics is high
efficiency and low cost an absolute necessity for large scale commercial application of solar energy as power
generation (Ghost & Prelas, 2011; IPCC,2011).
Sustainability and climate change mitigation
Passive heating has few environmental impacts; however emissions are less due to declining energy input
needs and possible replacement of fossil fueled technologies. Active heating and cooling with solar energy,
the impact of solar water heating techniques are very small. Used materials are for these techniques are often
regular building materials. Energy payback time depends on the size and location of such systems, for hot water
systems this can be only a few years (IPCC, 2011).
Photovoltaic systems do not generate any type of solid, liquid or gaseous by-products in the generation of
electricity. More important, they do not use any non-renewable resources during the process. However, in
the production of photovoltaic systems emission of pollutants and the use of energy during the lifecycle
of photovoltaic manufacturing, installation, operation and maintenance, disposal and recycling must be
considered. The emission of pollutants depends on the type of system and recycling of materials can contribute
to less emission during production but it is an important drawback on these contemporary systems. Energy
payback differs per system and location, but in general a few years and for large production sites only a couple
of months. Emissions during the production of solar fuel production are considerably lower than comparable
production of these products and direct carbon dioxide emissions are negligible (IPCC, 2011).
The IPCC concludes that “solar energy has the potential to meet rising energy demands and decrease
greenhouse gas emissions” (IPCC, 2011 p 54). It is also pointed out that solar technologies face resistance due
to public concerns (i.e. visual impacts) or deployment cost of private systems and produced electricity (IPCC,
2011).
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Potential Veenkoloniën
The average incoming solar energy for the Veenkoloniën is about 0.0345 PJ/ha, 34.500 GJ/ha or 960 kWh/m2.
With a total area of about 89.000 hectares do the Veenkoloniën have a potential solar energy of more than
3.000 PJ (Broersma et al., 2011). This amount of incoming energy is illustrated by the Figure.
For the energy potential in presented here, the potential that will is available is limited to the built
environment. Integration in new developed real estate and possible modifications of existing building stock
make multiple uses of space possible instead of making the space unusable for other purposes. In the table the
energy potential of the solar energy in the veenkoloniën, according to Broersma et al.. The usable amount of
surface is calculated according to common statistics and efficiency grades are used to calculate these numbers.
Using all suitable space on top of the build environments would mean an energy potential of 4.84 PJ of warmth
or 1.38-2.08 PJ of electricity (Broersma et al., 2011).

Table 8: potential of solar energy in the Veenkoloniën (after Broersma et al., 2011).
Yields from solar energy
GJ/ha

GWh/ha

kWh/m2

MJ/m2

Total solar energy

34.500

9,58

958

3.450

Photovoltaic (10%)

3.450

0,96

96

345

Photovoltaic (15%)

5.175

1,44

144

518

Solar collectors (35%)

12.075

3,35

335

1.208

The Veenkoloniën
Total roofsurface

1700 ha

Greenhouseroof

317 ha

Roofs without
greenhouse
Suitable part

54

1.383 ha
29%

Suitable roofsurface

401 ha

Number of houses

86.880

Total use of roofs

Amount of roof

0,68

Photovoltaic (10%)

1,38 PJ

Suitable surface
houses

269 ha

Photovoltaic (15%)

2,08 PJ

Suitable surface per
house

31 m2

Solar collectors (35%)

4,84 PJ

VERBORGEN KRACHT - VEENKOLONIËN 3.0

LEGEND
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Figure 21: incoming solar energy in the Veenkoloniën (after
Broersma et al., 2011).
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BIOENERGY

Bioenergy is an important source of renewable energy because it depends on renewable sources that are
produced by all living species on earth. Before the industrial revolution bioenergy was the main source of
energy for example to provide heat. Modern use of bioenergy differs from local scale (i.e. households) to large
scale energy generation (i.e. power plants) (CBS, 2010). Bioenergy offers opportunities in every part of the
world for the development of sustainable resources to provide i.e. fuel and power to generate heat, electricity
and biofuels (Ghosh & Prelas, 2011). Bioenergy is a fast growing renewable source of energy. In 2009 the
amount of biofuels used for transport in the Netherlands increased from 2.6 percent to 3.4 percent in 2009
(CBS, 2010).
Sources for bioenergy
The source of bioenergy is formed by biomass. Biomass is a carbon-neutral renewable resource which is
abundantly available and derived from biological sources that replenish on a regular basis (Ghosh & Prelas,
2011; Ragauskas et al., 2006). In the view of bioenergy can biomass be defined as “the biodegradable
fraction of products, waste and residues from biological origin from agriculture (including vegetal and animal
substance), forestry and related industries including fisheries and aquaculture, as well as the biodegradable
fraction of industrial and municipal waste” (EC, 2009 pp 27). Biomass is in raw condition a fuel that can be
converted into energy carriers through various conversion techniques (Broersma et al. 2011).
Biomass consists of the following main sources (Ghosh & Prelas, 2011):
• Biomass processing residues
• Pulp and paper industry residues
• Forest residues
• Agricultural or crop residues
• Municipal solid wastes
• Landfill gas
• Urban wastes
• Animal wastes
• Energy crops
• Herbaceous energy crops
• Woody energy crops
• Industrial crops
• Agricultural crops
• Aquatic crops
Use of biomass
The IPCC makes the distinction between traditional and modern bioenergy. Traditional use of biomass is in
contemporary times often still applicable in many developing countries and residential sectors. Traditional
bioenergy is often the unsustainable use of i.e. wood, charcoal, agricultural residues and animal dung for
heating and cooking. All other biomass applications are defined as the modern use of biomass, in which a
differentiation can be made between highly efficient modern bioenergy and industrial bioenergy with various
degrees of efficiency (IPCC, 2011).
For the use of biomass three main applications can be distinguished (Ghosh & Prelas, 2011):
• Process heat and steam generation
• Electrical power generation
• Liquid fuel
• Biofuels
• Biodiesels
In Figure 22 main steps to the production of bioenergy is depicted. Various processes using extraction,
thermochemical and biochemical conversion are the conversion methods to produce the heat, electrical power
and liquid fuels (Ghosh & Prelas, 2011; IEA, 2007; WEA, 2000).
Thermochemical conversion is the chemical conversion in which heat is used to produce fuels. Combustion
(e.g. direct-fired systems, co-fired biopower plants, gasification process and modular systems), gasification and
pyrolysis liquefaction HTU (Hydro Thermal Upgrading) are the thermochemical conversion methods to produce
heat, electricity and fuels (Ghosh & Prelas, 2011; IEA, 2007; WEA, 2000).
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Biochemical conversion with the use of living organism or their products to convert organic material to fuels.
Biomass can be converted via digestion and fermentation to produce fuels, electricity and a possible side effect
heat. (Ghosh & Prelas, 2011; IEA, 2007; WEA, 2000).
Via esterification extractions (mainly oils) can be transformed to biodiesel. Oils that can be used are for example
rapeseed and muster seed oil, but also extracts from certain algae. Biodiesel is comparable with the energy
content of oil-based diesel. (Ghosh & Prelas, 2011; IEA, 2007; WEA, 2000).
Energy products
The transformation of biomass into bioenergy can result in heat, electricity and fuels. The fuels are often called
biofuels which stands for biomass fuel. Biopower is representative for biomass that is converted into electricity
(Ghosh & Prelas, 2011).
The energy grade of the products that are produced by the conversion of biomass is highly different per
product. Products of biomass conversion can have very high energy qualities. Electricity is probably the highest
quality energy carrier that is produced by biomass with an energy grade function of 1.0 (Dincer & Rosen, 2007).
Economics of biomass
Production of biomass, the supply logistics and conversion processes contribute to the cost of final products.
The economics and yields of feedstock vary across the world and per feedstock type. Cost of feedstock depends
on the region, scale of the bioenergy production and time during the year (often related to seasonal influences).
Several bioenergy systems available today can be deployed competitively, for example sugarcane-based ethanol
and heat and power generation from residues from waste biomass (IPCC, 2011).
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Figure 22: overview bioenergy (after Pimental, 2008).
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Sustainability and climate change mitigation
The use of bioenergy systems can contribute to climate change mitigation if they replace the use of traditional
fossil fuels and when during the production of bioenergy the emissions are kept low. The use of fossil fuels in
the production of bioenergy can have considerable impact on the emission of greenhouse gases and thus the
level of contribution to mitigation. Aspects like changes in albedo (reflection of incoming sunlight), biomass
burning during land clearing, release of carbon stocks in soils and vegetation change, management of fertilizer
use, process integration to minimize losses, surplus heat utilization and use of biomass or other low-carbon
energy sources as process fuel, can contribute as opportunities to increase the efficiency of bioenergy
production. When producing liquid fuels and electricity, the efficiency of bioenergy can be high (Sagar & Kartha,
2007; IPCC, 2011).
Bioenergy production has complex interaction with social and environmental systems. Production of bioenergy
often comes on top of meeting other demands from agriculture and natural ecosystems (Berndes et al., 2010
& IPCC, 2011). Bioenergy project can lead to both direct and indirect land use changes. Direct land use changes
are those changes in land use for the production of biomass, for example changes from food or fibre production
and natural ecosystems to production sites for biomass. Indirect land use changes are changes in land use
that take place on another location as a consequence of a bioenergy project (Berndes et al., 2010). Land use
changes are the result that bioenergy production competes with other land uses. The IPCC emphasizes that
the “expanding bioenergy production significantly will require sophisticated land and water use management”
(IPCC, 2011 p 23). Bartle and Abadi point out that a substantial surplus of agricultural land will result from
advances in agricultural technology and declining global population growth rates (Bartle & Abadi, 2010). Such
surplus lands can be transformed to bioenergy production sites without compromising the integrity of other
land uses.
Social impacts may also be considered in the production of bioenergy. According to the IPCC the social impacts
associated with the expansion of bioenergy production are very complex and difficult to quantify. The growing
demand for biofuels can for example lead to expansion of bioenergy production at the expense of food
production increasing the food prices which can affect the poor in their food security (IPCC, 2011).
Potential Veenkoloniën
The energy potential of biomass in the Veenkoloniën can be divided into existing sources which mainly consist
of waste streams (sewage sludge from sewage treatment plants, manure from livestock, woody remains from
forest maintenance and waste wood, domestic green waste). Wastes from agriculture that can be re-used to
feed livestock are not included. The total energy in the various waste streams is presented in table 9. The other
part of the potential consists of the cultivation of energy crops. This last potential source has always implication
with the use of space as explained before (Broersma et al., 2011). The various energy potentials are briefly
explained below in the view of the Veenkoloniën.
Table 9: energy content various bioenergy sources (after Broersma et al., 2011).
Wood
Energy content (GJ/
ton)

GFT
19

Green
23

Sewage sludge
9

3

Table 10: energy content RWZI installations (after Broersma et al., 2011).
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Number of connections

Supply

Assumption

m3/day

m3/year

Sludge

Energy content (TJ)

ton/year

Biogas

Sludge

Veendam

59.000

12.200

4.453.000

3.711

2,1

11,1

Stadskanaal

45.000

5.270

1.923.550

1.603

1,6

4,8

2e Exloermond

16.500

1.650

602.250

502

0,6

1,5

Emmen

59.000

12.200

4.453.000

3.711

2,1

11,1

Total

179.500

33.320

11.431.800

9.527

6,4

28.5

Energy content per ton

3 GJ

Energy content surplus biogas
(/1000p.)

70 GJ

Total
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Figure 23: RWZI installation in the Veenkoloniën and the main
forests which may contribute to the biomass production (after
Broersma et al., 2011).
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Sewage treatment plants
Via fermentation the sewage sludge can be used to produce biogas. There are five sewage treatment plants in
the Veenkoloniën; Veendam, Stadkanaal, Exloërmond and Emmen. One ton of sewage sludge is produced out
of 1200m3 of sewage water. 25 percent of this is sludge is dry substance with an energy content of 3 GJ per
ton. The energy potentials are presented in table 11 (after the publication of Broersma et al. in 2011). The total
potential energy in sewage sludge is 37 TJ in biogas (Broersma et al., 2011).
Manure from livestock
Manure which is collectable in the production of livestock can be used to produce biogas. Table 12 shows an
estimation of the potential manure in the Veenkoloniën which can be available for the production of biogas.
This results in a potential of 285.3 TJ (Broersma et al., 2011).

Table 11: energy content RWZI installations (after Broersma et al., 2011).
Number of connections

Supply

Assumption

m /day

Veendam

3

59.000

m /year
3

Sludge

Energy content (TJ)

ton/year

Biogas

12.200

4.453.000

3.711

Sludge

2,1

11,1

Stadskanaal

45.000

5.270

1.923.550

1.603

1,6

4,8

2e Exloermond

16.500

1.650

602.250

502

0,6

1,5

Emmen

59.000

12.200

4.453.000

3.711

2,1

11,1

Total

179.500

33.320

11.431.800

9.527

6,4

28.5

Energy content per ton

3 GJ

Energy content surplus biogas
(/1000p.)

70 GJ

Total

37.0 TJ

Table 12: energy from wastestream of agriculture (after Broersma et al., 2011).
Cattle manure (ton

Pigs manure
(ton)

Surface

In the Veenkoloniën
Percent

Thin

Solid

Thin

Thin

Solid

Hectare

Province
Groningen

2.234.705

34.657

176.275

1.364

78.138

233.328

Province
Drenthe

2.497.411

51.548

292.118

1.941

84.593

264.109

Veenkoloniën
in Drenthe

365.335

5.666

28.818

223

12.774

38.145

16,3

Veenkoloniën
in Groningen

458.521

9.464

53.632

356

15.531

48.490

18,4

Total Veenkoloniën

823.855

15.130

82.450

579

28.305

85.535

Total ton
manure

950.320 (assumption)

Energyconten
biogas

60

Poultry manure (ton)

23 MJ/m3

Gas per m3/
ton

10,2

24

11

23,4

96

Energy content biogas
(MJ/ton)

235

552

253

538

2208

Total potential biogas
(TJ)

193,3

8,4

20,9

0,3

62,5

285,3 TJ
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3.29 GJ/ha

Woody remains
Currently have the Veenkoloniën more than 5000 hectares of forest. The potential of harvestable part is 46
GJ/ha, which results in the total potential of 228 TJ in existing forest. Table 13 shows the calculations which
Broersma et al. used to come to this figure (Broersma et al., 2011).
Domestic green wastes
Two flows of wastes are distinguished, the GFT wastes (vegetable, fruit and garden wastes) and green waste of
the municipality and households. The tables show the potentials for both the types of waste. GFT is good for
487 TJ (gas) and the green wastes of the municipality and households for 140 TJ (primary fuel) (Broersma et al.,
2011).
Energy Crops
The production of first generation biomass energy crops such as rape seeds and energy corn often results in
competition with other land uses as explained before. Algae are examples of third generation biomass energy
crops which can also produce other products such as raw materials for agro technologies or for the food chain.
Table 14 shows some potentials of the mentioned crops for the Veenkoloniën (Broersma et al., 2011).

Table 13: energy from woodlands in the Veenkoloniën (after Broersma et al., 2011).
Hectare forest in the Netherlands suitable for harvest

276400 ha

Hectare of forest in the Veenkoloniën

5000 ha

Growth in hectare

8 m3

% d.s./ m3

50%

Energy content /ton d.s.

19 GJ

Harvestable part

60%

Energy content/ha harvestable

45,6 GJ/ha

Energy content harvestable Veenkoloniën

228 TJ

Table 14: energy from GFT waste in the Veenkoloniën (after Broersma et al., 2011).
In the Veenkoloniën

Aa en Hunze

Surface

GFT-waste

GFT

Inhabitants

Households

Percentage in the
Veenkoloniën

Kg per inhabitant

Ton

5.460

2.230

19

229

239

Borger-Odoorn

12.450

5.060

43

53

287

Emmen

59.660

23.930

90

146

7.820

HoogezandSappemeer

32.510

14.220

82

99

2.632

Meterwolde

10.540

4.370

69

174

1.264

Pekela

13.260

5.780

100

190

2.519

Stadskanaal

33.810

14.610

100

68

2.299

Tynaarlo

790

290

7

58

3

Veendam

28.060

12.330

100

138

3.873

Vlagtwedde

9.470

4.090

17

145

230

206.010

86.910

Total in Veenkoloniën
Energy content

23 GJ/ton

21.167
Total
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487 TJ
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Total energy potential
The biomass potential of the Veenkoloniën is estimated to be around 1.2 PJ. Table 17 shows the overview of
the various sources of biomass energy in the Veenkoloniën which are utilized in this estimation. Broersma et
al. note that this amount of energy could be higher when incorporation smaller waste streams. Furthermore
are imported manures not included in the calculation because they do not originate from the Veenkoloniën
(Broersma et al., 2011).

Table 15: energy from domestic green waste in the Veenkoloniën (after Broersma et al., 2011).
In the Veenkoloniën
Inhabitants

Households

Surface

Gardengreen (municipality and households)

Percentage
in the Veenkoloniën

kg/pp/yr

ton/jr average

Assumption

ton average
Veenkoloniën

Aa en Hunze

5460

2230

19

72

393

75

Borger-Odoorn

12450

5060

43

72

869

390

Emmen

59660

23930

90

72

4296

3856

HoogezandSappemeer

32510

14220

82

72

2341

1914

Meterwolde

10540

4370

69

85

900

620

Pekela

13260

5780

100

72

955

955

Stadskanaal

33810

14610

100

177

6000

6001

Tynaarlo

790

290

7

72

57

4

Veendam

28060

12330

100

57

1600

1600

9470

4090

17

95

900

206010

86910

Vlagtwedde
Total in Veenkoloniën
Energy content

151
15566

9 GJ/ton

Total

140 TJ

Table 16: energy examples from possible bioenergy crops the Veenkoloniën (after Broersma et al., 2011).
Nett biodiesel

Biogas/burn. value

Rapeseed

kg/ha

MJ/li

GJ/ha

GJ/ha

Oil

4000

32

171

Straw

2500

Energy corn

en

23

ton/ha

GJ/ton

GJ/ha

Biogas

60

4,0

242

Algae

li/ha

MJ/li

GJ/ha

20.000

32

640

Biodiesel

Table 17: total energy potential from the various bioenergy sources available at the Veenkoloniën (after Broersma et al.,
2011).
Wastestreams

62

Manure

0,29 PJ

RWZI

0,04 PJ

Wood

0,23 PJ

GFT

0,49 PJ

Green waste

0,14 PJ

Total

1,18 PJ
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WIND ENERGY

Wind energy is an indirect form of solar energy (Quaschning, 2005). Wind energy is utilizing the kinetic energy
that is available in wind to for example generate electricity. Wind energy is one of the fastest growing sources of
renewable energy that is exploited in contemporary times. Wind as source of energy offers enormous potential
for future development, as will be discussed below (Boyle, 2004; Ghost & Prelas, 2011).
Source of wind energy
Solar energy provides indirectly the energy that can be extracted in wind energy. The sun heats up air masses
in the atmosphere. Solar irradiation differs per location on earth causing seasonal en regional fluctuations
resulting in spatial air pressure differences which are required as the basics of wind. In coastal areas the
availability of wind is particularly high because wind can move across a smooth surface of the sea and
temperature differences between water and land cause additional local streams (Joselin Herbert et al., 2007;
Quaschning, 2005).
It is estimated that one to two per cent of the solar radiation that reaches earth is converted into wind energy.
This is fifty to a hundred times more than all biomass converts on Earth (Ghost & Prelas, 2011). The IPCC
estimates that the theoretical potential for wind as a global annual flux can be as much as 6000 EJ/yr (IPCC,
2011). The technical potential is estimated by different writers. The IPCC estimates that the technical potential
is about 180 EJ/yr, but points out that it is not the exact size and potentially understates the actual potential
of wind energy (IPCC, 2011). What is clear from the literature is that wind energy has enough energy potential
to play a major role in supplying a sustainable source of energy (Ghost & Prelas, 2011; IPCC, 2011; Quaschning,
2005).
Use of wind energy
The use of wind power is not new, Wind energy exploitations dates back at least 5000 years (Kaldellis & Zafirais,
2011). About 3000 years ago wind power was used for irrigation systems and in the 7th century already for
grain milling. In more recent times, from the 12th century onwards, windmills were used to utilize the wind
power, e.g. for water pumping, milling and sawing (Kaldellis & Zafirais, 2011; Quaschning, 2005). During the
20th century steam and internal combustion engines competed with wind energy and eventually electrification
made wind energy redundant. However, since the 1970s (oil crises) onward the use of wind energy started on a
comeback (Quaschning, 2005).
In contemporary times wind turbines are the main tools to extract wind energy. Wind turbines can be divided
into two categories; horizontal axis wind turbines and vertical axis wind turbines. Horizontal axis wind turbines
can be designed for higher power due to higher rotor diameters than vertical axis wind turbines. Examples of
vertical axis wind turbines are the savonius rotor, darrieus rotor and the H-rotor. The main type of wind turbine
used for commercial exploitation is the horizontal axis wind turbine. Various typologies can be used mainly
varying in internal technology, height and number rotor blades (Ghost & Prelas, 2011; IPCC, 2011; Joselin
Herbert et al., 2007; Quaschning, 2005).
Energy products
The use of wind turbines to extract wind energy can result in mechanical or electrical energy. In general does a
wind turbine transform the kinetic energy of the wind in mechanical energy and then electrical energy (Ghost &
Prelas, 2011; IPCC, 2011). The amount of mechanical or electrical energy produces differs per location, season
and technology applied. The produced amount of electricity per location can differ due to differences in wind
availability and difference in wind availability per season. Electricity can be considered as a high quality energy
product with a high energy grade (Dincer & Rosen, 2007; IPCC, 2011).
Economics of wind energy
The costs of wind power are affected by five primary factors; annual energy production, investment cost,
operation and maintenance costs, financing costs and the economic life of the wind turbine or plan. (IPCC,
2011). Costs of a wind energy system have two main components, the initial installation costs and the operation
and maintenance expenses. The costs of wind energy have declined significantly since the 1980s. In some areas
where the wind resources are good can the cost of wind energy already be competitive with contemporary
energy market prices. Technology advances in wind energy are expected to further reduce costs and make wind
energy utilization more market competitive (IPCC, 2011).
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LEGEND
7.0 - 7.5 m/s AVERAGE
1000 - 1200 GJ/ha
7.5 - 8.0 m/s AVERAGE
1200 - 1500 GJ/ha
8.0 - 8.5 m/s AVERAGE
1500 - 1800 GJ/ha
RESTRICTION
THE VEENKOLONIËN

Figure 24: average windspeed in the Veekoloniën at 100 m(after
Broersma et al., 2011).
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Sustainability and climate change mitigation
Wind energy has significant potential and is already reducing the greenhouse gas emissions by replacing fossil
fuel-based electricity generation. Reducing the greenhouse gas emissions adds to the mitigation of the climate
change effects of electricity generation (IPCC, 2011). Energy that is being used and greenhouse gases that are
produced during the direct manufacturing, transportation, installation, operation and deconstruction of wind
turbines is relative small compared with the generation of energy and emissions during the lifetime of a wind
turbine. Greenhouse gas emissions are low and the energy payback time of a wind turbine is low, varying from
3.4 to 8.5 months (IPCC, 2011).
Wind turbines have the potential to produce detrimental impacts as well on the environment and on the
wellbeing of humans and their activities. Construction and operation of wind turbines can have impacts on
wildlife through collisions of animals and the rotors (i.e. birds or bats) and through possible modifications to
ecosystems. The nature and magnitude of the impacts differ per site and are species- specific. Current research
is being performed on the impact of wind facilities on local climates (IPCC, 2011; Saidur et al., 2011).
Socially the use of wind energy may have impacts as well. An important social concern can be the visibility and
impacts on landscapes of wind turbines. Other concerns are concentrating on the various nuisance effects,
flicker (i.e. moving shadows) and the possible radar interference. With increasing size of wind production
facilities new concerns may arise are existing concerns may increase. The IPCC emphasizes that “appropriate
planning and site procedures can reduce the impact of wind energy development on ecosystems and local
communities, and techniques for assessing minimizing and mitigating the remaining concerns could be further
improved” (IPCC, 2011 p 5). It is thus important to address community and scientific concerns in a proper
manner, i.e. by proactive planning. Technological improvements may address (parts of) these concerns (IPCC,
2011; Saidur et al., 2011).
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Potential Veenkoloniën
The potential of wind energy depends per location, height and in time. On a height of 100 meters the average
wind speed in the Netherlands is a between 5.5 m/s and 9.5 m/s. The Figure show the wind speed in the
Netherlands and the relating electric energy for the Veenkoloniën at a height of 100 meters.
For the calculation of the potential energy do Broersma et al. use a minimal distance between turbines (6 times
the diameter of the rotor). The table shows the potential electricity for various types of turbines per hectare. It
is important to note that these numbers are highly indicative and can vary per type of turbine (Broersma et al.,
2011).

Table 18: wind energy examples from various sizes of wind turbines in Veenkoloniën (after Broersma et al., 2011).
2 MW turbine
Yields per year

Diameter

80 m

Area rotor

5.024 m2

Surface

23,0 ha

Wind speed

GWh

TJ

TJ/ha

6

4,0

14

0,6

6,5

5,1

18

0,8

7

6,4

23

1,0

7,5

7,8

28

1,2

8

9,5

34

1,5

8,5

11,4

41

1,8

5 MW turbine
Yields per year

150 m

Area rotor

17.663 m2

Surface

81.0 ha

Wind speed

GWh

TJ

TJ/ha

6

14,1

51

0,6

6,5

17,9

65

0,8

7

22,4

81

1,0

7,5

27,6

99

1,2

8

33,5

120

1,5

8,5

40,1

144

1,8

Small, building mounted
turbine
Yields per year
Wind speed

66

Diameter

Diameter

1m

A

2,5 m2

Surface

MWh

GJ

3,5

0,4

1,4

4,0

0,6

2,1
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GEOTHERMAL ENERGY

The term geothermal comes from the Greek words geo (earth) and thermal (heat). Geothermal energy is
below the Earth’s surface. The centre of the Earth consists of hot molten rock; Magma. At the centre continues
production of heat takes place as a result of decay of radioactive materials which were trapped in the magma
during the formation of the earth. Geothermal energy is considered to be a renewable energy source because
the heat source is going to last for billions of years and is harvestable on a regular basis out of a reservoir that
is continuously restored. Geothermal energy is the only renewable energy source which does not rely on solar
energy (Ghost & Prelas, 2011; IPCC, 2011).
Source of geothermal energy
Geothermal energy has an enormous potential as a renewable energy source (Johnston et al., 2011). The total
thermal energy contained in the Earth is estimated to be of an order of 12.6 x 1012 EJ and of the Earth’s crust
of an order of 5.4 x 109 EJ (to a depth of up to 50 kilometres). This energy is the result of heat flows from the
Earth’s core and mantle, which is generated by the continuous decay of radioactive isotopes in the crust itself as
well (IPCC, 2011).
Use of geothermal energy
Geothermal resources can be used through various systems which can be classified as convective
(hydrothermal) systems (include liquid- and vapour-dominated types), conductive systems (include hot rock
and magma) and deep aquifers (include circulation systems; hydrostatic pressure systems and higher than
hydrostatic pressure systems). Resource utilization techniques for geothermal energy can be grouped as types
which can be used for electrical power generation, direct use of heat or combination between heat and power
generation. For an overview see also table 19.
Use of geothermal energy sources depends on its temperature. Generation of electricity acquires in general
temperature of the resource above 150 degrees Celsius. When this temperature is not met the source can
also be used for other applications. Main applications of geothermal energy sources are electricity generation,
direct district heating, heat pump or industrial applications (IPCC, 2011). Four types of geothermal resources
can be used to generate electricity; hydrothermal fluids, geopressurized brines, enhanced geothermal systems
or hot dry rock systems and magma. Of these resources only the hydrothermal fluids have been used for
commercial power generation. These systems are dry steam power plants, flash steam hydrothermal power
plants and binary cycle hydrothermal power plants (IPCC, 2011).
Geothermal resources can also be used in a direct way. Hot water from geothermal resources is used for i.e.
direct district heating. Geothermal energy used for other applications can offer sufficient energy to be used
for these more direct uses of energy applications as well. A heat pump can be used extremely efficient for the
heating and cooling of homes. Varying with the season and demand, a heat pump transfers heat from a cool
space into a warm space and vice versa. Magma may be a huge potential energy source. Challenges exist with
the extraction of energy of this source (i.e. corrosion resistance, temperatures and costs) (Ghost & Prelas,
2011).

Table 19: energy potential for various geothermal energy systems (after IPCC, 2011).
Type

In-situ fluids

Convective
systems
(hydrothermal)

Yes

Conductive
systems

No

Deep aquifer

Subtype

Utilization
Current

Continental

H,I & L

Submarine

H

None

L

Direct use (GHP)

Shallow (< 400 m)

Yes

Temperature
range

Hot rock (EGS)

H, I

Magma bodies

H

Hydrostatic acquifers

H, I & L

Geo-pressured

Future

Power, direct use
Power

Prototypes

Power, direct use

None

Power, direct use

Direct use

Power, direct use

Direct use

Power, direct use

H: high (>180 °C) // I: intermediate (100 - 180 °C) // L: Low (ambiant to 100 °C)
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Energy products
Exploitation of geothermal energy sources can result in heat and electricity. Extracted and produced heat can
have various temperatures from very high and suitable for industrial use to relative low temperatures which
can be used at local scale for i.e. warming of buildings. Electricity can be considered as a high quality energy
product with a high energy grade. Compared with electricity has heat of various temperatures a relative low
energy grade (Dincer & Rosen, 2007; IPCC, 2011).
Economics of geothermal energy
Geothermal projects can be characterized by high initial investments due to i.e. exploration and resource
confirmation, drilling of the production and injection wells and the construction of the surface facilities and
infrastructure. Operation and maintenance cost vary with the capacity, type of power plant, the location and
characteristics of the wells. Operating cost are however very predictable due to the absence of fuel costs (IPCC,
2011).
Production of electricity by geothermal energy sources has been commercial since 1913. In contemporary times
geothermal energy sources are exploited by a variety of users. For the production of electricity the expectation
are that through ongoing development of technologies, improvements on the operation and maintenance costs
and raising energy prices the systems will become competitive (IPCC, 2011; Johnston et al. 2011)
Sustainability and climate change mitigation
Environmental impacts of geothermal power generation and direct uses are minor, controllable or negligible
(Omer, 2006; Rybach, 2003). Geothermal energy systems can impact on local land and water during both
construction and operation phases and besides that on specific geothermal impacts. Proper management can in
general minimize these possible negative effects (Fridleifsson, 2001; IPCC, 2011).
The effectiveness of geothermal energy technologies is not affected by climate change. Geothermal energy
technologies can play a significant role in the mitigation of climate change by reducing the greenhouse gas
emissions by replacing energy productions which do produce these in large quantities. During production can
geothermal energy processes emit small amounts of greenhouse gas, however these are of a natural nature and
must not be accounted for as additional greenhouse gases (IPCC, 2011).
Implementation of geothermal energy sources may be dependent on social aspects as well. Attention to
prevent negative impact on people’s health, minimization of environmental impacts and creation of benefits
for local communities may be essential for successful implantation of these techniques, according to the IPCC
(IPCC, 2011).
Potential Veenkoloniën
Various techniques can be used to utilize heat from the soil. Geothermal doublets and more local heat pumps
are briefly explained below in the view of their potential energy for the Veenkoloniën. In this section also
possibilities for waste heat and the storage of cold and heat are discussed.
Geothermal doublet (relatively deep)
Extraction of warmth from the soil is not an unlimited process. Broersma et al. estimate that a general
production site (geothermal doublet; infiltration and source point with a depth of circa 1500 meters) can
produce heat for 30 years after which is needs to generate for 300 years. Figure 25 shows the potential in the
Veenkoloniën. With contemporary techniques it is efficient to exploit sources with temperatures higher than 60
degree Celsius. The potential is estimated to possibly deliver a constant source with 0 and 425 GJ/ha per year
(Broersma et al., 2011).
Soil heat exchange (relatively undeep)
Heat pumps can deliver warmth for heating or warm water and have a more local character with depths up to
50 meter. Figure 26 shows the potential usability in the Veenkoloniën, which ranges for this region from low to
high usability. This can result in the production of 15-20-30 W/m2 for respectively low, average and high usable
sites (Broersma et al., 2011).
Waste heat
Figure 27 shows some of the most important users of energy which can be considered as potential sources of
excess heat which might be used for other purposes. This may enhance the efficiency in overall use and reduce
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Figure 25: energy potential of geothermal sources (further
refered to as ‘deep’ geothermal (after Broersma et al., 2011).
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Figure 26: energy potential of vertical soil heat exchange
systems in the Veenkoloniën; low = 15 W/m2, average = 20 W/
m2, high = 30 W/m2 (further refered to as ‘undeep’ geothermal)
(after Broersma et al., 2011).
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Figure 27: energy potential of heat waste streams (after
Broersma et al., 2011).
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Figure 28: storage potential of heath and cold (after Broersma
et al., 2011).
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additional sources of energy to provide i.e. heat to other users (Broersma et al., 2011).
Storage of cold and warmth
Certain water containing layers in the underground can be used for the purpose of warmth- and cold storage. A
doublet system is built which uses two wells. These wells can be used differently throughout the year, charging
it by feeding it with warm or cold water and using the stored warmth or cold in other periods. To prevent too
much heating or cooling of the underground the balance between the in- and output must be sufficient. The
Figure shows the potential for the Veenkoloniën and the table the amount of energy which can be extracted
(Broersma et al., 2011).
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CONCLUSIONS

Energy in terms of renewable energy sources is an important aspect of this study. As a result of the findings
it can be concluded that the energy transition is a long term process. Various levels in this transition play
a role to come to a new equilibrium. The Netherlands are considered to be in the take-off phase in which
the transition is picking up momentum and the pressure is rising on the contemporary system in which new
structures start to replace the old system. However, the speed of this goal-oriented transition is dependent on
innovations, available sources, policy and culture. In the contemporary context some choices are made to speed
up the transition process to establish a new equilibrium of renewable energy sources. It can be concluded
that it is important to consider the fact that the Netherlands are still in the take-off phase because of the
implementation of concepts and designs.
As a result of a literature study the energy baseline for the Veenkoloniën in this study is set at 21 PJ per year.
This number is set as a result of the main energy users in the region.
Renewable energy sources presented in the view of possible implementation in the Veenkoloniën are solar
energy, bioenergy, wind energy and geothermal energy. It can be concluded that the potential energy from
renewable energy sources in the Veenkoloniën is high enough to become an energy exporting region. However
most techniques are not competitive in the contemporary market, development of the techniques and raising
energy prices may lead to marketable renewable energy. Some of the techniques can be competitive such as
some bioenergy techniques or wind turbines (dependent on context and turbine size).
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INTERMEZZO: ENERGY REDUCTION STRATEGY AMSTERDAM
To appoint the opportunities which are offered by strategies for energy reduction the example of a three
stepped approach for the urban area is introduced here. In this case it is the adaptation of the vision of van
den Dobbelsteen in which he proposes to reduce the energy demand and increase the production, by the city
of Amsterdam (van Nieuwamerongen, 2012). In the so-called ‘Leidraad Energetische Stedenbouw’ (guidance
energetic urbanism) the city introduces an approach to reduce the energy demand, utilize waste streams and
produce energy in within the urban fabric.
Below and overview of possible interventions to consequently reduce energy demand, ‘re-use’ energy, and
produce energy are presented as they are presented by the city of Amsterdam (Kürschner et al., 2011).
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2.4 WATER
INTRODUCTION

Water in the Veenkoloniën will be discussed in various topics. To start with some practical aspects concerned
with the water system itself, such as the groundwater, seepage and infiltration, surface water and the water
quality and quantity. After the water system is presented a short perspective is given about the water policy,
water in the Veenkoloniën in relation to the expected climate changes and finally the energy use of the water
system.

GROUNDWATER

The groundwater differs throughout the project area. Deeper groundwater occurs on the higher sand grounds
due its height and soil composition. Some depressions on these higher grounds occur due to some differences
in the underground (i.e. keileem is a low permeable layer).
In general have the stream valleys higher groundwater levels and are as a result wetter than the surrounding
area, this especially accounts for the valleys in the ice pushed ridges.
The peat colony is characterized by higher groundwater levels compared to the ice pushed ridges. However the
groundwater levels are heavily modified due to its contemporary land use (agriculture). This land use demands
much lower groundwater levels for more effective use. As a result the water levels are lower due to drainage.
Another aspect is the (still) reducing amount of peat in the upper layers of the soil. Peat is characterized by high
levels of groundwater, the reduction of the amount of peat in the upper layer of the soil adds to the reduction
of groundwater level.
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Figure 29: groundwater in the Veenkoloniën.
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SEEPAGE AND INFILTRATION

Seepage and infiltration for the Veenkoloniën must be viewed in a broader perspective because of the
correlation in this process. Infiltration occurs mainly on the higher located grounds with low groundwater levels.
As a result of the infiltration on the higher grounds seepage occurs at the lower locations. At the edge of the ice
pushed ridge (Hondsrug, the Hunze valley) relative intense seepage can occur due to the strong ground streams
which occur due to the relative large height differences. Within the Veenkoloniën local streams occur due to
(small) height differences and soil composition. Seepage from the Hondsrug is of relative poor quality due to
leaching fertilizers (Querner et al., 2011).
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Figure 30: seepage and infiltration.
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SURFACE WATER

Surface water in the Veenkoloniën is composed out of a dense network of waterways. Most parts of this
network date back to the peat reclamation of the past centuries. Modifications of this system are also present
due to land exchange projects to improve the agricultural viability of opportunities in the Veenkoloniën. Of
the original surface water system of the peat moor almost nothing is remained or recognizable except of some
small (mainly natural) areas such as the Bargerveen.
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Figure 31: main surface water in the Veenkoloniën.
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WATER QUANTITY AND QUALITY

There are almost no problems with water in the contemporary situation of the Veenkoloniën. The extensive
network of surface water helps to drain the region when water surplus occurs and when a shortage occurs the
network is used to provide additional water from outside the region (Querner et al., 2011).
During drier periods, water is transported to the Veenkoloniën via two main inlet points. One point is located in
Groningen (Winschoterdiep) and the other is located in Drenthe (Hoogeveensche Vaart), see also the map. The
IJsselmeer is the main supplier of water with an average of 30 million m3 via the Winschoterdiep and 15 million
m3 via the Hoogeveensche Vaart. The water quality that is supplied is comparable with Rijnwater and can be
considered as non-region specific water. With unlimited availability from the IJsselmeer is the maximum inlet
around 2 mm/day (Querner et al., 2011). However the use of IJsselmeer water is under pressure due to the
large quantities being used during drier periods (VenW, 2009).
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Figure 32: water supply in 2001 left column is measured, the
right is calculated for the W+ scenario (Querner et al., 2011).
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Figure 33: water supply in 2002 left column is measured, the
right is calculated for the W+ scenario (Querner et al., 2011).
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Figure 34: water supply in 2003 which was a 10 percent dry year Figure 35: water supply in 2004 left column is measured, the
right is calculated for the W+ scenario (Querner et al., 2011).
(Querner et al., 2011).
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Figure 36: water from IJsselmeer via Groningen and Drenthe (after Hunze en Aa’s, 2010).
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WATER POLICY

In 2009 the National Waterplan was presented as a result of the advice of the Deltacommisie. Some highlights
are relevant for the Veenkoloniën. Highlight in this National Waterplan is the attention to sustainable freshwater
supply. According to the plan does this mean (i.e. for the Veenkoloniën) that the region must become less
dependent of freshwater supply from outside the region. This must result in retaining more region own water
and the utilization of regional water systems to cope with problems in a more natural manner (VenW, 2009).
National targets as well as international targets (European Water Framework) can be found back in the
provincial water policy. Improvement of the quality of groundwater and surface water is mentioned as an
important target in the provincial plans (Provincie Drenthe, 2004; Provincie Groningen, 2009). This means
improvement in chemical compositions by reducing i.e. the concentration of nitrate and phosphate (Provincie
Groningen, 2009). Besides the quality of the water itself are the systems mentioned. The policy focuses on the
natural system were possible with technical solutions when the natural systems are not sufficient (Provincie
Drenthe, 2004; Provincie Groningen, 2009).
The waterboards Hunze and Aa’s and Velt and Vecht aim to create a sustainable water system. This offers
changes to maintain the water system with a balance of technical and ecological concepts. The waterboards
strive also to a water composition with a good chemical composition which is sufficient to pass European
standards. Ecological potentials of the water system are important to facilitate ecological targets. Sufficient
water availability with a good quality is indisputable for achievement of the targeted quality (good ecological
potential). Reducing the concentrations of i.e. nitrate and phosphates is an important aspect of reducing the
chemical barriers to a good water quality. Reducing the change of i.e. flooding by intense rainfall is an important
aspect which relates to the expected climate change but also aspects like increased hardened surface in the
urban area. Additional changes in the water system to store these peaks might help to reduce the nuisance of
these events is mentioned by the waterboards. Incorporating the changes that are expected due to changes
in climate are aspects that are appointed by the waterboards (i.e. by adaptation such as buffer to retain water
during intense rainfall) (Hunze en Aa’s, 2010; Velt en Vecht, 2010).

CLIMATE CHANGE AND THE WATER SYSTEM IN THE VEENKOLONIËN

As explained is the W+ scenario of the KNMI used in this study as a bench mark for the design and the use of
materials. In short does this scenario entail a reduction of precipitation in the summer, an increase of potential
evotransporation, increase of temperature and an increase of precipitation in the winter.
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Figure 37: division of the Veenkoloniën over various
stakeholders.
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Querner et al. published results of a research of the potential impacts of climate changes for the Veenkoloniën.
Also a scenario is presented in which the water intake is reduced to zero (ambition of the policy) in combination
with the W+ scenario. It is concluded that a lot of water is needed to maintain the level of surface and
groundwater (Querner et al., 2011).
Regional water retention areas which are filled before the spring and are usable during the summer and period
are proposed by Querner et al. and can have a very high efficiency to create sufficient water supply. To make the
Veenkoloniën self-sufficient using water storage facilities with the contemporary climate and the W+ scenario
respectively 6 and 11 percent of the area must be converted in water retention areas of 1.2 meters deep. When
incorporating dry summers this would be respectively 8 and 13 percent (Querner et al., 2011).

ENERGY USE CONTEMPORARY WATER SYSTEM

The Dutch water system is highly dependent on technical interventions which intervene with the water system
to maintain safety and supply sufficient water. Operating this system which consists e.g. of pumping stations,
locks and dams uses large quantities of energy. The total energy use for the water system in the Netherlands
is estimated to approach on average 176.8 MWh/year, a proportion of this total is used for the regional water
system; 145.5 MWh/year (Dahm & Bruggers, 2009).
The contemporary water system in the Veenkoloniën is highly modified and the product of human intervention
which is operated largely by technical resources. The energy use of this system is approached by calculating
the energy use of the surface of the Veenkoloniën as a part of the total energy use of the waterboards which
are responsible for the water system in that area. The energy use for the waterboards is used from the national
energy survey for the energy use of the Dutch water system by Dahm and Bruggers. The total surface of the
Veenkoloniën is 890 km2 (Broersma et al., 2011). With the assumption that the energy use is equally spread
over the surface of the various institutes responsible for the water system the total energy use for the water
system in the Veenkoloniën is calculated to be approximately 11.6 TJ/yr (CBS, 2011; Dahm & Bruggers, 2009;
waterschap Hunze en Aa’s, 2011; www.veltenvecht.nl, 2011). This energy consumption is relatively conservative
because national averages are used (Veenkoloniën have a relatively dense water structure) and water transport
outside the Veenkoloniën in favor of the Veenkoloniën are not included. The energy use of the water system is
relatively low compared to the total energy demand of the Veenkoloniën (approximately 0.05 percent). Energy
used in the water system of the Veenkoloniën is mainly composed out of electricity, but also fuels like diesel
and gas are used (Dahm & Bruggers, 2009).

Table 20: energy use by the water system in the Veenkoloniën.
Total surface (km2)
Waterboard Hunze en
Aa’s

Energy use (TJ/yr)

Surface in the Veenkoloniën (km2)

Energy use in the
Veenkoloniën (TJ/yr)

2.130

24

733

8.3

Waterboard Velt en
Vecht

900

7

157

1.2

Provincie Groningen

2.960

1.4

415

0.2

Provincie Drenthe

2.680

10.8

478

1.9

Total energy use

11.6
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CONCLUSION

For the water section various conclusions can be drawn concerned with practical aspects such as the system
itself, but also for aspects envisioned in the policies and future problems due to expected climate changes. The
main conclusions are presented below.
The water system as exists today shows a great coherence between the physical situation of soil composition
and height differences with the groundwater, infiltration and seepage location. For seepage it must be
concluded that the quality is often poor due to leaching of fertilizers. Surface water in the Veenkoloniën is a
manmade system that influences the contemporary water system to a large extend. It can be concluded that no
significant problems occur in the contemporary situation due to the possibilities to transport water effectively
from and to the Veenkoloniën. This results in a water system that is highly dependent on non-region specific
water from the IJsselmeer (average 45 million m3 per year).
Ecological qualities of the water system are important for waterboards and provinces in the development of
the water system in the future. Contemporary design of the water system and the chemical composition of
water is not suitable for the ecological goals envisioned (good water quality, contemporary situation suffers i.e.
from too high concentration of nitrate and phosphates).
Considering the near future until 2050 the water system is expected to show rising problems with water
availability. Incorporating the W+ scenario and the goal in the policy to create a self-sustaining water system
(also due lacking water availability in the IJsselmeer), must it be concluded that the contemporary water system
is not of sufficient quality to meet these developments. It is therefore concluded that the following aspects are
presented as possible solutions and goals to improve the water system:
•

Create water storage and retention capacity within the Veenkoloniën (W+ scenario: 11 percent of the
surface to a depth of 1.2 meters, or similar capacity).

•

Use of the regional water system to supply sufficient water during dryer periods.

•

Create a more natural water system to cope with (expected) water problems (also quality enhancement).

These points lead to the conclusions that can contribute to a more resilient water system that is less dependent
on import of water. Besides the dependence, these aspects contribute to a more natural water system with
higher water quality and better quantitative availability.
Due to the high technocratic nature of the contemporary water system energy is consumed to run the water
system. It is estimated that up to 11.6 TJ is consumed on a yearly basis. Considering the ambition to create a
more natural system it must be concluded that a reduction of the energy consumption of the water system may
be possible.
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2.5 SHRINKAGE
INTRODUCTION

Shrinkage is a worldwide, continuing phenomenon with far-reaching physical and social effects. Shrinkage
first and foremost describes a symptom of population loss (Oswalt, 2006 p 6). Shrinkage can be characterized
as a process which occurs as stabile period comes to an end or after a period of growth. Shrinkage in former
industrial countries is often a phenomenon after tremendous growth as a result of the industrialization which
was set in during the 18th century. As a result of this extensive growth, has growth become an expectation
and the heart of ideas, concepts, theories, laws and practices around the world. Contemporary developments
show a possible end of this epoch, because various areas started to show a recent and a possible continuing
shrinkage in the future. The phenomenon of shrinkage has been part of the historical development of regions
and its cities and will become an evident aspect of the development of various regions around the world during
the coming decades (Oswalt, 2006).
In this section first the main causes and effects of shrinkage are analyzed from an extensive literature study. This
part has a global focus which will be briefly specified on the Netherlands and subsequently the Veenkoloniën.

SHRINKAGE: A GLOBAL PHENOMENON

For shrinkage on a global scale various causes and effects can be distinguished. The main causes and effects
are categorized and presented below. Proposed strategies are countless; however some main strategies are
categorized and presented after the main causes and effects. Is this manner the global context of shrinkage is
sketched which is translated towards the Dutch setting and the local situation of the Veenkoloniën in adjacent
sections.
Causes
Various causes of shrinkage can be distinguished. Twelve main categories of causes for shrinkage are presented
below.
Demographic change
Demographic change can occur due to changes in aspects of a populations like size, distribution, age structure,
fertility, marital patterns, migration and mortality, but also by social, cultural, economic and other determinants
of variation (Last, 2007). The global population is expected to grow until the year 2075 to a maximum number
of 9.22 billion (United Nations, 2004 p 28). This growth will not be distributed evenly and local variation may
occur. During the coming decades will the population of some countries grow exponentially while others will
encounter population losses (United Nations, 2004). Development of the number of inhabitants is highly
dependent on the fertility and mortality grades. Growth of a population occurs in general when the first
number is larger than the latter. Migration patterns may influence the development of a population to a relative
high extend and will be threaded as a different category. Many western societies deal with declining fertility
rates and increasing live expectancy which leads to an ageing population. This development is associated with a
society that will shrink on the long term due to demographic changes (Steinführer, 2007; United Nations, 2005;
Birg, 2006).
Economic transformation
An economic transformation is the shift away from what the economy was originally focused or mainly
consisted on. Subdividing the economy into primary (production and extraction of natural resources), secondary
(production of finished products) and tertiary (services) sectors may help to understand the transitions of
countries or certain regions from one sector to another. The industrial revolution can be seen as the transition
of the primary to the secondary sector in the western world. During the twentieth century the transition
towards the tertiary sector has been made and these societies entered the so called post-industrial era (Müller,
2006a). Transitions between economic sectors can lead to shrinkage in a certain region. The transition between
the secondary and tertiary sector can for example lead to a transformations process in which a country, region
or city loses it strategic advantages and as a result possibly enters a declining period in which shrinkage occurs
(Cunningham-Sabot, 2009; Mallach, 2010; Pallagst, 2009).
Energy consumption
The introduction of fossil fuels as the main source of energy changed the use of energy fundamentally.
Availability of large quantities of energy shaped the contemporary society to a large extend. Upon shaping
the society it also sustains it, for example it offers the possibility to use fast amounts of infrastructure for
transportation purposes and large amounts of energy to heat and cool buildings. But once seemingly unlimited
amount of fossil fuel energy resources are expected to be depleted in the relative near future (Shafiee et al.,
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2008). It is unpredictable what this can mean for the organization of the society as we know it today; however
expectations are that the effects may be extensive (Droege, 2002). Besides the society as end user may the
exhaustion of fossil fuel resources result in shrink on location where they are found and produced. Expectations
are that urban areas and certain regions may suffer from significant shrinkage as a result of changing energy
consumption (Oswalt, 2006).
Environmental pollution
Environmental pollution is defined as “all forms of contamination of the environment by domestic and
industrial substances that can cause harm” (John, 2007). Problems start to occur when concentrations of
these substances transcend the capacity that an environment can accumulate and/or break down. Primary
sources of environmental pollutants are industries, households, transportation and agriculture (Schott, 2006).
Environmental pollution is often not fixed to one location because it can move through various systems (i.e.
the water system), what can add to the problematic nature of pollutants (Herwaarden, 1994). The present
society which has developed an emphasis on consumption demands growing amounts of energy that is often
is extracted from fossil fuels which are non-renewable and sources of soil, water and air pollution (lauinger,
2006a). Especially urban areas are hotspots of environmental pollution because of their (former) main function
as production centers and as well the main areas of consumption. Attention for environmental pollution started
to arise in the past decades, before concerns with pollution did not exist or were ignored. Growing attention
and awareness for the negative consequences of environmental pollution has not stopped the development of
new polluted sites and ongoing pollution will continue to affect environments around the world. Sometimes is
pollution not a long term process but can it be a result of a result of an accidental release of high concentration
of polluting substances that can trigger the sudden shrinkage of an area (Dobraszyck, 2010).
Migration
Migration consists of the in and out movement of people between regions or countries and can vary from
relative local to global scales. Push and pull factor are the main drivers behind migration. Push factors are
concerned with the origin location and can consist of various aspects (i.e. unemployment, low income and
prosecution on basis of race, political or religious factors). Pull factors are those aspects that make another
location more favorable compared to the location of origin (i.e. employment opportunities, public order and
freedom) (Black et al., 2009). According to Fassman becomes migration likely when the social and technical cost
of changing place of resident are low enough compared to the advantages of movement in favor of pull factors
(Fassman, 2006a). Eventual intentions to return to the country or region of origin can add to a temporarily
nature of migration. A permanent character of migration can be a possible and depending on the magnitude
of that migration it can have enormous shrinking effects on urban areas (Wild et al., 1993; Kupiszweski et al.,
1998; Ott, 2001).
Natural disasters
Natural disasters are considered in a wide view as a possible cause of shrinkage. This means that it is
concerned with earthquakes, droughts, volcano eruptions, floods and tornados, but also aspects like epidemics
and conflagration are included (Piers et al., 1994; Hollander et al., 2009). Notable on all natural disasters is
the relations with cultural aspects. The hazardousness of an event can be considered as a result of the risk
(probability of experiencing an extreme event), exposure (degree to which human populations is at risk),
vulnerability (potential for losses) and response (measures that are implemented to diminish the effects of an
extreme event) (Mitchell, 1999). Consequences of impacts of extreme events are thus highly related to the
physical potency of the occurrence of such an event and whet ever preparations are made to anticipate (Schott,
2006). It is highly likely that natural disasters can lead to shrinkage. This shrinkage may be of a temporary
nature but it can be long term as well (Schott, 2006; Chang, 2010).
Offshoring
Offshoring is the process in which employment is outsourced to another location in another country (Heery
et al., 2008). Often is offshoring seen as a part of globalization and as a part of strategies of transnational
corporations to create a better value added figure for different production centers. In early stages of offshoring
mainly labor intensive productions parts were outsourced while in contemporary time entire branches of
production and technology intensive core industries are moved to other countries (Mitra, 2010; Müller, 2006b).
The enormous intertwinement of markets that are also embedded in regional and national scales can have large
influence on more local scales as well. For example relocation of industrial production facilities have accelerated
the decline of many industrial production centers and regions in the western world, adding to the likelihood of
the occurrence of shrinkage in these areas (Fussel, 2004; Müller, 2006b; Oswalt, 2006).
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Political change
A countries political situation can be a reason for migration to another country as already pointed out in the
cause ‘migration’. Migration during certain political regimes may not be possible due to that political situation
(Kabisch et al., 2006; Weichman, 2008; Steinführer et al., 2010). Large flows of people may occur when
such a political situation changes. Results of such political systems (i.e. economic development) may play an
important role in these possible migration patterns. Differences in job accessibility may occur as a result of
a political system. A good example of this cause of shrinkage is the fall of the Iron Curtain at the end of the
eighties, thirty year of differences between the political system in east and west became visible when barriers
disappeared. Major movements of people towards the west occurred and shrinkage occurred in the eastern
parts of Germany Weichman, 2009). Political situation and political change can thus be seen as possible causes
of shrinkage (Oswalt, 2006).
Suburbanization
Suburbanization is defined as “the process by which cities expand peripherally, initially by out-migration of
population and economic activity from dense urban cores, to less dense contiguous settlements. Developments
in transport technology – such as railways, and improved roads – have aided suburbanization” (Scott et al.,
2009). Suburbanization can be seen as the diffusion of urban life from a concentrated urban center to the
periphery, often provoking urban sprawl (Hesse, 2006; Kalish et al., 2001). Contribution to this process is the
ideal of suburbia in which living in more spacious conditions on the edge of the urban region is idealized. Many
residents are attracted to this notion and the large scale availability of the automobile catalyzed the process
movement from the core to the edge (Kalish et al., 2001). Suburbanization must be seen as one of the most
important causes of shrink of urban centers due to loss of inhabitants and sources of income to surrounding
suburbs or satellite cities (Audrirac, 2009).
Unemployment
Employment plays an essential role in the modern society to structure it and distribute wealth in that
society. When demand and supply of jobs does not match and the first dominates the latter, a situation of
unemployment occurs. Shrinkage can be an important effect of unemployment. Unemployment can have
various reasons such as declining concurrence position or shifts in job markets as a result of globalization.
Countries, regions or cities which rely on a singular industry are vulnerable when entering for example a postindustrial era while the job market is build on industrial production. The results of structural unemployment can
be an important reason for shrinkage because i.e. regions are confronted with fewer investments, outmigration
and an ageing population (Fassman, 2006b, Kabisch et al., 2006).
War
Many cities have their origins as fortified centers which had the main purpose to protect. A result was that
these cities were regularly the focus of wars and thus under siege. During the industrial revolution many
cities have grown beyond the borders of defense and started to sprawl into the surrounding areas, creating a
new type of city. These developments resulted in contemporary cities which are compared to their fortified
counterparts totally defenseless. During wars are these modern cities still the target of modern warfare.
Bombing, total destruction and aggressive tactics against populations are no exception. As a result can
populations show a decline of temporary or long term nature which results in shrinkage. Besides the urban
areas are the effects of war not restricted to urban areas. It can cause changes in population everywhere being
an international cause of shrinkage (Jürgens, 1996; Shaw, 2006; Graham, 2004; Markussen et al., 1995).
Water scarcity
Water is one of the primary necessities for sustaining human life. It may be self-evident that it is the basic
need for the sustaining a livable area. Besides the being a primary need of humanity is water also needed in
production processes that fuel the society in a more economic manner. Many areas experience problems with
sufficient and qualitative fresh water supplies due to their location or as a result of i.e. growth. Especially Third
World areas have developed poor accessibility to proper drinking water which affects living conditions to a large
extend (UNESCO, 2006). At some locations expensive technologies and/or cost intensive provision manners are
applied to provide sufficient water (i.e. desalination systems or importation of water) (Kürschner-Pelkmann,
2006). Lack of water can be an important cause of shrinkage because it can drive people to relocate to places
where water is better available (UNESCO, 2006).
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Effects
Shrinkage can have various effects which are consequences of the causes presented in the previous section. In
general a distinction is possible to the soft and hard effect of shrinkage. Hard shrinkage may refer to the physical
effects of shrink and soft shrinkage more to the social effects of shrinkage (Hosper, 2010). In total are seven
main typologies of shrinkage presented below, covering the known effects of shrinkage.
Abandonment & surplus real estate
Abandoned and a surplus in real estate which results in deserted terrains and empty buildings may be the most
recognizable effects of shrinkage. This is often partly a result of a surplus on the real estate market (Kabisch
et al., 2006; Mallach, 2010). Abandonment of real estate can be defined as real estate that is “neither being
marketed for rent or sale, nor being held for any other purpose” (Mallach, 2010; p 11). Upon abandonment
does shrinkage lead to a surplus of real estate because in such areas is the supply of real estate on the market
much higher than the demand (Kabisch et al., 2006). The abandonment and surplus of real estate is not only
an effect of shrinkage but can also trigger further decline because the visual appearance and low demand
influence the social and economic value of real estate in the surrounding (Accordino, 2000). For a neighborhood
this can for example be formulated as a process in which “one or two abandoned houses can lead to an
escalation of abandonment as demand decreases and as a neighborhood loses its reputation” (Keenan et al.,
1999 p 714).
Crime
Rising crime rates and higher crime rates are often associated with especially shrinkage in cities or urban
areas. This relates to various physical aspects of shrinkage in such areas like deterioration of the physical urban
fabric, decline of public services and an impoverished resident population (Mallach et al., 2010; Delken, 2008;
Accordino et al., 2000). Delken concludes that in shrinking areas the satisfaction of residents is about the same
as growing areas, the residents are more concerned about crime (Delken, 2008). In urban areas the fear of
crime is heavily influences by the presence of gangs and levels of violence in a certain neighborhood, those
aspects are highly related to i.e. the amount of vacant and abandoned properties act as magnets for crime and
increase the risk of fire and vandalism (Roman, 2008; Accordino et al., 2000). Crime rates are influenced by the
amount of vegetation present, in general are less crimes reported in a greener neighborhood (Kuo et al., 2001).
Demographic change
In the previous section is demographic change mentioned as a possible cause of shrinkage. Demographic
change can also be considered as a possible effect of shrinkage because other causes can lead to demographic
change in a certain area. For example the loss of certain demographic groups due to other causes (i.e. migration
or war) can lead to an ageing population because younger generations are lost out of a certain country,
region or city (Haase, 2005; Steinführer et al., 2007; Haase, 2010). In this view must demographic change be
considered as a cause of shrinkage but as a possible effect as well. It is possible that demographic change as an
effect fuels shrinkage in a next stage again as a cause.
Infrastructural problems
Shrinkage can have major impacts on infrastructural networks (Haase, 2005; Hospers, G.J., 2010; Kabisch et al.,
2006; Haase et al., 2008; Schwartz et al., 2010). Infrastructure must be interpreted in a broad way. First of all
are the infrastructural problems concerned with the physical surrounding. Examples may be the underground
infrastructure such as the water and energy structures or infrastructural works like road structures. Problems
with these kind of infrastructures are based on a certain demand which relates to a certain minimum size of
population to function well. When demand decreases, problems with aspects like maintenance and operation
costs due to lacking income are likely to arise. The second type of infrastructural problems relates partly to this
explanation but refers more to shrinkage effects that relate to the social structure of a society. Examples may
be deterioration of public services such as public transport and schools, but also aspects like lacking health
care facilities. This can result in increasing travelling times to reach certain facilities (Haase et al., 2008; Haase,
2005). Effects on the infrastructure can lead to a vicious cycle in which declining population, under utilization of
infrastructure and deconcentration of infrastructure through dismantling leave an area even in a less attractive
state and stimulate other residents to migrate as well (Schwarz et al., 2010).
Population loss
Shrinkage is often measures with population as an indicator, in general does population loss stands for the
shrinkage of a country, region or city (Beauregard, 2009a). The decline of the number of households is also
important to consider in this view, because when this also decreases other effects such as surplus of real
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estate may occur (PBL, 2010). This relates to the possible implications of various causes which lead to the loss
of population. Population loss can be considered as a temporary effect but also as a structural effect which
means that the loss of population will probably never be recovered. The process of population loss can differ
significantly in time. Population losses can find place in a relative short period of time or it may take a long
term process in which the loss of population has a more structural nature because it is a continuous process
(Bearegard, 2009b; Hollander et al., 2009; Mykhenko et al., 2008; Schetke et al., 2008). Population loss can also
lead to problems and other effects of shrinkage, for example problems on the job market (less people in the
potential working force which can lead to problem for employer to fill vacancies) (Breman et al., 2011).
Segregation
Shrinkage can result in segregation. Segregation can be defined as “the separation of specific group from the
rest of society on such grounds as race, religion or gender” (World Encyclopaedia, 2008). Segregation may
also be seen as the spatial separation between growing and shrinking areas next to each other. In the process
of shrinkage may segregation be seen as both a cause and an effect. Segregation is often linked to poverty and
gentrification (Lauria et al., 1999; Lehrer et al., 2009). Gentrification is defined as “the upgrading of decaying,
normally inner-city housing, involving physical renovation, the displacement of low-status occupants by higherincome groups” (Scott et al., 2009). Because certain services and commerce tend to follow the higher-income
groups this movement may cause shrinkage in locations were the move away from (Moraes, 2009). A shrinking
area can be seen as an environment where segregation can take place more easily. When investments are made
(often a strategy to prevent or mitigate shrinkage) prices may rise which result in gentrification which can lead
to segregation. Often minorities occupy vacant buildings in a shrinking area (especially urban areas) which are
than replaced by new groups or when they move to such places as a result of gentrification can it be considered
segregation of groups (Münch, 2009). Changes in labor division and the social structure are also associated with
segregation (Larie et al., 1999). Altogether do these effects of various causes lead to separation of groups on
basis of race, ethnicity and income.
Vacancy & brownfields
Abandonment of real estate often means that these buildings are not properly maintained anymore. This
can result in the physical erosion and decline of real estate. Decay of buildings and the uncontrolled growth
of vegetation on plots results often in uninhabitable and unusable spaces which eventual become vacant
plots. Some strategies to stabilize and restore the real estate market or as a result of safety issues result in
demolishment of the abandoned real estate by i.e. governmental institutions (Deilman et al., 2009; BSE,
2010). Especially in more urban areas this can result in vacant plots throughout the urban area (Kabisch et al.,
2006; Mallach, 2010; Ryan, 2006; Schetse et al., 2008). It may also result in brownfields which are defined as
“abandoned and underutilized industrial properties that are known or suspected to be contaminated” (Russ,
2000; p 1 ). Vacancy and brownfields can also be considered as a cause of further decline and shrinkage because
it triggers negative cycles related to economic value and environmental value.
Main strategies
The main strategies are summarized into five categories. These categories represent the characters of the main
strategies that came up in the literature study during the thesis.
Investment
Investment can be considered as a main tool of governmental institutions and investors in areas that deal
with shrinkage to re-establish attractiveness and stimulate economic activity. Investments are based on the
predisposition that financial stimulation creates economic advantages to create more demand in such areas.
Various examples show that the effects can differ to a large extend. Revitalization by investors can be divided
into ‘classic’ and ‘new investors’. Classic investors try by investing and redevelop (mainly in neighborhoods,
shopping malls, office buildings or hotels) to stabilize the process of decline and attract new inhabitants or
economic activity. ‘New investors’ must be seen as a different kind of investor which pursues other values and
goals; they invest for themselves and could add to the social capital for an area (Schmidt, 2006). Results for
‘classic investors’ differ per location, sometimes creating a snowball effect of new investments but marginal
or no effects are possible as well (Pallagst et al., 2009). The mentioned gentrification can be a common
result of redevelopment and large investments in certain areas (Lange et al., 2006). Renaissance Zones and
Empowerment Zones are examples of zones in which it is tried to create a advantage by taking away i.e. taxes
or assign special privileges. The effects of these strategies differ from positive (new jobs and enterprises) to
negative (reduction of local governmental income and lacking investment in environmental quality) (Wex, 2006;
Sands, 2003; HUD, 2005; Jennings, 2010). Temporary use of vacant space is also an example of investment.
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Attracting not common users with favorable terms can help to create interim use of space while new users may
be found later. Positive effects have been realized because no investments were made in terms of maintenance
without use. Attracting various users it has the potential to create a diverse typology (Overmeyer, 2006;
Rosenfeld, 2006).
Regulating real estate market
Creating a better alignment between demand and supply can be achieved by regulation of the housing market.
Removing surplus real estate from the market is done to create less supply with the goal to keep housing prices
at a reasonable level. Other motives may be to avoid deterioration to a level which can have implications for
public health (i.e. collapsing buildings and social unsafe environments). Demolition of abundant and derelict
buildings can be an important tool to apply this strategy (Pallagst, 2009). The results and effectiveness of this
strategy differ. Opponents of this strategy suggest alternatives like lowering the rents; however when demand
does not exist due to lacking population may not give the desired effect. In other words, people who do not
exist cannot rent (Bernt, 2009 Deilmann, 2009). Urban centers can be confronted with losses of jobs and people
as a result of competition with suburbs. Space that comes available in these areas can be utilized to create
lower densities of buildings in the city centers, the so called suburbanization of city centers. This process leads
to a less distinctive difference between center and suburb. Results are not clear yet and application is not tried
on large scale (Prigge, 2006). The use of landbanks (or similar concepts) can allow regions and municipalities to
remove abandoned properties from the market to convert them for alternative uses or reserve them for longterm strategic planning. The main goal is to intervene with the market because this fails to couple supply and
demand. It acquires real estate and properties to make it available for alternative land uses. Results are often
positive because use, reuse and development are stimulated more accordantly to the demands (Alexander,
2009).
Alternative economy
Creating and stimulations of the establishment of other means of existence in a region or area is another type
of strategy to retain or create viable conditions. Creation and stimulation of alternative economies is often
initiated to replace past and/or often singular focused economies on which the region or area relied. Examples
in the search to alternative economies are the efforts to create a knowledge economy, stimulate cultural
industries, apply marketing, stimulate urban agriculture or develop industrial heritage sites. Stimulating the
development of a knowledge based economy is believed to generate an economic viable area in which the
economic develops itself, economic diversity is promoted, innovation and creativity are stimulated and the
image and local social cohesion are enhances (Zhao, 2010). Development of a knowledge economy can have
positive impacts on a country, region or city (Yigitcanlar, 2010). However competition and the independence
of many knowledge based industries make it relatively easy for these industries to move (Pallagst, 2009;
Yigitcanlar, 2010). Cultural industries can be seen as a part of the knowledge based economies. This strategy
involves the use of culture and cultural policies to develop a certain area by investing for example in cultural
industries and in the creation of cultural images (Vanolo, 2008). A balance is needed and the success of the
strategy partly depends on the context in which it is applied. Competition occurs easily when it is applied in
its surroundings; furthermore can it lead to competition between residents and tourists what may lead to
gentrification and tensions between the center and its periphery (Pallagst, 2009; Zhao, 2010). In post industrial
areas the industrial heritage may be used as sources of identity and to promotion of the old industrial sites.
Examples are transformations of industrial sites in museums, exhibitions halls, parks or sport facilities.
Application of this strategy can have positive effects but the number of projects must be limited to retain its
effectiveness and prevent unnecessary competition (Hauser, 2006). Marketing strategies must often be seen as
the search for a new identity of an area. Potential investors, consumer and/or residents are the target of this
strategy, providing credibility (i.e. by redevelopment) is an essential part (Ward, 2006; Vanolo, 2008). Marketing
strategies can have positive effect, but must be seen as a part of the solution for shrinkage and not a structural
solution (Ward, 2006; Hughes, 1999). Urban agriculture is a form of alternative economy that can reduce the
amount of vacant land, add to the self sufficiency and possibly income and employment. It can also contribute
to the stimulation of community involvement which can improve the social cohesion (Lauinger, 2006b). Results
are in general positive; it can for example add to the social cohesion, aesthetics of an area and decrease
crime. But also environmental effect may occur such as less transportation, greenhouse gas reduction, noise
absorption and improvement of the air quality (Lauinger, 2006b; Oswalt, 2004;Pearson, 2010).
Social intervention
Strategies that fall under social interventions focus more on the social effects of shrinkage. Shrinkage can
(besides the physical impacts) also lead to the deterioration of social structures. Main goals of these strategies
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are to create a social viable and safe environment. An example is the neighbourhood stabilization program in
the United States were a special act (Economic Recovery Act) was erected to mitigate the effects of foreclosed
houses (Johnson et al., 2010).
Greening
Green strategies are a wide notion which can all fall under green infrastructure. Greening is the use of space
that as a result of shrinkage has become available for the creation of more ‘green environments’. This can
mean developing pocket parks or water storage facilities. Overall aim these strategies at a qualitative better
living environment to stimulate i.e. housing prices. Other motives may be to equip a region or city for future
developments such as preparations for the effects of climate change. Green infrastructure can be seen as the
interconnected network of space that is ‘green’ to conserve natural ecosystem values and functions that may
provide associated effects to the human population. Restoration of ecological qualities or natural elements and
values may be part of this strategy. Green infrastructure can enhance the aesthetic qualities, ecological qualities
and stimulate social aspects (Dettmar, 2006; Logan, 2010). Effects of these kinds of strategies have not yet
widely analyzed.
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SHRINKAGE IN THE NETHERLANDS

Shrinkage occurs in various parts of the Netherlands and is expected to increase throughout the Netherlands in
the coming decades. Shrinkage in the Netherlands is mainly characterized as a demographic shrinkage (Breman
et al., 2011; PBL, 2010; RLG, 2009; SER, 2011; Verwest et al., 2008).
The SER (Sociaal-economische Raad; Social-economic Council) distinguishes different kind of shrinkage areas.
This distinction relates to the time aspect in which shrinkage is occurring in the Netherlands. The so called
first generation shrinkage areas are areas that are confronted with urgent problems such as abandonment
and a large surplus of real estate and lacking facilities. These areas are located in Parkstad Limburg, northeast
Groningen and Zeeuws-Vlaanderen. In these areas the main strategy is reaction on shrinkage because it is
already an ongoing process (SER, 2011).
The second generation of shrinkage areas are those regions that are going to encounter structural shrinkage.
Anticipation on the demographic changes in these areas is an important lesson learned from the first
generation shrinkage areas (SER, 2011). These areas can also be characterized as anticipation regions. These
areas include regions such as middle and south Limburg, Achterhoek, east Drenthe, Twente, Green Hearth, west
Brabant, Goeree-Overflakkee, Voorne-Putten and Hoeksche Waard, northeast Friesland, Head of North Holland
and Schouwen-Duivenland (PBL, 2010).
This section will first be concerned with the cause of shrinkage in the Netherlands. After the causes the main
effects are threated, followed by an overview of the main categories in which shrinkage strategies are applied
in the Netherlands.
Historical perspective
Shrinkage is not a new phenomenon in the Netherlands. Throughout the history shrinkage has been a part
of the developments. For example between 1650 and 1850 the population of Enkhuizen declined from 22000
to 5400 inhabitants which led to the demolition of 1600 houses. Shrinkage occurred during the 19th century
in which the urban areas developed at the expense of the rural areas. In more recent times, the sixties of the
previous century, a loss of population in the cities of Amsterdam and Rotterdam occurred due to the trend
towards smaller households and migration patterns to surrounding municipalities (suburbanization). However,
the overall image during the second part of the 20th century was growth of the Dutch population of 10
million in 1950 to almost 16 million at the end of that century. For the coming thirty years the overall growth
perspective of the Netherlands will come to a hold. Regional population and household prognoses indicate
that the growth will come to a hold in the 30’s of this century on a national scale. Strong graying population,
a shrinking potential labor force and less youth are part of this demographic change. The combination of
population decline, a hazing population, graying and shrinkage in the number of households make the
shrinkage in the coming decades a special process in the history of population development in the Netherlands
(SER, 2011).
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Main causes shrinkage
In the Netherlands the causes of shrinkage are less extensive than all the described causes on global scale.
Shrinkage in the Netherlands is mainly determined as a demographic phenomenon (Breman et al., 2011; PBL,
2010; RLG, 2009; SER, 2011; Verwest et al., 2008). Demographic change is in this context first concerned with
the decline of population; the decline of number of people inhabiting certain regions of the Netherlands.
Secondly is it concerned with the decline of number of households (Breman et al., 2011). Considering
demographic change more in a view of shrinkage it is basically fueled by three sub-causes: social-cultural
developments (i.e. secularization, individualization and emancipation (i.e. leads to a lower fertility rate)),
regional economic developments (i.e. economic activity and employment possibilities) and spatial planning
decisions (i.e. housing policies) (CBS & PBL, 2010; PBL, 2010). On a more regional scale this can also mean that
causes like migration play a role, for example youth who move away for educational motives or due to lacking
suitable job availability (PBL, 2010).
Demographic change depends largely on the development of a population. The Central Bureau for Statistics
(Centraal bureau voor de Statistiek; CBS) developed prognoses for this development and can be used to help
understand the cause of demographic change for the occurrence of shrinkage in the Netherlands in more detail.
The period until 2040 will be characterized by a fast graying population. The percentage 65-plus will increase
from 15 percent to about 26 percent in 2040. The baby boom generation (born after WOII and early 70s) and
raising live expectancy play an important role. Expectations for the youth (0-19 years) are that this population
group will decline slightly while the population group between 20-64 years declines significantly. This will lead
to a raise in deaths while the growth via births and migration is more or less stable. The prognosis is that
in 2032 the death rates will rise above the birth rates and from than immigration will be the only source of
growth. Around 2040 the death rate is so high that overall shrinkage of the population is established (CBS &
PBL, 2010).
The development in the number of households shows a comparable, slow decline in growth which will result
in stabilization of the growth around 2040 (CBS & PBL, 2010). The relative growth for the coming years is
around twice the growth of the number of inhabitants as a result of a decline of the number of people per
household. Graying is also here an important cause; more elderly will become single-person households due
the death of their partner. Further raise of the number of households results from a growing number of singleperson households of middle-aged people. Besides the population growth is the reduction of inhabitants per
households an important driver behind the increase of households (CBS, 2009).
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The development of graying, population growth and decline, and household development differs per region.
Regional differences start to occur due to migration patterns within the Netherlands. Examples are the
migration by younger people from Zeeland, Limburg, Drenthe and Friesland to other provinces for their study or
work. An additional decline of young people occurs and the population gets an additional graying impulse.
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Figure 40: relative development of population and households
in the Netherlands (after CBS & PBL, 2010).
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Figure 41: average number of persons per household
in the Netherlands (after CBS & PBL, 2010).
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The maps show the development of percentage elderly per municipality from 2009 to 2040. It can be concluded
that all municipalities suffer from a strong graying population. However, in south Limburg, Zeeland, Drenthe
and eastern parts of Groningen and Gelderland the percentages are the highest in 2040. Already in 2009 the
most of these areas inhabit relative large amounts of 65-plussers. Some show a relative low percentage of
65-plussers; the ‘Biblebelt’, municipalities with many new homes and large cities and municipalities which have
universities. The CBS concludes that rural areas show a higher percentage of elderly compared to the more
urban areas (CBS, 2009). The speed of graying differs per region, however most parts of the Netherlands will
reach approximately around 2035 25 percent 65-plus. Figure 42 - 44 shows the expected development in time.

2009: PERCENTAGE PER MUNICIPALITY
15 OR LESS
15 - 20
20 - 25
25 - 30
MORE THAN 30

Figure 42: proportion of the population that is 65+ per
municipality in 2009 (after CBS & PBL, 2010).

94

VERBORGEN KRACHT - VEENKOLONIËN 3.0

2040: PERCENTAGE PER MUNICIPALITY

PERIOD IN WHICH THE PERCENTAGE OF
65+ IS REACHED PER COROP-AREA
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Figure 43: proportion of the population that is 65+ per
municipality in 2040 (after CBS & PBL, 2010).

Figure 44: period in which the population in the COROP areas
reaches 25 percent 65+ (after CBS & PBL, 2010).
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The maps show the development of the population of the Netherlands between 1998 and 2040. Shrinkage
of population started to occur at the edges of the country, in municipalities in southern Limburg and Delfzijl
and its surrounding. Municipalities of slight patters of shrinkage are less restricted to the periphery and
occur throughout the Netherlands. That pattern relates to the process in which people move from the rural
municipalities to the more urban areas of the Netherlands. In the future the peripheral areas start to show
significant shrinkage while central parts of the Netherlands, especially the Randstad, and some more urban
areas continue to grow. Until 2040 different areas are showing a development of permanent decline while
others grow or develop from a growing pattern to one of shrinkage.

1998 - 2008 POPULATION DEVELOPMENT
PER MUNICIPALITY
STRONG SHRINKAGE (< -10%)
SHRINKAGE (-10 - -2,5%)
FAIRLY STABLE(-2,5 - 2,5%)
GROWTH (2,5 - 10%)
STRONG GROWTH (> 10%)

Figure 47: population development per municipality in the
period of 1998 - 2008 (after CBS & PBL, 2010).
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2008 - 2025 POPULATION DEVELOPMENT
PER COROP-AREA

2008 - 2040 POPULATION DEVELOPMENT
PER COROP-AREA
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SHIFT FROM GROWTH TO SHRINKAGE
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Figure 45: population development per COROP area in the
period of 2008 - 2025 (after CBS & PBL, 2010).

Figure 46: population development per COROP area in the
period of 2008 - 2040 (after CBS & PBL, 2010).

2008 - 2025 POPULATION DEVELOPMENT
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Figure 48: population development per municipality in the
period of 2008 - 2025 (after CBS & PBL, 2010).

Figure 49: population development per municipality in the
period of 2008 - 2040 (after CBS & PBL, 2010).
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When focusing on the development of households in the Netherlands a longer continuing growth can be
recognized in large parts of the Netherlands. From 2008 to 2025 the number of households increases from 7.2
million to 8.1 million, while the number of inhabitants grows from 16.4 to 17.2 million. This means that the
absolute growth of both aspects is comparable. In relative view the growth of the number of households is
much larger in this period considering the average size of households. In this period only 7 municipalities are
expected to show a decline in number of households while the rest of the Netherlands shows growth. These
municipalities are location in the three shrinking region of northeast Groningen, Parkstad in Limburg and
Zeeuws-Vlaanderen. On regional scale only Parkstad Limburg shows a decline in the number of households
(CBS, 2009).
Continuing these prognoses to 2040 a different development starts to arise. Shrinkage in the number of
households starts to appear in more municipalities than in the previous period. However, the general notion of
growth keep dominating the map. This means that the process of household inhabitants decline compensates
the decreasing demand of population decline. Single-households of elderly and divorced people play a role in
the increasing demand. Important to note is that the type of demanded housing will change according to the
changed demand (i.e. suitable housing for single elderly household). On a national level only at the end of the
2030s, shrinkage of the number of households will set in. The maps seems to show a general growth in the
period but the CBS note that de development from growth to decline occurs in many parts of the Netherlands
in this particular period. From the maps can be concluded that the growth until 2025 starts the changes into
shrink in the period after that until 2040 (CBS, 2009).

1998 - 2008 HOUSEHOLD DEVELOPMENT
PER MUNICIPALITY
STRONG SHRINKAGE (< -10%)
SHRINKAGE (-10 - -2,5%)
FAIRLY STABILE (-2,5 - 2,5%)
GROWTH (2,5 - 10%)
STRONG GROWTH (> 10%)

Figure 52: household development per municipality in the
period of 1998 - 2008 (after CBS & PBL, 2010).
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2008 - 2025 HOUSEHOLD DEVELOPMENT
PER COROP-AREA

2008 - 2040 HOUSEHOLD DEVELOPMENT
PER COROP-AREA
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Figure 50: household development per COROP area in the
period of 2008 - 2025 (after CBS & PBL, 2010).

Figure 51: household development per COROP area in the
period of 2008 - 2040 (after CBS & PBL, 2010).
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Figure 53: household development per municipality in the
period of 2008 - 2025 (after CBS & PBL, 2010).

Figure 54: household development per municipality in the
period of 2008 - 2040 (after CBS & PBL, 2010).
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Main effect shrinkage
Demographic change in the Netherlands means often changes in the composition of the population as
explained in the causes. Most important effects are the declining number people in younger generations and
graying of the general populations (Breman, 2011). Breman et al. distinguish two main effects of shrinkage in
the Netherlands; social-economic effects and physical-spatial effects (Breman et al., 2011). These two main
effects of shrinkage can be subdivided in the presented main typologies of effects which occur on a global scale
as a result of shrinkage.
In the Netherlands this may include for social-economic effects; crime, demographic change, infrastructural
problems, population loss and segregation (Breman et al., 2011; PBL, 2010; RLG, 2009; SER, 2011). In practice
these implications of shrinkage are observed and expected to differ at a more local and regional scale.
Economic impacts can arise when the population declines and the local markets start to shrink. Businesses and
public functions lose (parts of) their income or means of existence and close down. In general this is perceived
as a decline in livability of an area, however these effects must not only be seen in a light of shrinkage, for
example consumer choices contribute also to these kinds of developments (Breman et al., 2011; Dam et al.,
2006). Other regional effects of shrinkage besides the vitality issues of the local economy may be issues with
livability (i.e. health care or educational functions), social segregation and social cohesion, effects that can fall
under the heading of infrastructural problems en segregation (PBL, 2011).
The physical-spatial effects may be concerned with abandonment and surplus of real estate, infrastructural
problems, vacancy and in lesser amount brownfields (Breman et al., 2011; PBL, 2010; RLG, 2009; SER, 2011;
Verwerst et al., 2008). Population decline can have at a first instance not only negative impacts because it
can lead to a more relaxed real estate market due to decline in demand. However, this drop in demand can
eventually again lead to problems when an oversupply arises which can lead to for example abandoned real
estate.
Main strategies shrinkage
Various strategies are implemented
and proposed in the Netherlands. Many
developments in policy are made to guide
the process of shrinkage. Anticipating on the
demographic change seems to be the main
pillar under the main policies, political advices
or advices in general to cope with the shrinkage
in the Netherlands (Breman et al., 2011; PBL,
2010; SER, 2011). Investment, regulation of the
real estate market, development of alternative
economies, local social interventions (i.e.
trying to retain functions to attract or retain
inhabitants) and various greening strategies can
be observed throughout the Netherlands as
reactions on the shrinkage. The effectiveness of
these various strategies is not always optimal
and various studies propose to learn from
the first generation shrinkage examples in the
Netherlands to prevent for example unnecessary
investments. A good example of this learning
cycle is the move from reacting to shrinkage
to anticipating on it (Breman et al., 2011; PBL,
2010; SER, 2011). It is emphasized that there is
no blueprint available for the composition and
implementation of strategies (SER, 2011).
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Figure 55: migration within the Netherlands 1998 - 2007 (after
Eikeren et al., 2010).
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SHRINKAGE IN THE VEENKOLONIËN

This section will focus on the phenomenon of shrinkage in the Veenkoloniën. It is a zoom to the scale of the
Veenkoloniën and a translation of shrinkage in the Netherlands to the more local scale of this area.
Causes of shrinkage in the Veenkoloniën
The causes of shrinkage that were presented for the Netherlands can be recognized at the regional scale of
the Veenkoloniën as well. Contemporary shrinkage in the northern parts of the Netherlands is characterized
by internal migration patterns and large regional differences in population changes (Dam et al., 2009). The
northern part of the Netherlands can be considered unique in this respect because such differences do
not occur elsewhere in the Netherlands. The city of Groningen contributes to these regional differences
and the regional migration patterns. The city functions as the last step before migration to other parts
of the Netherlands (often the Randstad) because the people who are educated in this region cannot be
accommodated by the regional economy. This type of region migration pattern can be called an escalator model
in which (especially young people) move from the northern part of the Netherlands to the region of Groningen
and the city of Groningen which functions as a hub to other parts of the Netherlands (Elkeren et al., 2010).
When focusing on the Veenkoloniën in relation to the city of Groningen these patters can be distinguished as
well. The other map shows the relation with the migration to Germany as well. Especially the most eastern
parts of the Veenkoloniën suffer from these kinds of migration patterns. Migration motives to live across the
border relate to for example financial benefits in Germany.
Demographic shrinkage due to death rates which are higher than the birth rates will have an increasing impact
on the development of the population in the Northern parts of the Netherlands. As the Figures (graphs) showed
the development and the projected prognoses of the expected future development of the population indicate
decline. As indicated on the maps are the expected changes in the Veenkoloniën different for the different parts
of the area due to regional differences in expected development of the population (Dam et al., 2009; Lukey et
al., 2007; Schaar et al., 2010; Til et al., 2007).
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Figure 56: migration with Germany 1998 - 2007 (after Eikeren et Figure 57: netto migration in the Veenkoloniën 1998 - 2007
al., 2010).
(after Eikeren et al., 2010).
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The change in typology and number of households
as explained on the national scale of the
Netherlands plays also a role in the northern parts
of the Netherlands. Development of the number
of households is expected towards the year 2040.
Some growth is expected; however on the long term
a decline in the number of households is expected
(Elkeren et al., 2010).
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Figure 58: population development in the Veenkoloniën 2004 2009 (after Eikeren et al., 2010).
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Figure 61: household development in the Veenkoloniën 1998 2008 (after CBS & PBL, 2010).
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Figure 59: population development in the Veenkoloniën 2010 - Figure 60: population development in the Veenkoloniën 2020 2020 (after Eikeren et al., 2010).
2040 (after Eikeren et al., 2010).
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Figure 62: household development in the Veenkoloniën 2008 - Figure 63: household development in the Veenkoloniën 2008 2025 (after CBS & PBL, 2010).
2040 (after CBS & PBL, 2010).
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Figure 64: the averge income in 2006 for inhabitants of the
Veenkoloniën is below the national average (after CBS & PBL,
2010).
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Figure 66: the unemployment percentage November 2008 October 2009 is higher in the Veenkoloniën compared to the
National average (after CBS & PBL, 2010).
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Figure 67: in 2010 the bruto participation grade in the
Veenkoloniën is for the largest part under the national average
(after CBS & PBL, 2010).

VERBORGEN KRACHT - VEENKOLONIËN 3.0

Effects of shrinkage in the Veenkoloniën
The effects of shrinkage in the Veenkoloniën are, and are expected to be diverse. Shrinkage in the in the
Veenkoloniën is the effect of the natural development of the population (birth and death), local and national
migration patterns and international migration patterns. In the Veenkoloniën do the birth rates not outweigh
the death rates which lead to a declining population (Elshof & Wissen, 2010; Til et al., 2007).
Regional migration patterns give the process of shrinkage besides the demographic nature much more a
regional-geographic and –economic character (Dam et al., 2009). The main national migration patterns first
relate to the local and regional patterns and the in the causes mentioned escalator function of the city of
Groningen. The effects on the Veenkoloniën are the loss of its younger population (often promising generation)
mainly to the city of Groningen, and Groningen eventually loses its often high educated people to other
parts of the Netherlands. International flows of migration, which are relevant for the Veenkoloniën is first
the migration pattern to Germany. Practically all parts of the Veenkoloniën lose population to Germany. This
relates to economic pull factors which are luring across the border (Lukey et al., 2007). In the Veenkoloniën a
net migration pattern can be distinguished and the effect is thus a loss of population due to migration patterns
on regional, national and international scale (Elshof & Wissen, 2010; Til et al., 2007). Migration patterns may
contribute to the segregation in the Veenkoloniën because parts of the population with less opportunities and
future prospects (i.e. low income households) remain living in this area. New development in relative popular
areas (see also section below) can lead to replacement of the contemporary inhabitants by others.
The prognoses of the number of households are that only little growth may be expected in the Northern parts
of the Netherlands. This means that the number of households in the Veenkoloniën is expected to be stabile
when considering the quantity. The quality of demand will change. The centers of villages and accessible rural
areas tend to be popular and may offer opportunities to develop new housing projects in combination with
deconstruction. The villages and periphery living environments tend to offer opportunities for deconstruction;
especially small and low appreciated private houses (Elshof & Wissen, 2010; Til et al., 2007). Til et al. conclude
that the preferred living environments are those areas where shops and facilities are located or relatively good
accessible. The periphery does not offer this kind of potentials yet and larger distances need to be crossed to
reach those (Til et al., 2007).
The relative small number of properties (real estate) that will become permanently available due to shrinkage
in the Veenkoloniën will be quite limited due to for example de development of the number of households.
However Til et al., predict that with contemporary development plans for real estate an oversupply will be
created. Furthermore can the change in demand for different types of housing on different locations lead to
a decline in use of certain types of properties outside the demand range and with location which differ with
the demanded locations. Surplus of real estate and abandoned properties do not seem unlikely in this view,
however the scale will be quite limited compared with more intense shrinkage areas around the world. Vacancy
and brownfields are not expected to dominate in the Veenkoloniën (Til et al., 2007).
The declining population in the Veenkoloniën will have consequences for the availability of certain types of
infrastructure in the Veenkoloniën, especially for facilities that are available in these areas. Commercial facilities
for the daily needs will decrease what will lead to larger areas without these properties. The public and more
collective financed facilities (i.e. schools, health care and public transport) will also be confronted with this
decline in support. Decrease in the number of these facilities is a logical development which is highly likely to
occur (Til et al., 2007).
Main advices for anticipating on shrinkage in the Veenkoloniën
Strategies in the Veenkoloniën are not widely applied. The contemporary situation can be characterized by a
large supply of advices and analyses to point out possible opportunities and problems in the Veenkoloniën. The
most important of these advices and possible opportunities and problems are pointed out below as a part of
the input for later stages in this study.
The Province of Groningen points out a strategy against shrinkage. It emphasized to follow an offensive
strategy against shrinkage to retain the qualities of the particular regions (i.e. Veenkoloniën). A broad integral
approach in which the environmental qualities are retained through responding to the assignment that arises
in a spatial, social and economic view is the key according to the Province of Groningen. Aspects like housing,
job market, education and mobility must be included and social segregation, loss of too many facilities and
other social issues need to be prevented (Provincie Groningen, 2009). Various actions are proposed to help
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achieving this strategy such as raising awareness, development of regional living and environmental quality
plans, experiments with for example new building typologies, strategies for cooperation, economic and social
vitalization projects and composition of long-term visions (Provincie Groningen, 2010).
An important conclusion is that it is important to keep investing in areas where shrinkage is occurring. Due
to interdependence between the urban and rural areas it is important to invest in both areas to increase
the change on remigration. This can also add to offer potential groups which leave to create qualities which
convince them to stay (Dam et al., 2009).
To use the process of shrinkage to improve the quality of an area is a proposed tactic to point out that
shrinkage is not only a source of decline. Various questions arise concerned with the housing market, job
market, facilities and the prevention of regional cooperation and the prevention of concurrence (Dam et al.,
2009; Til et al., 2007).
Finally do Dam et al. conclude from reference shrinkage areas that knowledge institutes play a central role
in the opportunities in the region. Another observation is the notion to keep the city as compact as possible
and on the other site offer room for more spacious building types with higher environmental quality. A last
observation is to promote the regional qualities instead of copying other successful concepts of growing
regions, because this doesn’t work (Dam et al., 2009).
Across the border: Niedersachsen (Germany)
Germany in general is expected to show a decline in population from 82 million in 2010 to a number as low
as 65 million in 2050 (lowest forecast; as positive and average respectively 81 and 75 million). Shrinkage in
Germany is mainly the result of a significant decrease in the birth rate and increase in the number of deaths
(Elkeren et al., 2010).
East of the Veenkoloniën is the German region Niedersachsen located. Until 1995 this was one of the fastest
growing regions of Germany, mainly due to the fall of the Berlin Wall which made migration from East to West
Germany possible. The negative population development was compensated by this migration pattern. In 2004
Niedersachsen hit its largest population of 8 million inhabitants. The Figure shows the development of the
population in Niedersachsen in the past years (Elkeren et al., 2010).
In 2005 the population of Niedersachsen stabilized and in 2007 the decline set in. For 2020 the Northdeuthsche
Landesbank forecast a decline of 3.7 percent; a loss of 300.000 inhabitants. The number of households is
expected to increase slightly during this period (Elkeren et al., 2010).
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Figure 68: population development in Niedersachsen, notable is the strong increase after the fall of the Berlin Wall (after
Eikeren et al., 2010).
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CONCLUSION

On the global scale the literature study to the phenomenon of shrinkage lead to the distinction of twelve
causes, seven effects and five categories of main strategies. The distinction is made because no logic and clear
correlation between them can be made. However in practice are the causes, effects and main strategies highly
related to each other. No universal rules that predict with certainty the correlation between causes and effects
exist. Let go the possible relation between causes and effects with possible strategies that may apply in certain
cases. It can be concluded that the process of shrinkage is madly complex and the nature of the process can
have a structural, self-reinforcing nature. Strategies must be case specific due to the local context which can
consist of a unique blend of causes and effects which may influence and reinforce each other.
Shrinkage in the Netherlands has fewer causes and effects than observed on a global scale. The tables show the
causes, effects and main strategies that can be distinguished in the Netherlands and in the Veenkoloniën. It can
be concluded that shrinkage in the Netherlands can be characterized as mainly a demographic phenomenon
that occurs on a regional scale. Three main sub-causes can be distinguished; social cultural developments,
regional economic developments and spatial planning decisions. As demonstrated the demographic change
which leads to regional shrinkage will continue in the coming decades. Continuing growth in the number of
households limit the initial spatial effects of shrinkage in the Netherlands. Nevertheless will effects occur on
the long term such as abandonment and surplus of real estate, demographic change, infrastructural problems,
population loss and possible segregation. (Proposed) Strategies and advices focus on a broad variety of
possibilities. An important notion is the move from reacting to anticipation on shrinkage.
It can be concluded that shrinkage in the Veenkoloniën is part of a quite unique process in the northern part
of the Netherlands. The city of Groningen plays a central role as a stepping stone towards other parts of the
Netherlands. Compared to the national situation do migration patterns play an important role; both local as
more international (i.e. to and from Germany). Shrinkage in population and in lesser amount decline in the
number of households may lead to problems in the Veenkoloniën; effects may be abandonments and surplus of
real estate, demographic change, infrastructural problems, population losses and possibly segregation. Advices
and possible strategies are concerned with the qualities that the region (might) offer, development of regional
living and environmental qualities, and the introduction of new building typologies, strategies for cooperation,
economic and social vitalization projects. An important conclusion is that it is important to keep investing
in areas where shrinkage is occurring. To use the process of shrinkage to improve the quality of an area is a
proposed tactic to point out that shrinkage is not only a source of decline.

Table 21 - 23: occurance of the causes, effects and strategies of shrinkage on the presented scales.
THE VEENKOLONIËN

POLITICAL CHANGE

THE NETHERLANDS

OFFSHORING

ABANDONMENT AND SURPLUS
OF REAL ESTATE

GLOBAL

NATURAL DISASTERS

THE VEENKOLONIËN

MIGRATION

THE NETHERLANDS

ENVIRONMENTAL POLLUTION

GLOBAL

ENERGY CONSUMPTION

THE VEENKOLONIËN

ECONOMIC TRANSFORMATION

THE NETHERLANDS

GLOBAL

DEMOGRAPHIC CHANGE

INVESTMENT

CRIME

REGULATING REAL ESTATE
MARKET

DEMOGRAPHIC CHANGE

ALTERNATIVE ECONOMY

INFRASTRUCTURAL PROBLEMS

SOCIAL INTERVENTION

POPULATION LOSS

GREENING

SEGREGATION
VACANCY AND BROWNFIELDS

SUBURBANIZATION
UNEMPLOYMENT
WAR
WATER SCARCITY
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INTERMEZZO: POWER HOUSE
A prime example of a shrinking region is the so-called Rustbelt in the post-industrial, northern parts of the
United States. The metropolitan area of Detroit is one of those areas which produce striking images of the full
impacts of shrinkage when not anticipated on in an effective manner.
Nevertheless do interesting initiatives arise in such areas, one of which will be introduced here as an interesting
local utilization of non-used real estate. This particular project was initiated by Design 99 and is called Power
House which is located in a former house in Detroit (others are joining the initative such as 2012 Architects,
Partizan Publik and the Dutch artist Guido Marsille). According to Design 99 this power house describes two
functions (www.powerhouseproject.com, 2011).
•
•

The Power House is introduces as a creator of energy; it produces its own electricity from renewable
sources (solar and wind), with the intentions to produce energy for adjacent housing as well. A localized
power grid plays an important role in this respect.
The Power House is also explained as a term that represents taking control of one’s own community by
becoming an example of self-reliance, sustainability and creative problems solving through education,
communication and diversification of neighborhoods.

Giving an impulse on a very local scale is seen as a tool to break what they call the “typical cycle of decay and
criminality” (www.powerhouseproject.com, 2011).

Figure 12i: Power House Detroit (www.visitdesign99.com).
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Figures 13i - 14i: Power House Detroit (www.visitdesign99.com).
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2.6 LANDSCHAPE ANALYSIS VEENKOLONIËN
INTRODUCTION

The landscape analysis in this study functions as a starting point for the intrinsic understanding of the basics
that underlie the Veenkoloniën. It comprehends the inventory and analysis of the Veenkoloniën and contains
aspects like the geomorphology, soil, height, groundwater, cultural development, ecological aspects and a brief
insight in the large scale policies of the provinces of Drenthe and Groningen.

GEOMORPHOLOGY

In the Veenkoloniën various geomorphological types occur. The map shows a general representation of the
various geomorphological types. Below a short description is given for the most important ones.
Ice pushed ridges
During the Saaliën (before last glacial period) glaciers reached to the Netherlands causing impoundment of soil
material. The ice pushed ridges in the Veenkoloniën are the result of glaciers which reached to this area. In the
contemporary landscape they are mostly recognizable by the height differences which are still significant in the
Veenkoloniën.
Covering sands
Covering sands (dekzanden) where formed during the Weichseliën (the last glacial period) when the land
ice didn’t reach until the Netherlands but lead to a periglacial climate. During this period extensive erosion
occurred in which stream valleys were formed and sand sprayed leading to the covering sands.
Dry and stream valleys
Dry valleys are mainly cut in to the ice pushed ridges during the melting of the glaciers after which they dried
up. They often end in deposit areas which consist of rubble deposits such as sands which originate from the ice
pushed ridges.
Contemporary stream valleys are often heavily modified. The Veenkoloniën are an extreme example and will be
treated in more detail in the historical development of the area. Historical stream valleys are still recognizable
in their soil composition and sometimes in height differences. They may play an important role again in
restoration of the water system to i.e. retain more water.
Peatcolony
Peatcolony (almost a direct translation of the name Veenkoloniën) is the main part of the project area. It is the
area which was first exploited for its peat which was used as a fuel. After almost all the peat of exploited the
land was adapted to be used for mainly agricultural purposes.
Peat (remains)
In some parts of the Veenkoloniën relatively significant peat remains are still present. The nature area of
Bargerveen is one of the areas in which development of peat may be realized in the future through stimulation
of natural growth. Of the original Bargerveen (170.000 hectares) only a small part still exists in the south of the
Veenkoloniën (2000 hectares) (www.provincie.drenthe.nl).
Marine deposits
Marine deposits originate from the sea. These deposits occur mainly in the north of the Veenkoloniën.
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Figure 69: geomorphology of the Veenkoloniën.
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SOIL

The map represents the main soil types which occur in the Veenkoloniën and its surroundings.
Ice pushed ridges soils
Keileem (mixture of loam and other materials such as stones) is a characteristic soil for an ice pushed ridge. In
the area these soils occur on a relative small scale on locations were these ridges are located. The occurrence in
the top layer is small because the main surface is covered with sand deposits of a later period (Weichseliën).
Sandy soils
Characteristic for the last glacial period are the extensive sandy deposits. The sandy soils cover also large parts
of the ice pushed ridge. Many of the covering sands are podzolen which are relative poor soils. These podzolen
are to a large extend the result of human interference (i.e. the soils under the heather fields).
Clay soils
In the Veenkoloniën the clay soils are mainly located in the stream valleys. Often these grounds are
characterized as low loam containing or average loam containing sandy soils.
Peat soils
Peat soils still exist on a large scale in the Veenkoloniën which mainly relates to the top layer of many parts of
the area. Most areas still have a small (mixed) top layer which contains or exists of peat. However the original,
thick layer of peat is in the Veenkoloniën to a large extend extracted or oxidized.
Enkeerd soils
Enkeerd is the Dutch word for the soils which are often higher located and have a strong human history. These
grounds are often called ‘Essen’ which are the historical agricultural grounds which were formed by using sods
mixed with manure and brought on these grounds. In the project area they are located more at the higher
part of the ice pushed ridge near stream valleys, however they main parts of these soils is located outside the
project area.
Peat oxidation
Due to low water levels the remaining peat and peat that is mixed with current top layers oxidizes. This leads
to changes in soil composition (peat enhances i.e. the water retaining qualities of soils), additional emission of
greenhouse gases (i.e. CO2), loses of the last peat in top layers and damage to ecological areas (especially the
Bargerveen) and decreasing height level.
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Figure 70: peat oxidation in the Veenkoloniën
(after Hunze en Aa’s, 2010 & Vries et al.,
2008).
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Figure 71: soil in the Veenkoloniën.
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HEIGHT

The height map shows the expected picture of the higher location of the ice pushed ridge at the southwest of
the project area. The former peat areas are much lower located. The height differences fuel other processes
such as groundwater movements and infiltration and seepage processes.

GROUNDWATER

The groundwater differs throughout the project area. Deeper groundwater occurs on the higher sand grounds
due its height and soil composition. Some depressions on these higher grounds occur due to some differences
in the underground (i.e. keileem is low permeable).
In general have the stream valleys higher groundwater levels and are as a result wetter than the surrounding
area, this especially accounts for the valleys in the ice pushed ridges.
The peatcolony is characterized by higher groundwater levels compared to the ice pushed ridges. However the
groundwater levels are heavily modified due to its contemporary land use (agriculture). This land use demands
much lower groundwater levels for more effective use. As a result the water levels are lower due to drainage.
Another aspect is the (still) reducing amount of peat in the upper layers of the soil. Peat is characterized by high
levels of groundwater, the reduction of the amount of peat in the upper layer of the soil adds to the reduction
of groundwater level.
Water in the Veenkoloniën plays an important role and is a central topic in this study. In the section about water
is a more extensive apart about water incorporated in this study. For this part of the thesis it is important to
emphasize that the water system relate to the soil and height differences.
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Figure 72: height of the Veenkoloniën.
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Figure 73: groundwater in the Veenkoloniën.
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CULTURAL DEVELOPMENT

Large cultural developments in the Veenkoloniën are relative recent. Before the peat extraction could start the
peat in the Veenkoloniën grew steadily for many centuries.
Peat extraction
The Veenkoloniën were a large, monotonous and inaccessible and most of all a swampy area located between
the sea clay landscapes of Groningen and the sand grounds of Drenthe. Due to these conditions remained
human activity in the Veenkoloniën very low until far in the 15th century. First, small scale activity developed in
the 10th century at the edges of the peat moor (hoogveen); at the stream valleys and the higher located cover
sand ridges. Some farmers used the peat in the south to grow buckwheat and some monasteries deployed
some activities in the north (Schaap et al., 2005).
After the reformation and expropriation the city of Groningen owned the former monastery grounds.
Increasing demands (e.g. due to limited wood reserves and increasing use in industries such as beer brewing,
stone industries and for peat (turf) as a fuel lead for the search for new sources. The Veenkoloniën was one
of these new exploitation grounds. The city of Groningen was the leading factor in the organized and large
scale extraction of peat in the region. ‘Veencompagniën’ (partnerships between investors) were actually taking
the risk of peat extraction and paid the city of Groningen 25 percent tax (the so called fourth turf). These
veencompagniën used low paid labors which often lived in great poverty. Local names may still remind us of the
rich compagnie owners (e.g. Adriaan Geertszoon Wildervanck (Wildervank), Adriaan Trip (Borgercompagnie) or
Ommelander Heren (Ommerlanderwijk) (Barends et al., 2005; Schaap et al., 2005).
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Figure 74: development of peat extraction in the Veenkoloniën
(after Stuurgroep Oost, Stuurgroep Agenda voor de
Veenkoloniën, 2006).
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Figure 75: peat extraction (after Stuurgroep Oost, Stuurgroep
Agenda voor de Veenkoloniën, 2006).
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The increasing demand for peat leads in 1612 to the decision to develop a canal between the city of Groningen
and Ter Apel (Stadskanaal). This Stadskanaal is the first important main connection in the exploitation of
the peat moor. Notable is the large scale extraction of peat in the Groningen part of the Veenkoloniën and
the smalle scale extraction in the part of Drenthe. It would take until the 18th century before the peat in the
Veenkoloniën in Drenthe would be extracted. In Groningen de extraction continued with the development of
new canals such as Winschoterdiep. The last quarter of the 18th century can be considered as the heydays
and largest peat extraction moment in the history of the Veenkoloniën. During this period the part of Drenthe
started to play an important role as well. The extraction in this period had a more industrial character, for
example small rail infrastructures were used. Waterways in this period were only developed for the drainage of
the peat and not so much for transport purposes anymore. The introduction of coal, lignite and later oil meant
the end of profitable peat extraction (Schaap et al., 2005).
After the peat
After the extraction of the peat, sand remained. Unusable peat layers (bonkveenlaag) were mixed with urban
manure and the sand top layer to create agricultural lands. After the temporary occupation of the Veenkoloniën
by the peat workers, a permanent group of farmers moved in this meant the occupation of the Veenkoloniën
after the higher sand grounds and the stream valleys. New occupation grew further on existing infrastructure
creating linear settlements; ribbon villages (lintdorpen). In their development played the dense infrastructure
of waterways an important role in the growing industries such as shipping and trade (Barends et al., 2005;
Schaap et al., 2005).
Especially the Groningen part of the Veenkoloniën develops rather quickly into an agricultural production
center. During the 19th century agriculture and dependent industries became an important economic factor
in the Veenkoloniën. Besides agriculture was shipbuilding an important part of the means of existence. During
this period no large urban centers developed. When development occurred this was mainly concentrated in a
(double) ribbon villages. Between the farms industrial real estate was developed. Many of these buildings still
exists (Schaap et al., 2005).
Potatoes and potato related industries were in their heydays after 1840. Also some profitable strawboard
factories (strokartonfabrieken) were located in the Veenkoloniën. These industries were quite powerful in the
region and on a more national scale until the beginning of the 20th century. The condition in these industries
can be compared to other industrial areas in these periods and can be characterized as harsh (Schaap et al.,
2005).
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2E EXLOËRMOND

1648 Tripscompagnie.

INCREASING DEMAND PEAT

VEENDAM

Increase demand for peat as fuel.

1500

From 1655 development of Veendam as peat colony.

1600

PEAT DIGGERS

Inhabitant from all over the Netherlands
and even Germany and Switserland.

KROPSWOLDE

1st peat colony of the Stad
Groningen.

1853 2e Exloërmond constructed.

OMMELANDERWIJK

1653 Ommelanderwijk.

ZUIDWENDING

1649 Zuidwending.

BORGERCOMPAGNIE

1647 earliest notition of
Borgercompagnie en Wildervank.

STARCH FACTORY

STADSKANAAL

1841 first starch factory in Foxhol.

1765 start construction canal
Stadskanaal.

1700

1800

AGRICULTURE

1E EXLOËRMOND

1840 1e Exloërmond dug.

In the 17th century the Stad Groningen dictates
that after extraction of the peat the remaining
bonkveen should be used as fertilizer for the
sand layer for agricultural purposes.
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Figure 76: most important developments in the Veenkoloniën placed in time (for a zoom see the digital version in the
Attachment) (images: see references; websites; ‘historical images’).
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Decline
During the crisis of the 1930s the prospects for agriculture and the industries in the Veenkoloniën started to
decline and the period of growth came to an end. After some small revivals (i.e. through scale enlargements)
and new industries in the region (i.e. gas) the final decline net in during the 1970s and 1980s. Unemployment
rates would start to increase since this period (Schaap et al., 2005).
After the Second World War the central government set up development plans for the region to increase
its development. It would be one of the first in a long series of plans for the Veenkoloniën. In the 1970s
the Veenkoloniën were officially assigned as a development area. This meant large scale refurbishing and
reconstruction of the region to increase the living, working and housing conditions. Potato and strawboard
industries were revived and new industries were tried to attract. Governmental services were moved to the
area to generate employment opportunities. New landscape functions, demolition, sanitation, reallocation
of properties, improvement of the water system and development of forest and nature were all part of the
developments to improve the situation of the Veenkoloniën. However, it didn’t. The Veenkoloniën is still one of
the most vulnerable regions of the Netherlands.
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Figure 77: Veendam ca. 1850 (www.watwaswaar.nl)

Figure 78: Ter Apel ca. 1850 (www.watwaswaar.nl)

Figure 79: Veendam 1902 (www.watwaswaar.nl)

Figure 80: Ter Apel 1905 (www.watwaswaar.nl)

Figure 81: Veendam 1954 (www.watwaswaar.nl)

Figure 82: Ter Apel 1954 (www.watwaswaar.nl)

Figure 83: Veendam contemporary sistuation (www.
watwaswaar.nl)

Figure 84: Ter Apel contemporary situation (www.
watwaswaar.nl)
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LAND USE

The contemporary land use in the Veenkoloniën mainly exists of agricultural use. The contemporary land use
represented in the Figure 85 shows that of the approximately 80.000 ha of the Veenkoloniën respectively 59
and 14 percent is used as agricultural and grassland (Broersma et al., 2011).
Near future developments are represented by the other Figure. Approximately 12.000 ha of the Veenkoloniën
is part of new developments or is part of a search area (SA) for possible near future developments (Broersma et
al., 2011). The map is represents the most important locations of near future developments or the search areas
(www.nieuwekaart.nl). The large area reserved for development of nature relates to the EHS structure in the
Netherlands. Notable is the relative large development of new business areas and residential areas considering
the demographic changes of the population. The area reserved for water storage areas is still little but show the
effects of policies to adapt towards the expected climatic changes.

OTHER USES (7%)
FOREST (7%)
WATER (4%)
BUILT AREA (3%)
INDUSTRY (2%)
HEATHER (2%)
BUILT AREA / HOUSING (2%)
GREENHOUSES (<1%)

GRASLAND (14%)

AGRICULTURAL LAND (59%)
UTILITIES SA (13%)
INFRASTRUCTURE SA (10%)
RESIDENTIAL (9%)

Figure 85: contemporary land uses in percentages
of the approximately 80.000 ha of the Veenkoloniën
(broersma et al., 2011).
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BUSINESS SA (4%)
MIXED RURAL AREA (4%)
BUSINESS (3%)
MIXED URBAN SA (3%)
LIVING SA (3%)
RECREATION (2%)
GREENHOUSE (2%)
WATER RETENTION SA (2%)

NATURE SA (32%)
NATURE (13%)

Figure 86: near future development in land use
in percentages of the approximately 12.000 ha of
land use changes in the Veenkoloniën (broersma et
al., 2011).
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Figure 87: near future developments in the Veenkoloniën (www.nieuwekaart.nl).
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ECOLOGY

In the Veenkoloniën the main land use is agriculture. However some parts are nature areas that are part of the
EHS (Ecologische Hoofdstructuur; Ecological Main Structure). The Bargerveen in the south is the main nature
area.
Bargerveen
The Bargerveen is the Dutch part of an international park called the Internationaler Naturpark Bourtanger
Moor-Bargerveen (www.staatsbosbeheer.nl, 2011). The Bargerveen contributes with its 2000 hectares of
peat moor to this park is with a total size of about 14.000 hectares (www.naturpark-moor.de, 2011, www.
provinciedrenthe.nl, 2011).
The Bargerveen is composed out of three subareas; the Meerstalblok, the Amsterdamsche Veld and the
Schoonebeeker Veld. Bargerveen was originally part of the large Bourtanger Veen (more than 160.000
hectares). The forming of peat of the Bourtanger Veen started around 12.000 years ago. First the Hunze-dal
grew full with wet forest (nat broekbos) and swamps (zeggenmoerassen) which formed the broekveen and
zeggeveen. Stagnation of water in the region lead to increasing amounts of water is the peat, which lead to the
start of the growth of peat moor. Sphagnum was the main component of this peat moor. Large peat complexes
started to arise in which peat streams and peat lakes were formed (www.knnv.nl, 2011).
Due to the large scale peat extraction only small parts of the peat moor were left. The Bargerveen is one of
these parts, however only 60 hectares can still be considered to be an active peat moor. In other parts of the
Bargerveen is actively tried to regenerate the activity of the peat moor. Nationally, but also internationally is the
Bargerveen due to the still active peat moor of high value and unique in its kind. The Bargerveen is both part of
the EHS as well a Natura2000 area (www.knnv.nl, 2011).
Other ecological areas
In the Veenkoloniën some smaller ecological areas occur as well. These are also concerned with peat remains or
consist of forests. These qualities depend per location due to the underground.
Various ecological qualities are also related to agricultural use of the landscape. For example many types of
birds depend on the for example the grasslands with certain management strategies (Provincie Groningen,
2009).
Corridors
Part of the EHS are the connections and corridors which connect the main nature areas and strengthen the EHS
as a total structure. In the Veenkoloniën are these connections projected as well. Some of the EHS locations
and search areas are combined by the Province of Groningen with locations to preserve or strengthen the
contemporary landscape qualities (Provincie Groningen, 2009).

A: after 9000 B.C. Limnische deposits.

4: after 5.500 B.C. development of black peat (zwartveen).

2: after 8000 B.C. development of reed and sedge peat (rietand zeggeveen).

5: after 500 A.C. development of white peat (witveen).

SAND

reed/sedge peat

WATER

PEAT

ROTTING MUD

BLACK PEAT

3: after 7000 B.C. development of peat (broekveen).

Figure 88: schematic representation of peat development.
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Figure 89: ecological structure in the Veenkoloniën.
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INFRASTRUCTURE

In and around the Veenkoloniën a variation of infrastructure is available. In the north the Veenkoloniën border
to the A7 which connects Groningen with Germany. Through the southern part of the Veenkoloniën the A37
from Hoogeveen to Germany is located. More to the west the A28 is located which connects the northern part
of the Netherlands with the rest of the country. To the east, in Germany the German A31 runs near the border
from north to South. The hearth of the Veenkoloniën is not connected well to these high order infrastructures.
Throughout the Veenkoloniën provincial roads connect various parts of the area with each other and with the
highways. The main provincial roads in the Veenkoloniën are N33, N366, N391, N374 and N862.
Public transport in the view of railway connections is relatively poor represented in the Veenkoloniën. Railyway
connections mainly focus on the city of Groningen via which some cities in the Veenkoloniën are enclosed
(Hoogezand-Sappemeer, Veendam and Stadskanaal).
The Veenkoloniën were originally mainly enclosed via the construction of canals. Canals that are of importance
for professional use are the Windschoterdiep and A.G. Wildervanckkanaal. Water infrastructure that is more
used for recreational purposes are the Stadskanaal, Musselkanaal and Ruiten-Aa kanaal.
The nearest airport is Groningen Airport Eelde. This airport is closely located in the west of the Veenkoloniën.

CORE QUALITIES OF THE VEENKOLONIËN

The regional strengths are presented below and must be seen in a light of social, spatial and economic input
for the concept. They are based on the valuing of the landscape by inhabitants during field work and the
Veenmarkten and the framework.
•
•
•
•

Tranquility, openness and cleanness
Social vitality (i.e. Noaberschap)
Agricultural and industrial infrastructure
Cultural history of the Veenkoloniën (relation with energy, openness, canals, ribbon villages and central
cores)

The maps of the historical development show the intrinsic value of the historical based spatial elements of
the cores, ribbon villages and the openness of the landscape between those two entities. Abstraction of
the structure of the Veenkoloniën results in the distinction of three main elements; the (urban) cores, the
ribbon villages and the open (mainly agricultural) landscape. This abstract representation of the landscape
includes the historical development, physical-spatial, social spatial and economic-spatial composition of the
Veenkoloniën.

POLICY

The province of Groningen and Drenthe have developed a POP (Provinciaal Omgevingsplan; Provicial
environment plan) in which they focus on the near future of provinces. These POP’s also influence the
Veenkoloniën on the higher scale and are therefore briefly included in this study. Of this POP the most
important aspects for this study will be summarized below. The POP of the Province of Groningen focuses
especially on the Veenkoloniën as a unit while the POP of the province of Drenthe must be considered in a
much broader view.
The Veenkoloniën
In the Veenkoloniën the Province of Groningen formulates key targets in which are treated as central topics in
the policy.
•
•
•
•
•

Improvement of the central position of Stadskanaal.
Strengthening of the landscape in combination with small scale, high quality housing development.
Development of a more attractive living environment.
Introduction of new economic drivers.
Improvement of the touristic profile.

These aspects also account for the Province of Drenthe but they tend to focus also on the water system as a key
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Figure 90: infrastructure in the Veenkoloniën.
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element in the spatial development within the province (Provincie Drenthe, 2004). The provinces emphasizes
the need to build on existing qualities within the area such as the historical water structure. According to
the Province does the demographic change and changes in demand for housing demand a clear vision for
the development of living and livability in relation to sufficient functions (Provincie Drenthe, 2004; Provincie
Groningen, 2009).
Shrinkage
Especially the Province of Groningen notices the decline of inhabitants and the stabilization of the number of
households in the Veenkoloniën. However both provinces retains the ambition to create a high quality living
environment with sufficient and qualitative good housing, housing- and working conditions and functions. For
the housing demand do the Provinces notice changes in demand. These changes relate in the kind, quality and
number of houses and are the result of changes in demographics (i.e. graying, hazing and individualization). For
example, the demand for houses suitable and located in an environment for vulnerable people will increase
significantly (ten percent in the next ten years). This group will mainly consist elderly with physical disabilities
and dementia (Provincie Drenthe, 2004; Provincie Groningen, 2009).
Energy
Energy is a key topic. They want to play a precursor role on energy on a national and international level. Part of
this ambition is to contribute significant to the energy- and climate targets concerned with renewable energy
and greenhouse gas emissions. On the long term does the Province of Groningen aspire to be a carbon neutral
province. To help realize these ambitions does the Province emphasize that energy (related) companies, energyinfrastructure, energy techniques and development of existing techniques can account to support. The Province
refers to the concept of Energy Valley, which is a foundation that supports regional changes for the energy
sector. It consists of both public and private partners. A key target is the enlargement of the economic cluster
of energy companies and knowledge institutes in the northern region of the Netherlands (Provincie Drenthe,
2004; Provincie Groningen, 2009).
Four targets are central in the policy of the Province of Groningen:
•
•
•
•

Creation of preconditions for a strong energy cluster.
Extension of energy- and innovation activities to support economic development and structure.
Acquire and realization of energy projects and further development of existing activities.
Strive towards a leading position in the realization of energy and climate targets of the central government.

Besides the production of (renewable) energy does the Province underline the importance of a good energy
infrastructure. Efforts have been made to make it possible to use the energy network for small producers
of (renewable) energy as well. The various sources of renewable energy are treated in the POP. For all
types is stressed that they must be implemented in a responsible manner, which includes the impacts on
the environment (i.e. nature, agriculture or housing areas). Notable is that for wind energy the Province of
Groningen appointed three main locations for turbine parks. Turbines outside these areas may not have an axel
height of more than 15 meters (Provincie Groningen, 2009). The Province of Drenthe has appointed one main
location with the possibility that when necessary to appoint more central locations. In the Province of Drenthe
also the possibility exist to apply smaller wind turbines in the rest of the region (Provincie Drenthe, 2004).
Water
Policy as described in the POP focuses on retaining water in the higher parts of the Province and store is in
the lower parts. Besides creating more safety with this kind of strategy does the Province also point out that
improvement of the quality is important. Water management in Groningen must focus on the use of natural
processes to shape the water system towards a more sustainable system. Large scale water storage facilities are
a part of the strategy (Provincie Groningen, 2009).
Water quantity is also an important issue for the Provinces. Sufficient water for drinking, industry, agriculture,
nature, transport and recreation are a rising concern when incorporating the climatological changes. More
extremes in drought and wet periods may lead in the contemporary setting to more water import from the
IJsselmeer, which may give problems in quantity and quality (Provincie Drenthe, 2004; Provincie Groningen,
2009).
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Improvement of the water quality also relates to ecological motives. Restoration of natural streams, natural
water level management and more ecological friendly design of water ways must contribute in the enlargement
of the ecological quality. Connection of the streams is another focal point in the policy (Provincie Drenthe,
2004; Provincie Groningen, 2009).
The Province of Drenthe emphasizes that they have a unique opportunity because all the water systems in
the province have their source in the province itself. A more natural and resilient water system, which is also
capable of handling dryer periods, is one of the goals (Provincie Drenthe, 2004).
Agriculture
Agriculture is one of the main land uses in the Veenkoloniën. Policy focuses on the importance of this land use
in economic terms. Due to declining subsidies of the European Union is the income of agricultural business
under pressure. The Provinces want to stimulate a more sustainable and knowledge intensive agriculture.
Scale enlargement and broadening of the agricultural activities (i.e. with non-agricultural activities) are being
seen as main drivers to keep the agricultural sector alive. But also alternatives like energy crops and biological
production of products are appointed. Larger production capacities are also ascribed to climate change which
can improve the growing conditions via higher temperatures and longer growing seasons, but also by the
possibility to grow new types of crops (Provincie Drenthe, 2004; Provincie Groningen, 2009).
Agricultural developments are facilitated in various manners:
•
•
•
•
•
•

Improvement of international competition position through stimulation of chain development.
Stimulate innovations for cultivation, techniques and processes.
Stimulation of new forms of nature and landscape management in relation to the agricultural business.
Adapt towards climatological change.
Improve plots, water system and soil quality.
Stimulation of sustainable production methods.

The Province of Groningen stresses that the development of greenhouses must be concentrated to retain the
negative effects such as light pollution and to create scale benefits. One of these concentration areas is located
in the Veenkoloniën, near Hoogezand-Sappemeer (Provincie Groningen, 2009). The Province of Drenthe has
appointed two locations in the Veenkoloniën which are appointed as locations for the development of rather
large complexes of greenhouses; Erica and Klazienaveen (Provincie Drenthe, 2004).
Tourism
Tourism is of increasing importance within the region. Promotion and improvement of recreational
infrastructure is an important issue. New opportunities may arise due to higher temperatures and longer
summers, according to the Province of Groningen. Improvement of the current touristic sector and introduction
of new typologies is possible according to the provinces; a given prime example of an opportunity might be
water recreation (Provincie Drenthe, 2004; Provincie Groningen, 2009).
Various recreational routes already exist and certain areas are appointed by the provinces as possible
recreational areas. The map shows these areas and some of the existing trails and routes. When zooming in on
a more local scale more specific inventory may be possible to include existing structures.
General aspects
Some other aspects mentioned in the policy that may be of importance for this study are mentioned below.
The total size of business parks is considered to be of such an extent that they will cover the demand until
2020. Priority is given to restructuring and revitalization of existing areas. The demand is expected to be remain
stable after 2020. Restructuring and revitalization subsidies must stimulate this process of reuse of space
(Provincie Groningen, 2009).
The Province of Drenthe notices that the opportunities for existing business parks that need attention are
facelift, revitalization, reprofiling or transformation. For the future does the Province see some increase in
demand, however for the rural area these are small and based on number before the economic recession
(Provincie Groningen, 2004).
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Consistency and cohesion between various types of layers in the landscape must be retained en enhanced.
The layers can consist i.e. agriculture, nature, landscape or culture. Recreational sub-use of the landscape is
considered to be an important part of strengthening this part of the economy (Provincie Drenthe, 2004).
New (country) estates (buitenplaatsen en landgoederen) are introduced as a possible new development to
create new nature such as forests. In this view is a production element a necessity and precondition for the
introduction of such a development (claim of at least 1 ha of forest per estate) (Provincie Drenthe, 2004).
New developments, such as housing and business areas, must be undertaken in a sustainable manner.
Incorporation of aspects such as materials, location and social implications is of key importance in these
developments (Provincie Drenthe, 2004; Provincie Groningen, 2009).
Ecological aspects are important within the Veenkoloniën as well. To retain nature and landscape qualities
the main focus is on the realization of the EHS (Ecologische Hoofdstructuur; Ecological Main Structure).
Enlargement of existing nature is realized through larger nature areas, creation of ecological corridors and
improvement the quality. Often the ecological qualities of certain areas are combined with the preservation of
valuable landscapes (Provincie Drenthe, 2004; Provincie Groningen, 2009).
Both provinces, but especially the Province of Drenthe, emphasize the intrinsic quality of various parts of the
region. This means that in large parts of the region the cultural historic developments are still recognizable and
various periods of time are still represented in the contemporary landscape (Provincie Drenthe, 2004; Provincie
Groningen, 2009).
Improvement of the image of the Veenkoloniën is considered to be important as well as the introduction of
new functions (which may add to this image) (Provincie Drenthe, 2004; Provincie Groningen, 2009).
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Figure 91: main touristic infrastructure (after :Agenda voor de Veenkoloniën, 2009).
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FIELDWORK

During the fieldwork various observations were made which may contribute to the approach and design on
various scales. Opportunities were used to speak with local inhabitants about various topics in this study such
as shrinkage, renewable energy and water issues. Some main quotes will be used throughout the report as
indications of local opinions. Below are the main observations during the fieldwork.
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•

Various parts of the Veenkoloniën can be characterized by their enormous openness. New developments
such as scale enlargement, production forest and various crops lead to more enclosed typologies in the
large scale open areas. Other parts (especially the randveenontginningen) can be characterized by their
more enclosed and small scale formats.

•

The typical ribbon villages (lintdorpen) have an enclosed nature, which offer vistas towards the large scale
openness. Often are the edges of these views bordered by other ribbon villages or forests and three belts.

•

Notable of the built environment of the ribbon villages are the high differentiation of the typology of
buildings in size, building style and cultural value.

•

Often are the larger agricultural companies located ‘behind’ the ribbon villages. New scale enlargements of
agricultural companies lead to new developments in the openness.

•

The larger villages and small cities are often located at a channel and can be seen as grown ribbon villages.

•

Main water ways and roads are often guided by three belts.

•

Local water storages indicate the necessity of a better water availability.

•

First signs of energy transition in the region are observed in terms of solar energy and fermentation
facilities at some agricultural companies.

•

Signs of former energy deliverers are still visible in the landscape (peat extraction; Veenkoloniën 1.0 and
gas and oil extraction; Veenkoloniën 2.0).

•

Signs of shrinkage are present; abandoned real estate already occurs on a regular scale.

•

Notable is the current monotonous land use in the Veenkoloniën.
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CONCLUSION

This study concludes that the contemporary landscape is highly influenced by the human interventions in
recent centuries. The anthropogenic layer has had significant impact on the development of the biotic and
abiotic layers. Soil and water structures are highly shaped by the process of extracting peat and in later stages
they were influenced by adaptations for agricultural purposes. Also height differences in the Veenkoloniën have
changed dramatically by the extraction of peat, and the height is locally still changing due to the oxidation of
remaining peat.
It can be concluded that the geomorphologic and soil types are logically located. As well the main height
differences support the expectations of the indicated locations of ice pushed ridges and stream valleys. Some
of these typologies might be opportunities to recreate aspects like the water system or create touristic and
ecological attractive locations. This also accounts for the cultural values still present in large parts of the
Veenkoloniën in the form of land development patterns and qualitative attractive real estate (patterns).
From the policy analysis of the provinces of Drenthe and Groningen various points were notable and lead to the
following conclusions:
•

The importance of the landscape and the maintaining and enhancement of the various qualities present
in the Veenkoloniën (e.g. canal and ‘wijken’ structures, large scale openness, relief, characteristic ribbon
villages, darkness and quietness).

•

Acknowledgement of the shrinkage issues which will arises in the Veenkoloniën. Needed attention
for aspects like changes in housing demand (qualitative and quantitative) and possible problems with
maintaining sufficient functions.

•

The ambitions of the provinces to play a precursory role on the subject of energy. Extension and
broadening of current activities is emphasized and facilitation of developments is incorporated in the
policy.

•

Water is considered to be important in both quality and quantity. Improving the quality of the water system
to supply higher quality water to its users is combined with the ambition to create less dependence on
importing water from the IJsselmeer. It is stressed that when possible the natural nature of water systems
must be enhances.

•

The continuing expectation of the importance of agriculture for the Veenkoloniën. However it is
acknowledged that alternative land uses (in the view of agriculture) may be possible to keep the region
vital and reduce the dependence on subsidies (i.e. stimulation of innovation in cultivation, techniques and
processes).

•

The growing importance of tourism in the region. Facilitation, improvement of existing structures and
expansion are opportunities which are supported by the province.

For this high scale inventory and analysis the scale might be too high considering later detailed locations.
Additional inventory and analysis will be performed on the local scales when necessary.
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2.7 LOCAL STAKEHOLDERS
INTRODUCTION

During the fieldwork and various Veenmarkten there has been spoken with local stakeholders from various
backgrounds, such as local farmers, entrepreneurs and most important for the Eo Wijers inhabitants. In the
attachment short minutes of these meetings are included.

MAIN STAKEHOLDERS

The following main stakeholders are appointed as a result of the fieldwork, Veenmarkten, framework, inventory
and analysis.
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Inhabitants
Farmers
Business
Industry (i.e. AVEBE)
Municipalities
Provinces of Drenthe and Groningen
National government
Waterboards
Nature associations (i.e. Staatsbosbeheer)
Political parties
Housing associations
Energy associations/Energy Valley
Developers
Recreational

The stakeholders will be appointed later to the proposed design interventions in the form of the (new) legend
for the Veenkoloniën.

INPUT FROM STAKEHOLDERS

From the meetings the following aspects are seen as the main aspects which are relevant to include in the
design.
•
•
•
•
•
•
•
•

Livability and work; this relates to the demographic shrinkage and perceived consequences in the form of
reduction of function supply. Work relates to the reduction in subsidies and subsidized related work.
Depth and accessibility of the landscape; the openness of the landscape is seen as a major strength,
however also as a monotonous aspect. Related to the monotonous use is the lack of accessibility due to
the mainly agricultural use of the land.
Connections between Hondsrug and Westerwolde; no sound (recreational) connection exists between
the Hondsrug and Westerwolde and is experienced as a major lacking quality for the Veenkoloniën in a
recreational sense.
No tree lines near waterways; historically almost all waterways were guided by tree lines, developments
in the past decennia lead to disappearing of these readable lines in the landscape which is perceived as a
negative development.
Regional proud; related to the historical development of the landscape which is strongly related to its
history (i.e. ribbon villages) and the available space in the Veenkoloniën.
Historical connection to energy; mentioned as a key to the future development of the Veenkoloniën as
energy region due to its historical entanglement with energy.
Out of market and non-marker oriented real estate development; locals mention the opportunities on the
starters market, old people housing and assisted housing.
Planning related concerns; conflicts with planning rules for i.e. scale enlargement and nearby housing.

Most of the input from local stakeholders relate to the input from the framework and inventory and analysis of
the Veenkoloniën. However from the stakeholder point of view they noted input is placed often in a local point
of view with strong relation to the Veenkoloniën itself.
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RECREATION

Because recreation and the future development of recreation is not covered entirely by the framework and
inventory and analysis but is mentioned as possible important development in Veenmarkten a short overview
of the development of recreation is incorporated here. Recreational patterns are changing due to changes
in demographic composition of the population in the Netherlands and change in time to type of demand.
According to Loon and Berkers the opportunity for the near future for recreation lies in (Loon and Berkers,
2008):
•
•
•
•
•
•
•
•

Continue increase of walking and cycling activity.
Luxurious facilities such as golf courses.
Historical marketing of the region (experience of the cultural history of the region).
Wellness (i.e. high quality food, sport and adventure, slow-life, health and care)
Sport (active and adventure use of the landscape).
Environment (increase of appreciation of sustainable production of recreational productions; i.e. biological
production of food).
Water recreation (trends of increase watersports such as sailing, canoe and rowing but also nature trails via
water for example).
Horse-riding (increase of recreational use of the landscape for horse riding activities).

The graying population may boost the increase of more passive land use such as the use of luxurious facilities,
walking and cycling infrastructure, the historical qualities and wellness. While the younger generations focus
more on the active sites of the landscape such as sports and water recreation (Loon and Berkers, 2008). In
general focus people on the acceleration or slower live in leisure time and the qualitative and experience side
of plays an important role in the recreational activity. This means the focus on the search for more natural,
realistic, authentic, spiritual, friendly, sustainable, social and healthy experiences (Goossen, 2005).
Besides the trends in recreational activities the potentials in second housing market may also offer potentials
in the Veenkoloniën. However second houses do not improve the livability, it does offer potentials for new
development and occasional reuse of existing building stock (Laar, 2010; www.monitorvrijetijdentoerisme.
nl, 2011). Often the housing supply does not match with the demand. The demand focuses more on housing
in a recreational attractive surrounding in the rural and natural surrounding (www.vgnmagazine.nl, 2010).
Redevelopment and small scale development may offer potential to use the potentials the second housing
market offers in the Netherlands (Laar, 2010).
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INTERMEZZO: AGENDA VOOR DE VEENKOLONIËN
The Agenda for the Veenkoloniën is the result of the commission-Hoekstra. This commission performed a
research to the possibilities to improve the structure of the Veenkoloniën in 2001. Their main conclusion was
that both the economy and landscape are monotonous, dependent and suffer from a negative image (www.
minlnv.nl, 2001).
For the latest agenda (which runs from 2008 to 2012) four aspects of an analysis play an important role.
Because the political aspects focuses on the policy development, but are included for the completeness (Eerten
et al., 2008).
Spatial: landscape and infrastructure
• Landscape: spatial qualities are the quietness, open space and cleanness. The context is increasingly
important because the Veenkoloniën can act as a connection region for the Hondsrug, Westerwolde and
Germany.
• Infrastructure: increasing enclosing of the region (car, train, water, bike, Glass fiber network).
Economic: agribusiness, innovation, tourism.
• Agribusiness: dominant sector. Decline of subsidies leads to declining funds. Focus on international, new
markets and crops. Veenkoloniën as an experimenting region in the search for i.e. renewable energy
sources.
• Innovation: innovation in agribusiness. But also in other endeavors, such as in innovative businesses and
experimental education.
• Tourism: connection of waterways for recreational purposes may improve the touristic network and
attractiveness of the region.
Social: employment, education, demographics and culture.
• Employment: develops under the average of the Netherlands.
• Education: is relative low while demand for higher educated people increases.
• Demographics: higher graying and hazing numbers.
• Culture: deeply rooted feeling of cohesion.
Political: organization and policy.
• Organization: cooperation between municipalities, province and water boards.
• Policy: focus on regional integration.
The Agenda for the Veenkoloniën developed a list of most important aspects for the period until 2012. They
relate to the analysis; the most distinctive ones are presented below (Eerten et al., 2008):
•
•
•
•
•
•
•

Climatological changes demand new energy sources. Besides the uncertainties may the production of i.e.
energy crops provide an alternative source of income. Besides the alternative energy sources may the
climatological changes demand additional focus on the water availability.
Production scale and chain production in agriculture may offer opportunities for innovation and clustering
of relevant industries to compete in global markets.
Touristic development may increase as a result of development of stronger networks (especially the water
and bike network).
Connection with surrounding regions can offer opportunities on various levels; touristic, landscape and
economical.
New infrastructure can lead to better enclosure of the region. This may lead to better accessibility of
functions, but also may offer interregional connection opportunities.
Distinctive housing concepts may answer to the national change in demands, especially those which are
difficult to facilitate in other parts of the Netherlands.
Space for experiments can contribute to the national and international image of the region. It can also
attract new investments.

Connection and innovation play an intrinsic role in the future development of the Veenkoloniën, according to
the Agenda for the Veenkoloniën. Several themes are introduced, which are of importance for the connections
and generation of innovation in the Veenkoloniën. These themes are; agribusiness, landscape, infrastructure,
tourism, housing, social-economic renewal and regional connection (Eerten et al., 2008).
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2.8 OVERVIEW FRAMEWORK AND LANDSCAPE ANALYSIS
INTRODUCTION

This part of the framework gives a brief overview of the main elements introduced, discussed and derivable
from them. First the main observations are introduced followed by the main ‘conclusions’ which should be
addressed in the third part of this thesis. In this overview first energy, shrinkage and water are addressed as
main topics in this study. ‘Other’ main aspects are introduced as well, mainly addressing agriculture, core
qualities and input from local stakeholders. The overview is used as input for the design but also as feedback
and concluding tool at the end of the thesis to place interventions in the view of problems and potentials.

ENERGY
Observations
• The Dutch energy transition is in a take-off phase. This transition can be considered to be a long term
process in which renewable energy sources replace the finite fossil fuels. For the Veenkoloniën the takeoff phase means it can play an important role when realizing its ambitions to become an exporter of
renewable energy.
•

The Veenkoloniën energy demand is approximately 21 PJ per year, which is mainly supplied with the use of
(imported) fossil fuels.

•

In the Veenkoloniën high exergy sources are used for low exergy demands (i.e. heating of houses).

•

The Veenkoloniën have sufficient renewable energy potentials to become self-sufficient and produce
renewable energy for the export.

•

Many renewable energy techniques are in a phase in which they still have to become competitive with
existing energy structures and supply. Further development of these techniques and developments on the
energy market may lead to eventual possibility to apply these techniques.

•

Contemporary energy provision in the Veenkoloniën results in emission of greenhouse gases which are
considered to be important drivers behind the development of climate change.

Conclusions
• Utilization of the renewable energy potential is necessary, possible and needed to become independent
from (imported) fossil fuels and to become an energy exporting region again.
•
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Better utilization of exergy sources is relation to exergy demands may help to reduce the overall demand
for energy (e.g. heath cascading between various types of users).
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SHRINKAGE
Observations
• The shrinkage in the Veenkoloniën is mainly causes by demographic changes which are driven by social
cultural developments, regional economic developments and spatial planning decisions.
•

Decrease of the size of households lead to a change in both quantitative and qualitative demand. On the
long term prognoses are that a surplus of real estate will be created due to reduction in demand.

•

Change in population compositions will have its reflection on demand of real estate and local markets (i.e.
graying is related to increase of health care and other housing facilities).

•

Accessibility and supply of facilities is under pressure due to lacking demand and consumer decisions.

•

Social structures are perceived to be under pressure because of the declining numbers of inhabitants.

•

Livability will become under pressure due a combination of the observations made above.

Conclusions
• Demolition, re-development and re-use of real estate will be needed to retain a balanced market and to
accommodate changes in demand.
•

Up scaling of facilities is needed to retain a sufficient supply which is of adequate quality.

•

Development of a strong energy sector and bio-based economy might be an impulse for the regional
economic developments.
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WATER
Observations
• The Veenkoloniën are highly dependent on imported water because all the water is exported during the
winter period. During the summer period the IJsselmeer is the main water supplier.
•

The water system in the Veenkoloniën can be characterized as a highly technocratic system.

•

From a policy perspective are there ambitions to create a more natural system to cope with dynamics (i.e.
surpluses) in the water system and to improve the ecological value.

•

Climate change will have various effects which are relevant to include:
• A change in precipitation pattern (more in the winter, less in the summer).
• Increase demand of fresh water during the summer periods due to higher temperatures.

Conclusions
• Water retention and storage within the Veenkoloniën is needed to develop a truly self-sufficient system
(ca. 11 percent of the surface as water retention with 1.2 meters depth; or comparable capacity).
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•

Improvement of water quality is needed (reduction of e.g. phosphates and nitrates in the water).

•

Inclusion of the W+ scenario from the KNMI is needed to develop a water system that is able to adapt with
expected climate changes in mind.
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OTHER
Observations
• The main land user agriculture is highly dependent on European subsidies which will be terminated in
2013.
•

•

•

Input from local stakeholders:
• Tree lines that accentuated main canals have largely disappeared.
•

Accessibility of the landscape is limited, connection between the Hondsrug and Westerwolde is not
sufficient.

•

Increased demand for elderly housing (see shrinkage).

•

Planning rules prevent possibilities for scale enlargement in agriculture.

Core qualities of the Veenkoloniën (relating to the spatial configuration and appearance of the landscape
elements of the open landscape, the ribbon villages and the more urban centers):
•

Tranquility, openness and cleanness

•

Social vitality (i.e. Noaberschap)

•

Agricultural and industrial infrastructure

•

Cultural history of the Veenkoloniën (relation with energy, openness, canals, ribbon villages and
central cores)

Climate change:
• Peat oxidation in the southern parts of the Veenkoloniën contributes to the development of climate
change.

Conclusions
• Restructuring of the agricultural sector is important to utilize its potential to become the primary
producing factor in a bio-based economy.
•

Landscape interventions should address the uniqueness of the landscape of the Veenkoloniën to such an
extent that inhabitants can identify themselves with it. Connection with, utilization and enhancing of the
‘core qualities’ of the Veenkoloniën is key to achieve this.
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Source: www.windnee.nl
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INTRODUCTION
In this chapter the proposed approach and design are described, starting with the approach (3.1) and the
overarching concept (3.2) which is based on the input from the framework and initial design measures. With
the help of the approach, concept and further analysis of the potentials from the framework various main layers
that correspond with the main problems are translated in the landscape design for the Veenkoloniën 3.0 (3.3).
The main design principles are presented as a background for the design choices made. From the high scale
of the Veenkoloniën is zoomed in twice to respectively a more regional (3.4) and local scale near Stadskanaal
(3.5), the heart of the Veenkoloniën. On the regional scale a more practical meaning of the system approach
is presented. Small scaled projects that are located on the local scale help to make the components of various
systems comprehendible and how the development of systems in the coming decades is envisioned. Initial
reflection on the design is realized through coupling of the proposed design interventions with the overview of
Part 2 (3.6). A perspective on the development strategy and communication with stakeholders is presented in
3.7, 3.8 and 3.9. As a precursor to the conclusions in Part 4 an overview of the main results is presented in 3.10.
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SCALE OF THE VEENKOLONIËN

MAIN ALLOCATION
utilization of highest
potentials to create main
systems

SYSTEM EXPLENATION
explenation of system
approach on a regional
scale

EXAMPLE PROJECTS
local projects as parts
of the composition and
development of regional
systems

REGIONAL SCALE

LOCAL SCALE

INTERACTION BETWEEN SCALES
system approach facilitates an
iterative design process
(i.e. feedback between scales)

Figure 107: correlation between design scales; iterative processes on and between the scales.
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3.1 APPROACH VEENKOLONIËN 3.0
INTRODUCTION

In this section of the thesis the core elements that should be appointed are related to the models for
understanding the landscape as a landscape architect. Subsequently the approach is presented which in this
study aims to “develop a sustainable value creation” in the Veenkoloniën, as demanded for an entry of the Eo
Wijers competition (Eo Wijers Stichting, 2011 p 28). Experimental design on multiple scales, key projects and
focusing on execution in time are seen as elementary by the Eo Wijers foundation to create such an approach
and are therefore being taken into account.

UNDERSTANDING THE VEENKOLONIËN

The core elements on which the approach should focus for the competition are presented as a four puzzle
pieces. These key topics are the central focus of this study as well, as explained earlier. Notable is the input of
the inhabitants of the Veenkoloniën as well. So-called ‘Veenmarkten’ (organized by the Eo Wijers foundation)
are the main source and opportunity to acquire local knowledge to incorporate in the development of concepts,
visions and designs. Together with the inventory and analysis of the key topics and the Veenkoloniën in general,
the understanding of the Veenkoloniën is complete which is needed to develop a suitable approach and
subsequently application to develop a sustainable future for the Veenkoloniën in which new concepts of growth
are accommodated. The presented main models advocated at the Wageningen University are used to gain this
intrinsic knowledge about the Veenkoloniën (see Part 2).

APPROACH

The approach is developed in such a way that it can accommodate local ambitions and retain the uniqueness
and character of the Veenkoloniën. The system approach presented is presented in the Figure on the next
pages. First, an overview of the main ‘reasons’ and important positive uses is presented. After that the main
Figure represents the conceptual plan (non-site specific) and is adapted from the systemic approach as
introduced by Alan Berger (Berger, 2009).
The approach focuses on the connection between the regional and local scale levels with inclusion of
addressing the Veenkoloniën as a whole. In Figure 116 the bottom zone is depicted which represents an
abstract representation of the regional scale and advocates a coherent regional approach. Each location at the
regional scale has different, site specific potentials (regional differentiation). Each location can be connected
to other locations via the interchange of for example products and services. This interconnectedness is
represented by the connecting of the bottom (regional) zone with the local zone. In the Figure this local zone is
abstractly presented in the top of the Figure. Regional cooperation can in this respect enhance the utilization
of the highest potentials in the Veenkoloniën and improves the possibility to profit as a whole. Connection on
a regional scale of the local scale leads to the development of (regional) systems, in which region influence,
feedback and interchange is possible. In this respect is it possible to plan intervention for the coming decades
to build up systems from an overarching regional vision with respect to the local scale because local ambition
can be reflected in this vision and all systems are developed from a local scale perspective.
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1. Veenkoloniën approached as one
coherent entity.

i

i

i

4. Adressing problems; no symptoms
control. Solving problems can result
in new (sub-)systems.

t

t

2. (Sub-)systems can be analyzed
within the Veenkoloniën.

t0

t01

3. Possible problems can be present
and apppointed in the present (sub-)
systems.

i

i

t

5. Clear communication with
stakeholders because local scale is
affiliated with the regional scale.

t12

t23

i

t

t

6. Respond to changes in time is
possible with adaptation of the
development of (sub-)systems.

t3

7. Long term vision on the regional scale. The vision makes decisions on the short
term and on the local scale possible. Planning on the long term and development
of the systems is possible throught this.

8. Development of the highest
potentials to profit with the whole of
the Veenkoloniën.

Figures 108 - 115: main reasons system approach.
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Figures 116 - 119: the system appraoch, left the abstract representation of the system approach on a regional scale which
advocates a coherent regional scale. On this scale each location has different ‘highest’ potentials. Connection on a regional
scale (via the local scale; here presented on an abstract level in the top zone of the Figure) between supply and demand
leads to the creation of systems within the Veenkoloniën with internal dynamics (adapted from Berger, 2009).
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3.2 CONCEPT
The concept is based on the core qualities of the Veenkoloniën that are highly valued by its inhabitants. The
strong structures in the Veenkoloniën play an important role in the contemporary identity of the Veenkoloniën
and form a strong connection with its cultural-historical development.
The mentioned structures are seen as three different entities however they form a cooperating system which
connects various elements in the Veenkoloniën and supplement each other. Logically each of the structures
offers different input towards the various systems in the Veenkoloniën (e.g. bio-based economy, water system
and energy system). In the concept the tree structures could be seen as the following conceptual entities:
•

The (urban) centers have a central function in the provision of function to the surrounding environment
and form a local concentration of living and working (larger urban areas; Hoogezand-Sappemeer, Veendam
and Stadskanaal; and medium urban areas; Muntendam, Oude Pekela, Onstwedde, Musselkanaal, Ter Apel,
Emmer-Compascuum, Klazienaveen en Nieuw-Amsterdam).

•

The ribbon villages form the connection between the dense urban areas and the open landscape. Central
in these ribbon villages are the agricultural production, living and working. Ribbon villages form the
connection between the Veenkoloniën and the surrounding regions in a physical form.

•

The open landscape, which can be considered as the main potential for (primary) production.

As represented in the Figure these structures form a coherent system in which solutions for the problems
are implemented in a systemic manner which supports the structures. In this way focuses the concept on
the continuation and strengthening of the spatial composition and the present structures. Simultaneously
it incorporates the challenges and opportunities offered by the processes such as demographic shrinkage,
energy transition and water (related) issues. The use of local potentials as input for the solutions towards the
various problems results in strengthening of the regional structures, regional differentiation and possibilities
for specialization. This is reflected by the system approach in which local strengths are coupled in the
Veenkoloniën, based on the historical, contemporary and future strengths. Combining the opportunities and
strengths in further development of the concept may result in connection of the concept with the Veenkoloniën
in a social, spatial and economic manner, which is reflected by the development of the concept into a landscape
plan in the following sections.

LOCAL

-

-

SYSTEM FEEDBACK

Figure 120: concept, centers, ribbon villages and the
open landscape as a starting point.

SYSTEM BUNDLES
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3.3 SUPER REGIONAL: VEENKOLONIËN 3.0
INTRODUCTION

In the following section the various layers that correspond with the main topics of the thesis are presented.
With the help of potency maps that are the result of the framework and proposed design principles lead
to various sub-layers for the final landscape plan that covers the entire Veenkoloniën. This landscape plan
represents a vision towards the future of the Veenkoloniën in which it becomes independent and sustainable.
First the energy system is introduced, followed by the water system, shrinkage and the bio-based economy.

ENERGY

In the Veenkoloniën various new ways of energy generation and concatenation of users are implemented
to generate higher energy efficiencies and develop a renewable energy sources. Energy sources which are
obtained by using local potentials vary from geothermal to wind, solar, waste energy and biomass energy.
Heat
Various sources of heat are utilized to provide sufficient heat for the
Veenkoloniën. Production and consumption are here linked to reduce
the transport distance and the potential heat loss. This notion is
combined with the high potential locations as found in the framework
(see section 2.3) to develop potency maps which point out more
specific locations for development of heat production.
Waste heat
In the ‘Framework’ waste energy locations were located. These
heat wastes are formed by various users such as industry and
greenhouses. The potential map represents the main locations which
offer potential for heat cascading to secondary users (e.g. housing,
businesses and agriculture). However heat exchange between
these high heath producers and users might be possible as well (for
example between industry and greenhouses).
Combined heat and power
Combined heat and power (CHP) facilities envisioned in the
Veenkoloniën are located at locations with high potential flows of
renewable fuel sources (biomass) and consumers of heat.

Figure 121: from waste heat to utilized heat.

Geothermal energy
Geothermal energy will be an important renewable source of
heat in the Veenkoloniën. Besides a source of energy does it
also offer potentials for (temporary) storage of heat and cold.
Geothermal energy sources have different potentials spread over the
Veenkoloniën. The various maps from the ‘Framework’ are translated
to the highest potential locations indicated in the Figure 124 - 131.
Geothermal potentials for geothermal doublets are located mainly Figure 122: geothermal heat.
in the northern part of the Veenkoloniën and a small location more
south. For heat pumps the potentials are more spread throughout
the Veenkoloniën. High potentials for heat and/or cold are located
mainly in the north and some isolated locations in the southern parts
of the Veenkoloniën.
The maps show the different potentials for different locations
throughout the Veenkoloniën. This means that various locations can
deliver input to a heat grid from various subsoil sources to supply in
the heat demand in the Veenkoloniën. Besides acting as a heat supply
does the subsoil also offer potential to serve as a (temporary) heat
sink.
Solar energy
Active heat generation from solar energy is mainly interesting
for locations which are more isolated and less connectable to a

Figure 123: solar energy as heat, places which
are difficult to connect to heat grid.
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Figure 124: highest potentials of existing waste streams in the
Veenkoloniën.

Figure 125: highest potentials for heat and/or cold storage.

Figure 128: highest potentials ‘deep’ geothermal sources
(heatpump).

Figure 129: highest potentials for ‘undeep’ geothermal sources
(heatpump).
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34.500 - 35.000 GJ/HA

34.000 - 34.500 GJ/HA

Figure 126: potentials for solar energy.

Figure 127: highest potentials for wind energy.

Figure 130: highest potentials for large biomass flows (RWZI).

Figure 131: higesth potentials for gas storage.
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regional heat grid. Passive heating (and cooling) through the design of real estate might be possible with (re-)
development and in that way other opportunities to use the sun as a source of heat.
Heat cascading in the Veenkoloniën
Heat cascading is all about efficient utilization of heat in a network of multiple types of uses with different
‘heat-demands’. Figure 132 shows a schematic representation what this heat grid means in terms of cascading
heat between multiple types of users (Dobbelsteen et al., 2006). Instead of wasting heat a link is made between
‘high quality’ heat users and ‘lower quality’ heat users. This step is repeated between the next users in line,
from high temperatures to low temperatures.
The Figure represents the notion of cascading on the largest scale. Cascading can also be realized on a smaller
scale, for example between multiple types of housing (in general do older houses demand higher temperatures
of water to reach a comfortable heating level than newer housing projects (www.energielabel.nl, 2011)). For
future (re-)development in the Veenkoloniën housing which does not demand or even produces heat might
offer potential to deliver heat to the heat grid and heat older housing facilities.
Development of the heat network can be spread in time and eventually lead to connection on the scale of the
Veenkoloniën or even beyond its ‘borders’. Heat is not the optimal form of energy to transport, however the
existence of a built connection (ribbon villages) might make it possible to connect the main grids in the centers
via users between the centers. The heat network is than above ground physically represented as well by users
in the ribbon villages. An advantage of a regional connected network is that various sources of the heat are
interconnected and an exchange between systems can help to optimize the demand and supply within the
system as a whole.
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Figure 132: heat cascading between various types of users with various heat demands, for example various types of housing
need different water temperatures to be heated (Dobbelsteen et al., 2006)
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LEGEND
BUILT AREA
WASTE HEAT
HEAT EXCHANGER (UNDEEP)
GEOTHERMAL DOUBLET (DEEP)
HEAT/COLD STORAGE
COMBINED HEAT AND POWER
SOLAR ENERGY (BOILER)

Figure 133: the heat layer of the overarching landscape plan of the Veenkoloniën.
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1. Heat grid in the centers of the
Veenkoloniën.

2. Start connecting of the centers,
ribbon villages as connectors and new
demand.

3. The large centers are connected
throug the ribbon villages, the main
system is in place connecting the
whole of the Veenkoloniën.

4. Extension to the ribbon villages
that are not between the centers.

5. Start of extension of the heat
grid beyond the borders of the
Veenkoloniën.

6. Possible connection with the
centers outside of the Veenkoloniën
as potential heat markets, export of
energy in the form of heat.

Figure 134: development of a heat system in the Veenkoloniën in time; from the larger centers with high demand, via the
ribbon villages to export to centers surrounding the Veenkoloniën as possible ‘customers’ of heat.
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Electricity
In the Veenkoloniën various sources of renewable energy are present
as potentials. In this chapter first solar energy as source of electricity
is presented followed by wind energy and biomass.
Solar energy
As shown in the potential map is the solar potential quite evenly
spread over the Veenkoloniën. Utilization of these potentials is
mainly proposed by adding it to existing or new land uses. The
first proposition is to stimulate the use of roofs throughout the
Veenkoloniën for the generation of electricity with Photovoltaics (PV)
Figure 135: solar panels on roofs for electricity (e.g. subsidize or facilitate collective investments). The large scale
production.
water retention and storage areas are partly seen as high potential
locations for floating PV. Possible implementation of PV is suggested
in the built area on locations were space comes free due to removing
of buildings (related to shrinkage). This last one is again combinable
with greening strategies or water storage facilities in the built
environment.
Using the full potential present at roofs would generate with
modern PV 2.08 PJ per year what represents 39 percent of the
electrical energy demand in the Veenkoloniën (Broersma et al.,
2011). Use of the new water surfaces would approximately add
another 10.35 PJ per year (a third of the water new retention
and storage areas) to the electricity supply (which is 193 percent
of the electrical demand in the Veenkoloniën). PV would with
contemporary available PV efficiencies (15 percent) results in a total
electrical supply of 232 percent of the baseline electrical energy
demand of the Veenkoloniën. The local PV opportunities are not
included due to uncertainties about plot size, number and locations
in the Veenkoloniën (related to the uncertainty of shrinkage) (for
calculations see attachment).

Figure 136: solar panels on water for
electricity production.

Wind energy
Allocation of wind turbines in the Veenkoloniën is as in almost
all parts of the Netherlands a sensitive subject (www.windnee.
nl, 2011). During the Veenmarkten and fieldwork was noted that
both proponents and opponents of wind energy are present in the
Veenkoloniën. Notable was that even opponents are not entirely
opposing to wind energy in the Veenkoloniën. In general most of the
participants would agree with allocation of wind turbines at locations
with industry, business and greenhouses.
Wind energy potentials vary slightly across the Veenkoloniën. As
presented in the ‘Framework’ are some parts of the Veenkoloniën
restriction areas in which no wind turbines are allowed. The potential
map shows the locations suitable for allocation of wind turbines at
industry, business and greenhouse areas which are not excluded by
restrictions.
Figure 137: combining wind energy with
specific land uses.

The total area available in these selected areas is circa 4200 hectares.
This area has the potential to accommodate 180 wind turbines
(i.e. 80 meter hub height, diameter of 80 meter and with 2 MW).
Realization of this potential results in 360 MW or 4,97 PJ on a yearly
basis. This is 93 percent of electricity needed according to the energy
baseline of the Veenkoloniën.
Besides the ‘larger’ wind turbines locally small wind turbines may
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GREENHOUSES (FLOATING)
COMBINED HEAT AND POWER
SOLAR ENERGY (PV)
WIND ENERGY

Figure 138: the electricity layer of the super region scale design of the Veenkoloniën.
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be implemented in (new) open spaces in the urban areas due to
shrinkage and on private grounds as opportunities for local initiatives.
These initiatives may also add to the discussion around wind energy
on a more local scale with local stakeholders. Local projects may
be used as opportunities to fuel the possible discussion around the
development of wind turbine parks in the Veenkoloniën.

Figure 139: utilization of bio-waste from
landscape maintenance, households,
agriculture and industry.

Combined Heat and Power
Combined Heat and Power (CHP) is the combined generation of
power and heat. The CHP facilities envisioned in the Veenkoloniën are
fueled by renewable sources. These sources are biomass based and
mainly waste streams that occur and will occur in the Veenkoloniën
(within the bio-based economy) or fueled by biogas produced from
biomass waste streams.
Gas and transportation fuels
Biomass conversion in gas and fuels for transportation results in
energy carriers which are very suitable for storage as well. On the
long term transportation fuels will be less based on contemporary
ones (i.e. diesel) and based on innovations for electrical or other new
types of transport. Electrical transport would decrease the energy
demand by two thirds as a result of realizing a much higher efficiency
(in this study used as an example in calculating the main results
due to little traditional fuel production from biomass). During the
energy transformation there might be a market for transportation
fuels based on biomass. However, considering the sustainability
(e.g. competition in the bio-based economy with (other) more high
profile products) there will be no biofuel production from primary for
biofuel produced biomasses that originates from a land use primary
fixated on that specific biomass (or at least not recommended and
envisioned in this study).

Figure 140: fermentation at location were
possible; RWZI and farms.

Biogas
Biogas will be produced from waste streams in agriculture (i.e.
manure), landscape maintenance (i.e. forests) urban areas (i.e.
RWZI) and industry (i.e. pulps). Ways to produce biogas are already
presented in Part 2. The RWZI locations are presented in the potential
map.
The production facilities are envisioned near the larger sources of
waste streams that are suitable for biogas production. Naturally
these production facilities vary significantly in size from local (i.e. at
farms) to larger scale (RWZI). The produced biogas can be transported
through the existing pipelines for use or storage in (old) gas fields (for
the location of the main grid see the map in the attachment).
Storage of gas is also a possibility to reduce intermittency in the
energy supply in the Veenkoloniën. Temporary use of gas turbines for
the production of electricity can offer solutions for moments at which
the supply of electricity is lacking due to over demand or temporary
undersupply.

Figure 141: co-production of algae in
greenhouses.
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Biofuels for transportation
As stated in the introduction there will be no land uses which primary
objective is production of biomass for biofuel production. However
co-production of algae in greenhouse areas offers possibilities for the
production of biodiesels which can be used for transportation.
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Figure 142: the biogas layer, production and storage in the Veenkoloniën, local production sites near i.e. agricultural
companies is indicative.
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Figure 143: co-production of (transportation) fuels in greenhouses; algae.
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WATER SYSTEM

The water system is historically entangled with the Veenkoloniën
1.0. The envisioned water system entails the ‘re-use’ of the
contemporary technocratic water system of main canals which is
complemented with the natural system brooks in the west and east of
the Veenkoloniën. Overall does the water system focus on retention
and storage of water in the Veenkoloniën to reduce the dependence
on imported water to practically zero in average temperature years.
The Hunze valley between the Hondsrug and the Veenkoloniën is
taken into account as well due to the high potentials this area offers
compared most areas in the west of the Veenkoloniën.
Figure 144: utilization of seepage locations.
Allocation
Retention happens at locations were larger quantities of water occur
such as seepage areas. Storing water is focused on water storage at
location which are suitable but not necessary at the locations were
they occur (i.e. storage facilities in or near urban areas). The focus lies
on combining these locations for most optimal space use (i.e. profit
from regeneration of the supply by seepage and rainfall). Allocation of
the retention and storage facilities is envisioned in lower areas were
seepage occurs. Possibilities to create an economic synthesis with
other functions are used locally. This happens for example with the Figure 145: use of small depths in the
combination of water areas and energy generation via photovoltaic, landscape as starting point.
floating greenhouses or water retention and storage near urban areas
(quality to the urban area and possible new living environments).
Main water system
In the design two main headwaters are created. Bargerveen is the
first which is envisioned as an extended source of water. Adding
new surface water and increasing the groundwater levels reduces
the seepage of the natural area to the surrounding area and adds to
the water delivery possibilities of this area during drier periods. The
Hunze valley near the Hondsrug (west of the Veenkoloniën) is the
second envisioned main head water. Water retention in this area is
an addition to contemporary developments which focus on a more
natural and water retaining valley. Besides the water retention the
transportation function of the valley will be of intrinsic importance as Figure 146: change in water leven in water
retention and storage areas, were possible
an addition the canalized water system within the Veenkoloniën.
combination with stormwater storage.

The water retention and storage areas are designed with the
possibility to store additional water in cases of extreme rain events.
Especially the areas located near urban areas are optional large scale
water retention areas. This means that besides the normal storage
and retention of water an additional storage is possible even when
the facilities are filled up to maximal ‘normal’ storage capacity.
Transportation
Within the water system natural height differences are used for
the main internal transportation of water. Use of height differences
is possible due to the natural descend within the Veenkoloniën
(21 meters within the Veenkoloniën). Locally the water can be
transported via local pumping (powered by renewable energy).
Compared to the contemporary system of import and export the
energy use for water transportation is decreased significantly.
Water quality
Quality improvement is established through the use of helophytes
(e.g. Phragmites australis, Iris pseudocorus, Typha latifolia, Juncus

Main design principle 13: use of heights within
the Veenkoloniën for the main transport of
water.

Figure 147: natural purification of water.
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effesus, Glyceria maxima, Carex spp., Scirpus spp., Lemna) throughout the system. In the water retention and
storage facilities and in the natural brook system at the edges of the brook. The canalized water system is
less suitable for helophyte edges, however locally (especially the agricultural areas) it is implemented as well.
Broader edges near agricultural plots help to reduces runoff of nutrients and in that way reduce the percentage
of i.e. phosphates and nitrates in the water (Slobbe et al., 2010).
Strategically increase of the groundwater levels in suitable areas improves the sponge qualities of the
Veenkoloniën. Lower areas in the north of the Veenkoloniën and near the Bargerveen are most suitable due to
their physical qualities and land use (respectively (further transformation to) diary and extensive diary and/or
agriculture). Another advantage of increasing water levels in the south of the Veenkoloniën is the reduction of
peat oxidation (greenhouse gas) of peat in the top layers of the soil at these locations.
Water system Veenkoloniën
Within the water system an optimal connection between natural and technocratic systems is achieved through
coupling of potentially beneficial elements and reuse of the main elements in the contemporary system.
This results in the creation of sufficient storage and retention (138 million m3 storage and retention) and
emergency retention (15 million m3 near urban areas). Developing of the water system until 2050 will result in
an increasing self-sufficient water system. Once completed the water system can provide sufficient region own
water during most summers, even when the climate W+ scenario becomes a reality (Querner et al., 2011)
In various parts the groundwater is raised to retain more water in the subsoil. In the lowest part (north) and
the higher part (south) were the peat is still present in the top layers are seen as the highest potential location.
Contemporary land use in the northern part can allow this due to high focus on cattle farming (grass as main
land use). The southern part is suitable due to the focus on nature and cattle farming as well.
The brook system in the western part of the Veenkoloniën is a logical and continuing process of contemporary
initiatives of brook system restoration. Water levels are already much higher in this area due to the seepage
stream from the ‘high’ Hondsrug.

Figure 148-150: highest potentials of seepage (left), relative ‘depts’
(middle) and the highes combined potentials of seepage and depts (right).
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Figure 151: the water system layer of the super region scale design of the Veenkoloniën.
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SHRINKAGE

As appointed in the ‘Framework’ the demographic shrinkage in the
Veenkoloniën is part of the second generation of shrinkage areas in
the Netherlands in which anticipation of the phenomenon is seen as
the way to guide it. In the anticipation the SER (Sociaal-economische
Raad) enlists three main elements; appoint, accompany and utilize.
These elements form the key from awareness under the stakeholders
in the area to actively engage with the stakeholders to utilize
possibilities that are offered by the demographic shrinkage (SER,
2011).

Figure 152: sensitive areas for shrinkage;
specific segments and locations.

Because the process of shrinkage is starting to occur in the
Veenkoloniën the effects are expected to occur during the coming
decades. The Eo Wijers competition is important evidence that
among various stakeholders the awareness concerning this process
is present. Furthermore does it mean that actively engaging with
stakeholders to search for solutions to keep the Veenkoloniën livable
during the coming decades.
For this study the occurrence of the demographic change in the near
future means also that most effects of shrinkage still have to occur.
For the perspective on shrinkage in the Veenkoloniën more weak
areas and areas which are expected to undergo the most intense
effects of demographic shrinkage according to following spatial
qualities:
•

Increased effects of demographic shrinkage in areas with low
quality housing (PBL,2010; Til et al., 2007).
• 1950’s and 1960’s housing.
• Housing with unfavorable quality-price rates.
• Housing in small villages and rural areas in less appreciated
landscapes in peripheral areas.

•

Increased effects of demographic shrinkage in areas with poor
accessibility to facilities.
• Periphery living environments tend to be most vulnerable
for demographic shrinkage. The lack of accessibility to shops
and facilities are seen as the main reasons why shrinkage will
occur here more intensely (Elshof & Wissen, 2010; Til et al.,
2007).

Figure 153: sensitive segments (i.e. farms) and
housing (i.e. 1950’s and 1960’s).

Figure 154: upgrade of housing.

Figure 155: alternative function.

Many areas in the Veenkoloniën are thus less likely to ‘suffer’ from
the aspects of demographic shrinkage, for example most parts of the
larger centers. The spatial configuration and historical development
also cause that some effects of shrinkage can have a more diffuse
effect. Low quality housing can be found in concentrated areas in
centers, but also spread in the ribbon villages. The following points
are possible interventions to utilize the possibilities of demographic
shrinkage and to revitalize these living areas. These can thus vary
from larger areas in urban areas to local plots in the ribbon villages.
Proposed interventions must be seen as a part of anticipation
towards demographic change.

Figure 156: re-use.

Figure 157: re-developed.

•
Figure 158: re-assign space (demolition).

•
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Develop according the demands of the real estate market. For
example the raising demand to elderly housing, assisted living
and starter houses (Veenmarkt 2, 2011).
Improve the quality of low quality housing (also reduces the
energy demand).
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Figure 159: developments (in real estate) focus on strengthening the centers and ribbon villages.
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•
•
•
Figure 160: exchange and alignment of
functions.

•
•
•
•
•

Figure 161: up-scaling of functions.

Four center types
Different centers supply functions to various catchment areas.
The number and typology of urban centers differ per center
and consequently the catchment area varies throughout the
Veenkoloniën. In general the following four types of centers can be
distinguished (KAW, 2011, Rijk VNG IPO 2009):
•
•
•
•

162: mobilization of functions.

Re-use of suitable real estate for new functions (i.e. larger
historical buildings for elderly housing).
Use ‘red for red’ rules to take out of market real estate off the
market.
Establish and stimulate second housing market in attractable
areas to create an additional demand.
Climate change adaptation in urban areas via demolition of out
of market real estate; water storage.
Renewable energy generation in the urban areas on locations
were housing is removed (open spots) or reused (i.e.
powerhouses).
Sharing and alignment of functions between various centers.
Temporary functions (i.e. transportable supermarket or library).
Focus of developments in urban areas and ribbon villages (locally
new living environments may offer new opportunities; i.e.
nature).

Urban areas; large centers with sub-regional functions, a
complete supply of daily needs and non-daily needs.
Center villages; centers with supermarkets, drugstore, household
articles and often secondary education.
Basic villages; small centers with supermarket, primary education
and often other functions like general practitioner and library.
Living villages and rural areas; little or no functions, sometimes
primary education.

The typology of the various centers is of importance because of the
local anxiety for lacking accessibility of sufficient functions due to
demographic shrinkage. In the Veenkoloniën the following centers
are pointed out as essential for the continuation of a comfortable
living environment with sufficient functions in the direct or indirect
surrounding (KAW, 2011).
•
•
•
•

Urban areas; Hoogezand-Sappemeer, Veendam, Stadskanaal.
Center villages; Musselkanaal, Pekela, Ter Apel, Klazienaveen.
Basic villages; Muntendam, Onstwedde, Valthermond, NieuwWeerdinge, Emmer-Compascuum, Zwartemeer, BargerCompascuum, Erica, Nieuw-Amsterdam, Schoonebeek.
Living villages and rural areas; all other villages (including the
ribbon villages) and the rural areas.

In general the ribbon villages are all envisioned as living villages
with strong connection to various centers for the supply of the main
functions. Additional connection to centers outside the region of
the Veenkoloniën adds to the live ability because traveling distances
to functions is reduced. Important centers outside the region of the
Veenkoloniën are:
163: developments within the existing
structures (centers and ribbon villages).
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•
•
•

Urban areas; Winschoten, Emmen, Coevorden.
Center villages; Vlagtwedde, Wedde, Borger.
Basic villages; Annen, Blijham, Gieten, Buinen, Exloo, Twist (D).
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164: indication of the various functions per type of center.
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BIO-BASED ECONOMY

The open landscape of the Veenkoloniën with its contemporary mono-functional use is seen as an important
possible production factor which can serve as the primary producer in a bio-based economy (Eo Wijers, 2011,
Veenmarkt 1, 2011, Veenmarkt 2, 2011, www.provinciedrenthe.nl, 2011). A bio-based economy is defined as
‘an economy which extracts is commodities from the living nature (biomass), as part of a sustainable economy’
(Hoeven et al., 2011 p. 10). Green resources are firstly used for the production of food, chemicals and materials,
and besides these products for energy (mainly wastes). Undesirable competition between food and energy
production is hereby minimalized. A bio-based economy is thus an economy in which biomass is also used as
building material, chemicals, transport fuels and energy (electricity and heat)’ (www.agentschapnl.nl, 2011).
The Eo Wijers adds to this by further defining it ‘as high as possible use of all resources in the agricultural cycle’
(Eo Wijers, 2011 p 21).
Harteveld et al. distinguish various aspects of a bio-based economy to incorporate and enhance the efficiency
and success potential of its implementation. Relevant aspects for the Veenkoloniën are listed below (Harteveld
et al., 2010):
•
•
•
•
•

Use according to the highest value; utilize various components of biomass according to the highest value,
first attention for functionality (food, chemical, cattle food), macrostructure (wood, paper, cotton) and at
last to caloric utilization (transportation fuels, electricity, heat)
Optimization use of biomass (products); optimization of biomass use is important to reduce the waste
flows.
Partnerships; cooperation is essential between various chains for the success of the bio-based economy.
Local initiatives; stimulation of processing near the production areas (agricultural production in the open
landscape) to reduce the need for transport.
International perspective; development of chemical and energy with an international perspective. Attract
international partners to reach into international markets, knowledge and finance opportunities.

The Figure shows conceptually the various parts of the bio-based economy. The left part shows various biomass
inputs for different processing technologies which are presented next to it on the right. According to the added
value, the various types of production chains ‘after’ the primary production are presented. Existing ambitions
for power and heat production are in this study considered to be low ambitions due to the limited perspective
on added value that would truly contribute to a sound economic situation.
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Figure 165: abstraction of the bio-based economy, proposed to focus on a higher added value (after biobased.mercurius.
webclusive.net).
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Besides the products in the various chains of production does an
opportunity arise to attract ‘research & development’ departments
as well to the Veenkoloniën which relate to the higher added
value (i.e. research and experiments concerning pharmaceutical).
This can be a part of a new chain of research and development to
new products which have their experimental grounds within the
Veenkoloniën.
Allocation of the bio-based economy in the Veenkoloniën
In the allocation of the possibilities to produce biomass for the biobased economy and shift away from the subsidy dependent crops
(potatoes) the open landscape plays an important role. The open
landscape is the location which has the potential to cultivate (new)
crops for (new) processing industries (e.g. pharmaceutics, food and
feed, chemicals and materials and eventually fuels and energy).

Figure 166: specialization, scale enlargement
and scale broadening.

Regional differentiation occurs due to differences in soil composition
and groundwater. Main potentials for dairy farming are located in the
north and south of the Veenkoloniën and for large scale agricultural
production in the heart of the Veenkoloniën. Throughout the
Veenkoloniën a process of scale enlargement and scale broadening
will occur combined with new types of land uses which can fuel the
bio-based economy. Enlarging and facilitating the movement to other
land uses (e.g. dairy farming and other crops such as Lupine) fits with
the contemporary movement (increase dairy farming) and with the
proposed establishment of the bio-based economy.
Besides the primary production in the open landscape are waste
streams important in the Veenkoloniën as sources of biomass
which can fuel various industries in the bio-based economy. These
waste flows occur during the primary production, processing and
consumption of the products. But also landscape maintenance offers
potential for waste stream utilization (e.g. forest, water and nature
areas).
Development of new bio-based economy related developments
are envisioned in the ribbon villages and centers as reinforcement
of these structures. Allocation near the sources of the primary
production or concentrated on (existing) business and industrial areas
is preferable to create an efficient structure that reduces transport
distances and enhances the historical based spatial structure of the
Veenkoloniën.
Figure 167: concatenation in the production

Establishment of the bio-based economy in the Veenkoloniën
process in the Veenkoloniën.
New production chain implementation in the Veenkoloniën will
acquire systematic implementation of chain elements and alignment
of decision within the Veenkoloniën and on a (inter)-national scale
to prevent conflicting decision, unnecessary concurrence for markets
and for primary products. Stimulation, lobbying and conformity
between stakeholders is needed to grasp the opportunities offered
by a bio-based economy and attract (new) stakeholders to invest and
locate developments for a bio-based economy in the Veenkoloniën.

Reclamation of the Veenkoloniën by ‘Veencompagnieën’ shows
that the cooperation to establish developments to utilize new
market potentials is historically intertwined with the history of
Figure 168: association in for example new
‘Veencompagnieën’.
the Veenkoloniën. New cooperation forms inspired by the old
‘compagnieën’ might offer potential to enhance cooperation between
stakeholders.
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The main design principle which focuses on system design in the Veenkoloniën can help to allocate primary
producing and processing industries as well as integration of waste flows between them. Important is that
within the Veenkoloniën local developments are placed in a regional scale which connects the developments
and strengthen the chains for the bio-based economy. Creating an interconnected system can add significantly
to a secure future of the Veenkoloniën by implementing what the Eo Wijers calls a ‘new legend for the
Veenkoloniën’ (Eo Wijers, 2011).
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Figure 169: sub-layer of the main land users agriculture, forest and nature.
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LANDSCAPE PLAN VEENKOLONIËN 3.0

The landscape plan is the result of combining the main layers presented in the previous section. For the
Veenkoloniën the landscape plan as presented can be seen as a vision on the developments of the highest
potentials that correspond with the core qualities in the landscape and local ambitions and demands of the
Veenkoloniën.
Energy
In line with its historical nature the Veenkoloniën will become an energy exporting region again. After the peat
(Veenkoloniën 1.0), the oil and gas (Veenkoloniën 2.0) the Veenkoloniën 3.0 will produce electricity, heat and
biogas (and on a small scale (co-production) of transportation fuels) from renewable sources. As explained, this
production will be of sufficient quantity to become self-sufficient and an energy exporting region.
Water system
For the Veenkoloniën a water system is envisioned which can supply the needed water in both quality and
quantity. Ecologically the water system will become more attractive due to incorporation of natural aspects
that are an addition to the existing technocratic system (e.g. around the Bargerveen and Hunze valley). The
‘worst’ climate change scenario of the KNMI (W+) is taken into account to be able to adapt the water system to
expected climate changes.
Shrinkage
Anticipation on shrinkage will be central in dealing with shrinkage in the Veenkoloniën.
Facilities
The larger residential areas are important in the provision of facilities, coordination between centers helps
thereby to reduce the concurrence between them. Relationships with centers outside the Veenkoloniën, and
when desired the deployment of mobile centers will help to guarantee further accessibility of basic facilities
(i.e. supermarket or library). Better organization of transportation further preserves the accessibility of facilities.
Communication with inhabitants about the reasons why facilities are being lost on the local scale, and offering
the change to participate in mitigation measures will create larger understanding for the decrease of the
number of facilities.
Real estate
New developments are adjusted to the reduction of demand in certain markets (e.g. 1950’s and 1960’s). Use
of arrangements like ‘red-for-red’ (rood-voor-rood) will help to remove surplus from the market and realize
a quality improvement. Reusing of valuable buildings is stimulated by connecting growing markets, such as
elderly and more unconventional uses (powerhouses and urban greenhouses). Demolition contributes to new
green and urban water retention. New living environments serve as a valuable contribution to existing and can
for example be developed in coherence with new, water rich and more natural areas.

Figure 172: Veenkoloniën 3.0 as successor of Veenkoloniën 1.0 and Veenkoloniën 2.0; the export of energy and products
from renewable sources.
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Figure 173: combination of all the sub-layers into a landscape plan for the Veenkoloniën 3.0.
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Employment
Development of a strong energy sector and a bio-based economy help realize new jobs. To focus besides the
primary production on processing industries with higher added value and possible attraction of associated
research and development, new opportunities arise for various levels of education within the Veenkoloniën.
Education in the Veenkoloniën will become attractive because suitable work is available.

N

TI
LI
UA

DU

VERBORGEN KRACHT - VEENKOLONIËN 3.0

AL
IC
OG
OL
EC

NA
T

Q

RO
)P
O(C
E
US
AL

RE

CR

EA
TI

ON

)P
O(C

Figure 174: utilization of regional differences lead to differentiation within the
Veenkoloniën, near Bargerveen i.e. possibilities for new extensive, natural land uses.
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Livability
Centralization and mobilization of facilities, managing of real estate and development of diverse employment
opportunities contribute to the liveability in the Veenkoloniën. They can be perceived as reasons to stay or to
come, which results in maintaining of the social climate. The uniqueness of the Veenkoloniën remains intact
and core qualities are reinforced (e.g. ribbon villages, quietness and openness) so that inhabitants can continue
to identify themselves with the Veenkoloniën.

Bio-based economy
Stimulation, facilitation and lead on to a higher added value through processing of agricultural product in the
chemical-, food- and pharmaceutical industry to realize a truly attractive bio-based economy. Cooperation on
a (inter-)national level to attract knowledge, investments and reach a market are important. Unification in for
example historically anchored ‘compagnieën’ to integrate primary production until the market helps to create
social and economic security.
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The Vision for the Veenkoloniën 3.0 offers a perspective on utilization of regional differences and offers a
change for scale enlargement, specialization and development of niche markets like biological products, new
crops and combination with growing markets like wellness.
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INTERMEZZO: JOB POTENTIAL RENEWABLE ENERGY VEENKOLONIËN 3.0
As appointed, the ambitions of becoming an energy producing region and develop a strong bio-based economy
do offer potential for new jobs. As a matter of indication in this intermezzo a perspective is given on how many
jobs the development of renewable energy in the Veenkoloniën are approximately created. The table shows the
indication of fte (fulltime-equivalent) that is created during CIM (Constructions, Installation and Manufacturing;
may not all be located in the Veenkoloniën) and during O&M (Operation and Maintenance, considered to
be the new jobs because they are not temporarily and are located in the Veenkoloniën) per constructed and
produced MW.

ELECTRICITY

SUPER

FUELS (TRANSPORT)
T

HEAT
BIOGAS

OH

JOBS

100

N
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Figure 15i: the system of energy with indication of creation of jobs per energy producing location.

178

VERBORGEN KRACHT - VEENKOLONIËN 3.0

Table 1i: overview of the job potential offerend by the various renewable energy sectors as proposed in the Veenkoloniën
3.0 (information fte per MW; Wei et al., 2009).

Solar (roofs)

MW per year

fte CIM per MW
constructed

fte CIM

fte O&M per MW
per year

fte O&M per
year

66

5.1

336.4

2.5

164.9

Solar (water)

330

5.1

1681.9

2.5

824.5

Wind

160

0.8

127.9

0.7

111.9

Biogas

13

0.37

4.7

5.8

73.6

Geothermal

287

0.26

74.5

1.91

547.5

Total

2225.3
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3.4 REGIONAL: SYSTEM APPROACH
INTRODUCTION

Design on the regional scale has been used for two purposes. Firstly, as a further detailing of the large scale
and further allocation of various elements introduced at the scale of the Veenkoloniën. Secondly and more
importantly, this scale is used to further explain the implementation and implication of the system approach.
The abstract representation of the system approach (Part 3) and the consequent allocation on the scale of the
Veenkoloniën are further implemented, detailed and explained on the regional scale. On this regional scale the
approach is becoming less abstract by further detailing of the various flows within the systems and integrating
these flows on a practical representation of the proposed design.
Figure 175 depicts the more detailed regional scale and on the following page the maps are represented
as a graphical representation of the ‘applied’ system approach. Various locations here represented as
interconnected with interchange of various products or services. As a reference to the existing system the
contemporary system is represented as well. What is notable is that the proposed system is much more
finely branched and less dependent. For example supply of fossil fuels depends on worldwide sources which
are highly sensitive for influences such as war and worldwide economic demands, which may result in price
fluctuations and supply issues. Higher prices will have additional impacts for the Veenkoloniën due to the
relative large distances that need to be traveled for centers and facilities.

Figure 175: regional zoom (5 x 5 kilomters) near Stadskanaal.
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ENERGY

The energy system (re-)uses the existing energy infrastructure if possible. Especially electrical and gas
infrastructure can be (re-)used to a high extend and adapted to function within the new systems. Many of the
wind-turbine parks are located near the main power grid that runs through the Veenkoloniën and can thus
relatively easily and low cast be connected on the national grid. Local biogas production (i.e. on farms or at
RWZI installations) can either be stored locally or transported through the existing gas grid to be stored in the
subsoil (former gas fields). New in the Veenkoloniën is the heat grid, as presented earlier (see the previous
section).

WATER

Interconnectedness of various water retention and storage facilities with ‘suppliers’ (i.e. urban areas) and
‘users’ (i.e. agriculture) is realized combining the existing water system and the redevelopment of the more
natural streams. Development of the water system can be realized in time to ‘grow’ with the climate changes
and developments in for example the agricultural sector (e.g. closed business case to become a ‘water farmer’
or possibility release of land from stopping agricultural companies). Important is that the primary system is
already in place (the intensive channel system) and can be used as a starting position to which the natural
system and local water projects are added.

SHRINKAGE

Shrinkage and its anticipation measures are perhaps not implemented as a specific system, however the
way of dealing with shrinkage is proposed as systematic. Systemic up scaling of the facilities and whenever
demanded local implementation of portable functions can be characterized as a system of facilities throughout
the Veenkoloniën. However, demolition, redevelopment and development of real estate is aligned at the higher
scale, but implemented as local projects with no concrete (physical) connections between them.

BIO-BASED ECONOMY

The system that is envisioned for the realization of the bio-based economy is composed out of a large variety
of elements. From the primary production to the final production of various types products in different
types of industries are all connected. Development of this system will eventually lead to more stability in the
Veenkoloniën and a higher quality economy in terms of value added and possibilities for the development of an
associated knowledge industry to achieve a higher level of education as well within the Veenkoloniën.

OTHER

Recreation
Diversification in the Veenkoloniën will also result in a more diverse landscape for recreational purposes
(compare i.e. Figure 174 and 203 with the contemporary landscape presented in the images in section 2.6).
Connection within this landscape is coupled with other developments or part of existing structures such as the
ribbon villages. Infrastructure accompanying some of the main water structures is an important system that for
example interconnects the Hondsrug with Westerwolde. Landscapes with variation from very open to closed
are more accessible and can form the basis for development of new recreational sectors in the Veenkoloniën
that can be related to the local (i.e. biological) production of food to active use of the landscape in the form of
for example watersports.
Nature
The water system, and especially the natural part, is an important new development to create a more natural
attractive system in the Veenkoloniën. The natural qualities of the system can be characterized as a coproduction because the primary function is still related to the accommodation, purification and retention of
water for the Veenkoloniën. Nature area Bargerveen is enlarged to accommodate more water which reduced
the loss of water from the central nature area (partly as envisioned by contemporary policy and planned
projects). Extensive use of the enlarged area for co-production of special products (i.e. meat) or biomass is still
possible.
Other
Flows of capital and waste are closely related to the systems presented before. Policy is more an abstract
system, but is presented to emphasize the importance of a collective stance of the various political
stakeholders.
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ENERGY

WATER

SHRINKAGE

BIO-BASED ECONOMY

Figure 176-185: Overview of the systems for the various layers of the design, note the differences between the proposed
and contemporary situation for energy, water and the bio-based economy.
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Figure 186: combination of the various sub-layers, a intensively entangled system which connections various locations into a
strong, resilient, regional system.
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INTERMEZZO: LEAF SYSTEMS
The venation is used as an example to show how a fine branched system is much more suitable to be resilient.
Or as Katifori et al. see the leaf venation as a pervasive example of a complex biological network, endowing
leaves with a transport system and mechanical resilience (Katifori et al., 2009). In an experiment which is
represented by the images the resilience of the ‘vein system’ of the leaf is demonstrated by cutting the main
route (small hole at the bottom of the leave). The function of this main vein is consequently taken over by the
other veins that surround it.
In this study the leaf could serve as a reference towards a natural system which represents the value of a more
fine branched system which could handle internal flaws by offering alternatives within the system. When the
main ‘vein’ of the contemporary system in the Veenkoloniën is ‘cut’ the Veenkoloniën have a serious problem
in terms of for example energy and water availability. The proposed system for the Veenkoloniën establishes a
much more flexible system which is focuses on becoming less dependent of import of products which it could
produce itself.

Figure 16i-19i: images of the experiment conducted by Katifori et al., interruption of the main vein leads to changes in the
system to remain full functioning (www.sciencefriday.com).
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3.5 LOCAL: LOCAL PROJECTS
INTRODUCTION

The local scale is used as a demonstration of possible projects at the local scale as a reflection of the regional
implementation of systems. These local projects are thus contributions to the development of regional systems
and form the utilization of the high local potentials presented at the highest scale.
The local scale is a zoom of circa 5 x 5 kilometers which was demanded by the Eo Wijers competition. In this
zoom various local projects are distinguishable of which some will be further elaborated on as will be explained
below. The map the zoom which is made in the center of the Veenkoloniën, which includes a large part of
Stadskanaal, is presented.
A local project near Stadskanaal which is concerned with the retention, storage and purification of water, but
also co-productions of energy, is detailed further. Principles such as water purification strategies are a prime
example of how this is envisioned in other water retention and storage facilities in the Veenkoloniën. On this
detailed local project other projects in the zoom used during the Eo Wijers competitions are discussed in more
detail to demonstrate how they contribute to the development of the overarching system and to retain and
enhance the intrinsic quality in the Veenkoloniën.

Figure 187: zoom to the regional scale (5 x 5 kilometers as demanded by the Eo Wijers competition).
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WATER RETENTION AND STORAGE

Near the crossing of the ribbons village Nieuw-Buinen and Stadskanaal, a water retention and storage area is
envisioned due to the presence seepage and geographical lowness of this location (e.g. advantage of natural
water replenishment and less costs of earthwork). Below key design principles and other aspects of this water
retention and storage area are introduced.
Shape and phasing
The shape relates to the highly functional landscape of the Veenkoloniën and continues this in the long lines of
the contemporary plots (see also reference Figure 188 - 189). For the creation of different types of basins that
can fulfill different functions cross paths are introduced. These relate to the smaller plots which were also the
result of the so-called ‘dagwerken’ during a year of production, and were recognizable after the extraction of
peat (see also the reference maps).
Using the contemporary plot sizes enables phased development in time. Transformation per plot is possible
per couple of plots to increase the water retention and storage possibilities to increase the reduction of
dependence on imported water, create more storm water storage and cope with increasing demands due to
climate change. The sections show the possibilities for additional water storage during heavy rain events that
are expected as result of the climate changes. At this particular location the additional storage of water during
heavy rain events is of intrinsic value due to its location near Stadskanaal; an urban area with a high percentage
of paved area.
Water purification
In Figure 192 various stages in the enhancement of the water quality and purification process are depicted
according to their place. Water that enters these basins (besides seepage) is of relative low quality; pollutants
and particles which are washed from the urban area and nutrients which originate from the agricultural land
are causes. The first basins is presented in Figure 195 and are used for sedimentation of larger particles which
can settle due to the low flow rates in these basins. In these basins passive purification in initiated by the
helophytes at natural edges of the basins (the helophytes also prevent uncontrolled erosion of the edges).
From these basins the water is led to an active purification area which actively removes nutrients (helophyte
planting; i.e. Phragmites) and biologically actives the water (bacteria) by continuously shifting between dry and
wet (see also intermezzo Kristalbad) (Mulder, 2011; Ostendorp, 1993; Whigham et al., 1988). The water inlet
of these areas thus shifts in time from filled with water to empty (reference is a 12 hour rotation model; 4 hour
filling; 4 hour emptying and 4 hour drying). The water flows to the inner parts of these basins were again the
passive purification continues with the edges of helophytes (see also Figure 196).
The last type of basins focuses on offering retaining the water in the retention area and area again equipped
with passive purification by helophytes. This basin has an open connection with the previous basin.

Figure 188 -189: reference to the contemporary situation (i.e. plot size), and the historical sistuation (1850) around the time
of reclamation (www.watwaswaar.nl).
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ELECTRICAL CONNECTION

WATER CONNECTION

BASIN TYPE 1
BASIN TYPE 2
BASIN TYPE 3

Figure 190-192: representations of the basic functioning of the infrastructure (PV left and water middle Figure) and
purification process (right Figure).

Figure 193: Detailled zoom to an example project; a water retention and storage facility near Stadskanaal.
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This ‘watermachine’ is a passive system in which only energy is used during the transportation of the water
from the first basin to the active purification zone. Energy needed is extracted from renewable sources. In the
water retention and storage area production of energy from renewable sources is also one of the important
other functions that the area fulfills, as will be further elaborated below.
storm water (0.5 m)
water retention (2 m)
water (min. 0.5 m)
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Figure 197: third type of water basin;
passive purification and storage.
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Figure 196: second type of water basin;
active purification and storage.
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Figure 195: first type of water basin; sedimentation.
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Figure 194: differences in water level throughout the year.
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Figure 201: connection between
Stadskanaal and the first basins.
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Figure 199-200: connection between basins.
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Figure 198: floating PV systems.

Figure 202: new living environments near Stadskanaal.
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Other functions
Water retention at this location has also multiple functions that are ‘co-produce’ and ‘co-developed’
besides the primary water related functions of the water retention and storage area. The first is floating
photovoltaics which are implemented to create a multifunctional use of the water surface which creates
(additional) revenues. As explained earlier circa one third of the water surface is used as production area
for electricity. Here the application of photovoltaics results potential surface of well over ten hectares and a
potential production of 53 TJ per year (with an efficiency of 15 percent). Production of electricity thus used
to make water storage more attractive as a land use. Besides the direct utilization of solar energy does the
water retention area offers potential for production of biomass (especially ‘wastes’ which will occur during
maintenance of the ‘watermachine’).

Figure 203: water retention and storage facility near Stadskanaal.
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The second is related to the location of this area near Stadskanaal, what is utilized as usage of the new water
surfaces as new living environments. New market potential is created to develop new housing projects that
possibly can play a part in red-for-red arrangements or as financing measures for the water retention areas.
Housing in combination with the water areas can at least be used to create a more attractive urban border
towards the open landscape.
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The third main usage of the area is for recreational purposes. First of all as an urban outlet area
(‘uitloopgebied’), but also various watersports are imaginable on the large water bodies during various
parts of the year (e.g. surfing or ice-skating). Leaving the sedimentation basins near Stadskanaal open from
photovoltaics it is possible to give (recreational) water uses an opportunity.
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INTERMEZZO: KRISTALBAD
A good example of a water retention area is a project called Kristalbad, because it represents a project that
searches for integration of various functions that are called for in the Veenkoloniën. This project searches
solutions for the following main problems or implication of various water system enhancements (www.wrd.nl,
2012):
•
•
•
•
•

The large water drainage from Enschede to Hengelo.
The large fragmentation in the particular area.
Natural purification of water.
Ecological connection between two main areas (Driene and Twekkelo).
Recreational demands.

The main purpose of this area is to (temporarily) store water (up to 187.000 cubic meters of water) to keep
Hengelo dry. It is however and excellent example of cooperation with knowledge institutes to acquire state of
the art methodologies (in this case with the Wetland Research Centre of the university of Halmstad, Sweden).
Influence of light, air and vegetation growth to enhance the purification process of the basins and enhance the
break down and convert nutrients.

Figure 20i-23i: reference images from the recently realized Kristalbad (www.wrd.nl & www.eelerwoude.nl (realization
image)).
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INTERMEZZO: NEW CROPS FOR THE VEENKOLONIËN - LUPINE
The contemporary main focus of crops in the Veenkoloniën is the potato. Dependence on European subsidies
which are expected to be terminated in the year 2012 stimulates the search for new crops that might offer
opportunities to sustain the agricultural companies in the Veenkoloniën with the transition to new types of
crops.
One experiment which was introduced to me during a Veenmarkt by a regional farmer was the possible
transition to the farming of Lupine as sources of proteins for feed of livestock and people. The Lupine (Lupinus)
is being seen as a competitor and possible substitute for the large imported of foreign soya.

LUPINE AS CROP

Lupine as a crop becomes more and more feasible due to improvements in breeding varieties to increase the
production per hectare. It is considered to be a good (biological) crop when it produces around three tons per
hectare; something is already possible at the dryer sand grounds (!). Furthermore does Lupine offers beneficial
side effects such as improvement of the soil structure and enhancing the nitrogen content of the soil.

LUPINE AS PRODUCT

Lupine is already used in the food industry. Since the 1990’s the industry uses lupine flour as substitute for
genetically modified soya, to meet consumer’s demands against such products (i.e. cakes, bread, croquettes,
fishsticks). Lupine is a good substitute for soya in bakery products and due to its high protein content, a good
meat substitute (Prins et al., 2011).
The pod which contains the seeds can be used a fiber product to enhance the fiber content of products. The
seeds can be used as source of protein and fibers in various forms such as flours. Large producers are for
example Australia with an estimated one million tons per year, Europe ‘only’ produces 150.000 tons per year
(mainly Germany and France) (Prins et al., 2011). In the Figure three species of Lupine are presented which
offer potential to be an alternative crop in the Veenkoloniën.

LUPINUS ANGUSTIFOLIUS

LUPINUS ALBUS

LUPINUS LUTEUS

e

n

e:

or

t

or

k,

n

Most suitable for the Dutch conditions.

Lupine variety with the highest

Lupine specie for the poor sand grounds

Suitable
for thesmalbladige
sand
soils of the
potential
yields.
The growth season is Gele
and
with
good
drought tolerance.
Blauwe,
Blauwe,
Blauwe,
smalbladige
smalbladige
Witte
Witte
Wittelupine
lupine
lupine
Gele
Gele
lupine
lupine
lupine
Veenkoloniën. Least sensitive for
in general too long for the Netherlands. Relative low yields compared to other
lupine
lupine
lupine
(Lupinus
(Lupinus
(Lupinus
(Lupinus
(Lupinus
(Lupinus
albus)
albus)
albus)
(Lupinus
(Lupinus
(Lupinusluteus)
luteus)
luteus)
possible
diseases.
Most
sensitive for
possible diseases.
varieties.
angustifolius)
angustifolius)
angustifolius)

Potential:
2-5
ton/hectare
Potential:
2-6 ton/hectare
Potential:
1.5-2.5
Meest
Meest
Meest geschikte
geschikte
geschikte
lupine
lupine
lupine voor
voor
voor InIn
Inpotentie
potentie
potentie
lupine
lupine
lupinemet
met
methoogst
hoogst
hoogst Lupine
Lupine
Lupinevan
van
van
de
de
deton/hectare
arme
arme
armezandgrond.
zandgrond.
zandgrond.

Nederlandse
Nederlandse
Nederlandsethreeomstandigheden.
omstandigheden.
omstandigheden.
mogelijke
mogelijke
mogelijke
opbrengst,
opbrengst,
opbrengst,
maar
maar
maarvaak
vaak
te
te Lage
Lage
LagepH
pH
pHthe
tolerantie
tolerantie
tolerantie
(4,5-6,0)
(4,5-6,0)
(4,5-6,0)
en
en
Figure24i-26i:
Lupine
species with different
qualities
and potentials
invaak
thete
perspective
of
Netherlands
and the en
Veenkoloniën
(Prins et al.,
2011). leem
Kalkarme
Kalkarme
Kalkarmegronden
gronden
gronden
(zand-,
(zand-,
(zand-,
leem
leem lang
lang
langgroeiseizoen
groeiseizoen
groeiseizoenvoor
voor
voorNederland.
Nederland.
Nederland. grootste
grootste
grootstedroogtetolerantie.
droogtetolerantie.
droogtetolerantie.

en
en
enrivierklei)
rivierklei)
rivierklei)met
met
metoptimale
optimale
optimalepH
pH
pH Meest
Meest
Meestmassale
massale
massalegewasontwikkeling.
gewasontwikkeling.
gewasontwikkeling.
tussen
tussen
tussen555en
en
en6,8.
6,8.
6,8.Koolzure
Koolzure
Koolzure
kalkkalkkalk- pH
pH
pH tussen
tussen
tussen-5,5
5,5
5,5 en
en
en 6,8.
6,8.
6,8. Meest
Meest
Meest
VERBORGEN
KRACHT
VEENKOLONIËN
3.0
gehalte
gehalte
gehaltemoet
moet
moetniet
niet
nietboven
boven
boven0,8%
0,8%
0,8% gevoelig
gevoelig
gevoeligvoor
voor
voorbrandvlekkenziekte.
brandvlekkenziekte.
brandvlekkenziekte.
komen.
komen.
komen.Onderscheid
Onderscheid
Onderscheidtussen
tussen
tussennietnietniet-

195

SCALE ENLARGEMENT

The second detail is concerned with the scale enlargement that is envisioned in this part of the Veenkoloniën
(optimal soil, water and spatial conditions). Average contemporary plots of 20 hectares are joined to enlarge
the plot sizes. Scale enlargement can contribute to enlargement of the productivity per plot and create
efficient bulk primary production as input for the bio-based. It also fits in the image that an increasing number
of agricultural companies fail to find a good successor. Scale enlargement can be realized in time with the
reduction of the number of land users.
Larger plot sizes have also other, cost-reducing impacts. Increasing the plot size will reduce the yearly returning
maintenance costs of for example ditches.
Spatial qualities are retained because the highly valued open landscape is maintained. Problems related
to agricultural buildings losing their purposes (less agricultural companies) can also be seen in the view of
shrinkage. Re-use of these facilities might be a good possibility; Figure 213 gives an idea of new functions (e.g.
elderly or energy house).

Figure 204-207: scale enlargement in the zoom (5 x 5 kilometers). Combining various plots and reduction of the number of
agriculural companies. Broadening of the water ditches and larger water edges to reduce run-off.
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Figure 208-209: section of the main channel (upper section) with possible productive roadsides (i.e. short rotation coppice),
and broadening of the ditches between the larger plots with broadening of the edges, possible (recreational) paths.
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BIO-BASED BUSINESS PARK AND WIND ENERGY
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Figure 210: impression near the bio-based bussiness area near Stadskanaal.
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The business park near Stadskanaal is being developed and enlarged in the near future (see also the
development map at the beginning of this section). Stimulation to use the space available for the businesses
and industries that focus on the bio-based economy is part of the development of that actual economy.
For the (re-)development of the business park an additional land use is envisioned according to findings for
opportunities of wind energy in the Veenkoloniën. This relates to the general preference of inhabitants to
combine wind turbine parks with business- and industrial parks and Greenhouses.

For the allocation of the wind design propositions of Heersche et al. are implemented (Heersche et al., 2006).
These main design principles according to these authors used for the design of this wind turbine park are listed
below.
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The distance to housing areas is at least 400 meters.
There is no interference with power pylons, power lines and other wind parks (>8 km to the following park)
from the main infrastructure and urban areas in the surrounding of the turbine park.
Distance between turbines is at least five times the rotor diameter (proposed hub height and dimension 80
meters).
Main view sheds are incorporated to get a proper dimension of the uncovered tower (suggested 30%).
In the direct surrounding is the visibility on the wind turbines is minimalized with implementation of
planting and business buildings (see also Figure 210).
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RIBBON VILLAGES
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Special attention is paid to the ribbon villages. From the main elements that form the concept these structures
are the most under pressure due to possible loss of real estate (shrinkage) and lacking supporting structures.
Channels and ‘wijken’ often were accompanies by trees. After many channels and ‘wijken’ were damped were
trees the main elements which remained to these structures. In the ribbon villages strengthening, restoring and
applying new lanes will keep these historical structures recognizable even when real estate is removed.

Figure 211: section of a ribbon village; Populus as reminder of the former canals, Quercus as guidance near the roads.
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Figure 212: birdview of the section in Figure 211; strong articulation of the ribbon village.
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Figure 213: impression of a the ribbon village Nieuw-Buinen strengthening of the identity and recognisability with the help of
lanes which will remain visible even when shrinkage lead to reduction of the built intensity. Left, re-use abandoned real estate.
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3.6 PROPOSED INTERVENTIONS VS CHALLENGES
The ‘new legend’ that results from the application of the system approach offers the perspective on solving
the challenges presented in the problem statement, and the consequent elaboration in the framework
which included the local input including the Veenmarkten. In the table the ‘new legend’ with the proposed
interventions is cross-referenced with the main challenges. As can be concluded from the table is that all the
challenges are addressed by the possible interventions. Various interventions are contributing to solutions of
multiple challenges due to multifunctional land use.

Urban area (centers)

Oxidation of peat (declining soil and
GHG emission)

Dependency on EU subsidies

High exergy energy used for low
exergy purposes

Greenhouse gas (GHG) emissions due
to use of fossil fuel use

Energy supply highly dependent on
non-renewable, fossil based sources

Decline of functions

Change in real estate demand due
to demographic changes (graying
and hazing)

Out of market real estate

Climate change mitigation necessary
to prevent further development of the
phenomena

Fresh water availability under pressure

Higher average temperatures and
highest temperatures

Change in precipitation pattern (more
precipitation in the winter, less in
summer; more intense precipitation)

Table 24: the new legend of the Veenkoloniën versus the challenges present and expected in the Veenkoloniën (for an
enlarged version see the digital version of the thesis which is included on the DVD attachment).

Central functions

Industrial/business

Waste heat
utilization

Cascading to
reduce emission

Cascading between
various users

Ribbon villages (lintdorpen)
‘Extension’ ribbon villages

Optimal
connection to
surrounding
centers

Cattle farming

Heat grid optimally
extendable to
surrounding
potential market

Higher groundwater; less peat
oxidation (GHG)

Opportunities biobased economy

Agriculture

Opportunities biobased economy

Small-scale agriculture

Higher groundwater; less peat
oxidation (GHG)

Higher groundwater; less peat
oxidation (GHG)

Opportunities biobased economy

Higher groundwater; less peat
oxidation (GHG)

Extensive agriculture

Higher groundwater; less peat
oxidation (GHG)

Higher groundwater; less peat
oxidation (GHG)

Opportunities biobased economy

Higher groundwater; less peat
oxidation (GHG)

Forest

Capturing of CO2

Capturing of CO2

Scale broadening

Higher groundwater; less peat
oxidation (GHG)

Shadow and
cooling effects

Capturing of CO2

Capturing of CO2

Shadow and
cooling effects

Capturing of CO2

Capturing of CO2

Cleaning of water

Scale broadening

Higher groundwater; less peat
oxidation (GHG)

Retention and
storage of fresh
water

Scale broadening

Higher groundwater; less peat
oxidation (GHG)

Forest/wood bank/lane existing
Forest/wood bank/lane new
Water infrastructure technocratic (i.e. canals)

Transportation of
water

Water infrastructure natural (i.e. streams)

Transportation of
water + retention
and storage

Water retention/storage

Retention and
storage of water in
the surrouding

Greenhouses floating

Retention and
storage of water in
the surrouding

Cooling effects

Retention and
storage of fresh
water

Algae production;
renewable energy
source

Scale broadening

Waste heat

GHG neutral/no
emissions

Reduction energy
demand

GHG emission
reduction

Geothermal double (deep)

GHG neutral/no
emissions

Renewable energy
source

GHG emission
reduction

Heat pumpt (undeep)

GHG neutral/no
emissions

Renewable energy
source

GHG emission
reduction

Heat/cold storage

GHG neutral/no
emissions

Renewable energy
source

GHG emission
reduction

Combined heat and power

Heat storage

GHG neutral/no
emissions

Renewable energy
source

GHG emission
reduction

Solar energy (boiler)

GHG neutral/no
emissions

Renewable energy
source

GHG emission
reduction

Solar energy (PV)

GHG neutral/no
emissions

Renewable energy
source

GHG emission
reduction

Wind energy

GHG neutral/no
emissions

Renewable energy
source

GHG emission
reduction

GHG neutral

Renewable energy
source

GHG emission
reduction

Cascading between
types of users;
different exergy
demands

Algea (greenhouses)
Fermentation
Biogas storage

Storage of
produced gas

Heat grid
Urban water storage/pocket parks (urban
area through demolition)
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Higher groundwater; less peat
oxidation (GHG)

Re-use of heat;
heat storage
Direct water
storage in urban
areas

GHG neutral/no
emissions

Renewable energy
source

GHG emission
reduction

Cooling effects

Restructuring (demolition, re-development,
qualitative improvements)

Reduction energy
use

Taking surplus
real estate of the
market

Adaptation of
existion real
estate

Reduction energy
use

GHG emission
reduction

New living environments (i.e. water, nature,
forest)

Reduction energy
use

Market-oriented
development

Market-oriented
development

Reduction energy
use

GHG emission
reduction

VERBORGEN KRACHT - VEENKOLONIËN 3.0

Heat cascading
from high to low

biomy

New jobs in
processing
industries

Strengthening of
the ribbon villages

New elderly
functions

Rules concerned planning (i.e. scale
enlargement in agriculture)

New elderly
functions

Connection with
i.e. Hondsrug
and Westerwolde
centers

Facilities in
surrounding
centers
Higher groundwater; less peat
oxidation (GHG)

Core function
retained
Co-production of
wind energy
Diversity of the
lintdorpen

Live and work in
Lintdorpen

Old people housing

New jobs in
processing
industries

Proud to the landscape (space and
historical development)

Historical connection to energy

Connection between the Hondsrug
and Westerwolde

Historical tree lines (disappeared)

Accessiblity of the landscape

‘Depth’ of the landscape

Work

Liveability

Water quality (import of low quality
water, influences of agriculture)

Technocratic design of the main water
system (canalized)

Water shortages (export during winter,
import during summer)

Oxidation of peat (declining soil and
GHG emission)

Central live and
work centers

Bio-based
economy

Scale enlargement
and broadening

Bio-based
economy

New land uses

Scale enlargement
and broadening

biomy

Higher groundwater; less peat
oxidation (GHG)

Bio-based
economy

New land uses

Scale enlargement
and broadening

biomy

Higher groundwater; less peat
oxidation (GHG)

Bio-based
economy

New land uses

Scale enlargement
and broadening

ing

Higher groundwater; less peat
oxidation (GHG)

biomy

Nature as quality

Changing views
Re-use of historical
water system

Water as historical
quality
Water as natural
quality

ing

Higher groundwater; less peat
oxidation (GHG)

Retention and
storage of water

Natural system as
complementation

ing

Higher groundwater; less peat
oxidation (GHG)

Retention and
storage of water

Retain instead of
export

ing

New land uses

Storage and
retention of water,
natural purification

Historical canal
system retained
Natural
watersystem

Water as usable
surface

Retention and
storage of water
Energy landscape

Veenkoloniën 3.0

Veenkoloniën 3.0

Energy production

Bio-based
economy (energy)

Energy landscape

Veenkoloniën 3.0

Veenkoloniën 3.0

Energy production

Bio-based
economy (energy)

Energy landscape

Veenkoloniën 3.0

Veenkoloniën 3.0

Energy production

Bio-based
economy (energy)

Energy landscape

Veenkoloniën 3.0

Veenkoloniën 3.0

Energy production

Bio-based
economy (energy)

Energy landscape

Veenkoloniën 3.0

Veenkoloniën 3.0

Energy production

Bio-based
economy (energy)

Energy landscape

Veenkoloniën 3.0

Veenkoloniën 3.0

Energy production

Bio-based
economy (energy)

Energy landscape

Veenkoloniën 3.0

Veenkoloniën 3.0

Energy production

Bio-based
economy (energy)

Energy landscape,
new landmarks

Veenkoloniën 3.0

Veenkoloniën 3.0

Energy production

Veenkoloniën 3.0

Veenkoloniën 3.0

Energy production

Bio-based
economy (energy)

Energy landscape

Veenkoloniën 3.0

Veenkoloniën 3.0

Energy production

Veenkoloniën 3.0

Veenkoloniën 3.0

Energy storage

Veenkoloniën 3.0

Energy region 3.0

Energy production

Energy landscape 3.0
Storage of water in
the surrouding

Local solutions to
store and retain
water at location

Greening urban
area
Improvement of
qualities

Adaptation

New living qualities
and environments

Market oriented
development
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3.7 DEVELOPMENT STRATEGY AND COMMUNICATION
A part of the Eo Wijers competition is the vision on the development strategy and how the proposed
interventions should be communicated. This vision is also incorporated in this study because this vision on the
proposed strategy is valued as an intrinsic element of the realization of the Veenkoloniën 3.0.
Elaboration of the design propositions and the development of a definitive vision and design on the scale of
the Veenkoloniën are realized by active engagement with stakeholders during an open process in which they
can contribute. During this process the system approach operates as guidance, for example in the coherence
between the local and the regional scale or the allocation of certain developments. Example projects from
outside and inside the Veenkoloniën are used to express the ambitions, to inspire and to approach and
stimulate talented entrepreneurship.
Various communication channels are utilized to reach and engage with a broad audience. Besides classical
methods such as newspapers, also (social) media are used. Elaboration of the vision on the Veenkoloniën 3.0
leads to a broadly supported program that envisions the realization of a strong system in the Veenkoloniën that
promotes development on both the regional and local scale.
With the regional supported program as a starting point, a phased realization during the coming decades is
possible in cooperation with local stakeholders. Clear communication with stakeholders is realized because
all interventions are based on shared ambitions from the overarching vision and program on the scale of the
Veenkoloniën. Successes in the realization are used to invalidate the bad image of the Veenkoloniën and to
present itself as an attractive region.
Cooperation on the regional and local scale is essential to realize projects with success and to effectively
guide processes such as shrinkage. Cooperation results in the display of a strong regional unity which helps
with finding of local and (inter-)national partners. International conferences and usage of existing networks
of for example Energy Valley can bring partners to the Veenkoloniën. Further cooperation in initiatives such
as ‘Agenda voor de Veenkoloniën’ offer potential to collectively realize the Veenkoloniën 3.0, and express it as
well. That urgency to cooperate is present is underlined by Baukje Galama, major of Stadskanaal:
“Especially for the subject of energy and the bio-based economy, but also for shrinkage is coordination and
to see beyond the own borders an absolute necessity to realize opportunities and to influence national and
international programs” (translated from Dutch, Interview Veenmarkt 3).
(Inter-)national programs will have their impact on the Veenkoloniën and can be excellently accommodated
with the help of the system approach. Programs help to generate income and to turn ambition into (new)
projects. Investment of profits in the regional coherent system helps to utilize the hidden force (verborgen
kracht) in the realization of an independent Veenkoloniën 3.0.
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Figure 214: communication of the proposed
approach of the Eo Wijers competition.
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Figure 215: further elaboration of the program on the
scale of the Veenkoloniën, reflection of local ambitions.

Figure 216: communication during realization of
the regional systems in local projects.
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3.8 VISION COMMUNICATION STRATEGY
INTRODUCTION

This vision is specified on the communication (a part of the Eo Wijers competition). The communication plan is
based on three main parts; communication of the approach and proposed elaboration, the eventual elaboration
of the vision after the thesis (with the program of interventions) and the elaboration on the local scale (local
projects). This vision is part of the demand of the Eo Wijers competition for a ‘special communication tool’, this
tool is also introduced in the next section.
A good cooperation is important as explained in the previous section. Communication of the proposed
methodology and the elaboration with the stakeholders in the Veenkoloniën is an important tool to erect a
durable cooperation (e.g. between inhabitants, farmers and politicians).
To reach the stakeholders about the approach and the spatial elaboration of demands, the application of
various communication channels help to reach a more diverse target group in an effective manner. Physical
means of communication (see the special communication tool) that are placed in the public space (i.e. busy
places such as the market) are a good example. Communication tools in the more personal sphere are for
example regional newspapers or local television- and radio stations which are utilized to inform and activate
stakeholders to participate about the future of their Veenkoloniën. Digital communication tools can be used to
engage with stakeholders online to inform and discuss on for example blogs.
The various communication channels regarding the various target groups can be repeated during the
elaboration on the regional scale and during the local projects. Stakeholders are brought together to
successfully realize local projects and to be collectively represented in the regional ambitions.

Figure 217-218: communication on a local bus (above) and in local newspapers (right page).
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SPECIAL COMMUNICATION TOOL

As special communication tool is an information panel developed as an example of a possible communication
tool to inform in the public space, to gather feedback and stimulate debates. The link is made with the digital
world to engage with other target groups as well (i.e. youth). A website and/or an app (application) can be
developed to inform and to discuss. The link is here made with a QR-code (Quick Response code) that can
be scanned with for example a smartphone or tablet that automatically redirects towards the website or
application. The used information on the panel and the QR-code can be used on other information carriers as
well; for example in a bus shelter or in a regional newspaper.
The mobile element is usable during the three main parts, to communicate new developments and to gather
feedback from a wide public. During local participation processes it can be used as well for individual projects,
during the project but also during realization and afterwards as information panel at location.
As reference for the transitions to renewable energy that is envisioned in the Veenkoloniën 3.0 the energy
needed in the mobile element (i.e. lights) can be provided by solar energy. A model without solar panels is also
possible for usage inside; for example in a library of town hall.
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Figure 219-220: link to the website and/or app with the help of a QR-code (left), communication and
discussion in the public space (above.
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Figure 221: information during realization of the project, what and why is it being realized, how does it relate to the
Veenkoloniën 3.0; what can is mean for i.e. inhabitants.
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Figure 222: information after realization of the project, why is it realized and how does it work, how does it relate to the
Veenkoloniën 3.0.
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3.9 MAIN INTERVENTIONS AND IMPORTANT STAKEHOLDERS
For the realization of the plans primary and secondary stakeholders are appointed which are needed or can
help to realize the proposed interventions. Primary stakeholders are those stakeholders whom are essential
to incorporate in the implementation and realization. Characteristics of these stakeholders are that they are
essential due to landownership, financial position, policy makers or inhabitants of an area/region. Secondary
stakeholders can be good to incorporate because it can add to the acceptance of change and thus for example
speed up the process in a later stage (e.g. avoiding resistance during implementation and realization).
Secondary stakeholders can also be stakeholders with other demands but are possible to include in the primary
intervention (e.g. recreation and nature development or greenhouses and water storage).
The table introduces the proposed utilization of interventions and stakeholders. During the thesis the
Veenmarkten were the primary moments at which input was gathered. The realization of the plans will require
further participation and interaction with the at least the primary stakeholders.
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Waterboard

Developers

Energy associations/
energy valley

Housing associations

Businesses

Potential inhabitants

Nature (organizations)

Consumers

Recreational

Investors/entrepeneurs

Knowledge (businesses)

Politicians

Farmers

Inhabitants

Table 25: the proposed interventions (new legend) in relation to important stakeholders, darker collor are primary
stakeholders (percieved as highly necessary for a successful local project) and secondary stakeholders (may be important).

Built area (centers)
Industrial/business
Ribbon villages
‘Extension’ ribbon villages
Agriculture
Cattle farming
Small scale agriculture
Extensive agriculture
Forest
Water retention/storage technical
Water retention/storage natural
Water infrastructure technical
(canals)
Water infrastructure natural
(streams)
Greenhouses (floating)
Waste heat
Geothermal doublet (deep)
Heat pump (undeep)
Heat/cold storage
Combined heat and power
Solar energy (boiler)
Solar energy (PV)
Wind energy
Algea (greenhouses)
Fermentation
Biogas storage
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3.10 MAIN RESULTS VEENKOLONIËN 3.0
INTRODUCTION

The driving challenges in this study are accommodated by the proposed design of the Veenkoloniën 3.0. Below
a very brief overview is given concerned with the main results per topic to give an initial insight in the expected
results.

ENERGY

In the Veenkoloniën 3.0 the dependence on imported, non-renewable energy is transformed into an
independent energy system that even can export energy. The overview in the Figure presents the main results
that are realized.

WATER

The contemporary water system is highly dependent of imported water from the IJsselmeer because during
periods of abundant water supply it is exported. Effects of climate change will result also in a larger water
demand.
Adaptation in the water system as envisioned in the Veenkoloniën 3.0 will eventually lead to an independent
water system which is capable of dealing with the possible implications that are predicted in the W+ scenarios
of the KNMI.

10.4 PJ/YR

5.4 PJ/YR

€ 725.000.000

€ 370.000.000

1.7 PJ/YR
€ 115.000.000
0.8 PJ/YR
€ 1.500.000
PJ/YR
€

depending on demand

depending on demand

10.4 PJ/YR
€ 200.000.000

Figure 223-224: main results Veenkoloniën 3.0; energy (left) and water (right).
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SHRINKAGE

Centralization and mobilization of facilities, managing of real estate and development of diverse employment
opportunities contribute to the livability in the Veenkoloniën. They can be perceived as reasons to stay or to
come, which results in maintaining of the social climate. The uniqueness of the Veenkoloniën remains intact
and core qualities are reinforced (e.g. ribbon villages, quietness and openness) so that inhabitants can continue
to identify themselves with the Veenkoloniën.

BIO-BASED ECONOMY

The transition towards a bio-based economy is made possible by the Veenkoloniën 3.0. Focusing on higher
added value will increase the attractiveness of this economy because it also supports employment of a
more diverse labor force. Agriculture in the Veenkoloniën is placed in a much broader perspective in which
agriculture fulfills an important role.
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Figure 225-226: main results Veenkoloniën 3.0; shrinkage (left) and the bio-based economy (right).
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INTRODUCTION
In this final part of the study the conclusion (4.1) regarding the whole thesis is presented. The conclusion is
structured according to the problem statement and research questions presented in the first part of the study.
After the conclusion the discussion (4.2) and further research (4.3) are presented as final sections of this study.
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4.1 CONCLUSION
This study started with the main problems that where appointed by the Eo Wijers foundation for the Eo Wijers
competition 2011-2012. Both the competition and this study are concerned with the Veenkoloniën, a region
in the North of the Netherlands. The main problems concern the energy transition (to renewable energy), the
water system, shrinkage (demographic) and agriculture. In this study these problems were analyzed further to
formulate the central problem statement:
The future of the Veenkoloniën is uncertain due to dependence on non-renewable energy sources, imported
water and subsidized agriculture; in addition to this dependence, the Veenkoloniën will continue to be
confronted with a shrinking population.
Development of an approach that could integrate interventions on the local and regional scale that contribute
to solve problems and include potentials which relate to the problem was important during this study.
Implementation of the approach should result in a sustainable value creation which helps to establish stability
within the Veenkoloniën. Various elements of this study (i.e. the problem analysis in the framework, the
landscape analysis and design on multiple scales) helped to develop the approach during an iterative process.
The main research question was formulated to find solutions to answer the main problem. The main research
question is concerned with the problems from the central problem statement and the development of the
approach. To address the main research question various sub-research questions have been formulated to
guide the study. First the sub-research questions will be briefly appointed before addressing the main research
question in the final section of this conclusion.
How is the contemporary landscape of the Veenkoloniën formed, what are its characteristics and how are these
valued by the inhabitants?
Energy is historically entangled with the Veenkoloniën. During this study two main periods of energy production
have been distinguished. The Veenkoloniën 1.0 as a period in which peat was extracted in large quantities
for fuel purposes, from the early 15th century until the beginning of the 20th century. During the second half
of the 20th century the Veenkoloniën 2.0 started to supply energy in the form of oil and gas. Contemporary
inhabitants value the relation that their region has with energy and see potentials in the Veenkoloniën as a
large provider of energy from renewable sources in the future.
Extraction of the peat during the Veenkoloniën 1.0 has played an important role in shaping contemporary
landscape structures in the Veenkoloniën. Continuous adaptations of the Veenkoloniën for its agricultural
purposes lead to present-day structures that are highly valued by its inhabitants. Qualities that are emphasized
often relate to the openness, the ribbon villages and the centers. These structures have been appointed as the
core qualities of the Veenkoloniën.
What opportunities are offered by renewable energy sources in the Veenkoloniën to become independent and
develop itself as an energy exporting region?
The energy transition towards renewable energy is in the Netherlands considered to be in the ‘take-off’
phase. This relatively early stage in the transition is also reflected by the relatively low percentage of energy
from renewable sources (3.8 percent in 2010) and high dependence on (imported) fossil fuels. For the energy
provision of the Veenkoloniën (demand 21 PJ per year) this percentage may be very similar.
Potentials for various types of renewable energy sources which are available in the Veenkoloniën have
been analyzed during this study. Utilization of high potentials during the coming decades could result in a
Veenkoloniën that can produce sufficient energy from renewable sources for their demand. In that perspective
the Veenkoloniën will become independent in terms of energy. Available potentials are so extensive that even
export of renewable energy belongs to the possibilities.
This study concludes that the opportunities offered by renewable energy to become independent from
imported energy, which is mainly produced from fossil fuels, are high. Utilization of potentials present in the
Veenkoloniën for the various renewable energy sources could result in a Veenkoloniën which is a producer and
exporter of renewable energy.

VERBORGEN KRACHT - VEENKOLONIËN 3.0

221

What are the problems concerned with the water system and what opportunities are offered to develop an
independent water system for the Veenkoloniën?
Water problems in the Veenkoloniën arise from the discrepancies between demand and supply. These
discrepancies are related with export of water during the winter and import of water during the summer. To
compensate the shortages during the summer approximately 45 million cubic meters of water is imported
during an average year, mainly from the IJsselmeer. Discrepancies between demand and supply are expected to
increase due to effects of climate change. Besides the quantity also the quality is considered to be insufficient
due to presence of, for example, phosphates and nitrates.
To decrease the dependence on imported water it is concluded that the Veenkoloniën must retain and store
more water during periods of abundance (i.e. winter). Incorporation of the W+ scenario of the KNMI leads to
the estimation that approximately 11 percent of the Veenkoloniën with an average depth of 1.2 meters, or
comparable capacity, is needed to solve the quantitative water problems.
What developments concerning the process of shrinkage in the Veenkoloniën are likely to occur and what kind of
opportunities does it offer?
Demographic change is the main cause of shrinkage in the Veenkoloniën. Social cultural developments, regional
economic developments and spatial planning decisions (provincial and national) are driving factors in changes
in the demographics of the Veenkoloniën.
A combination of the decrease of the household’s size and the overall demographic changes lead to an
alteration in the quantitative and qualitative demand of real estate. On the long term a surplus of real estate is
expected in the Veenkoloniën due to the reduction of the overall demand.
Other than effects on the real estate market, are the problems expected with the livability of the Veenkoloniën
because facilities are closing and social structures are expected to become under pressure due to the loss of
inhabitants. Livability also relates highly to the perspective of suitable jobs, and is seen by inhabitants as an
important element of their livelihoods in the Veenkoloniën.
This study concludes that the main potentials to guide the process of shrinkage can be found in management of
real estate, up-scaling of facilities and offering perspective on work. These interventions offer perspective on a
livable region which is a continuation of the (contemporary) social cohesion.
How can the subsidized agriculture be transformed to become a pillar under the development of a bio-based
economy?
By far the main land use in the Veenkoloniën is agriculture. Potatoes are the main crop in the Veenkoloniën
which are dependent on subsidies of the European Union to make the production profitable. In 2013 these
subsidies will stop and uncertainty about the future for the main land user arises.
Moving away from unprofitable crops is an important part of the transition to use the primary production
capacities of the Veenkoloniën as input for the development of an independent, bio-based economy. It is
concluded that the (open) landscape has the potential to cultivate (new) crops for (new) processing industries
(e.g. pharmaceutics, food and food, chemicals and materials and eventually fuels and energy).
What approach is suitable for the integration and implementation of possible results related to the
opportunities in energy, water, shrinkage and a bio-based economy?
The approach for the Veenkoloniën should facilitate integration of solutions and utilization of potentials on
both a regional and local scale for the various key topics of this study. Coherence and feedback between scales
should be self-evident to enhance, for example, the input from local stakeholders. Implementation of the
approach should result in a sustainable value creation and stability in the Veenkoloniën.
For this study a system approach is introduced. The proposed system approach actively links regional and local
scales and promotes the realization of regional cooperating and exchanging systems. Coordination between
local and regional scales in solving problems and in the utilization of the (highest) potentials is facilitated. The
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focus on the local scale to realize the regional systems results in enhancing the resilience and flexibility of the
Veenkoloniën as a whole. Systems which concentrate on the local scale are able to deal with elimination of
dependencies on local sources. In that way these systems reduce the dependency of (singular) externalities
(e.g. water from the IJsselmeer in the contemporary situation) and enhance the stability.
This last sub-research question brings us to the overarching research question which is presented and
concluded with in the following section:
What are the opportunities that are created by the transition to renewable energy, the water system, shrinkage
and agriculture, and how can these be combined in an approach that integrates possible solutions to create an
independent and sustainable future for the Veenkoloniën?
The core qualities are taken as a starting point for implementation of the system approach which incorporates
the highest potentials, regional and local ambition and demands. In line with its historical nature the
Veenkoloniën will become an energy producing and exporting region again. From the results it can be
concluded that the Veenkoloniën will produce sufficient electricity, heat, biogas and co-produce (transportation)
fuels from renewable sources for its own demand as well for export purposes.
Enhancements in the water system are made to improve the water quality and the water availability. Once the
envisioned water system is realized it could provide sufficient water throughout the year. During this study the
‘worst’ climate change scenario (W+ KNMI) is incorporated to provide a perspective on a solid water system. It
is concluded that the Veenkoloniën 3.0 result in a water system that is independent from imported water and is
able to improve the water quality through natural processes.
Anticipation on shrinkage is realized by up-scaling of facilities and coordination between centers to reduce
the competition. Management of the real estate market will align the regional market internally and with
the changing demands. Realization of new job potential will help to create a perspective on employment.
Realization of a higher added value and possible establishment of associated research and development
departments in the Veenkoloniën can also increase the demand for a higher level of education. This will
contribute to opportunities to educate people within the Veenkoloniën, because suitable work is available.
This study concludes that centralization and mobilization of facilities, management of the real estate market
and development of diverse employment opportunities contribute to the livability of the Veenkoloniën
and therefore contribute to the anticipation on shrinkage. Inhabitants can identify themselves with the
Veenkoloniën 3.0 because the core qualities are included and strengthened, which results in preserving the
perceived uniqueness of the Veenkoloniën.
Contemporary agriculture and the processing industries need to be stimulated and facilitated, to focus on
other (new) crops (e.g. Lupine) which can result in a higher added value. Processing in the chemical-, foodand pharmaceutical industry are possibilities to realize such added value and contribute to an attractive
bio-based economy. Cooperation on a (inter-)national level to attract knowledge, investments and to reach
markets is important. It can be concluded that the Veenkoloniën 3.0 offers perspective on utilization of regional
differences and offers space for scale enlargement, specialization and development of niche markets that will
reinforce and enhance the quality of the regional economy.
An intrinsic part of this study and especially from the perspective of the competition is the vision on the
communication and development of the proposed approach and interventions after the study finishes.
Important stakeholders are introduced and a communication strategy is envisioned for the further elaboration
of the approach and interventions.
From the perspective of communication and implementation it is concluded that local stakeholders are
appointed and incorporation is highly recommended as a key for successful implementation of the system
approach. Successful implementation of the approach will eventually result in local projects with local
stakeholders. These local projects incorporate the core qualities, establish the systems in the Veenkoloniën 3.0,
foster the sustainable value creation and create stability within the Veenkoloniën.
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4.2 DISCUSSION
Various aspects of the thesis will be discussed below to reflect critically on them, to place them also in the light
of quality, and how these could be enhanced when for example they would be encountered differently or when
more time would be available.
During this study the input from local stakeholders was mainly derived during the organized Veenmarkten
of the Eo Wijers foundation. These gave a preliminary insight in the local values, demands and ambitions.
However these are limited in scope (e.g. the number of people spoken with and the kind of people visiting
these ‘workshops’). The role of ‘participation‘ during this study was deliberately limited to the Veenmarkten
for planning purposes. It is however likely that a larger and more participation based study would result in a
different results or approach for the Veenkoloniën. The vision on communication as part of the competition
entry acknowledges that in such short study the further elaboration in cooperation with (local) stakeholders is
important for the form and success of implementation of approaches and projects in the Veenkoloniën.
The proposed system approach for the Veenkoloniën is based on the inputs gathered during the study and
the demands of the Eo Wijers competition. I believe that this approach could help to guide the Veenkoloniën
towards an independent and stable future. Considering the competition aspect it is not unlikely that there
will be as much approaches as competitors and in this view choices made are also influenced by personal
backgrounds, such as my landscape architectural background at the Wageningen University.
The climate scenarios of the KNMI are considered by many to be the best (available) scenarios to ‘predict’ what
the implications of the climatology changes may be. However, they remain scenarios. Adaptations of the water
system to deal with the impacts of climate changes may change with increasing knowledge of the phenomenon
and actual impacts in the coming decades. The overall impact of climate change may also vary depending on
the utilization of mitigating measures by people during the coming decades.
Calculations concerning for example energy yields and opportunities for export are based on insights in
the contemporary demands. The ‘Intermezzo: Energy reduction strategy Amsterdam’ (after section 2.4)
introduces possibilities to reduce the energy demand, these are however not included in the study. The
study demonstrates that the potentials in the Veenkoloniën are sufficient to produce renewable energy for
present-day demand and even export. Results of calculations can also vary (increase) due to raising yields
and efficiency due to improving techniques. Due to intermittency in production in time it is not unthinkable
that the Veenkoloniën produce more during peaks and need to import during shortages. Gas turbines are an
alternative which can be used to reduce intermittency for lacking electricity supply, but the Veenkoloniën are
also part of a larger network in which energy (preferably from renewable sources) is produced. Overproduction
in the Veenkoloniën in may compensate for shortages elsewhere and vice versa. In terms of dependent and
independent this might mean that interdependence is also a notion for energy exporting regions.
Shrinkage is a complex process which varies from region to region. Anticipation to prevent major effects and
retain the livability is what has been learned from other shrinking regions. Anticipation and implementation
of proposed interventions during the process are however expected not to be a total ‘package’. Adjusting and
adding of interventions in cooperation with inhabitants is critical during the coming decades.
The main problems encountered during this study are all complex by themselves. This is also reflected by the
relatively extensive framework and landscape analysis (Part 2). Combining these problems in a study that tries
to find an approach that could accommodate them in a sustainable manner enhances the complexity. But this
study also demonstrates that it can promote interactions of possible interventions which add to the quality of
solutions. Interaction with various problems has lead in this study to an approach that is capable of facilitating
problem solving for the diverse problems at hand in an integrative manner.
This study also demonstrates landscape architecture should play an important role these kind of ‘nexusstudies’ because it is familiar with complex, interdisciplinary problems and challenges. Many aspects of the
problems relate to a spatial component that is reflected in the landscape, the work field of the landscape
architect. But landscape architecture is certainly not the only discipline that should be concerned with these
problems and challenges. Challenges offered by the complexity of the problems introduced and elaborated on
during this study are considered to be interdisciplinary. This is also reflected by the Eo Wijers competition; the
teams should preferable be composed out of multiple disciplines (Eo Wijers foundation, 2011). Relevant other
disciplines might for example be planning and design disciplines (e.g. planning, urbanism, architecture, product
design), social disciplines (e.g. social demographers) and economic disciplines (e.g. plan economists).
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4.3 FURTHER RESEARCH
For a selection of issues, design solutions are proposed in this study. However, further research might be
needed to comprehend the full scope of the possible interventions and their results. The main leads for further
research are presented below per main subject in the form of some questions that emerged during the thesis
and during the reflection on the thesis. Some of these questions might be considered to be beyond the field of
landscape architecture. This relates to the intrinsic complexity of the topics encountered during this study and
the acknowledgement that an interdisciplinary approach towards these problems increases the probability of
offering a sound ‘package of interventions and implementation plans’.
System approach: what role could the system approach play in other shrinkage regions? Can the system
approach be utilized in other types of regions as well? Could a system approach be used on different scales as
well? (Especially higher scales; e.g. national or even international?)
Energy: what measures could play a role in decreasing the energy demand of the Veenkoloniën and how can
these be implemented? What investments are needed to realize the proposed energy system? What investment
system could play a role in realizing this? How do development of energy prices and renewable energy
techniques relate and what are the implications for the development of an energy exporting Veenkoloniën?
How must the contemporary energy system of the Veenkoloniën be enhanced and changed to accommodate
the proposed transition to renewable energy production and an energy exporting region?
Water: how should the phasing of increasing the water retention and storage facilities during the coming
decades be planned to accommodate changes in climate? Is the quality sufficiently enhanced by natural
purifications methods? How large should these purification areas exactly be considering the demand and use of
the water in the Veenkoloniën?
Shrinkage: what role could monitoring of the process of shrinkage play in the anticipation on it during the
coming decades? What role could communication play during the anticipation in the future, and does this
increases the local acceptance of i.e. up scaling of facilities? Which facilities should be located were and how
can these be optimally aligned for accessibility of basic facilities? Will diversification of the real estate market
help to regulate it in terms of demand and supply?
Bio-based economy: could contemporary industries play a leading role in the transitions towards a subsidy
independent agricultural sector? (Especially AVEBE) Which crops could help realize an independent
agricultural sector? Which crops are most interesting for adding more value in processing industries within the
Veenkoloniën in a bio-based economy?
These questions can offer new research potential. This research can relate to this study (e.g. further research
main problems or deepen the results), the Veenkoloniën or other regions that encounter similar challenges.
Furthermore is it possible to test the approach in different contexts as well. The offered research potential is
relevant for the field of landscape architecture, but is challenging for many other disciplines as well (see also
4.2). Clear is that other disciplines can contribute to solutions and test approaches that integrate issues which
were in this study concerned with the energy transition, water issues, shrinkage and agriculture.
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GLOSSARY
Adaptation (climate change): The initiatives and measures to reduce the vulnerability of natural and human
systems against actual or expected climate change effects. Various types of adaptation exist, i.e. anticipatory
and reactive, private and public, autonomous and planned (IPCC, 2007D, p76).
Bio-based economy: an economy which extracts is commodities from the living nature (biomass), as part of a
sustainable economy’ (Hoeven et al., 2011 p. 10).
Biomass: The biodegradable fraction of products, waste and residues from biological origin from agriculture
(including vegetal and animal substance), forestry and related industries including fisheries and aquaculture, as
well as the biodegradable fraction of industrial and municipal waste (EC, 2009 pp 27).
Climate change: Refers to a change in the state of the climate that can be identified (e.g. using statistical
tests) by changes in the mean and/or the variability of its properties, and that persists for an extended period,
typically decades or longer. It refer to any change in climate over time, whether due to natural variability or as a
result of human activity (IPCC, 2007D p 30).
Design: Creative process of responding to conditions and concentrating meaning (Motloch, 2001).
Ecology: Biological study of relationships of organisms to their environment and to one another (World
Encyclopedia, 2008).
Energy: The amount of work or heat delivered (IPCC, 2011 pp 9).
Evidence based design: The notion of design whereby design decisions are backed up by evidence (van den Berg
et al., 2006).
Exergy: the maximum amount of work that can be produced by a stream of matter, heat or work as the medium
comes into equilibrium with a reference environment or into equilibrium with the surrounding environment
(Dincer, 2001, Connelly & Koshland, 1997 in Stremke et al., 2011, p 151).
Fossil fuel: A natural fuel such as coal or gas, formed in the geological past from the remains of living organisms
(The Concise Oxford English Dictionary, 2008).
Global: Relating to the whole world; worldwide (The Oxford Dictionary of English, 2005).
Holistic: An explanation that attempts to explain complex phenomena in terms of the properties of the system
as a whole (A Dictionary of Environment and Conservation, 2007).
Landscape: The word landscape has its origin in the Dutch word ‘landschap’, which is a contraction of the word
‘land’ and ‘schap’. Land is defines by Vroom as “a territorial entity, to be analyzed objectively in its components,
such as soils, water, vegetation and land use” (Vroom, 2006 p 177). ‘Schap’ is in this perspective defined as “the
landscape of our daily living environment.. ..what we see, with its meanings, and also with its stories of the past
and the present, which raise our expectations and emotions” (Vroom, 2006 p 177).
Landscape analysis: Part of the design process on a regional scale level in which inventoried information is
valued and tested related to the program requirements (Vroom & Ettema, 2005).
Method: General approach the researcher takes in carrying out the research project, often the approach
dictates the particular tools the researcher selects (Leedy & Ormrod, 2010).
Mitigation (climate): the technological change and substitution that reduce resource inputs and emissions
per unit of output. Although several social, economic and technological policies would produce an emission
reduction, with respect to climate change, mitigation means implementing policies to reduce greenhouse gas
emissions and enhance sinks (IPCC, 2007D, p84).
Morphology: the form and spatial structure of the landscape (Mayhew, 2009).
Opportunities: Circumstances that make it possible to do something new or improve the current situation.
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Peak discharge: The maximum volume of flow at a particular point in a stream during a runoff event (A
Dictionary of Environment and Conservation, 2007).
Precipitation patter: All forms of water particles, whether liquid or solid, that fall from the atmosphere to the
ground (World encyclopedia, 2008).
Renewable energy: any form of energy from solar, geophysical or biological sources that is replenished by
natural processes at a rate that equals or exceeds its rate of use (IPCC, 2011 p 9).
Run off: The percentage of precipitation that falls on a specific area of the Earth’s surface (such as a catchment
basin) which is drained away by streams or rivers, rather than being absorbed to become groundwater (A
Dictionary of Weather, 2008).
Theoretical framework: A collection of interrelated concepts.
Transformation: the shift from an initial dynamic equilibrium to a new dynamic equilibrium (Loorbach &
Rotmans, 2006 p 1).
Triangulation: The collection of multiple sources of data with the hope that they will all converge to support a
particular representation of data or designs (Leedy & Ormrod, 2010).
Validation: The evaluation of data and design to indicate to which extent the data and design is representative
as what the data and design is supposed to represent.
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ABSTRACT: HIDDEN POWER - VEENKOLONIËN 3.0
The future of the Veenkoloniën is uncertain due to dependence on non-renewable energy sources, imported
water and subsidized agriculture; upon this dependence the Veenkoloniën is and will be confronted with a
shrinking population. This study searches for an approach to offer a perspective for the Veenkoloniën. The
approach should guide the region towards a sustainable value creation and to create economic and social
stability. A system approach is introduced and adapted for the region as a result of an extensive inventory
and analysis of the problems and the Veenkoloniën as entity. This intrinsic understanding is combined with
landscape design on various scales to enhance the approach and consequently implement it. The system
approach results in the envisioning of the Veenkoloniën 3.0. Design through various scales results in examples
of local projects which incorporate the core qualities, establish the systems in the Veenkoloniën 3.0, foster
the sustainable value creation and create stability within the Veenkoloniën. The Veenkoloniën 3.0 will be
characterized by a high level of independence in terms of energy, water and subsidies. This thesis concludes
that centralization and mobilization of facilities, management of the real estate market and development of
diverse employment opportunities contribute to the livability of the Veenkoloniën.
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