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ABSTRACT
The evolution of Green Infrastructure (GI) planning has varied dramatically
between nations. Although a grounded set of principles are recognized
globally, there is increasing variance in how these are implemented at a
national and sub-national level. To investigate this the following paper
presents an evaluation of how green infrastructure has been planned for
in England and Germany illustrating how national policy structures
facilitate variance in application. Adopting an evaluative framework
linked to the identification of GI, its development and monitoring/
feedback the paper questions the impacts on delivery of intersecting
factors including terminology, spatial distribution and functionality on
effective GI investment. This process reviews how changing policy
structures have influenced the framing of green infrastructure policy,
and subsequent impact this has on the delivery of green infrastructure
projects.
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1. Introduction

Green infrastructure planning is now broadly considered by planners to have evolved to meet a
diverse range of landscape and urban planning issues. Furthermore, in each of the main areas
which have supported its development, that is, the UK, Europe and North America, we have seen
a growing confluence of principles presented as ‘green infrastructure’. Nevertheless, within these
debates there are ongoing discussions borne out in both the academic and practitioner literature,
which reflect the promotion of distinctly localized interpretations of the concept, rather than a global
norm of how green infrastructure is used to frame investment (Mell 2014, 2016). As a consequence it
is difficult for researchers (cf. Lennon 2014) to (a) establish a trans-locationally accepted definition of
the concept or (b) identify consistent cross-boundary values, implementation practices or policy
structures for green infrastructure planning (Austin 2014; Hansen and Pauleit 2014).

Identifying whether comparable approaches to investment in green infrastructure exist has, thus,
become a prominent narrative within landscape planning debates (Benedict and McMahon 2006).
Establishing what green infrastructure is, how it is developed and why it is important to integrate
landscape issues within urban planning has provided advocates with a toolkit of options to approach
development. To date though there have been limited attempts to rationalize ‘local’ green
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infrastructure implementation within such a ‘global narrative’ (cf. Andersson et al. 2014). Alterna-
tively, we witness a growing number of sub-national or localized assessments rather than an inte-
grated international approach. The outcome of which suggests that although a confluence of
principles, that is, connectivity, multi-functionality, access and sustainable landscape/water manage-
ment are evident between territorial interpretations, there remain explicit local variations in the
structures of national and sub-national planning approaches to green infrastructure (European
Commission 2013; Werquin et al. 2005).

To investigate these differences this paper presents a comparative analysis of green infrastructure
planning in two of key green space planning locations in Europe, England and Germany, to assess
whether, and if so, how the concept of green infrastructure is being integrated into landscape policy
and planning practice. England and Germany are used as exemplar case studies as they both have
planning systems with established landscape policy that proposes, at least in part, to discuss green
infrastructure (Mell 2014; Wilker and Rusche 2014).1 Both locations also have a history of inno-
vation in terms of landscape planning – specifically in terms of landscape rehabilitation in post-
industrial landscapes (Beatley 2000). Such a comparative assessment helps us to engage in a more
evidence-based debate regarding the transferability of green infrastructure principles into praxis,
and through an examination of good-practice we can identify if, and where, policy and implemen-
tation silos exist in England and Germany. The review of current experience reported in this paper
therefore proposes a parallel commentary to the normative policy narratives presented within the
mainstream planning literature in Germany and England illustrating where translatable praxis exists
(Albert and Von Haaren 2015; Allin 2011; Hansen et al. 2015). The paper’s authors have also, and
continue to be involved in green infrastructure policy-making, research and investment in both
locations providing them with valuable in-situ insights into the structural mechanisms that support,
and the barriers which limit, investment in green infrastructure. This latter experience is used to con-
textualize practitioner knowledge of implementation alongside evaluation of existing policy reported
in the literature.

Using ‘green infrastructure’ as a thematic framing this paper examines the factors which influence
the production of green infrastructure policy, and its subsequent delivery. However, even when
established evaluative schema are used to support an emerging confluence of policy/practice, such
as those proposed by Alexander and Faludi (1989) or Carneiro (2013), they often lack transferability.
Furthermore, as Peel and Lloyd (2005) argue where concepts become grounded in global debates
there remains an inherent variance in geo-political contextualization, which can lead to divergence
in implementation. By exploring the nuances of stakeholder-policy–practice relationships with green
infrastructure against established evaluative frameworks, we examine how the spatial and territorial
structures of planning in England and Germany have impacted upon the concept’s development.
This analysis identifies the variability of meaning, and the focus of policy/practice to illustrate the
influence that different planning cultures have on green infrastructure management and implemen-
tation. The paper concludes with a discussion of:

(a) Whether or not a comparable process of green infrastructure investment can be identified
between England and Germany;

(b) How evaluative frameworks assist our understanding of this process.

Whilst the following sections present arguments addressing (a) and (b), the paper acts as a cat-
alyst to generate dialogue between policy-makers, practitioners and academics to consider whether
transferable praxis can be identified, applied and scaled-up or translated to other locations: a
hypothetical point (c). Moreover, by presenting a framework that promotes an initial comparative
assessment of transferability the paper emphasizes our understanding of the context that green infra-
structure is being developed within, and whether locally specific practices can be transposed between
locations. To rationalize the analysis, the following section briefly contextualizes the broader global
narratives of green infrastructure, its meanings and uses to date.
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2. Contextualizing green infrastructure: terminology, policy and application

Green infrastructure is regarding by some commentators as a hybridized concept (Mell 2016). Its
antecedents are drawn from landscape ecology (Jongman and Pungetti 2004), green belt thinking
(Amati and Taylor 2010), greenways planning (Fábos 2004) and the Garden Cities movement
(Town & Country Planning Association 2012), as well as the literature on water-centric manage-
ment/development (Ahern 2007); all of which have provided advocates with a wide-ranging set of
principles to frame its use (Roe and Mell 2013). There are currently as many interpretations of
green infrastructure as there are people engaging with the concept, and like most definitions these
reflect the focus of specific researchers or organizations. Conservationist authors emphasize the
value of planning for biodiversity (Benedict and McMahon 2006); planners review the concept in
terms of delivering societal benefits (Kambites and Owen 2006); engineers assess the integrative
nature of systems and the growing understanding of urban storm water and catchment-scale man-
agement (Austin 2014; Marcucci and Jordan 2013); whilst, greenway specialists focus on the delivery
of socio-ecological benefits across urban/urban-fringe landscapes (Fábos 2004). Therefore, although
diversity is inherent in all the proposed definitions of green infrastructure it can, and has been,
argued that a series of aspatial and universal themes underpin each interpretation. Each definition,
for example, Austin (2014), Mell (2010) or Benedict and McMahon (2006), thus provides insights
into the complexity of aligning green infrastructure planning at alternative and occasionally compet-
ing scales, promoting connectivity and multi-functionality, and developing more efficient ecological,
economic and social places.

These discussions drove the evolution of the concept from the late 1990s onwards, and resulted in
the creation of a series of definitions; most noticeably those of Benedict and McMahon (2006), Natu-
ral England (2009), but more recently the European Commission (2013). Of the proposed definitions
Benedict and McMahon’s has received most credence:

Green infrastructure is our nation’s natural life support system – an interconnected network of waterways, wet-
lands, woodlands, wildlife habitats, and other natural areas; greenways, parks and other conservation lands;
working farms, ranches and forests; and wilderness and other open spaces that support native species, maintain
natural ecological processes, sustain air and water resources and contribute to the health and quality of life for
America’s communities and people. (2001, 6)

Within their definition Benedict and McMahon note the interactivity of social, ecological and econ-
omic factors within a spatially diverse approach to landscape management. Thus, they promote
cross-boundary integration and co-operation in landscape resource management; a notion which
McHarg (1969) noted is often overlooked in planning.

From a reading of the green infrastructure literature we can identify a clustering of principles used
to support its use centred on a number of locations. North American discussions predominately
focus on water management/quality issues (Ahern 2007) or biodiversity (Weber, Sloan, and Wolf
2006), and the roles played by national and regional agencies, as well as environmental advocates
for example the Conservation Fund or the Army Corps in delivery (Mell 2016), whereas in England
there has been a greater discussion of the socio-ecological factors framing landscape planning (Black-
man and Thackray 2007). In Europe we can identify within the Valuing Attractive Landscapes in the
Urban Economy (VALUE) project (funded by the European Union) a form of green infrastructure
planning that bridges technocratic planning with the holistic thinking noted in Dutch, Belgian and
German systems (South Yorkshire Forest Partnership & Sheffield City Council 2012). This helps to
illustrate that although we may not need to a fully rationalize what green infrastructure is to facilitate
development we can identify a set of principles that have become established to assist this.

Wright (2011) and Mell (2014, 2013) extended this discussion debating whether the diversity of
thinking within green infrastructure had promoted consensus regarding its use. Within their debate
the confluence of understanding of what green infrastructure is was suggested as a key mechanism
contextualizing its meaning to stakeholders, in plan-making activities, and in delivery (Lennon 2014;
Llausàs and Roe 2012). However, the geo-spatial differences in application, the fluidity of political
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and advocate support, and the flexibility of approaches to landscape planning was identified as being
less significant by Wright but an important factor in framing these discussions, and subsequent
evaluations of green infrastructure by other commentators, for instance Austin (2014).

The following sections explore this issue identifying if an integrated, strategic and transferable
structure for green infrastructure is visible between England and Germany or alternatively whether
localized territorial approaches are more influential. Wright (2011) argued that attempts to establish
a trans-locational consensus could prove counter-intuitive, especially where the main driver of appli-
cation is based on a more localized understanding of policy, advocacy and delivery rather than a glo-
bal discourse. However, despite Wright’s critique the development of green infrastructure planning
has been rapid, and at times researchers have failed to take into account the temporal complexities of
uptake to engineer acceptance for the concept. This reflects Rydin’s discussion of the extended time-
frame needed to embed new concepts within policy-making (Rydin 2013). Using Rydin’s evaluation
as a starting point, we argue that green infrastructure planning is evolving; especially when it is posi-
tioned as a future-oriented process where the desired outcome of development is sustainability. As a
consequence new interpretations of green infrastructure are consistently being developed with
examples now being reported by engineers, health practitioners, as well as urban planners (Hale
and Sadler 2012; Ward Thompson, Aspinall, and Bell 2010).

3. An evaluative framework for green infrastructure planning

Framing the fluidity of green infrastructure planning requires an understanding of the structural pol-
icy and practice mechanisms that support its effectiveness as a form of landscape management. How
policy is conceived can be seen as a dialogue between normative processes of investment and more
coercive forms of policy-making that attempt to establish both clarity of expression and parity
between stakeholders (Van Den Brink, Van Der Valk, and Van Dijk 2006). Establishing a balance
between ‘policy convergence and policy divergence over spatial territories are indicative of the
increasingly critical reflective approach to public policy making’ (Peel and Lloyd 2005, 266), is there-
fore crucial.

Within global discussions of green infrastructure there is little evidence that such a trans-loca-
tional consensus exists. Although we can consider, as noted previously, that a global set of principles
underpins its use, when we focus the evaluative lens on comparisons of national and sub-national
practice we see greater variance in approach, application and structural/institutional support
(Mell 2014). Global discussions of green infrastructure could therefore be perceived as providing
a conceptual framework through which more localized interpretations can be made. The structural
variability of national and sub-national planning, as a consequence, has a greater influence on the
application of these ideas in practice. Reviewing the mechanisms used to evaluate the effectiveness
of green infrastructure planning in individual countries therefore provides us with an indication of
how the concept is being translated at a number of national and sub-national scales, and secondly,
how it is integrated into existing planning frameworks.

The variability of policy, implementation and evaluation of green infrastructure, and its globalized
principles, has been witnessed within the academy, by practitioners around the world, and by the
paper’s authors (Mell 2013; Wright 2011). Over a 10-year period there has been an ongoing debate
reflecting how to establish best practice to communicate the values of green infrastructure (Austin
2014; James et al. 2009; Mell 2016). To date there has been no accepted narrative that appreciates the
nuances of these discussions. Thus, we propose that there is a requirement for academic discussions
to be more closely aligned with policy-makers, practitioners and delivery agents to evaluate the pro-
gression (and uptake) of green infrastructure thinking.

Drawing on previous research findings published in the academic literature and in collaboration
with partners in Europe, North America and Asia this paper uses the ‘real-world’ experiences of its
authors (at a local, regional and national scale) in conjunction with the academic discussions pro-
posed in journals and policy/practice guidance to contextualize the promotion of a more effective
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and transferable understanding of green infrastructure (cf. Allen 2012; Mell 2014; Roe and Mell
2013; Siemens AG 2011; Vandermeulen et al. 2011; Wilker and Rusche 2014). Firstly, the paper
uses a range of policy, practice and academic sources focussed on the development of green infra-
structure globally to contextualize the paper before examining how these materials are discussed
in Germany and England to provide locally specific analysis. The selection and use of materials is
based on a review of the established green infrastructure literature, and the knowledge of the paper’s
authors drawing on experience in the development and application of the concept.

It is our contention that in spite of the fluidity of green infrastructure planning by different ter-
ritorial administrations/stakeholders that a common process of policy–practice can be identified, as
proposed in our hypothetical objective (c). We also contend that the processes developed by Alex-
ander and Faludi (1989) and Carneiro (2013) can be adapted to provide an evaluative framework to
examine the progression of green infrastructure thinking, policy-making and latterly implemen-
tation. For example the complementarity of elements of the British and Irish planning systems
suggests that policy is comparable despite procedural differences (Lennon 2014). Whilst, in The
Netherlands and Belgium similar approaches to water resource and landscape management can
be identified (South Yorkshire Forest Partnership & Sheffield City Council 2012). Furthermore,
the development of regional-scale green infrastructure in Germany has been viewed as an investment
framework that can potentially be applied in other European countries (Albert and Von Haaren
2015; Liebenath, Blum, and Sturzriemer 2010). Examples therefore exist which illustrate where prin-
ciples have been implemented that transcend administrative boundaries. However, we acknowledge
that in federalized states such as Germany (or the USA) that this process is not always effective (Ben-
edict and McMahon 2006; Rouse and Bunster-Ossa 2013; Wilker, Rusche, and Rymsa-Fitschen
2016).

Further analysis highlights the added complexity that implementation at a number of scales in
different sovereign nations embeds within planning decision-making. Moreover, environmental
resources (and/or their management) rarely function at a single scale. Rather, they are spatially
diverse and function across territorial, administrative and legal boundaries. As a consequence
although the research literature (cf. Lafortezza et al. 2013; Mazza et al. 2011) supports the application
of cross-administration green infrastructure planning, in practice it remains difficult to apply its
principles outside of territorially distinctive policy. Thus, if we acknowledge green infrastructure
as a multi-scale form of investment, as illustrated in the literature (cf. Benedict and McMahon
2006), we can argue that it is logical to plan at a meta-scale rather than dealing with issues in terri-
torial isolation (Van Den Brink, Van Der Valk, and Van Dijk 2006). Extending this discussion, we
can hypothesize how a collective understanding of green infrastructure could be integrated into the
planning structures of different European countries. Using the evaluative frameworks of Alexander
and Faludi (1989) and Carneiro (2013) as a starting point, we discuss whether an adaptive process
exists that supports the uptake of green infrastructure in England and Germany, and whether it
offers comparable or translatable insights into how green infrastructure is developed. The following
proposes a three-stage framework to examine whether this is possible.

The frameworks presented by Alexander and Faludi (1989) and Carneiro (2013) proposed three-
stage approaches focussing on: evolution and rationality, performance in practice, and function and
conformance, which loosely equate to our conceptions of understanding an issue (scoping and devel-
opment), planning for it (implementation), and then evaluating our approaches to praxis (analysis/
evaluation), as shown in Figure 1. This three-stage process will form the basis for the evaluation pre-
sented. For example, Peel and Lloyd (2005) examined these issues as part of a wider approach to the
development of cohesive and territorially appropriate policy. They argued that by establishing clarity
between evidence-based research and stakeholder knowledge, that it is easier for decision-makers to
generate appropriate policy. This, they argued, was focussed on the setting of deliverable outcomes
and followed a normative approach to planning. If we take Peel and Lloyd’s position and apply their
characterization of effective policy to the evaluative frameworks of Alexander and Faludi (1989) and
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Carneiro (2013) we propose the conceptual framework presented in this paper could support the
current/future development of green infrastructure.

The framework, as shown in Figure 1, is constructed as a three-stage approach with each aiming
to stimulate an increased level of awareness and technical/implementable knowledge of green infra-
structure. We are also aware of the potential overlap between stages, which is not viewed as a hin-
drance. In order to avoid the continuation of existing institutional and/or territorial silo-thinking the
framework proposes a series of transitional steps to link the inclusion of research and policy at each
stage with the next. This provides both an expanding evidence base and a feedback mechanism to
ensure that clarity of focus and expression are developed at each point in the evaluation process.
The three proposed stages are:

Stage 1. Evolution and rationality (Scoping and development)

Stage 1 implies internal coherence within the planning system that aligns procedural issues and plan-
ning contexts to promote continuity, and the facilitation of effective decision-making. The stage estab-
lishes responsibilities (national, regional and local level) for planners, developers/stakeholders and
citizens which conform to statutory rules and guidance. Secondly, it argues for greater consensus
within discussions of green infrastructure identifying its components, objectives, territorial scope
and proposed implementation mechanisms. Finally, there is a level of coherence between green infra-
structure planning and other policy or management instruments at a national and sub-national scale.

Stage 2. Performance in practice (implementation)

The second stage identifies consistency between the different scales/structures of a given planning
system and the utilization of the concept’s main principles. This includes reviewing the value of

Figure 1. Development, implementation and evaluation feedback process for Green infrastructure (adapted from Alexander and
Faludi 1989; Carneiro 2013).
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green infrastructure at a (i) management and operational-technical level and (ii) its potentiality as an
effective decision-making tool. It also illustrates the benefits that green infrastructure can deliver, the
financial implications of investment and the associated temporal and spatial outcomes of this
process.

Stage 3. Function and conformity (evaluation)

The final stage aims to evaluate the effectiveness of scoping, decision-making and implementation
activities. This centres on the results of the planning process examining whether outcomes conform
to the original investment objectives and overarching goals of ‘sustainable landscape management’.
This process includes feedback loops to stages 1 and 2, enabling planners and decision-makers to
address barriers to development and the potential longer term impacts of delivery with key
stakeholders.

To assess the value of the evaluative framework the following approach is taken. As stated in the
first section of the paper each of its authors have extensive experience in academic, practitioner and
local/regional government development of green infrastructure policy and practice. The understand-
ing of the ‘real world’ evolution of policy supporting a new concept, that is, green infrastructure,
illustrates within the paper the dynamism of socio-economic and political factors influencing plan-
ning in both England and Germany (Kambites and Owen 2006; Wilker, Rusche, and Rymsa-Fitschen
2016). However, a reliance on such interpretations would lack validity, hence, the paper aligns
experience with an analysis of existing policy/practice discussions presented in published documents,
which have been explored to support the observations made. The policy analysed is drawn from the
highest profile examples of green infrastructure guidance in Germany and England over a 10-year
period. This is systematic in that it represents the most commonly discussed forms of green infra-
structure policy, however, it is acknowledged though that other sub-national and advocate-led docu-
ments are available but are not discussed as they do not hold the same level of legal or administrative
authority in Germany or England. The proposed framework is thus used as a conceptual framing of
the key stages used to develop green infrastructure policy, although it extends this to question the
extent and rationale for evaluating implementation – an area often overlooked in the research litera-
ture (Mell 2010, 2016; Table 1).

The following two sections apply the proposed framework in Germany and England to examine
the development, focus and utilization of green infrastructure to illustrate whether continuity can be
identified, and asks if there is comparability of approach reflecting the evaluation framework
proposed.

4. Green infrastructure planning in Germany

One of the most dominant trends in spatial and sectoral planning in Germany in recent years is the
increasing popularity of informal approaches such as strategic masterplans, which are now widely
used in order to complement formalized planning frameworks (Allin 2011; BBSR 2014; Blotevogel
et al. 2014; Henckel, von Kuczkowski, and Lau 2010). Primarily, this appears to be a consequence of
the lack of flexibility and responsiveness of formal planning structures, especially addressing short-
term changes and issues. Such challenges became increasingly prevalent as a spatial consequence of
socio-economic developments following German re-unification in 1990. This left many local auth-
orities in both East and West Germany confronted with fundamental changes in their approaches to
urban development facilitating a need to update and reconsider local and regional planning policies
and practices. The following provides a review of the multi-layered system of formal landscape plan-
ning representing a sectoral perspective on green infrastructure planning and management, as well as
informal approaches in Germany summarizing the evolution and uptake of green infrastructure
thinking and planning through the evaluative framework proposed in this paper.
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Landscape planning in Germany is a form of sectoral planning which follows the general prin-
ciples and procedures of formal spatial planning and policy-making (Riedel and Lange 2009). It is
considered to be essentially decentralized with the corresponding legal and institutional frameworks,
and responsibilities being clearly defined at each respective level. To ensure consistency and a com-
mon structure, key principles such as subsidiarity, feedback and sustainability apply to all levels of
planning (Blotevogel et al. 2014; Mertins and Paal 2009; Pahl-Weber and Henckel 2008). A high level
of rationality and coherence (i.e. Stage 1) can be noted here. Landscape planning aims to achieve
strategic sustainable development by identifying limitations, the potential for better integration of
various sub-systems, and by promoting more resilient ecological networks (von Haaren 2003). Fur-
thermore, landscape planning is required to ensure the application of methodological quality and
consistency to the context of an integrated and consistent network/system of green spaces.

In addition to the sectoral perspective of formal landscape planning, green infrastructure issues
are promoted at different scales and within different approaches and instruments. At the federal

Table 1. Global, German and UK characteristics, policy and best practice of Green infrastructure.

Global Germany UK

Key principles of
Green
Infrastructure

Water-sensitive design,
catchment management,
ecological sustainability,
connectivity, landscape-scale
management, sustainable
urban design, aesthetic
improvements, access to nature,
ecosystems services and
biodiversity management,
economic development

Multi-functionality, landscape
management, flood prevention,
development of wetlands and
biotope networks, and (urban)
green and open spaces in
general.

Multi-functionality, landscape
connectivity, accessibility,
biodiversity, water management,
sustainable urban development

Responsible
authority for
Green
Infrastructure

National governments, city-level
administrations, international
environmental organizations,
utilities companies, businesses
and developers, federal
agencies

State, regional and local planning
authorities/associations; Public
Private Partnerships

Community Forests, Local Planning
Authorities (LPA), Environmental
Organizations (i.e. Forestry
Commission, Wildlife Trust),
Friends/Community groups

Green
Infrastructure
policy (National)

‘National Strategy for Sustainable
Development’, ‘National
Strategy on Biological
Diversity’, ‘Concept Green
Infrastructure’ (forthcoming),
‘Green Book Green in the City –
Liveable Future’ (White Book
will follow)

National Planning Policy
Framework (NPPF), PPS1
(revoked), PPS7 (revoked),
PPG17 (revoked)

Green
Infrastructure
policy (Regional)

Chicago Wilderness (USA),
Metropolitan Milano (Italy),
Golden Horseshoe Green Belt
(Canada)

Emscher Landschaftspark, Master
Plan Green (Cologne/Bonn),

The Local Plan (GLA),
Cambridgeshire Green
Infrastructure Strategy, 2nd
Edition

Green
Infrastructure
policy (Local)

MillionTreesNYC (USA), New Delhi
Biodiversity parks (India),

Stadtlandschaft Berlin – natürlich.
Urban. Produktiv., Freiburg
GreenCity, European Green
Capital Essen (2017); More
Nature in the City (Hannover)

Liverpool Green Infrastructure
Strategy (Mersey Forest)

Best practice
examples

Paris urban parks (France),
Chesapeake Bay conversation
(USA), green space/parks
development Shanghai/Suzhou
(China), Berlin, Copenhagen
Finger Plan (Denmark)

Green belt system Cologne, Park
am Gleisdreieck (Berlin); mine
heaps in the Ruhr area; Emscher
river restoration (Ruhr)

London Olympic Park, Chavesse
Park (Liverpool), Great Fen
Project (Huntingtonshire),
Winter Gardens (Sheffield),
Swansea Bay (Swansea),
Herrington Country Park
(Sunderland)

Notes: The principles and policies outlined in Table 1 are drawn from an extensive but not exhaustive review of the following
sources: Ahern (2007), Austin (2014), Beatley (2000), Benedict and McMahon (2006), CABE Space (2004), Department of Commu-
nities and Local Government (2012), Hansen et al. (2015), Mell (2016), Rouse and Bunster-Ossa (2013).
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level, green infrastructure planning is limited to the development of overarching guidelines and com-
mon principles (Stage 1 of the framework) providing a basis for specified state, regional and local
planning. In 2006, the Ministerial Conference on Spatial Planning (MKRO), consisting of ministers
with responsibility for spatial planning from the federation and the 16 Laender, presented the ‘Con-
cepts and Strategies for Spatial Development in Germany’. They have recently been updated, empha-
sizing sustainable development and the promotion of large-scale open green spaces. Moreover,
national legislation addresses a number of common issues including sustainable development, eco-
logical planning, green corridors and networks, biodiversity and quality of life, conforming to Stage 1
of the evaluative framework. For example, the Federal Nature Conservation Act (i.e. Bundesna-
turschutzgesetz BNatSchG) expands the regulation of potential impacts on the natural environment
and related compensation measures. Furthermore, the ‘Strategy for Sustainable Development’ (Bun-
desregierung 2002) and the ‘National Strategy on Biological Diversity’ (BMU 2007) provide
additional guidance at the federal level.

Recent trends at the national-level support such a discursive framing of green infrastructure in
Germany. In 2015, ‘Green in the City – Liveable Future’ was published, defining urban green
space, outlining its functions and giving examples for best practice (BMUB 2015). It concludes
that combining the multidimensional functions of urban greening with a strategic network
approach is essential for green infrastructure planning and introduced the concept to a wider audi-
ence. In parallel the German federal government announced that the federal concept of ‘green
infrastructure’ will be launched in the second half of the legislative period (2015–2017)2 (Deutscher
Bundertag 2015). This aims to align existing sectoral visions for landscape management into a hol-
istic investment framework to better plan for flood provision, the development of wetlands and
biotope networks. In accordance with Stage 1, the continuity of this discursive process can be
regarded as one of the key strengths of the German system. Due to the principle of subsidiarity
there is, however, little evidence of a coordinated or formal process of delivery of green infrastruc-
ture at the national level in Germany (Stage 2). Here, certain ‘discursive chains’ (Servillo 2010) on
green infrastructure planning and management can be observed, although the ‘translation’ of green
infrastructure rhetoric remains bound to established instruments on the state level. State level
planning ensures that national objectives are taken into account in regional and local planning
promoting consistency of both procedures and content throughout, thus making use of the feed-
back loops presented in Stage 1. One example comes from the federal state of North Rhine-West-
phalia which is redrawing its formal state development plan. The current draft outlines a set of
delivery principles, and aims to protect and further develop green corridors by means of regional
plans (Staatskanzlei NRW 2016). Thus, regional planning promotes a more detailed development
of planning objectives within a designated territory identifying where and how investment should
be delivered, and potentially allows regional planners to progress to Stage 2 of the investment pro-
cess (Pahl-Weber and Henckel 2008).

However, in practice, formal regional planning lacks strength in terms of implementation and the
practical coordination of its objectives. The regional level is therefore also the scale at which an
increasing number of informal approaches and integrative partnerships are established to provide
more efficient and practical solutions for green infrastructure planning (Stages 1 + 2), hence they
have become a laboratory for ‘experimental regionalism’ (Fürst 2010; Gualini 2004). Informal initiat-
ives are beginning to address this void. For example, in the metropolitan region of Cologne/Bonn the
draft and implementation of an informal ‘Master Plan Green’ aims to sensitize municipalities to
regional-scale green infrastructure development (Reimer 2013). More initiatives of experimental
regionalism can be observed in North Rhine-Westphalia, that is, the Masterplan Emscher Landscape
Park in the Ruhr area (Projekt Ruhr GmbH 2005), the combination of landscape parks in Stuttgart
(Kiwitt and Weidenbacher 2015) and regional parks elswhere in Germany (Gailing 2005). The
regional planning association of the Regionalverband Ruhr (RVR) also recently published an evalu-
ation reflecting on the evolution of the Emscher Landscape Park for the Ruhr metropolis highlight-
ing an engagement with Stage 3 of the evaluative framework (RVR 2014).
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At the local level, formal, area-wide landscape plans are implemented in conjunction with com-
prehensive land use plans developed by local planning authorities (LPAs). Accordingly, there is
scope within formal landscape plans to provide implementation strategies, which would include
investment concepts as outlined in Stage 2 of the framework. In practice, however, they often appear
to be disjointed from relevant stakeholder activities. Municipalities therefore often produce policies
for the development of green spaces that act as guidance, and not statutory policy, for the develop-
ment of green infrastructure (Stages 1 + 2).

In summary, current examples from planning practice across Germany illustrate the popularity
and importance of informal and experimental approaches for green infrastructure planning and
management. As a consequence, green infrastructure planning is heavily located within Stages
1 and 2, where experimental implementation at a regional scale and local implementation vary
depending on existing regulatory instruments of the framework. It therefore remains in the evol-
utionary stages of its development narrative. The emergence of initial forms of green infrastruc-
ture development at a number of scales in Germany does however follow the commonly observed
pattern of a (partial) integration into well-established national and federal/local frameworks, as
well as building on informal or alternative approaches in parallel. This represents a transition
from Stage 1 to Stage 2 of the evaluative framework, where issues of practicality and conceptual
performance in practice become more prevalent. Engagement with Stage 3 is though still relatively
weak.

5. Green infrastructure planning in England

Backing for green infrastructure planning in England, as in Germany, has received varying levels of
support from central government, LPAs, the development sector, and from environmental advo-
cates. In its formative stages from 2003 to 2008/9 (see Mell 2015 for a detail discussion of its devel-
opment), equivalent to Stage 1, a level of continuity is evident in how it was prescribed, which was
largely driven by the evidence-based reporting of England’s Community Forest Partnerships (Black-
man and Thackray 2007). However, as the concept evolved and became established a more disparate
approach to its implementation developed. These initial explorations, as discussed by Mell (2010),
focussed most frequently on establishing a rationale for the categorization of green infrastructure
based on existing land use classification (cf. Davies et al. 2006). Subsequent discussions, however,
extended this debate as a grounded set of principles became established. Although a level of conti-
nuity can be identified within these initial conceptualizations more recent policy at a local, regional
and national level in England indicates an continuing fluidity in the meaning, function and use of
green infrastructure (Kambites and Owen 2006).

Furthermore, engagement from the UK government, and their subsidiary agencies (i.e. Natural
England, the Forestry Commission and the Environment Agency), has increased since 2005 follow-
ing the initial explorations of green infrastructure. This had two significant impacts: first, it raised the
concept’s visibility to a wider range of stakeholders, thus enabling a partial transition from Stage 1 to
Stage 2, and second it simultaneously diluted (in one sense), whilst also extending the framing of
green infrastructure by broadening its focus to cover a wider range of landscape and urban planning
issues (Stage 2). This had the added benefit of enabling a more detailed ‘vertical’ discussion of green
infrastructure to permeate through the tiers of government policy-making extending its coverage in
praxis, as shown in Figure 2. However, such dissemination was constrained in some English regions
by a weaker institutional understanding, and subsequent engagement with the principles of green
infrastructure. In some cases this led to a disjointed dialogue between Stages 1 and 2 of the frame-
work, for example, in the inclusion of green infrastructure in the draft Yorkshire & Humber and
London Regional Spatial Strategies (RSSs) was limited compared its integration in the final docu-
ments (Mell 2010). To fully appreciate the influence of such nuances it is important to reflect on
the structural changes to planning policy in England following the initial conceptualization of
green infrastructure.
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The changing structure of planning policy and practice in the UK has been instrumental in the
development of green infrastructure. Planning in the UK is a mixture of discretionary guidance
and statutory policy (Tewdwr-Jones 2012), and is heavily centralized with the UK government set-
ting policy mandates through the National Planning Policy Framework (NPPF) (Department of
Communties and Local Government 2012). LPAs subsequently deliver these policies. The relation-
ship between central government policy-making and LPA implementation has been considered by
some to be conducive to effective planning control. Others, however, have suggested that the central-
local governance dynamic has left a policy-gap where regional and sub-regional planning used to
function (Marshall 2009).

The structural changes influencing this current central-local framework were instigated in 2011.
The former New Labour government (1997–2010) were instrumental in promoting environmental
and landscape planning establishing Planning Policy Statements (PPSs) and Planning Policy Gui-
dance (PPGs), as a mechanism to support sustainable development. The publication of the Urban
Renaissance (Department of Environment Transport and the Regions 1999) and Sustainable Com-
munities agendas (Office of the Deputy Prime Minister 2003) were both examples which enabled
green infrastructure practitioners to develop their agendas to align the concept with government
mandates (Mell 2009). Each of these policy developments provided a framework for advocates to
support green infrastructure discussions through an evidence-led process to policy-making: Stage
1 transitioning in to Stage 2 of the evaluative framework. Green infrastructure was though only lat-
terly embedded within these policies suggesting that advocates and LPAs at a sub-national scale were
initially unable or unwilling to feed into or feedback their strategic objectives with the new concept.
However, as new environmental policy hooks became established green infrastructure became a
more prominent policy discourse (i.e. Stage 1).

Moreover, prior to the establishment of the Conservative-Liberal Democrat coalition government
(2010–2015), New Labour implemented a process of policy devolution through the establishment of
Regional Development Agencies (RDA) and the development of the RSS structure (Tewdwr-Jones
2012). Working at the regional scale the RDAs, and other stakeholders, created strategic investment
programmes, including green infrastructure, facilitating a knowledge-based transition through
Stages 1 and 2 of the evaluative framework. Although, somewhat derided during their lifespan

Figure 2. Green infrastructure policy frameworks in Germany and the UK.
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RSSs were among the small number of documents attempting to adopt a spatially robust framework
for green infrastructure investment (Thomas and Littlewood 2010).

Unfortunately, this progressive mandate was not carried forward with the change in government
post-2010.3 The coalition government rescinded the regional tier of planning creating a binary form
of government: centralized policy-making and localized implementation (Cullingworth et al. 2015).
The impact on green infrastructure policy was significant because it withdrew a supporting tier of
strategic documentation and cycled stakeholders back to Stage 1 of the process . The post-revocation
changes led green infrastructure advocates to reconsider their approaches to strategic policy-making
and the implementation of green infrastructure. This could, however, be viewed positively as it
enabled stakeholders to reconsider the pluralist nature of green infrastructure and align its
regional/sub-regional value more effectively with other delivery mandates (Mell 2014).

It has also been suggested that the pluralistic nature of landscape planning has been one of the
main barriers to the uptake of green infrastructure in England (Kambites and Owen 2006). Although
the transition from Stage 1 through Stage 2 into Stage 3 in Figure 1 may appear predetermined it
requires a level of reflectivity in both the formation and delivery of policy to ensure appropriate
investment occurs. As Wright (2011) discussed the variance of praxis over the last decade (2005–
2015) in England has limited, to some extent, political support for green infrastructure. Whereas,
investment in other forms of infrastructure, that is, transport and housing, is normative within policy
because it is perceived to deliver essential infrastructure requirements (Peel and Lloyd 2005). The
rationale for green infrastructure has, however, been more fluid. As a result policy support has
become increasingly heterogeneous at a sub-national scale in England, which reflects the interpret-
ation of green infrastructure within the RSS process. Although variations in approach was visible
between regions, there remained a retention of a meta-scale consensus amongst advocates focussing
on the concept’s principle and utility in landscape and urban planning (Kambites and Owen 2006;
Thomas and Littlewood 2010).

Post-2010 there has not been an upscaling of these debates into national policy (Mell 2015).
Although the NPPF makes reference to green infrastructure it does not provide sufficient depth
when compared to sub-national policy (Department of Communties and Local Government
2012).4 Furthermore, where green infrastructure is discussed there is a lack of breadth underlining
the differences in current documentation and the former PPS/PPGs. Despite the creation of an inte-
grated environmental policy arena with the NPPF at the centre, there appears to be a lack of con-
tinuity between policy developed centrally and its application at a local scale (Shaw and Robinson
2012). In some locations this led to greater disjuncture between the planning and delivery of
green infrastructure suggesting that the transition from Stages 1 to 2 can be undermined. Moreover,
although there is rhetoric promoting green infrastructure within the NPPF (and more recent gui-
dance), many commentators consider this to be an inadequate form of policy support (Hansen
and Pauleit 2014; Mell 2013).

6. Discussion and conclusion: consensus building and trans-location green
infrastructure planning

The fluidity of green infrastructure in England and Germany could be considered to align with the
broader historical development narratives for the concept. Within this discussion Mell (2015) and
other commentators (e.g. Benedict and McMahon 2006; Hansen and Pauleit 2014; Kambites and
Owen 2006), discussed how the pluralistic nature of green infrastructure could be considered as
both a hindrance and a benefit to its use. However, some commentators have argued that flexibility
in approach should be seen as a positive, as it provides scope for planners, developers and advocates
to shape investment in landscape and urban planning more effectively (Thomas and Littlewood
2010).

The discussions outlined above highlight the complexities associated with consensus building for
green infrastructure planning in England and Germany. Due to variation in the structures of both
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planning systems, changes in government, as well as the creation/revocation of policy, the establish-
ment of a transferable rationale for green infrastructure has proved difficult. Partly, this reflects the
dynamism of planning discussions in Germany and England but also the relative novelty of green
infrastructure praxis. Moreover, if the three development phases proposed by Mell (2015): explora-
tion, expansion and consolidation are used as a bridge between these debate and the proposed eva-
luative framework we can argue that England has moved progressively, if slowly, through each stage,
although development remains centred on a sub-national evolution. Green infrastructure develop-
ment in Germany has not followed the same trajectory, as strategic debates focus predominately
on the quality and usefulness of landscape resources at a national scale (Stage 1). Nevertheless,
the implementation of the concept (Stage 2) at a regional and local-level have shown greater spatial
divergence and therefore remains in its initial development stages. This is due, in part, to the fact that
the German planning system has developed ‘notable powers of persistence’ (Blotevogel et al. 2014,
84), which limit the development of new green space development practise.

Moreover, the evolution of green infrastructure thinking and its integration into spatial planning
praxis is time-consuming, especially when existing sectoral planning traditions are strong and/or
inflexible (Lafortezza et al. 2013). In England these temporal constraints were circumvented through
strong advocacy for the concept and its development in the now revoked RSS. Again, the maturity of
the German planning system is a key difference to how green infrastructure is planned in England
where the planning system has faced significant structural policy changes during the past decade.
Reflecting on these issues can explain, to some extent, why the evaluative framework proposed in
this paper may be an appropriate mechanism to identify transferable practices or commonalities
between locations, and to move discussions on from data collection and synthesis to delivery and
evaluation within policy.

Firstly, the plurality in decision-making witnessed in Germany and England highlights that devel-
oping consensus can be a protracted process. This reflects the evolutionary nature of green infra-
structure, which has developed a consensual narrative regarding its principles but is applied
within locally specific legal and spatial frameworks (Mell 2016). Establishing a rationale for green
infrastructure, that is, Stage 1, may therefore entail a protracted timeframe, as advocates attempt
to distil research findings into a supportive and coherent narrative. This is exacerbated where insti-
tutional support for environmental planning, through the auspices of central government (i.e. Defra)
or sub-national bodies (i.e. Natural England or the Environment Agency), as seen in England, is per-
ceived to be weak, suggesting that dialogue between stakeholders can be restricted (Kambites and
Owen 2006). The fluidity of such approaches makes it increasingly difficult to (a) establish consensus
and (b) facilitate transition from Stage 1 to Stage 2 of the evaluative process. Advocates of green
infrastructure planning have, as a consequence, called for a reframing of this debate viewing consen-
sus building as an essential component to integrate it within strategic plans, especially when com-
pared to the current centralized process of policy formation (Van Den Brink, Van Der Valk, and
Van Dijk 2006).

Secondly, the scale at which discussions occur has a direct influence on the framing of praxis. In
both England and Germany questions have been raised which attempt to establish consensus on the
most appropriate policy-level to locate green infrastructure planning (Albert and Von Haaren 2015;
Mell 2015; Wilker, Rusche, and Rymsa-Fitschen 2016). Currently there is no universally accepted
position on to this issue, although a number of authors have suggested that regional and sub-regional
advocates are best placed to facilitate progress from Stage 1 and Stage 2 into Stage 3 (Lennon 2015;
Mell 2014; Wilker and Rusche 2014). However, to facilitate this transition there is a corresponding
need to allocate funding, time and identify expertise to enable stakeholders to produce evidence
which can be integrated into planning policy. In England this occurred during the RSS process
but has been undermined following their revocation. In Germany the formation of experimental
regional partnerships, such as those in the Ruhr, Stuttgart and the Rhein, have been more successful
in promoting the functionality of green infrastructure in sub-regional policy discussions (Kiwitt and
Weidenbacher 2015; Projekt Ruhr GmbH 2005; Reimer 2013).
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The discussion presented in this paper illustrates that although we consider green infrastructure
to be conceptually grounded in an international discourse, its use in national and sub-national plan-
ning practice remains varied. This raises questions about the transferability of green infrastructure
policy/practice but does enable us to ask whether a singular consensual approach is the most appro-
priate outcome for those tasked with delivering landscape development. Within the academic and
practitioner literature a number of commentators, including the authors of this paper, have argued
that an alignment of the conceptual understandings of green infrastructure with practice in different
locations could lead to a more coherent application of the concept’s principles (cf. Mell 2015, 2016).
This proposal has met with some success, although within territorial discussions of green infrastruc-
ture it has remained difficult to establish an evaluative framework which is sufficiently proactive in
strategically aligning development priorities, yet reactive enough to the nuances of national planning
structures and the subtleties of local context. The evaluative approach proposed within this paper,
thus, presents a framework to bridge the difficulties of comparability between locations. The frame-
work’s three-stage process is also purposefully aspatial, providing scope for practitioners, advocates
and decision-makers to employ localized knowledge and current exemplars projects/investments
within an overarching understanding of green infrastructure to populate Stages 1 and 2 and, sub-
sequently, feed into national-level policy. Thus, by understanding how we create a supportive policy
environment based on dialogue and feedback channels between decision-makers and advocates
(Stage 1), we can propose a more effective translation of the principles of green infrastructure
into policy. This has the added benefit of addressing policy divergence and aiding continuity across
spatial boundaries to promote a more reflective and grounded form of policy-making (Peel and
Lloyd 2005). To achieve this therefore requires planners to consider how they establish a rationality
for investment in green infrastructure (Stage 1), monitor its performance in practice (Stage 2), and
evaluate its long-term functionality and conformance with policy mandates (Stage 3).

Notes

1. The German planning system is organized as a decentralized, multi-level system rendered complex by the fed-
eral structure of the country, whereby each of the 16 Länder has its own constitution, elected parliament and
government. Although it is often cited as a model for comprehensive planning, spatial planning activities com-
pete with a strong system of sectoral policies (Blotevogel et al. 2014; Fürst 2010). In England green infrastruc-
ture is not identified as a priority policy in the National Planning Policy Framework (Department of
Communties and Local Government 2012). Alternatively, it is one of a series of approaches used in landscape
planning to address development issues being developed most frequently by regional/sub-regional advocates
and Local Planning Authorities (Mell 2015).

2. At the time of writing this had not yet been released.
3. With the election of the Conservative majority government in 2015 it is unlikely that this position will change.
4. In 2016 The UK government released additional guidance on how green infrastructure should be discussed in

planning, which placed greater emphasis on its principles and benefits compared to the NPPF.
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