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Abstract
Concepts such as green infrastructure, nature-based solutions, and ecosystem services gained popularity in recent discourses 
on urban planning. Despite their recognition as innovative concepts, all of them share a degree of ambiguity. Fuzziness can 
be a weakness but also an opportunity to shape novel concepts together with the stakeholders that are supposed to implement 
them in the planning practice. The paper traces concept development processes of green infrastructure through transdisci-
plinary knowledge exchange in three different projects, a European and a national research project and a local city-regional 
project as part of an EU regional cooperation project. In all projects, the green infrastructure concept evolved in different 
stages. Stakeholder involvement during these stages span from consultation to co-creation. The cases reveal two different 
approaches: concepts that are developed “for planning practice” might be based on a plethora of insight via consultation, 
while those “with planning practice” foster co-creation and might result in high acceptance among the involved stakeholders. 
Depending on the purpose of the novel concept, each approach can be beneficial and result in practice-related and opera-
tional products, such as guidance documents or planning strategies. However, the cases also show that in any new context an 
exchange about fuzzy concepts is not only needed but also a chance to stimulate cooperation and joint understanding about 
urban challenges and how to address them.
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1 � Novel concepts and planning realities

Concepts such as green infrastructure (GI), nature-based 
solutions (NBS), and ecosystem services (ES) emphasize the 
importance of nature and its governance as an integral part 
of sustainable city regions (Nesshöver et al. 2017; Pauleit 
et al. 2017; Eggermont et al. 2015). Taking the example of 

GI, it is discussed in science, planning, and policy arenas 
across the world as an approach that can better help protect 
nature and promote sustainable and livable cities (e.g., Mee-
row 2020; Breen et al. 2020; Lindley et al. 2018; Shi 2020; 
Liao 2019). However, as concepts like GI enter a novel con-
text, they face established planning practices and often cre-
ate questions about their meaning, added value and how they 
can be implemented (Luederitz et al. 2015, pp. 108–109; 
Sussams et al. 2015, pp. 188–189; Wright 2011, p. 1013).

Based on principles from landscape ecology, GI emerged 
in the 1990s as a planning response to urban sprawl in the 
USA (Benedict and McMahon 2006; Walmsley 2006). 
Still, the concept holds a significant degree of ambiguity, 
as the arenas of science, policy, and planning pursue dif-
ferent rationales and interests (Seiwert and Rößler 2020, p. 
2). In the last decade, it was considered for different policy 
and planning contexts, broadening its interpretation, and 
operationalization beyond the specific problems of spatial 
planning in the USA (e.g., Breen et al. 2020, p. 13; Lindley 
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et al. 2018; Sussams et al. 2015, p. 185; Hansen and Pauleit 
2014, pp. 516–517; Wright 2011, pp. 1003–1009). Ongo-
ing debates concern, for instance, whether GI should have 
an ecological focus with priority on biodiversity conserva-
tion (e.g., Garmendia et al. 2016, pp. 317–318) or whether 
it is stronger on socio-cultural and economic aspects (e.g., 
EEA 2011, p. 24; Mell 2009, p. 24). In an urban context, GI 
has been understood as a strategic approach to open space 
or landscape planning to fulfil a wide range of ecologi-
cal, social, and economic objectives as well as a narrowly 
focused spatial solution to local storm water management 
(Fletcher et al. 2015, p. 533). A broad variety of normative 
and operational principles have been suggested for GI, with 
overlaps but without consensus (e.g., Roe and Mell 2013, pp. 
653–654; Pauleit et al. 2011, p. 274; Kambites and Owen 
2006, p. 488). Nevertheless, it is hoped that the GI concept 
can bring different sectors and disciplines in spatial planning 
closer together to find common ground (e.g., Pauleit et al. 
2011, pp. 274–275; Kambites and Owen 2006, p. 490).

In the European Union, GI became adopted as a "strate-
gically planned network of natural and semi-natural areas 
with other environmental features designed and managed 
to deliver a wide range of ecosystem services" (European 
Commission 2011, p. 3).1 In this understanding, the GI con-
cept is a holistic approach that widens species- and habi-
tat-centered conservation to better align it with a variety 
of societal demands and economic aspects (Sundseth and 
Sylwester 2009, pp. 4–6). Despite this high-level policy 
support and attention in academia, there is no systematic 
overview on how the concept has been taken up in plan-
ning practice in different European countries during the last 
ten years (exceptions include Davies et al. 2015; Nordh and 
Olafsson 2020 on Scandinavian countries and reports from 
single countries such as Lennon 2014 for Ireland or Gavri-
lidis et al. 2020 for Romania). This is also complicated by 
the fact that similar approaches such as ecological networks 
and green space planning had been implemented before in 
many countries (Nordh and Olafsson 2020; Grădinaru and 
Hersperger 2018), p. 21).

Scholars have put effort into developing coherent GI defi-
nitions and conceptual frameworks, while others argue that 
maintaining flexibility of the concept might support more 
adapted solutions (Seiwert and Rößler 2020, p. 7; Sussams 
et al. 2015, p. 192). In the context of spatial planning, on the 
one hand, new knowledge needs to correspond with com-
plex planning realities, which are highly context-specific 
and require solutions for different biophysical, social, and 
economic constellations, conflicting interests and normative 

values (Lindley et al. 2018; Davoudi 2015, p. 12; Lennon 
2014, p.17). On the other hand, scientific inquiry requires a 
certain level of conceptual coherence as a basis for compara-
tive analysis (Brand and Jax 2007, p. 9; Markusen 1999, p. 
870). Consequently, depending on the perspective, the fuzzi-
ness of concepts is either considered as an opportunity or a 
weakness that needs to be overcome.

Prior studies on GI, ES, or NBS with a focus on their 
conceptual ambiguity concern theoretical and analytical 
foundations, overwhelmingly with single-case applications 
(Steger et al. 2018; Wright 2011). Opdam et al. (2015) used 
three cases to shed light on the role of landscape as a con-
cept for knowledge integration and negotiation in planning 
processes. A few studies have touched on factors that pushed 
the development and application of ES in different cities and 
how fuzziness of the concept helped the discourse evolve 
(e.g., Rall et al. 2015). In particular, the question of how 
fuzzy concepts can support knowledge exchange between the 
arenas of science, policy, and planning remains unanswered.

In this paper, we investigate this question by analyzing 
transdisciplinary discourses on GI in urban regions within 
three European research projects. Our aim is to utilize the 
experiences from these projects to better understand the 
potential of fuzzy concepts in transdisciplinary knowledge 
exchanges. Based on insights from theory, we develop an 
analytical model for fuzzy concept development stages. We 
then analyze each project based on this model. The find-
ings are used to discuss crucial moments in time and sup-
portive activities for steering such discourses. Conclusions 
are drawn on how to utilize fuzzy concepts for advancing 
sustainable planning and environmental governance in urban 
regions.

2 � Analytical model and study approach 
for fuzzy concepts

2.1 � Theoretical background and analytical 
approach

With this paper, we build on an extensive knowledge base 
regarding fuzzy concepts and similar approaches. We first 
define those terms and then describe properties of fuzzy con-
cepts and their evolution over time. From this, we derive our 
analytical approach, tailored to planning contexts.

2.1.1 � Overlapping terminology

Fuzzy concepts, boundary objects, and contested concepts 
all describe terms that possess more than one meaning, but 
usually hold shared core ideas (Jacobs 2011, p. 26, Star 
2010, p. 602–603; Markusen 1999, p. 870). A common 
definition for boundary objects is that they are analytic 

1  For more detail on the European Strategy on Green Infrastructure 
and related efforts, including studies and publications, see https://​ec.​
europa.​eu/​envir​onment/​nature/​ecosy​stems/​index_​en.​htm.

https://ec.europa.eu/environment/nature/ecosystems/index_en.htm
https://ec.europa.eu/environment/nature/ecosystems/index_en.htm
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concepts whose plasticity allows “different meanings in dif-
ferent social worlds,” while their structure is robust “enough 
to more than one world to make them recognizable” (Star 
and Griesemer 1989, p. 393). Similarly, contested concepts 
represent varying definitions and are linked to different opin-
ions on how to interpret them in practice, but share core 
ideas (Jacobs 2011, p. 26). The term fuzzy concept builds 
on fuzzy logic, a mathematic approach developed by Zadeh 
in the 1960s for dealing with information that is “uncertain, 
imprecise, vague, partially true, or without sharp bounda-
ries” and which cannot be translated into binary values 
(Singh et al. 2013, p. 1). According to Markusen (1999, p. 
870), fuzzy concepts lack “conceptual clarity” and are “dif-
ficult to operationalize.”

Several papers researching use of GI, ES, and NBS have 
applied one of these three theoretical concepts, several of 
which aimed to reduce the terms’ fuzziness (see Table 1). 
Two examples discuss fuzziness and its implications for 
planning, including how fuzziness might support or hin-
der the uptake of novel approaches. Two additional papers 
developed analytical frameworks to aide transdisciplinary 
processes around boundary objects, providing the theoretical 
foundations for this paper.

Of the three concepts, boundary objects have the most 
elaborated theoretical foundation. For analyzing and poten-
tially also steering concept development processes, Steger 
et al. created a life cycle for boundary objects from ill-struc-
tured to standards and infrastructure, against the backdrop 
of work by Star (2010) and others (for details, see Steger 
et al. (2018, pp. 155–156). According to Star (2010, pp. 
613–615), standardization is a process to reduce vagueness 
and flexibility in favor of a higher degree of certainty and 
applicability. Star and her co-authors also provided a typol-
ogy of boundary objects and emphasized that boundary 
objects can take different forms, such as concepts, tools, 

or infrastructure (as summarized in Star 2010; also Star 
and Ruhleder 1996, p. 111). Steger et al. (2018, p. 155) use 
“ecosystem services” as an example for a boundary object 
that can be considered as both a concept and a product (i.e., 
a tool for mapping). As we, in this paper, analyze both the 
processes and the products that evolved in the three cases 
of GI planning (i.e., representation of concepts in words 
and illustrations or plans), we use “concept development 
process” and “product” instead of “object.” The content of 
the concepts usually contains several elements, including 
definitions, objectives or principles. We will refer to those 
elements as "concept components." Additionally, we avoid 
the negative connotation of “contested” and consider “fuzzy 
concepts” as an umbrella term that is easy to understand, is 
relatively loosely defined, and can encompass elements of 
theory related to all three concepts.

2.1.2 � Properties of fuzzy concepts

Fuzziness is often considered as a temporary stage in the 
emergence of concepts and attributed with positive and 
negative impacts. A downside of applying vague concepts 
is that different meanings can lead to confusion and mis-
understanding (e.g., Brand and Jax 2007, p. 23; Markusen 
1999, p. 870; Wright 2011, p. 1012). They may be laden 
with different normative meanings, which are not understood 
or shared by all stakeholders (e.g., Sussams et al. 2015, p. 
188; Wright 2011, p. 1015). Moreover, vagueness might give 
a false sense of common ground and permit different stake-
holders to seize the concept to justify their personal interests 
(e.g., Brand and Jax 2007, p. 23; Davoudi et al. 2012, p. 305; 
Garmendia et al. 2016, p. 316). If remaining in a state of 
fuzziness, concepts may become “an empty signifier which 
can be filled to justify almost any ends” (Porter and Davoudi 
2012, p. 329).

Table 1   Contexts in which academic papers refer to analytical concepts for ambiguity (BO-boundary object; CC-contested concept; FC-fuzzy 
concept) and novel approaches (ES-ecosystem services; GI-green infrastructure; NBS-nature-based solutions)

Purpose References Main approach Ana-
lytical 
concept

Further development of novel concept Abson et al. (2014) Literature analysis: academic ES literature BO 
Luederitz et al. (2015) Case studies: ES cases found in academic literature CC 
Schröter et al. (2014) Perspective: arguments for ES concept CC 
Nesshöver et al. (2017) Perspective: suggestions for application of NBS concept CC 
Robinson et al. (2013) Literature analysis: academic ES literature FC

Uptake of novel concepts in planning Wright (2011) Case study: GI planning discourse in England CC 
Horwood (2011) Case study: GI planning discourse in northwest UK FC

Transdisciplinary collaboration Steger et al. (2018) Theory development: analytical framework
Case study: Standardization of ES in the U.S. Federal Government

BO 

Opdam et al. (2015) Theory development: analytical framework
Case studies: three Dutch GI planning processes

BO
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On the upside, the same properties of fuzziness are con-
sidered as “interpretative flexibility” (Star 2010, p. 602 
based on Star and Griesemer 1989) and as bearing potential 
to deliberately stimulate discourses (Westerink et al. 2013; 
Markusen 1999, p. 871). Flexibility might allow modifica-
tion to local, organizational, and changing circumstances 
(Star 2010, p. 602; Opdam et al. 2013, p. 1442; Turnhout 
2009, p. 409). In terms of knowledge transfer, fuzziness 
could be used to facilitate exchange not only between dif-
ferent actors "on the same page," but also between actors 
without consensus, a shared knowledge base, experience, 
interests, and values, helping them to define common ground 
(Star 2010, p. 602; Star and Griesemer 1989, p. 393; Opdam 
et al. 2015, pp. 72–73).

2.1.3 � An analytical model for concept development 
processes

With this study, we aim to analyze the life cycle of GI from 
a fuzzy concept to a final product in different contexts and 
knowledge exchange processes. Other than Steger et al. 
(2018, p. 155), who points to the role of specific stakehold-
ers in power, such as regulators or administrators, we aim 
for a model process that involves stakeholders from differ-
ent arenas. Hence, we adapt the model introduced by Star 
(2010, pp. 613–614) and further developed by Steger et al. 
(2018, pp. 155–156) for transdisciplinary concept develop-
ment processes in planning:

In Phase 1 “concept framing,” an ideal–typical concept 
development process starts with an exchange of ideas 
about the meaning of the fuzzy concept among a group 
of stakeholders who might enter the process with their 
own understanding (Steger et al. 2018, p. 155). In Phase 
2 “standardization”, an agreement about concept com-
ponents and definitions needs to be reached (Steger et al. 

2018, p. 155). This also leads to the exclusion of “residual 
categories,” i.e., terms and ideas which might result in 
new concepts (Star 2010, pp. 613–615; Steger et al. 2018, 
pp. 155–156). We will focus on the primary concept, and 
therefore on the standardization, and leave out the point 
of residuals. In Phase 3 “operationalization”, the pro-
cess results in an operational product (or infrastructure in 
Star 2010, pp. 611–612) that formalizes how the concept 
can be applied in a spatial planning context, such as a 
guideline, policy, or plan.

As these phases are ideal–typical, it can be assumed that 
in real-world applications, phases overlap or blur into each 
other. Such processes might occur in different arenas and 
for different planning levels, for example on a transnational 
or national level, resulting in knowledge products for plan-
ning communities or high-level spatial policies, or on a local 
level, resulting in spatial plans and policies.

Considering the potential advantages and disadvantages 
of fuzzy concepts mentioned above, we hypothesize that dur-
ing such a concept development process, different decisive 
aspects increase or decrease at different stages (s. Fig. 1):

To utilize a fuzzy concept without eliciting confusion or 
emptiness, concept understanding needs to be shaped in a 
way that the concept bears meaning for the relevant stake-
holders. The concept should represent common ideas that 
help to communicate the concept as well as differentiate 
it, i.e., represent differences or novelty compared to related 
concepts that are already established in planning (Opdam 
et al. 2015, p. 64; Lennon 2014, p. 14). The level of shared 
understanding will be low in the beginning, but will increase 
over time when the participants share their perspectives and 
come to a consensus (Steger et al. 2018, pp. 155).

In the initial stage, such an understanding can only be aimed 
for, if interpretative flexibility (Star 2010, p. 602 based on 
Star and Griesemer 1989) is allowed without all objectives 

Fig. 1   Analytical model for a 
discursive concept development 
process: For spatial planning, 
fuzzy concepts develop from 
discussion and framing within 
a certain community (Phase 1); 
to a stage of standardization 
with inclusion or exclusion of 
residuals (Phase 2); and will 
finally be operationalized, 
usually resulting in a formal-
ized product (Phase 3) (based 
on (Steger et al. 2018) and 
(Star 2010)). Different aspects 
(beveled beams) decrease or 
increase during the process
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or concept components being pre-set. Flexibility is impor-
tant for adaptation to stakeholder’s perspectives as well as to 
given contexts and circumstances. However, flexibility will 
decrease during the process of standardization (Star 2010, pp. 
613–614).

The discursive potential of a fuzzy concept can only be 
tapped if relevant stakeholders are brought together for knowl-
edge exchange, including values and perspectives (Opdam 
et al. 2015, p. 70). We assume that the need for knowledge 
exchange is high in the beginning, but will decrease over time 
given that different stakeholders’ perspectives have been taken 
up in the discourse.

A concept development process can only be considered suc-
cessful if the process results in a basic consensus that will be 
accepted and shared by relevant stakeholders and applied, i.e., 
adopted in local planning processes (Wright 2011, p. 1012; 
Steger et al. 2018, pp. 156). Consensus might mean that stake-
holders support the global idea, but still disagree on specific 
aspects (Opdam et al. 2015, p. 70).

2.2 � Methodological approach for reflection 
on green infrastructure research projects

We aim to examine how concept development processes 
evolve in different planning arenas. In these transdisciplinary 
discourses, researchers, governmental, and non-governmen-
tal actors with different perspectives and experiences partici-
pated in establishing a context-specific understanding of GI. 
We used the analytical model in Fig. 1 to review processes 
and outcomes of concept development in three GI projects 
within Europe. The aim was to identify similarities and dif-
ferences that might help to understand how such processes 
can be steered in such a way that the advantages of fuzzy 
concepts can be tapped and the disadvantages reduced.

We chose three projects for cross-case comparison via 
literal replication (Yin 2010). All three cases concern the 
definition and operationalization of the GI concept and 
build upon each other. Yet, they took place within differ-
ent contexts: (a) a pan-European research project—GREEN 

Fig. 2   Geographic scope and basic information of the three case studies, including cities that participated in the research processes
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SURGE, (b) a national research project in Germany—Green-
Infra, and (c) a local case for the Ljubljana region as part 
of a European cooperation project—LOS_DAMA! (see 
Fig. 2). All three projects resulted in a final product, such 
as planning guidelines or a spatial plan, which included the 
GI final concept definition plus additional information for 
operationalization.

All three brought stakeholders from science,2 policy, and 
planning together to define and operationalize the GI con-
cept for the specific context, which to varying degrees can 
be considered as following a transdisciplinary approach as 
defined by Tress et al. (2005, p. 488). Bringing stakeholders 
with different perspectives together with the aim to discuss 
a fuzzy concept such as GI sparked impromptu knowledge 

exchange on the nature of GI as they discussed each other’s 
viewpoints. It should be noted that these projects started 
with a positive take on GI, assuming that it is a beneficial 
and relevant concept as promoted by European policy as well 
as European and national research programs (e.g., European 
Commission 2013). Also, the stakeholders usually became 
involved due to an interest in or even positive bias towards 
GI or other aspects of the research projects.

All authors of this paper were actively involved in one or 
more of the cases analyzed. The evaluation was ex-post: The 
cases were not specifically designed to analyze transdisci-
plinary knowledge creation. The documentation is largely 
focused on the outcome of exchange between stakeholders, 
i.e., consensus found, and not on individual perspectives. For 
each case, between 70 and 180 stakeholders were involved 
in activities. Following (Opdam et al. 2015, pp. 66–67), we 
used our own recollections to reflect upon the process phases 
and aspects from the analytical model supported by minutes, 
reports, and other documents (see Table 2).

Table 2   Stakeholder involvement activities and documentation on the concept development processes for all three cases

Case A Stakeholder involvement
Consultation with stakeholders from 20 cities; 2 public international workshops, 2 internal international workshops, 3 local workshops 

in Urban Learning Lab cities (in total about 180 participants)
Documents
Intermediate GI concept drafts included Davies et al. (2015) and Hansen et al. (2016)
Internal minutes and/or recordings for seven stakeholder events (unpublished)
Official reports on stakeholder events (GREEN SURGE Milestone Reports 35, 36, 37—no longer available online)
Intermediate product and GI concept: Urban Green Infrastructure Planning Guide—Field Test Version shared with participating stake-

holders (unpublished)
Synthesis of stakeholder reviews of Field Test Version (unpublished)
Final product and GI concept: Urban Green Infrastructure Planning. A Guide for Practitioners (Hansen et al. 2017a)

Case B Stakeholder involvement
Consultation with stakeholders from 20 cities; 3 workshops (in total about 70 participants)
Documents (in German, if not mentioned otherwise)
Intermediate GI concept drafts shared during different stakeholder workshops (unpublished)
Internal reports for two stakeholder events (shared with participants, but unpublished)
Official report on one stakeholder event (“Workshop: Urbane grüne Infrastruktur aus Perspektive der Kommunen” available at www.​

bfn.​de)
Intermediate product and GI concept: Draft version of final product shared with participating stakeholders (unpublished)
Synthesis of stakeholder reviews (unpublished) and researchers’ responses to reviews (shared with stakeholders, but unpublished)
Scientific report summarizing results (Hansen et al. 2018)
Final product and GI concept: URBAN GREEN INFRASTRU​CTU​RE. A foundation of attractive and sustainable cities. Pointers for 

municipal practice—available in English or German (Hansen et al. 2017b)
Case C Stakeholder involvement

Discussions with project partners and Slovenian planning experts; informal meetings and interviews with key local actors; 1 workshop 
with Slovenian planning experts; 1 workshop with local actors (in total about 70 participants)

Documents (in English and/or Slovenian)
Internal introductory presentation on the GI concept (van Lierop 2017) (unpublished)
Proceedings of the LOS_DAMA! meetings (partly available at www.​alpine-​space.​eu/​proje​cts/​los_​dama/​en/​home)
Proceedings of the LOS_DAMA! Workshops PA1 and PA2 (UIRS 2019; Typescript)
LOS_DAMA! Compendium. Green infrastructure for better living (Drasdo et al. 2019) (available at www.​alpine-​space.​eu/​proje​cts/​los_​

dama/​en/​home)
LOS_DAMA! Toolbox. Green infrastructure for better living by (van Lierop et al. (2020) (available at www.​alpine-​space.​eu/​proje​cts/​

los_​dama/​en/​home)
LOS_DAMA! Synthesis report by van Lierop et al. (2020) (available at www.​alpine-​space.​eu/​proje​cts/​los_​dama/​en/​home)
Final product: Recreational GI Plan for the Ljubljana Marsh Nature Park (UIRS 2019)

2  Some project partners have multiple roles, such as being planners 
and researchers. However, if their activity during the projects was 
research, we considered them only as science stakeholders.

http://www.bfn.de
http://www.bfn.de
http://www.alpine-space.eu/projects/los_dama/en/home
http://www.alpine-space.eu/projects/los_dama/en/home
http://www.alpine-space.eu/projects/los_dama/en/home
http://www.alpine-space.eu/projects/los_dama/en/home
http://www.alpine-space.eu/projects/los_dama/en/home
http://www.alpine-space.eu/projects/los_dama/en/home
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To ensure a balanced perspective for each case, at least 
three of the authors were involved in the project and con-
tributed their perspectives. In an iterative approach, each 
case was described as a narrative with the aim to summarize 
processes into a coherent story and allow extensive under-
standing. Authors that had been involved in each respective 
case wrote down their observations for the three concept 
development phases, including involved stakeholders, dis-
cursive approaches, and outcomes. Two of the authors used 
the narratives to illustrate the discursive processes and distill 
similarities and differences (see Fig. 3). Based on the narra-
tives, the two authors compared each case against the others 
and identified open questions. After discussing open ques-
tions with the responsible researchers, the narratives were 
condensed to the information in relation to the four before-
mentioned aspects most specific for each case and for each 
of the phases. Finally, the involved researchers reviewed the 
condensed narratives for appropriate representation of their 
understanding of their case.

3 � Green infrastructure concept 
development in three European research 
projects

3.1 � Case A: GREEN SURGE

3.1.1 � Context and involved stakeholders

Case A, GREEN SURGE, was the first pan-European 
research project focusing on urban GI planning and imple-
mentation. One of the project’s aims was to develop an 
applicable GI concept for urban planning in European cities 
with different biogeographic, legislative, socio-economic, 
and cultural contexts. The following focuses on its work 
package 5 “Green infrastructure planning and implementa-
tion.” At the project start, the European GI-Strategy (Euro-
pean Commission 2013) had not yet been published and only 
a few technical reports from the Commission were available, 
with limited references to urban areas.3 In the European, 
English-language academic literature, the discourse was 
focused on GI planning in the UK (e.g., Kambites and Owen 
2006; Wright 2011), while it was uncertain to which degree 
GI discourses could be found in other languages. As later 
investigated in the GREEN SURGE project, the GI concept 
had been adopted in the UK and a few cities in mainland 
Europe (Davies et al. 2015, p. 37).

The concept development process was strongly driven 
by the funded research partners, who represented 14 

organizations in 11 European countries. Around 60 research-
ers contributed to the investigation of planning realities in 
18 countries resp. 20 cities in which they were familiar with 
the language and/or context. About half of these researchers 
also engaged in discussing the GI concept during the dif-
ferent process stages, bringing their experiences with their 
investigated cases into the discussion. Planning stakeholders 
in five cities acted as voluntary partners in so-called Urban 
Learning Labs. Planning stakeholders from 15 additional 
cities were consulted at different stages. These stakehold-
ers were primarily representatives from municipal planning 
departments, but a few were from NGOs, consultancies, or 
the policy sector. Some received travel funding for attending 
project events. Additional stakeholders from planning and 
policy practice were engaged on a voluntary level at two 
public workshops, where they provided feedback.

3.1.2 � Concept framing

The concept development process started with a literature 
review on GI, resulting in a relatively broad spectrum of 
planning aims and principles and a basic definition of GI 
that mirrors the general definition of the abovementioned 
European GI Strategy (“interconnected network of green 
spaces, which together deliver ecosystem benefits to society” 
in Davies et al. 2015, p. 8; Table 3 and 4 in “Appendix”). To 
gain knowledge about different planning realities in Europe, 
the current state of green space planning was investigated in 
the 20 participating cities via interviews involving 43 repre-
sentatives from local and regional planning authorities and 
a (planning) document analysis (Davies et al. 2015). The 
research team discussed the results during an internal work-
shop (see Fig. 3, Part A) where each of the initial concept 
components was evaluated against the planning realities and 
the potential added value for planning in those cities. When 
discussing the different concept components, it became evi-
dent that they were partly vague (e.g., spatial connectivity 
vs. connectivity of actors) or interlinked (e.g., participatory 
planning and transdisciplinary GI development). Thus, there 
was a need for excluding overlapping components and for a 
clearer understanding of the remaining components.

3.1.3 � Standardization

During the internal workshop, the researchers agreed on a 
reduced number of distinct planning aims (such as biodiver-
sity protection; first described as “policy objectives,” later 
as “urban challenges”) and core GI principles deemed most 
relevant and not redundant (Fig. 4; Table 3 in “Appendix”). 
A focused literature review and interviews with stakehold-
ers involved in 16 different GI projects from the 20 cities 
were used to make the concept components more tangible 
and identify important aspects for operationalization. This 

3  For an overview of these reports and studies see https://​ec.​europa.​
eu/​envir​onment/​nature/​ecosy​stems/​studi​es/​index_​en.​htm.

https://ec.europa.eu/environment/nature/ecosystems/studies/index_en.htm
https://ec.europa.eu/environment/nature/ecosystems/studies/index_en.htm
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Fig. 3   Simplified overview of the concept development processes 
and resulting products in the three cases (concepts, guides or plan 
and their drafts), including different forms of knowledge gathering 
and exchange such as literature reviews, spatial analysis, internal and 

external discussion, and stakeholder consultation. Number of symbols 
does not represent the actual number of activities (e.g., interviews). 
Lit. Rev. means literature review and Conc. means concept
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resulted in detailed description of each concept component, 
usually including a number of sub-concepts (e.g., for biodi-
versity: protection of species diversity, native biodiversity, 
and/or rare species), and complemented with two good prac-
tice examples of implementation in planning (Hansen et al. 
2016). Both knowledge from the literature and the stake-
holder perspectives helped to combine recent (academic) 
knowledge with practical considerations. In this phase, a 
detailed definition of GI was developed by the responsible 
researchers referring to the refined concept components (i.e., 
GI principles; see Table 4 in “Appendix”).

3.1.4 � Operationalization

In the operationalization phase, the refined concept and 
good practice results were developed into a preliminary 
planning guide, which planners from the 20 cities were 
invited to review. Seven individual feedbacks and one 
coordinated feedback by several planners from one city 
were received. The level of detail varied, ranging from 
general statements to detailed suggestions. Stakeholders 
in one of Urban Learning Lab cities carefully reviewed the 
document to get inspiration for their own green infrastruc-
ture plan in development and provided detailed feedback. 
The GI concept and guide were further discussed in seven 
events, involving experts from different sectors of local 
governments (city and city-region), research institutes 
und universities, NGOs, consultants, and the European 

Commission and that ranged from small discussion rounds 
in one municipality to international public events with 
over 40 participants. Most stakeholders were content with 
the developed GI concept and considered it as innova-
tive. For specific components of the concept, such as the 
aims, some stakeholders opted for different priorities (e.g., 
human well-being and health), others perceived good prac-
tice examples as more or less innovative (e.g., some cities 
already use green spaces for storm water management, for 
others this was new). In this phase, the research project 
was in its final year and knowledge had been generated 
according to the urban challenges and planning principles 
selected in prior phases. Consequently, major changes to 
the concept were not feasible. However, in accordance 
with the feedback and in acknowledgement of different 
planning realities, adaptability and flexibility of the GI 
concept were highlighted in the final guide as follows:

•	 integration of universal elements of planning processes, 
such as “assessment” or “actors” not tailored to a spe-
cific planning system (see Fig. 4),

•	 empty symbols ("clouds") for urban challenges in the 
conceptual scheme to indicate openness,

•	 good practice examples with contextual factors to make 
differences visible,

•	 modular structure so that all parts can be read individu-
ally to allow focus on topics of interest.

Fig. 4   Conceptual scheme 
illustrating basic components 
of urban green infrastructure 
planning developed in Case A 
(courtesy of GREEN SURGE, 
published in (Hansen et al. 
2017a)
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The exchange with stakeholders further helped to fine-tune 
recommendations for municipal planning, such as more 
knowledge exchange and cooperation. For example, “net-
working, forming partnerships between different depart-
ments and sectors and integrating (external) experts early 
on” is a core recommendation within the planning guide 
(Hansen et al. 2017a, p. 52). In response to the stakehold-
ers’ request to keep all results lean, the concept definition 
was shortened with a focus on core concept components 
and written in simple and concise language (see Table 4 
in “Appendix”). Overall, the iterative exchange with dif-
ferent stakeholder groups did not significantly impact the 
GI concept or the content of the guide, but did influence 
how the concept and recommendations for application were 
described and structured (see Hansen et al. 2017a).

3.2 � Case B: GreenInfra

3.2.1 � Context and involved stakeholders

Case B, GreenInfra aimed at operationalizing the GI concept 
for German cities. The project started when awareness of the 
concept was just rising and being considered at the national 
policy level (Kahl and Gehrcke-Schleithoff 2016). In Ger-
many, the spatial planning system is well-established and 
institutionalized including environmental resp. landscape 
planning. Additionally, Germany has witnessed an upswing 
in strategic planning, which enables the uptake of new con-
cepts and perspectives (Mell et al. 2017, pp. 5–9). The GI 
concept was largely unknown, but planners thought it could 
advance planning and planning communication (Albert and 
Haaren 2014, pp. 5–6). Parallel to GreenInfra, a “Federal 
Green Infrastructure Concept,” which bundles plans and 
data on landscape planning and nature conservation for 
the national level, and national strategies to promote urban 
greening, for example, the “White Paper: Green Spaces in 
the City,” were developed (German Federal Agency for 
Nature Conservation 2017; Federal Ministry for the Envi-
ronment, Nature Conservation, Building and Nuclear Safety 
2018, see also Mell et al. 2017, p. 9). Knowledge gener-
ated in GreenInfra contributed to these processes by shar-
ing expert statements and intermediate results, e.g., in the 
part of the Federal Concept on urban areas (German Federal 
Agency for Nature Conservation 2017, pp. 38–41).

The stakeholder groups dominant in the concept devel-
opment process were the funded research partners and the 
national policy representatives from the funding agency 
and ministry. Compared to Case A, the research team was 
small, involving about 10 persons from two universities and 
one consultancy firm. Stakeholders from science, policy, 
and planning practice, including professional associations 
and NGOs, were invited to join an expert panel, which met 
twice for workshops with about 25 participants each, once 

during the concept framing and once during the operation-
alization (see Fig. 3, part B). Participants were selected to 
represent diverse professional perspectives, including con-
servation and ecology, landscape architecture and recreation, 
and urban planning, as well as to include relevant NGOs, 
professional and political associations. In addition, a 2-day 
practice workshop with 20 representatives from 13 cities 
took place during the standardization phase. Travel subsidies 
were offered for participation in all events.

3.2.2 � Concept framing

In the first phase of Case B, Case A’s aims and principles 
were reviewed in light of the national literature (see Fig. 3, 
Part B). At the first workshop with the expert panel, the 
preliminary GI concept was initially contested with regard 
to the priorities for GI, which differed between shrinking 
(focusing resources on most important GI elements) and 
growing cities (creation of more accessible GI). Moreo-
ver, nature conservationists wanted to focus on ecological 
aspects, while landscape architects emphasized cultural 
aspects, including spatial design and aesthetics. Participants 
wanted to protect the concept from being misused by making 
it very specific, but there were also concerns about a too nar-
row definition that would, for example, prioritize ecological 
values over social ones.

3.2.3 � Standardization

During the workshop, core concept components were 
defined, resulting in a comprehensive GI approach in accord-
ance with the broad variety of needs of the involved stake-
holders. Priorities were also discussed and agreed upon (i.e., 
“health and well-being” is mentioned first and “economic 
development” last, representing relative importance). Most 
aims also include more than one key term (e.g., “climate 
change adaptation and resilience”). Instead of excluding 
principles, the stakeholder involvement led to supplement-
ing the GI principles from Case A (with slightly different 
wording) with “improve open space quality” to emphasize 
maintenance and enhancement of existing GI (see Table 5 in 
“Appendix”). The four aims in Case A were supplemented 
with three additional aims (see “Objectives” in Fig. 5).

To investigate means for implementing the developed 
GI approach, 20 good practice cases were analyzed through 
desk study and telephone interviews. The cases represented 
a variety of formal and informal planning instruments and 
differed with regard to population size, region, and socio-
economic conditions to capture the diversity of German cit-
ies (Hansen et al. 2019, Chap. 5). Additionally, municipal 
representatives from those cities were involved in the prac-
tice workshop to discuss innovation potentials and imple-
mentation challenges. This knowledge exchange was used 
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by the research team to scrutinize how the developed GI 
concept could help with the needs and challenges of German 
cities. This exchange confirmed the need to keep the concept 

flexible and multifaceted so that different stakeholders could 
identify with it. In addition, the workshop helped to collect 

Fig. 5   Conceptual scheme illustrating basic components of urban green infrastructure planning developed in Case B tailored for the German 
urban planning system (courtesy of BfN, published in (Hansen et al. 2017b))
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practical examples on and evaluate different existing plan-
ning instruments for implementing GI.

3.2.4 � Operationalization

In the third phase, the gained knowledge was synthesized 
into a draft guide on the GI concept. The draft was dis-
cussed in detail in a second workshop with the expert panel 
to identify improvements. After improving the draft, the 
stakeholders were invited to review the full document. Nine 
experts provided their opinions, including preferences for 
title alternatives and suggestions to stronger emphasize the 
benefits of GI. A few suggestions were rejected due to con-
flict with prior decisions, such as a stronger focus on selected 
stakeholders. Overall, in this phase, no major objections or 
requests for changes were articulated by the stakeholders, 
even though different professional perspectives were still 
evident by relative importance or preference for certain aims 
or principles or other concept components. Decisions on 
the final GI concept were made after weighing the argu-
ments between the research team and the funding agency and 
explained to the stakeholders during the final review process.

To represent the diverse needs of German cities, the final 
conceptual GI scheme illustrates the diversity of options, 
for example, regarding green space types, actors and instru-
ments (see Fig. 5). Corresponding to the detailed concep-
tual illustration, the final definition of the concept was also 
relatively complex. It starts with a definition similar to that 
of the European GI Strategy and refers additionally to nor-
mative goals for GI, its contribution to societal challenges, 
and the diversity of involved stakeholders (see Table 4 in 
“Appendix”).

The guide about the concept and its implementation was 
published by the involved Federal Agency of Nature Con-
servation and the related Environmental Ministry and was 
officially supported by five national associations and NGOs 
for green space planning, landscape architecture, nature con-
servation and biodiversity protection (Hansen et al. 2017b). 
This high-profile consensus was additionally formalized 
via endorsement from these organizations in the final docu-
ments. While the guide is targeted at the municipal policy 
level, implications for the federal and national policy level 
were published in a separate report (Hansen et al. 2019).

3.3 � Case C: LOS_DAMA!

3.3.1 � Context and involved stakeholders

Case C, LOS_DAMA! aimed to test and develop tools for 
(non-statutory) GI planning and management in peri-urban 
landscapes in Alpine city regions (van Lierop et al. 2019). 
As one of the seven local pilot projects, the Urban Planning 
Institute of Slovenia (UIRS) developed and tested the GI 

approach in the Ljubljana Marsh Nature Park area, Slove-
nia’s largest protected wetland. The park increasingly attracts 
recreational visitors due to its natural and cultural qualities 
and proximity to the city. The area is governed on a national 
level by park administration, but on a local level by seven 
municipalities (Drasdo et al. 2019).

At the start of the project, GI was not established in Slo-
venian planning, although other comprehensive landscape 
planning approaches have been implemented successfully 
at different levels. Experts from Slovenian planning insti-
tutions, however, were already familiar with GI through 
other EU-funded projects and plans to introduce GI in new 
national and regional planning policies were being dis-
cussed. The application of the GI approach therefore also 
served to test GI’s compatibility for Slovenian planning 
practice.

The UIRS team of 6 professionals initiated the concept 
development process by framing different perspectives on 
GI and possibilities for its application through informal 
meetings and discussions with key local actors, regional 
and national policymakers as well as LOS_DAMA! part-
ners. Through interviews, UIRS discussed the GI concept 
further with more local stakeholders from municipalities, 
park management, and NGOs. Members of these organi-
zations also participated in a collaborative workshop to 
identify potentials and conflicts for GI for recreation and 
tourism (approx. 20 participants). In the first step to opera-
tionalization, UIRS developed a draft thematic GI plan. This 
plan and its potentials for implementation were discussed in 
another workshop, which brought together 30 stakeholders 
from different disciplinary backgrounds (see Fig. 3, part C). 
All stakeholders contributed to the progress on a voluntary 
basis, with several stakeholders attending out of personal or 
professional interest.

3.3.2 � Concept framing

In the initial phase, experiences from open space plan-
ning in Slovenia and knowledge on GI gained from Case 
A and B as well as other literature was discussed with 
stakeholders from LOS_DAMA! and Slovenian national 
and regional planning authorities (see Fig. 3, Part C). 
One LOS_DAMA! meeting, aimed at identifying spatial 
GI components and the benefits they provide, sparked 
a discussion on what constitutes GI and how it can be 
determined. In addition, UIRS conducted a comprehen-
sive spatial analysis and held a range of meetings with 
key stakeholders (e.g., municipalities, park management) 
to discuss land use conflicts within the Nature Park as 
well as potential solutions. Based on these actions, dif-
ferent possibilities for understanding and integrating GI 
in the planning context were internally examined and dis-
cussed by UIRS. The usual comprehensive GI concept was 
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considered too broad by UIRS to sufficiently address the 
issues in the case study and to determine possible spatial 
GI components of this natural landscape as well as too 
fuzzy for local stakeholders to understand. This challenged 
UIRS to question the GI approach and develop a suitable 
approach for the case study.

3.3.3 � Standardization

The project team addressed the perceived fuzziness of the 
GI concept with a new thematic focus aiming to enable 
and support tourism and recreation. Other GI aims, as 
in case A and B, were not rejected but became second-
ary. Through a stakeholder and spatial analysis concen-
trating on recreation and tourism potentials along with 
other land uses, synergies and conflicts between diverse 
functions and actors could be identified. Through an inter-
nal brainstorm session, the project team then developed 
first ideas for a draft multifunctional GI network. With 
members of municipal offices, park management, tourist 
agencies, and NGOs, selected based on the stakeholder 
analysis or via personal contacts in the area, ideas on GI, 
including on connectivity and multifunctionality, were 
discussed in interviews and in smaller mixed groups in a 
workshop (approx. 20 participants). Bringing participants 
with different backgrounds together was crucial to debate 
and develop new solutions (e.g., the division of different 
uses at different times in the same area). Municipal stake-
holders expressed a more economic focus, which UIRS 
counterbalanced by broadening the aim to well-being, a 
healthy lifestyle, recreation, and living quality to ensure 
the inclusion of the needs of inhabitants and visitors as 
well as broad consensus. The interviews further refined 
the definition of GI components within the park area and 
implementation measures, such as recreational paths.

The thematic focus helped all stakeholders to understand 
and identify with the concept. In this way, it opened up the 
discourse and engaged stakeholders who previously were 
unfamiliar with the GI concept and showed a lack of inter-
est in the project or collaboration. The revised GI concept, 
developed through analysis of the local potentials for GI, 
altered the core characteristics of the GI concept used in 
Cases A and B for a recreational focus. For instance, “bal-
ance between development and conservation” substituted the 
principle “green-grey integration,” as it stressed the potential 
of GI to accommodate other uses, while preserving natu-
ral characteristics and values (see Table 4 in “Appendix”). 
Moreover, accessibility was preferred over a wider percep-
tion of social inclusion in the other cases as a GI objective, 
namely providing access for different users, while “improve 
open space quality” was replaced with “attractiveness” to 
emphasize the socio-cultural values of GI.

3.3.4 � Operationalization

Based on the results of the analyses, the interviews, and 
the workshop, the project team developed a draft “Recrea-
tional GI plan for the Ljubljana Marsh Nature Park” (see 
Fig. 6). The GI plan was presented in a second workshop 
with 30 stakeholders, including NGOs, municipal officers 
from different sectors, national and regional policymakers, 
a development agency, as well as hunter, fishing and tour-
ist associations. In smaller diverse groups, they discussed 
the GI plan’s implementation challenges and potentials. 
No opposition to the plan was expressed, and agreement 
for multiple co-existing uses and activities was reached. 
Moreover, the GI plan was assessed as an adequate support 
tool for communication and coordination between different 
stakeholders, planning levels, and sectors, as it reminded in 
particular municipal stakeholders that their projects should 
not end at the municipal border and that other stakeholders 
should be involved (e.g., farmers, hikers, guides, tour opera-
tors). Based on the workshop outcomes, UIRS finalized the 
Recreational GI plan illustrating a strategic network of mul-
tifunctional green corridors supporting nature conservation 
and sustainable mobility in the Ljubljana Marsh area. The 
concrete spatial arrangement of the corridors is kept open 
to allow adaptability to local needs and projects. The plan 
served as a template to support the incorporation of GI plan-
ning proposals into municipal spatial plans and the manage-
ment plan of the Ljubljana Marsh Nature Park.

4 � Utilizing fuzzy concepts 
with or for practice

In our study, we investigated how the GI concept evolved in 
three different transdisciplinary discourses, using an ana-
lytical model with three different phases and four aspects 
that characterize such concept development processes. In 
the following, we will discuss the similarities and differences 
between the three cases and derive recommendations for 
the deliberate use and steering of processes of fuzzy con-
cept development for bridging planning science, policy, and 
practice.

4.1 � Reflection on concept development processes

Each case was transdisciplinary in nature, as research-
ers interacted with stakeholders from policy and practice 
as well as from civic society. Stakeholder participation in 
each involved consultation (i.e., interviews with stakehold-
ers, collection of reviews) and co-creation of knowledge 
(i.e., discussions rounds or workshops). Despite co-creative 
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elements in all cases, the decision-making power was with 
the research consortium (and in Case B also with the fund-
ing organizations).

The stakeholder involvement in the three cases can be 
distinguished by two different approaches: concept develop-
ment “for practice,” with a focus on consultation, and one 
“with practice,” based on discussion and agreement with 
stakeholders. Due to little means and opportunities to con-
tinuously engage with stakeholders from policy and plan-
ning (except with selected persons in the Urban Learning 
Labs), the process in Case A can be mostly specified as “for 
practice.” The limited involvement of the stakeholders from 
the 20 cities that had been interviewed and later asked for 
reviews resulted in lower commitment and lack of response 
compared to those involved in the Urban Learning Labs. 
Overall, this does not necessarily impede the relevance of 
the outcomes but limits its formal legitimacy and implemen-
tation (Innes and Booher 1999, pp. 415–416).

In contrast, GI was defined “with practice” to a larger 
extent in Cases B and C. In Case B, stakeholders were offi-
cially involved and were recognized in the final product. 
In Case C, UIRS consulted and collaborated with various 
stakeholders throughout the project, with many having a 

professional, economic or personal interest either in the pro-
ject or the case study area. In the following, we will discuss 
the advantages and disadvantages of “with” or “for” practice 
based on our cases and in relation to the analytical model.

4.1.1 � Knowledge exchange remains important in all stages

In all three cases, the GI concept was used to stimulate 
knowledge exchange between stakeholders from science, 
policy, and planning. In contrast to the assumption in our 
analytical model, knowledge transfer did not decrease across 
the process. Exchange took place in each phase of the con-
cept development process with different intensities and 
purposes such as framing the GI concept in the first phase, 
gathering specific information during the phase of stand-
ardization, and finally operationalizing the concept in a way 
that is attractive and meaningful for practice. In Case C, the 
knowledge transfer even increased when more stakeholders 
from a larger variety of backgrounds were involved. The 
results demonstrate that knowledge exchange and transdis-
ciplinary cooperation are important at all stages and scales 
for addressing complex urban issues with GI, ES, or NBS 

Fig. 6   Map extract for the Recreational GI plan for the Ljubljana Marsh Nature Park, which indicates the recreational trails connecting green 
areas with different levels of recreational use and areas for multifunctional use (Author: Živa Ravnikar, courtesy of UIRS)
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(Frantzeskaki 2019, p. 107; van der Jagt 2019, pp. 209–210; 
Luederitz et al. 2015, p. 108).

The discourse on the GI concept “with practice” brought 
together stakeholders with different perspectives. For 
instance, in Case B, priorities for GI components were 
different between nature conservationists and landscape 
architects. This allowed for those groups to exchange view-
points and consider both perspectives in the joint concept 
development. The transdisciplinary exchange helped to 
exclude, reformulate or add components to the GI concept 
such as planning principles on open space quality. For Case 
C, the knowledge transfer brought different stakeholders 
together who previously had little interaction (e.g., hunters 
and tourism associations). It resulted in a GI concept which 
was more meaningful for stakeholders. Such meaningful-
ness cannot be taken for granted in an approach where the 
concept definition had been based on concept components 
identified via scientific literature review (e.g., Monteiro et al. 
2020, pp. 8–9; Hansen and Pauleit 2014, p. 517).

In concept development approaches “for practice,” knowl-
edge transfer is one way via consultation of stakeholders 
(e.g., interviews, online consultation,4 reviews of concept 
drafts), which to a certain degree happened in all cases but 
most strongly in Case A. This approach allows collection 
of input from a large amount of stakeholders, including the 
option to group and prioritize these, as demonstrated in Case 
A with the survey in 20 cities. Yet, once the stakeholders 
are consulted, the possibility to ask for further elabora-
tion is limited. Another disadvantage is that due to limited 
exchange, stakeholders might be less interested to contrib-
ute, as happened in Case A during the review process. With 
direct communication between the responsible team and 
stakeholders as in Case B and C (e.g., discussion groups, 
round tables, workshop formats), ambiguities in statements 
can be addressed directly. Yet, as with all participatory pro-
cesses, there is a danger that vocal and dominant participants 
might lead to biases.

4.1.2 � Consensus should mark the end of each stage

In all three cases, it was evident that consensus, or the lack 
thereof, impacted the concept development process. Counter 
to the analytical model, opportunities to openly articulate 
objection or agreement, including means to reach a for-
mal consensus, appeared important at each stage of con-
cept development, not only towards the end (see also Innes 
and Booher 1999, p. 416). Our study suggests in a process 
“for practice,” consensus can be more easily reached in a 
relatively small group such as the research team compared 
to a heterogeneous stakeholder group. However, as shown 

in Case A, a lack of transdisciplinary discourse in an early 
stage resulted in stakeholders disagreeing with specific 
aspects at a later stage, a phenomenon that did not occur in 
the other cases. Legitimacy for stakeholders can be reduced 
if they were not convinced that the decision-making group 
represented their experiences, needs, and interests. Likewise, 
biases might be more dominant in a homogenous group and 
conflicting views can get ignored instead of being debated.

In the approaches “with practice,” the first workshop with 
stakeholders in Case B framed the GI concept in an early 
stage and core components were not questioned throughout 
the later process. In Case C, the GI concept was discussed in 
each project phase in meetings and workshops with different 
actors, which resulted in a multi-level conceptual agreement 
about GI development. It was evident that specific concept 
components or priorities were decisive for certain groups to 
accept the concept (i.e., perspective of landscape architects 
on open space quality in Case B or the balance between 
conservation and development in Case C).

In the cases “with practice,” formal consent was reached. 
In Case B, this was furthered by naming all involved in pub-
lications and having professional organizations and NGOs 
sign the final GI document. Additionally, the publication 
of the product by governmental bodies and official support 
by multipliers from policy and planning gave legitimacy 
to the German GI concept. In Case C, the workshop with 
local stakeholders produced no objections to the draft plan, 
although some doubt or dissent was expected, and resulted 
in support from municipal stakeholders to incorporate the 
GI concept in local spatial plans. This does not prove that 
all involved fully consented with the final concepts, but they 
nevertheless endorsed them.

4.1.3 � A certain level of interpretative flexibility can be 
maintained

The interpretative flexibility of the GI concept helped to 
bring different stakeholders and disciplines together and 
adapt the concept to different contexts. Stakeholders deal-
ing with green space planning either from an ecological or 
from a socio-cultural perspective felt that GI is a relevant 
concept for both, which was especially evident in Case B. 
However, a high degree of interpretative flexibility can also 
be a hindrance, as in Case C, where initially, the GI concept 
was too broad for the spatial context and for stakeholders. 
Here, the narrowed focus on recreation brought different 
stakeholders together.

In the analytical model, it was assumed that (interpreta-
tive) flexibility would significantly decrease during concept 
development. However, in all cases, the GI concept gained 
a shared understanding, but still maintained elements that 
could be interpreted differently by involved stakeholder 
groups. In relation to an approach “with” or “for practice,” 4  Here without online discussion boards or other interactive formats.
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no significant differences were noted for interpretative flex-
ibility. However, in Case A, the GI concept only contained 
key components and remained on a very general level so 
that for its application, components could be added or con-
cretized. In Case B, a high number of potentially relevant 
components were integrated into the GI concept, though 
flexibility was kept by showing the options for their fur-
ther application. This was possible as concept development 
took place within just one planning system, i.e., German, as 
compared to multiple planning systems in Case A. There-
fore, for example, different planning instruments for GI 
implementation that were known to all participants could 
be included. The GI concept in Case C was tailored to a 
specific landscape area, but still only provided a conceptual 
and spatial frame that could be adapted during the develop-
ment of concrete measures. This flexibility fits well to spatial 
planning, which operates at different levels of concretization 
and adaptation of measures to fit specific conditions and 
changing circumstances (Cortekar et al. 2016; van Assche 
et al. 2020; van der Jagt 2019).

Flexibility can be reduced at an early stage but can also 
be maintained towards the end of the concept development 
process, largely depending on the heterogeneity of the con-
text and the stakeholders. An early focus might make the 
concept operationalization more straightforward. However, 
it can also lead to a lack of acceptance by stakeholders in a 
later stage, as they do not find their perspectives and values 
considered. Homogenous contexts allow narrowing down 
the concept (e.g., focusing on one issue relevant for the 
case) or specifying the concept’s components. In processes 
“for practice,” less might be known about the stakeholder’s 
needs, which requires openness to integrate a diversity of 
perspectives. In processes “with practice,” concepts can 
be more easily defined, even when many stakeholders are 
involved (e.g., many stakeholders can agree upon one issue).

4.1.4 � Joint concept understanding needs to be developed 
in any new context

As the cases succeeded and consequently built upon each 
other, obviously knowledge and experience on how to frame 
GI as a planning concept accrued. The literature and EU-
policies on GI added to a similar basic understanding of 
the GI concept (Seiwert and Rößler 2020, pp. 1–2), which 
primed the researchers and presumably also stakeholders 
familiar with the literature. Nevertheless, each case had a 
“fuzzy” start in the phase of concept framing, as available 
knowledge and potential components of the GI concept were 
newly discussed. Even if an earlier defined GI concept was 
applied to start the concept development process, as the GI 
concept of Case A was used in Case B, the new context 
and stakeholders forced a restart of the discourse on GI. 
This indicates that such a process of review, exchange, and 

agreement is needed for the adaptation of fuzzy concepts in 
each new context, regardless of how much knowledge has 
been created elsewhere (Opdam et al. 2015, pp. 72–73).

Each of the discourses in the three cases led to additional 
or adjusted concept components or different priorities, word-
ing, or graphic representation: The GI concept remained rel-
atively general in Case A, more tailored to the national con-
text in Case B, and focused on a specific theme in Case C. 
In the approaches “with practice,” Case C was first focused 
but later resulted in a broader spectrum of planning aims 
connected to the focal theme by including well-being for 
people and the environment to counter-balance economi-
cally focused objectives. In Case B, stakeholders’ perspec-
tives from different disciplines expressed during workshops 
also contributed to a more holistic concept understanding 
that balances ecological considerations with socio-cultural 
aspects. Yet, all resulting GI concepts largely overlap regard-
ing core ideas. The similar outcomes confirm that the GI 
concept can be adapted to different contexts (e.g., national 
planning system or local needs) and supplemented with 
context-specific elements without losing its core meaning 
(see also Seiwert and Rößler 2020, p. 7).

4.2 � Recommendations for using fuzzy concepts

For making a fuzzy concept operational, both approaches—
“for” and “with practice”—appear feasible if in line with 
the need for legitimacy and if pitfalls and biases are con-
sidered. For the first approach, researchers should collect 
and consider practical knowledge and ensure that they gain 
a broad perspective on the stakeholders’ needs and inter-
ests to develop concepts that are relevant and applicable. 
Methods for doing so from our cases include expert inter-
views, presentation of intermediate results at conferences for 
stakeholders, and reviews of written documents by selected 
stakeholders.

In a concept development process “with practice,” meth-
ods for discussion with and among stakeholders as well as 
joint decision-making (i.e., group discussions and votes) 
need to be employed at all main steps, concluding with a 
formal procedure for the stakeholders to officially express 
their support (e.g., by signing a final document together). 
Time and resources for bringing a representative selection 
of stakeholders together need to be considered when plan-
ning such a process.

Based on the experiences in the three cases, a refined ver-
sion of our analytical model can provide guidance for a more 
deliberate steering of such processes (see Fig. 7):

•	 Concept understanding increases during transdis-
ciplinary concept development processes. However, 
involvement of new stakeholders or shifts in priori-
ties or perspectives at different process stages might 
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challenge the established understanding. It thus needs 
to be considered if the concept development process 
would rather benefit from being exposed to different 
perspectives at different stages or from a stable group 
of stakeholders that in the end should strongly agree 
with the concept.

•	 In every phase, flexibility can be reduced, e.g., by 
excluding concept components when entering the stand-
ardization phase. However, it might be important to 
maintain an adequate degree of interpretative flexibility 
that allows uptake of the concept in different contexts 
and helps diverse stakeholders to agree with the concept. 
Thus, overall, flexibility might change, i.e., by more clar-
ity about what is considered GI and what is not, but not 
significantly decrease. Depending on the purpose of the 
concept, such as bringing different stakeholders together 
versus creating an operational product (i.e., technical pro-
tocol), a higher or lower level of flexibility should be 
pursued.

•	 Means to find consensus should mark every phase of 
the process, ideally involving the relevant stakeholders to 
ensure that the concepts get further developed in a mutu-
ally agreeable manner. Thus, reaching consensus should 
be considered as milestones for structuring the process.

•	 The need for knowledge exchange might decrease 
across the process. Yet, in all phases, input from differ-
ent stakeholders can help toward operationalization of 
the concept and ensure that stakeholders’ perspectives 
are considered. Consequently, each phase of a concept 
development process might include knowledge gather-
ing and exchange, increasing the level of concretization, 
i.e., from broad discussion on core concept components 
to definition of operational products.

Regardless of which approach, “for” or “with practice,” 
there is always a risk that certain parties will take advan-
tage and use such concepts to their benefits (Porter and 
Davoudi 2012, p. 333). Concerns that fuzzy concepts could 

Fig. 7   Adapted model for transdisciplinary concept development processes from fuzzy concept to operationalized approach to planning
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be (deliberately) misunderstood and misused can thus not be 
dismissed (Sussams et al. 2015; Nesshöver et al. 2017; Wang 
and Banzhaf 2018). Participants and especially the steering 
team of such processes thus need to consider questions of 
power, institutions, and availability of resources between dif-
ferent actors. In similar future approaches, potential biases 
could be reduced by involving a facilitator that is specifically 
trained to ensure a transparent and fair process (Reed 2008, 
p. 2425).

Regarding transferability of novel concepts, caution is 
especially warranted when concepts originating in wealthy 
countries with a high degree of institutionalization and pro-
fessionalization in planning are transferred to countries with 
a lack of such structures and financial resources. (Lindley 
et al. 2018) for sub-Saharan Africa and (Breen et al. 2020) 
for Latin America refer to (often unintentional) effects of GI 
planning that fails to correspond with local social, ecological 
and political complexity, including enhanced environmental 
injustice and poverty, destruction of traditional indigenous 
practices or local heritage and spiritual connections, as well 
as lack of resources and capacities of local stakeholders 
and institutions. However, novel concepts can spark new, 
more sustainable planning approaches if they are critically 
explored and discussed with stakeholders that have a good 
understanding of social, ecological and political aspects, 
including the voices of minorities who might be affected by 
planning consequences (Pauleit et al. 2021).

4.3 � Limitations of the study approach

Despite the transdisciplinary approach’s aim at equal part-
nerships, power and resources are often unevenly distributed, 
and questions of justice abound (Gerlak and Zuniga-Teran 
2020; Menny et al. 2018). In the studied cases, the research-
ers were committed to developing concepts in accordance 
with stakeholder needs and with carefully considered stake-
holder input, but it cannot be ruled out that they shaped the 
outcomes based on their own biases and perspectives. With 
our study, we hope to at least shed light on the role fuzzy 
concepts could play in involving stakeholders as partners 
from an early stage and how their involvement can help to 
develop results that correspond with practitioner needs.

Due to our focus on influential aspects in different phases 
of concept development processes and their outcomes, we 
did not assess the representativeness of the involved stake-
holders, the inclusivity of the processes nor if the meth-
ods for involvement were perceived as adequate and fair. 
In future approaches to concept development, attention is 
thus required on involving a representative spectrum of 

stakeholder groups and reducing barriers for participation 
(i.e., Reed 2008). This requires a critical reflection of politi-
cal agendas and ideologies (i.e., prioritization of social, eco-
logical or economic values at the expense of other values) as 
well as power relations that explicitly or implicitly influence 
such discourses (Kotsila et al. 2020; Cousins 2021).

In all cases, stakeholders entered the process of concept 
development with different perspectives and values. How-
ever, in this study, we could not evaluate whether individual 
stakeholders changed their perspectives towards shared val-
ues, or whether the developed concepts provide a frame for 
different perspectives to co-exist alongside each other. More 
research is needed on the question of if and how such pro-
cesses can induce changes of perspective towards a certain 
level of shared values.

Further inquiry is also needed on whether such discursive 
processes lead to adoption of the concept by the involved 
stakeholders in their own work or even by a wider audi-
ence (i.e., planners in Germany in Case B) and spur new 
processes of concept adaptation in the long term. In this 
context, the role of the policy sector should be investigated 
further, including if and how the uptake of novel concepts 
in policies induces significant changes in planning practice 
(Wright 2011, pp. 1015–1016; Lennon 2014; pp. 16–17).

Overall, it needs to be noted that the three cases were 
research projects and due to the voluntary participation of 
stakeholders and the absence of direct consequences on their 
stakes, there was limited potential for conflict as well as 
direct impacts on stakeholders. Even in Case C, the devel-
oped plan was legally non-binding. Concept development in 
a planning context with direct impacts on land use practices 
or stakeholder benefits will often lead to conflicts that need 
to be negotiated (for example Opdam et al. 2015, p. 68). 
Our experiences thus cannot fully translate to discourses that 
have more direct impacts and, for example, require conflict 
moderation (Reed et al. 2018, p. 13).

5 � Conclusion

Our research focuses on the evolution of fuzzy concepts in 
transdisciplinary discourses and how such processes can 
be steered. For such concepts, there is no clear prerogative 
of interpretation and therefore they can open a new space 
for discourse in which changes to current practice through 
innovative approaches can be discussed. Attempts to hastily 
overcome uncertainties linked with fuzzy concepts and the 
exclusion of stakeholder groups from such processes might 
hamper this transformative potential. A discursive concept 
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development process, bringing different arenas together, 
should thus be initiated early in any new context. Such a 
transdisciplinary approach should include a critical reflec-
tion of the possible understanding(s) against the specific 
context, an opening discussion about stakeholders’ perspec-
tives and priorities, and adaptation of concepts. This might 
make for a “fuzzy” start, but allows shaping a concept that 
is useful and acceptable for diverse stakeholders.

With a balance between clear concept framing and flex-
ibility, we argue that such concepts can guide shared under-
standings about governing nature in urban and peri-urban 

regions, while still accounting for complex planning and 
policy contexts. However, gradual differences such as word-
ing and priorities can be crucial for stakeholders to adopt 
a novel concept. Researchers working on concepts such as 
GI, ES, or NBS that aim at real-life impact should invest in 
transdisciplinary discourses, either in the limited form of 
consulting experts from policy and planning or through fully 
co-creative approaches.

Appendix

Table 3   Comparison of planning principles that have been selected based on literature and refined set after involvement of planning practice 
perspectives in Case A

Initial set of principles (based on the literature; Davies et al. 
2015, pp. 14–15)

Final set of principles (after several rounds of discussions within research con-
sortium, consultation of stakeholders and analysis of planning practice; Hansen 
et al. 2017a, part B)

Planning content:
Network/connectivity Connectivity
Delivery of [ecosystem services]/multifunctionality Multifunctionality
Integration Green-grey integration
Multi-scale (Mentioned in the definition as underlying logic)
Planning process:
Strategic approach (Mentioned in the definition as underlying logic)
Inter-and Transdisciplinary (Considered as precondition; at least one of both closely links to each principle)
Socially inclusive approach Social inclusion
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