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Abstract: Energy transition has a prominent role in 21st-century urban agendas. Worldwide, cities
pursue the local implementation of international, national and regional agendas aiming at a sustain-
able energy transition. Landscape integration, multifunctionality and community participation are
three of the key concepts here. These concepts are interpreted differently across the different spatial
levels. The object of this paper is to analyse the application of the three sustainability concepts at the
regional, local and site levels for the city of Amsterdam, the Netherlands. The results show that the
degree of implementation of the concepts depends on what factors are considered important at each
spatial level. At the regional and local levels, landscape integration with regards to social factors such
as finances and co-ownership drive successful implementation, thanks to the organisation of effective
participatory processes. At the site level, landscape integration and multifunctionality with regards
to spatial factors such as the ecological, recreational and historical landscape factors drive successful
implementation through effective landscape design activities. However, the sustainability of the
energy transition implementation process is affected by a lack of social-ecological systems thinking.
Participation processes—if present—focus either on social or spatial factors but fail to interconnect
them. The regional and local levels that currently demonstrate major abstraction and separation of
social and spatial factors would benefit from effective exchange with the site level. At that scale,
design activities are the arena to combine and reconcile social and spatial factors.

Keywords: renewable energy; urban landscape; urban space; social-ecological systems; landscape
architecture

1. Introduction

Signatories of the United Nations Climate Agreement from Paris 2015 agreed on the
goal to limit global warming to 1.5 ◦C compared to the pre-industrial era. In response, the
European Union member states decided to reduce their greenhouse gas emissions by 55% in
2030. In the meeting of the European Council on 20 June, 2019, a large majority of members
agreed that to reach these objectives the transition towards renewable energy sources is
unavoidable. Furthermore, the European Directive 2018/2001 promotes a decentralized
renewable energy (RE) generation and the participation of communities in the decision
making about RE (Art. 26–27 [1]).

Spatial planning for energy transition is currently implemented at the regional level in
most EU member states. In The Netherlands, provinces are in charge of producing so-called
regional energy strategies (RES) that, among others, indicate areas where renewable energy
(RE) plants could be installed. Furthermore, regional guidelines have been created to
set criteria and parameters for RE plants. In some regions, for example in the province

Sustainability 2023, 15, 5876. https://doi.org/10.3390/su15075876 https://www.mdpi.com/journal/sustainability

https://doi.org/10.3390/su15075876
https://doi.org/10.3390/su15075876
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0003-4469-0966
https://orcid.org/0000-0002-2377-7096
https://doi.org/10.3390/su15075876
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su15075876?type=check_update&version=1


Sustainability 2023, 15, 5876 2 of 15

of North Holland, guidelines also comprise landscape design principles that have been
defined through participatory processes [2]. Landscape design is understood here as a
common ground between society and regional and local plans to reconcile issues and
interests of different actors [3]. Other countries such as France, United Kingdom, Italy,
Denmark and Australia have been providing tools since the early 2000s for the landscape
integration of RE power plants at the regional scale, especially wind turbines (see, e.g., [4]).

At the local level, countries are frequently confronted with two realities: one reality
where the urgency of the global climate crises demands a fast and cost-efficient centralised
transition towards a zero-carbon energy system, and another reality where local stake-
holders call for decentralisation and more participation in decision-making processes [5,6].
Stakeholders advocate social equity, demanding direct participation as actors in the eco-
nomic process: for example, through the creation of energy communities or RE plants
co-ownership when those are installed in their living environment [7–9]. Beside social
equity, stakeholders also advocate for landscape sustainability, wanting direct participation
in the decision-making process about the changes in their living environment due to the
RE plants [10,11]. The living environment is understood here as landscape defined in the
European Landscape Convention: ‘an area, as perceived by people, whose character is the
result of the action and interaction of natural and/or human factors’ (Art. 1 [12]).

In both social equity and landscape sustainability advocating, some authors recog-
nise that stakeholders advocate the landscape integration of RE plants: when plants are
promoted, co-designed, co-financed and (partly) owned by social and ecological systems.
The social and ecological systems (SES) framework is borrowed from social sciences and
adopted by spatial disciplines as a planning tool regarding renewable energy and other
issues, e.g., [13–16]. The SES framework interlinks the challenges of social equity and
ecological sustainability [17]. Such a framework thus requires an interpretation of both the
physical landscape structures and the social structures supporting social and ecological
processes. For example, an energy community is a social system based on a network
of social relationship (neighbourhood) [18] aiming at energy self-generation through the
installation of solar panels. Solar panels are physical landscape structures that spatially
interact with some other SES [14].

Currently, RE plants are hardly integrated in the landscape as part of the SES. In
spatial planning grey literature (reports, governmental documents, et cetera), landscape
integration is widely interpreted as placing RE plants at sites with a non-conflicting land
use, (e.g., [19]). This interpretation is quite simplistic: it is based on a lack of conflicting
relationships between RE plants and other landscapes functions, while the landscape
integration concept is based on setting up synergetic relationships between a RE plant
and the other landscape components and functions. The SES framework, too, is based
on the synergetic relationships that we can set between different landscape components
and functions. Furthermore, we learn from the literature in the social sciences that the
integration in SES is an important factor in transitions [14,20–22].

A second relevant concept advocated by stakeholders is the multifunctionality of RE
plants. For example, a solar field may compete for space with other landscape functions
such as food production or tourism. Functions can be combined: a local farming coop-
erative, for example, can keep cultivating the ground beneath the solar panels using an
Agri-photovoltaic system and keep the field accessible to tourists [23–25]. Nowadays, large-
scale RE plants such as solar fields rarely include other functions next to RE generation
within their perimeter. The majority of solar power plants are mono-functional [26].

Both social equity and landscape sustainability are embedded in the so-called sustain-
able energy landscape concept: sustainable energy landscapes are defined as “a physical
environment that can evolve on the basis of locally available renewable energy sources
without compromising landscape quality, biodiversity, food production and other life-
supporting ecosystem services” (p. 4 [27]). The development of sustainable energy land-
scapes requires informed decision-making and genuine community participation. The
latter may benefit the sustainability of the energy transition depending on the context, not
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only in terms of position, quality and quantity of renewable energy technologies (RET) at
the planning level but possibly also in terms of co-ownership of power plants and co-design
of integrated and multifunctional energy systems (see, e.g., [10,26,28,29]).

In this paper we focus on a part of The Netherlands for two reasons. Firstly, commu-
nity participation is part of spatial planning processes. Secondly, due to the high population
density and land use competition, the attention for both landscape integration and mul-
tifunctionality has grown in the last decade. In the Netherlands, the National Climate
Agreement aims to reduce CO2 emissions by 49% by 2030 (and 95% by 2050). To achieve the
2030 objective, the electricity sector must annually produce 35 TWh from solar panels and
wind turbines on land. Additionally, the National Climate Agreement includes targets such
as energy efficiency for all sectors [30]. The RES are established through different means
such as regional design ateliers, which are meant to address the spatial implications of the
energy transition and also initiate a dialogue between different actors [2]. Provinces also
set up guidelines for the planning implementation of the energy strategy, with stipulations
regarding the search for suitable areas for renewable energy development. Municipalities
conduct the search for areas and develop the local site design.

This paper reports on research conducted in Amsterdam. The metropolitan region of
Amsterdam deals with a high population density (900 inhabitants/km2) while pursuing
sustainability goals. The municipality of Amsterdam is currently trying to find suitable
areas and stimulate innovative design thinking for the local implementation of RE. The
municipal department Ruimte en Duurzaamheid (in English: Space and Sustainability)
(R&D) aims at strengthening daily practices to advance the local design implementation of
the RES. For this purpose, a multi-year research project called METRO (Dutch acronym
for metropolitan energy transition and spatial organization) has been established with
one of the local knowledge institutions. The partnership’s main objectives were to foster
innovative site design for the local implementation of RE in the Amsterdam metropolitan
area and to organise a yearly Masterclass (MC) on site design for civil servants.

The objective of this paper is an analysis of the application of the three sustainability
concepts at the regional, local and site levels for the city of Amsterdam, the Netherlands.
The expected outcomes are new insights into the sustainability of the implementation
process and new indications to advance procedural knowledge. The following section will
introduce the case study, while the applied method will be introduced in Section 3. The
Section 4 will report the outcomes of the analysis. The final sections discuss the outcomes
and conclude this paper.

2. Case Study

To analyse the application of the three sustainability concepts at the regional, local and
site levels, we will first describe the main facts related to the three concepts in the case of
Amsterdam. The following Sections 2.1–2.3 describe the main facts at the regional, local
and site level. The site level concerns a renewable energy cooperative initiative and the
MC 2021.

2.1. The Regional Level

The metropolitan region of Amsterdam is part of the regional energy strategy North
Holland Zuid (RES NHZ), roughly the southern half of the province North Holland. The
energy target of RES NHZ is to reach 2.7 TWh in 2030 [19]. In RES NHZ, design choices are
made taking into account local conditions and other spatial issues. Landscape integration
and multifunctionality are central in spatial considerations and choices made in public
consultation programmes. The results of public consultation and choices are presented in
the form of landscape design guidelines commissioned to a design consultancy. Based on
these guidelines, the regional energy strategy provides stipulations regarding the search
for areas suitable for the generation of RE: wind and solar energy and heat from the ground
and water. The guidelines are sent to municipalities to further refine the search for suitable
areas and the feasibility in terms of current environmental policy and regulations (Figure 1).
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Figure 1. A sample of drawings as presented in the RES NHZ landscape design guidelines commis-
sioned to design consultancy. The A9 zone from Haarlem to Alkmaar is a potential suitable area for
solar (top) and wind (below) development. In this case design principles are supposed to inform the
municipalities to search for suitable areas with similar characteristics (p. 19 [31]).

With regards to community participation, in RES NHZ it is indicated that at least 50%
of RE generation should be owned by local initiatives and that locals have to be consulted
about possible nuisance and the effects of RE plants on landscape values. Therefore, in
RES NHZ, municipalities are urged to organise participatory processes and are provided
with recommendations in terms of involvement of stakeholders, issues to be dealt with and
tools to be used.

2.2. The Local Level

In May 2021, the Amsterdam City Council approved the RES NHZ and currently
works on its implementation. At the local level, the municipality’s target is to provide for a
minimum of 127 MW installed capacity of wind energy (capacity in 2021 was 75 MW) and
400 MW installed capacity of solar energy on large roofs and ground-mounted by 2030 [19].
The municipality of Amsterdam uses the suitable areas identified in the RES NHZ and
the accompanying design guidelines. In addition, Amsterdam has designated additional
search areas for wind and solar energy, including 150 MW capacity of solar energy on small
roofs. The map below shows the suitable areas that the municipality of Amsterdam used
in wind and solar development planning by adhering to the RES NHZ 2021 guidelines
(Figure 2).

With regards to landscape integration and multifunctionality, the municipality keeps
on with the identification of suitable areas using landscape integration and multifunction-
ality as main criteria. Based on current official land use, it first considers the effects of
RE plants on nature and the landscape: maps are used to compare the suitable areas of
the RES NHZ to landscape values in international, national and provincial policy. Values
include possible overlay with cultural heritage sites, natural reserves, Natura 2000 areas
and provincial high-quality landscapes [19] (Figure 3). After this first phase, the munic-
ipality of Amsterdam starts a second phase in which several territorial institutions are
consulted. The outcomes of this consulting phase point to the preference for clustering
wind turbines as much as possible to limit a fragmented perception of the landscape. In
line with RES NHZ guidelines, traffic nodes and business parks, the North Sea Canal zone,
the Amsterdam-Rhine Canal zone, expressways and railways and high-voltage power lines
are identified as suitable areas for wind turbine aggregation.
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Figure 2. The suitable areas for renewable energy development in the municipality of Amsterdam
according to RES NHZ, version 1.0. In green are reported the preferred areas: where to cooperate with
initiators as soon as possible, subject to conditions. In yellow are reported the reserve area: this area
can be used if the target cannot be realised in the green-coloured areas. In red are reported the extra
reserve area: this area can be used if the target cannot be realised in the green- and yellow-coloured
areas (terms in the legend are translated by the author (p. 96 [19]).
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Figure 3. The map results from the scan the municipality of Amsterdam operated to check wind
suitable areas integration and effects on landscape and nature values. In dotted green, the nature
reserve areas; in blue, the Natura 2000 sites; in green lined texture, the cultural landscapes; and blue,
the cultural heritage protected areas. (Translated by the author (p. 103 [19])).
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The suitable areas identification is also supported by participatory processes. Beside
the consultations with territorial institutions, the municipality sets up participation plans
to describe how residents and stakeholders should be involved for the entire municipal
area. One of the initial steps in this participation plan are resident consultations on relevant
themes such as landscape integration, noise and cast shadows, nature and ecology, financial
participation and local profit. The consultations embrace the multifunctionality concept, too,
by focusing on the question of which other spatial tasks can simultaneously be addressed
together with RE generation. Residents can select topics about which they want to be
informed. Expert sessions can be organised on demand and landscape visualisations can
be made to support the consultation. The community is an active part of the organisation.

2.3. The Site Level

Once approved by the board, the plan is implemented at the site level: the municipality,
project initiators, residents and stakeholders jointly develop a site design for the area. In
this section we focus on one of the suitable areas for wind development: the Noorder
IJ-plas (Figure 4). The energy target for this area is to install 21 MW of wind power using
7 wind turbines of 3 MW each. Here, the site design started in March 2020 thanks to a
participatory wind development project promoted by the municipality of Amsterdam and
initiated by a local cooperative, the NDSM Energie (the acronym of Dutch Company for
Ships Constructions, the former site use).

Sustainability 2023, 15, x FOR PEER REVIEW 7 of 16 
 

  

Figure 4. The Noorder IJ-plas is an area around an artificial lake that was created by the excavation 

of sand required for the construction of the Amsterdam motorway ring. The area then filled with 

fresh water, and it is now a recreation landscape rich in nature, with paths and holiday cottages 

close to the city centre (photos by the author). 

With regards to landscape integration and multifunctionality, the spatial possibilities 

for wind turbines in the Noorder IJ-plas are explored by means of a GIS analysis. This 

analysis makes use of relevant landscape characteristics and existing functions: dwellings 

and buildings, safety and infrastructure, ecology, flight routes, archaeology, cultural land-

scapes and history. The available space for wind energy in the project area is determined 

on the basis of required distances from land uses incompatible with large wind turbines 

that follow from legislation and regulations, policy and expert judgement. Figure 5 shows 

the outcome of the spatial possibilities analysis in the form of a map [32]. 

With regards to community participation, the process considers in a first phase the 

possible ways the cooperative NDSM Energie of local companies and residents can be 

given the opportunity to participate, invest and, thus, become co-owners of wind turbines. 

Additionally, allocation of part of the profit (by means of a fund) for the benefit of the 

immediate environment is investigated, such as nature development and sound insula-

tion. 

Figure 4. The Noorder IJ-plas is an area around an artificial lake that was created by the excavation
of sand required for the construction of the Amsterdam motorway ring. The area then filled with
fresh water, and it is now a recreation landscape rich in nature, with paths and holiday cottages close
to the city centre (photos by the author).

With regards to landscape integration and multifunctionality, the spatial possibilities
for wind turbines in the Noorder IJ-plas are explored by means of a GIS analysis. This
analysis makes use of relevant landscape characteristics and existing functions: dwellings
and buildings, safety and infrastructure, ecology, flight routes, archaeology, cultural land-
scapes and history. The available space for wind energy in the project area is determined
on the basis of required distances from land uses incompatible with large wind turbines
that follow from legislation and regulations, policy and expert judgement. Figure 5 shows
the outcome of the spatial possibilities analysis in the form of a map [32].

With regards to community participation, the process considers in a first phase the
possible ways the cooperative NDSM Energie of local companies and residents can be
given the opportunity to participate, invest and, thus, become co-owners of wind turbines.
Additionally, allocation of part of the profit (by means of a fund) for the benefit of the
immediate environment is investigated, such as nature development and sound insulation.
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Figure 5. The map shows that there are possibilities for up to 7 wind turbines of 3 MW with a height
of up to 146 metres. The exploration indicates where windmills technically fit in the search area,
how many windmills will eventually come and where further work will be required during the
development process (translated by the author (p. 9 [32])).

In a second phase, the participatory process works out a preliminary completion of
the site design into a concrete project for permit request. The project focuses on different
tasks such as thinking about the optimal integration of wind turbines, necessary follow-up
research and the number and precise locations of the wind turbines.

The site design of the Noorder IJ-plas suitable area is commissioned to the authors
knowledge institution as a MC 2021 assignment. The objective is to explore alternative
design solutions for the site wind development, also by proposing different RET. The
outcomes are functional to the NDSM cooperative project. The Masterclass approach and
method has been exhaustively described by Picchi et al. [33]. With regards to landscape
integration and multifunctionality, the MC design activities are centred on the generation
and storage of renewable energy while safeguarding multiple socio-cultural and ecological
functions and the provision of as many ecosystem services as possible. The aim is to create
potential added value for the local community and to enhance the overall landscape quality.

The outcomes of the design activities show that the IJ-plas water surface is a unique
landscape entity, characterised by a perception of peacefulness and isolation, with views
of the North Sea canal. The location can contribute to both the genius loci and energy
generation. This landscape entity can host cultural and nature-integrated renewable energy
systems co-owned and maintained by the local community. More specifically, the MC
outcomes show an alternative number and position of wind turbines in the NDSM Energie
cooperative site design: three at the vertex of an ideal triangle, to become a landmark
highlighting the IJ-plas landscape. These are therefore supplemented with photovoltaic
(PV) panel systems that generate RE while supporting biodiversity and recreation: this
synergy is facilitated by a semi-floating PV system that supports the formation of vegetation
and ground between land and water. The alignments of PV arrays follow the structure of
the former 19th-century polder landscape. The three horizontal axis wind turbines are also
supplemented by vertical axis wind turbines along the main walk and bike path. The latter
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is also intended as an energy route to explore the different ways a landscape can generate
RE from local energy sources. Primary and secondary biomass contribute to the generation
of thermal energy for the neighbourhood heat network. Finally, the deepest water of the
IJ-plas is proposed to function as a site for energy storage (Figure 6).
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Figure 6. The drawing represents a bird-eye view of the design concept developed during the METRO
Masterclass 2021 for the local implementation of RES NHZ wind development area 2A Noorder
IJ-plas (by participant Jeroen Muller).

There was no community participation due to the nature of the MC activities (see [30]).
Yet, the MC does take the findings from the NDMS cooperative participatory process into
consideration.

3. Methods and Materials

An analysis of the application of the concepts landscape integration, multifunction-
ality and community participation was conducted by studying official policy documents
(including guidelines), documents about the planning of implementation activities, reports
on implemented activities and MC outcomes at the regional, local and site levels. The table
below reports the list of analysed documents (Table 1).
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Table 1. List of analysed documents and their sources.

Document Type Title (Translated from Dutch) Level Source

Consultancy outcomes report RES NHZ—perspective on
spatial quality Regional

https://energieregionhz.nl/app/
uploads/2021/04/nhz-mer-en-
milieueffecten.pdf (accessed on
date 18 January 2022)

Regional strategy agenda RES 1.0 Noord-Holland Zuid Regional

https://energieregionhz.nl/app/
uploads/2021/07/nhz-res-1-2021
0708.pdf (accessed on
18 January 2022)

Public consultancy
outcomes report RES 1.0 Thematic tables Regional

https:
//energieregionhz.nl/thematafels
(accessed on 31 January 2022)

Official design guidelines
Quality impulse solar parks
Integration of solar parks into the
North Holland landscape

Regional

https://api1.ibabs.eu/
publicdownload.aspx?site=
noordholland&id=1100089189
(accessed on 25 January 2022)

Consultancy outcomes report Design process A9 Local

https://energieregionhz.nl/app/
uploads/2021/03/Ruimtelijke-
Samenhang-Rapport-A9-feb-2021
.pdf (accessed on 1 February 2022)

Concept report The wind vision.
Space for windmills in Amsterdam Local

https://www.commissiemer.nl/
docs/mer/p25/p2582/2582-046
windvisie.pdf (accessed on 3
February 2022)

Participation plan report Windmills cooperative Noorder-
IJ-plas Site

https://amsterdam-wind.nl/
noorder-ij-plas/
(accessed on 6 July 2021)

The analysis is based on a ‘narrative synthesis with a special focus’ method, typical
of qualitative research analysis [34]. The analysis is organised by grouping the main facts
from each territorial level under landscape integration, multifunctionality and community
participation. The rationale of the grouping is based on the need to step out of any
current official distinction between territorial and administrative levels and to analyse the
application and implementation of concepts as a unique inter-level process. This grouping
will enable a more effective narrative synthesis per concept along the implementation
processes. The narratives synthesis focuses on a sample of social and ecological factors,
namely the co-ownership and financial factors, the recreational factors, the ecological factors and
the historical factors. Those factors have been selected based on criteria of recurrency in
the analysed documents at the three levels. For example, at the site level, the landscape
integration can have higher application performance with regards to the co-ownership
and financial factors, while there is no application regarding the ecological factors (so that
the financial factors are well integrated in the social structure through participation, while
energy development is not integrated in the natural or historical systems).

The metrics applied in the narrative synthesis give a qualitative assessment of the
implementation process: a measure of the degree of application of concepts during the
implementation process. This is based on the principles and adapted from the qualitative
performance assessment of strategic planning processes as in Tapinos et al. [35], with a
Likert scale scheme as showed in the table below (Table 2). The figure below (Figure 7)
shows a graphic framework of the analysis process.

https://energieregionhz.nl/app/uploads/2021/04/nhz-mer-en-milieueffecten.pdf
https://energieregionhz.nl/app/uploads/2021/04/nhz-mer-en-milieueffecten.pdf
https://energieregionhz.nl/app/uploads/2021/04/nhz-mer-en-milieueffecten.pdf
https://energieregionhz.nl/app/uploads/2021/07/nhz-res-1-20210708.pdf
https://energieregionhz.nl/app/uploads/2021/07/nhz-res-1-20210708.pdf
https://energieregionhz.nl/app/uploads/2021/07/nhz-res-1-20210708.pdf
https://energieregionhz.nl/thematafels
https://energieregionhz.nl/thematafels
https://api1.ibabs.eu/publicdownload.aspx?site=noordholland&id=1100089189
https://api1.ibabs.eu/publicdownload.aspx?site=noordholland&id=1100089189
https://api1.ibabs.eu/publicdownload.aspx?site=noordholland&id=1100089189
https://energieregionhz.nl/app/uploads/2021/03/Ruimtelijke-Samenhang-Rapport-A9-feb-2021.pdf
https://energieregionhz.nl/app/uploads/2021/03/Ruimtelijke-Samenhang-Rapport-A9-feb-2021.pdf
https://energieregionhz.nl/app/uploads/2021/03/Ruimtelijke-Samenhang-Rapport-A9-feb-2021.pdf
https://energieregionhz.nl/app/uploads/2021/03/Ruimtelijke-Samenhang-Rapport-A9-feb-2021.pdf
https://www.commissiemer.nl/docs/mer/p25/p2582/2582-046windvisie.pdf
https://www.commissiemer.nl/docs/mer/p25/p2582/2582-046windvisie.pdf
https://www.commissiemer.nl/docs/mer/p25/p2582/2582-046windvisie.pdf
https://amsterdam-wind.nl/noorder-ij-plas/
https://amsterdam-wind.nl/noorder-ij-plas/


Sustainability 2023, 15, 5876 10 of 15

Table 2. Definition of the degrees of application for the qualitative performance assessment.

Degree of Application Definition

0 points—No Application -

1 point—Addressed The application is mentioned as relevant in the general discussion, yet no
further specification on how to apply it is mentioned

2 points—Guided The application is guided through a sequence of procedural indications

3 points—Designed The application is designed but not implemented

4 points—Implemented The application is processed

Sustainability 2023, 15, x FOR PEER REVIEW 11 of 16 
 

Table 2. Definition of the degrees of application for the qualitative performance assessment. 

Degree of Application Definition 

0 points—No Application - 

1 point—Addressed  
The application is mentioned as relevant in the general discussion, yet no 

further specification on how to apply it is mentioned 

2 points—Guided  The application is guided through a sequence of procedural indications 

3 points—Designed  The application is designed but not implemented 

4 points—Implemented The application is processed 

 

Figure 7. The graphic framework shows the analysis process. 

With regards to the quality of the research: the heterogeneity of the facts used by the 

authors to interpret the application of the concepts necessitated a continuous check both 

in definition and application. The four MC editions each year involved actors from the 

three levels, providing the opportunity to validate the concept interpretation and appli-

cation. This was performed with parties from the three territorial and administrative lev-

els according to a triangulation of experts approach [36]. The following section will report 

the outcomes of the analysis. 

Figure 7. The graphic framework shows the analysis process.

With regards to the quality of the research: the heterogeneity of the facts used by
the authors to interpret the application of the concepts necessitated a continuous check
both in definition and application. The four MC editions each year involved actors from
the three levels, providing the opportunity to validate the concept interpretation and
application. This was performed with parties from the three territorial and administrative
levels according to a triangulation of experts approach [36]. The following section will
report the outcomes of the analysis.
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4. Results
4.1. Landscape Integration

At the regional level, we found that landscape integration is applied when discussing
spatial development principles. In RES NHZ, the question of landscape integration is
considered relevant with regards to recreation and ecological factors. The level of appli-
cation is minimal: the relevance of landscape integration is pointed out, and the province
is asked to incorporate it in its regulations for spatial quality (for example the provincial
Kwaliteitsimpuls Zonneparken suggests that PV arrays are laid out in such a way that they
refer to historical landscape alignments) [37].

At the municipal level, landscape integration is implemented by adhering to the RES
NHZ indications. Amsterdam prioritises it in the search for suitable areas and consultation
plans. The concept is implemented in the planning for ecological, historical and recreational
factors, and the municipality guides the way co-ownership and financial factors should be
implemented at the site level.

At the site level the NDSM Energie participatory process complies municipality indi-
cations and implements the application of landscape integration. The way co-ownership
and financial matters should fit into the site’s social context is attentively designed in the
participatory plan.

The landscape integration of wind turbines with regards to ecological, recreational
and historical factors is applied in the maps of the available space for wind turbines [32].
Differently from the social factors, general indications are given of where turbines could be
placed to guide further site design elaborations. Local stakeholders have given concrete
information that has guided the design in terms of landscape integration. Complementary
to the NDSM Energie work, the MC 2021 implemented landscape integration in design
activities with regards to ecological, recreational and historical factors. The co-ownership
and financial matters were taken in consideration in the design activities, but there was no
further implementation, as these were not part of the MC objectives.

4.2. Multifunctionality

In RES NHZ 2021, multifunctionality is a relevant concept and applied in the guide-
line’s design principles for potential development areas along the motorways A7 and
A9. The concept is used to combine multiple functions such as solar energy generation,
agriculture, recreation and symbolic value and nature development.

At the local level, Amsterdam strives for multifunctionality in the participatory plans:
the municipality stresses the need to consider which spatial tasks can simultaneously be
developed together with RE generation, in particular with regards to ecology and recreation.
Yet, multifunctionality is not implemented in, for example, the process of scanning for
suitable areas for wind energy development.

At the site level, the NDSM cooperative is not applying the multifunctionality concept
in spatial terms. The participatory consultations rather revolve around how other landscape
functions can be financially supported by energy development through the cooperative
itself [32]. Multifunctionality was specifically implemented in the design activities of
the MC 2021 with regards to ecological, recreational and historical factors, while the co-
ownership and financial matters were merely pointed out as being relevant in the design
process.

4.3. Community Participation

In RES NHZ, community participation is considered a relevant tool to foster the energy
transition from a social point of view. Especially with regards to co-ownership and finances,
specific guidelines for how to build up an effective participatory process are provided.
Those are not provided for the spatial factors, such as the ecological one. The spatial factors
are considered relevant in participation but more at the local scale.

The municipality of Amsterdam largely applies community participation, designing
the format of the participatory processes to be implemented at the site level. The participa-
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tory processes focus on all factors apart from the historical ones. There is more concern
for co-ownership and financial matters than for other factors. At the site level, the NDSM
Energie cooperative organised participation in terms of all factors except the historical ones.

The MC 2021 did not directly engage with a participation process, but the outcomes
stressed the relevance of co-design in the design thinking process for ecological, recreational,
historical and co-ownership and financial matters. The figure below summarises the
outcomes of the narrative synthesis analysis (Figure 8).
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5. Discussion

With regards to landscape integration, a first discussion point emerges: how is land-
scape integration interpreted in the RE implementation process? The introduction of
this paper stressed that stakeholders advocate landscape integration. Scholars such as
Geels [20], Kemp and Loorbach [21], Westley [22] and Castan Broto et al. [14] highlight that
the integration of landscape in existing SES can foster transitions and accommodate stake-
holders. In the spatial planning of the municipality of Amsterdam, for example, landscape
integration is interpreted as the placing of RE plants in land uses free of other functions,
avoiding contacts and interactions with other uses and functions, thus missing out on the
opportunity to create synergies between them. On the contrary, it is possible to interpret
landscape integration through a SES perspective. Landscape integration is realized when
there is support for RE initiatives at local and site levels. Think of energy communities,
for example: RE plants are co-owned by a local community cooperative, meaning that
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they are integrated in a social system. This is in line with the literature that underlines the
importance of social equity with regards to energy transition [7–9]. In Amsterdam, region
and municipality guide the way participatory processes can support local initiatives for RE
generation at the site level, and the NDSM Energie cooperative complies and implements
it. Yet, if the social factors are the most relevant, there should be more of an effort to think
about them jointly with the spatial factors of energy transition. The adoption of the SES
approach in spatial planning as advocated by scholars such as Campos et al. [13], Castan
Broto et al. [14], Holstenkamp [15] and Ghodsvali et al. [16] has not been implemented.

With regards to multifunctionality, a second discussion point emerges: how is mul-
tifunctionality interpreted in the RE implementation process? The introduction of this
paper stresses that stakeholders advocate multifunctional RE plants. Local communities
complain about the inaccessibility of sites that may take up a large part of the available
space in their neighbourhood, as in the case of solar power plants. The interpretation
of multifunctionality is different for each spatial level. For example, the municipality
of Amsterdam interprets multifunctionality in a broader perspective compared with the
regional level because they include social cooperation. This interpretation is aligned with
the SES approach in planning, e.g., [13–16]. This comprehensive interpretation facilitates
the creation of synergies between, for example, an energy community (social equity) and
spatial functions such as recreation or biodiversity (ecological sustainability) at the site
level. However, at the site level, we noticed how the energy cooperative falls short and
does not truly implement SES thinking. Consequently, the gap between social and spatial
factors persists during the RE implementation process.

With regards to community participation, a third point of discussion emerges: at the
local and site levels, the social factors emerge as deserving more attention in the urban
energy transition discourse. The social factors are also more often implemented through
participation. In Amsterdam, however, spatial factors were hardly addressed during the
participatory activities. It is only in the site design process during the MC 2021 that spatial
factors (historical, ecological and recreational) receive concrete and deserved attention yet
miss out on a truly inclusive participation of local stakeholders.

6. Conclusions

The aim of this research was to conduct an analysis of the application of three sustain-
ability concepts—landscape integration, multifunctionality and community participation—
during the energy transition at regional, municipal and site levels.

Landscape integration and multifunctionality are applied on all levels. Their inter-
pretation, however, depends largely on what factors are considered most important at the
different spatial levels. Social factors such as equity and spatial factors such as biodiversity
and many others are not yet considered as interconnected topics in the implementation of
energy transition. The sustainability of the energy transition in Amsterdam and elsewhere
would benefit from social-ecological systems thinking.

Community participation—if present—attentively focuses on social factors and fails
to interconnect them with the spatial factors. Yet, the literature affirms that combining both
social and spatial factors may significantly foster transitions.

The 2021 Masterclass provided concrete examples of how landscape integration and
multifunctionality can be fully implemented thanks to a social ecological system perspec-
tive. The interconnection of social and spatial factors fully justifies the application of
landscape integration, multifunctionality and community participation concepts. Those
three concepts, in turn, are beneficial to the sustainability of the implementation process at
the regional scale.

Finally, the regional and local levels that currently demonstrate major abstraction and
separation of social and spatial factors would benefit from effective exchange with the site
level. At that scale, design activities are the arena to combine and reconcile social and
spatial factors. These, in turn, will provide a solid foundation for the further advancement
of sustainability with regards to energy transition and other transformative challenges.
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