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Aligning fragmented planning structures through a green infrastructure approach to urban development in the UK and USA 

Globally Green infrastructure (GI) planning has developed with alternative conceptual and implementation viewpoints. In the UK and USA this has led to the establishment of a dual narrative; one identifies a set of conceptual principles within the wider global GI debate, whilst the second focusses on localised interpretations of these principles within divergent delivery approaches. Such plurality adds a level of complexity to the development of GI policy and subsequent investments, which can be understood if both narratives are debated simultaneously. A number of factors have influenced this process; the most prominent being the dislocation between GI policies, practice and funding. This paper addresses this fragmentation proposing that a ‘policy-implementation’ gap exists within national and sub-national planning practice which limits the transferability of global principles into delivery. Therefore although the conceptual understanding of GI is grounded in the global literature, greater variability is evident in the application of these principles within localised (i.e. national, regional and sub-regional) planning. The paper extends this debate through a discussion of whether a consensus for the conceptual advancement and implementation of GI is a necessary aim of its development. It concludes that such plurality of understanding is both a positive and negative attribute of GI planning, highlighting the complexity of attempts to align global and local development narratives for GI. 
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Introduction 

The rapid development of Green Infrastructure (GI) in the UK and USA since the late 1990’s provided scope for planners, in both locations, to reframe their approaches to urban planning. Over the subsequent decade the application of GI has diversified to address a range of terrestrial and water based development issues. This has led to variability in the use, and discussion of GI, lowering the level of consistency in its debates, and subsequently, hindering its mainstreaming within centralised (i.e. national) policy narratives. As a consequence, although a cascading of GI principles and actions are evident in its development, the policy structures and delivery mechanisms that support this process lack consistency, limiting to some extent, a consensual understanding of GI, globally and locally. 

Evaluations of the development, meanings and use of GI in urban planning have been made since the concept came to prominence through the President’s Council on Sustainable Development in 1998 (Mell, 2010), the Conservation Fund and the USDA Forest Service in 1999 (PCSD, 1999; Hellmund and Smith Somers, 2006), and the Environmental Protection Agency (EPA) (Rouse and Bunster-Ossa, 2013). However, due to specific geographical applications, consensus of its meaning (as a concept and of its benefits) has not, to date, been achieved (cf. Wright, 2011; Mell, 2013). In part, this is due to the interaction of normative political and spatial approaches to landscape management, but also reflects the varied nature of urban planning in the UK and USA, illustrating the complexity of situating GI development, when the structures that support planning policy are in a constant state of change. 

In North America, and specifically in the USA, this process is focussed predominately on water systems and ecological resource management (Benedict and McMahon, 2006; Weber, Sloan and Wolf, 2006); whereas, in the UK GI planning has focused on establishing an integrated approach to landscape management addressing social, economic and environmental change (Kambites and Owen, 2006; Thomas and Littlewood, 2010). Although such distinctions suggest that a fragmented interpretation of GI has been developed, over the last five years (2010 onwards), a coalition of GI meaning has become increasingly visible within planning discourses in the UK and USA (Mell, 2013). 

One consistent constraint to the development of such a consensus has been the influence of changing planning policy structures. In both the UK and USA prominent advocacy organisations have attempted to integrate GI within policy and delivery structures but with limited success (Allen III, 2012; Kambites and Owen, 2006; Lerner and Allen III, 2012; Thomas and Littlewood, 2010). As Mell (2010) illustrated a number of prominent environmental advocacy agencies, in both the UK and USA, have engaged with the development of a GI planning agenda; however, there has been a variable, and in some senses, a more ‘passive’ approach from government. Throughout ‘bodies/agencies’ are used to describe governmental environmentally focussed organisations, Non-Governmental Organisations (NGOs), and Environmental NGO (ENGOs), which influence policy and delivery strategies. Advocacy agencies are organisations which have effectively (or otherwise) lobbied policy and decision-makers to acknowledge, and latterly, engage with the growing GI evidence base. Delivery agencies are organisations specialising in implementing GI. Local government can also be considered delivery agents if they implement development plans either internally or in collaboration with other agencies. Therefore, although planning policy can be considered multi-directional, the potential pluralism of its focus makes it difficult for advocacy agents to target delivery in line with government mandates.  Changes in government policy, co-operation and funding, have also been highlighted as barriers to effective GI implementation (Beatley, 2000). 

To address these issues this paper examines the development of GI and its application in the UK and USA. Through an evaluation of each nation’s implementation of GI, the paper argues that both nations have experienced changes to the process of planning; shifts which are reflected in how planners address GI. The paper proposes that although its antecedents have established a globalised understanding of what GI is, the implementation of these principles, within individual nations and/or regions, has been increasingly localised. They include: sustainability, multi-functionality, accessibility, connectivity, urban focussed, advocate led policy formation and implementation. Through a re-interpretation of the diverse conceptual principles of GI, this paper discusses whether a ‘policy-implementation gap’ exists, to illustrate the fluidity of GI policy-application. The development and application of GI in the UK and USA are subsequently used to assess whether it is viable to promote a consensual approach to the pluralistic discussions of GI. Through an examination of the opportunities and constraints placed upon GI development, this paper reflects on how the multi-directional: read pluralistic, nature of planning is being influenced by a constantly changing policy arena. Although the paper makes reference to the evolving GI research agendas in Europe and Asia, these locations are not discussed in the evaluation. They are presented as evidence of the fluidity of the implementation gaps between the conceptual foundations of GI and its delivery. By reflecting on the influence of policy structures and advocacy stakeholders within the praxis of GI, this paper debates whether this ‘gap’ can be addressed.
Review methodology
The following paper does not present, or propose to use, a singular definition of GI, as it recognises plurality to its meanings and uses exists between the UK and USA. In the context of this paper GI can be considered as a concept for strategically planning and managing green and open space as a functional network at different spatial scales and is based on a number of specific but varying principles (see Fig 1.). This reflects the fluidity of expression, which has become increasingly visible in global (i.e. international discussions), as well as, localised (i.e. national, regional and local) interpretations of GI. ‘Global’ GI debates promote a discreet discussion of a small number of globally accepted principles, whereas ‘local’ discussions are more nuanced and focussed on national, regional or sub-regional delivery objectives (see Fig. 1). Such diversity is evident in the language used to describe GI, where synonyms are used extensively, to promote a range of GI principles. Throughout, this paper uses green space and urban greening, as metonyms for GI, although it should be noted that the underlying principles outlined by Mell (2010) are used to contextualise such use. 

This paper, the figures (1, 2 and 3) and discussions presented within it, offers a global review of the current position of GI planning expressed within the academic and ‘grey’ (practitioner-government) literature. There is, to date, no standardised process for such a review, illustrated by the diversity of GI documents reviewed. The following discussion therefore does not propose to present a systematised evaluation or analysis of all available GI material. This paper does however, through a process of selective documentary review, identify comparability of GI thinking between sources using a content analysis of the published documentation and stakeholder/actor discussions. Materials were reviewed based on following criteria: 
(a) Academic articles published and accessible online and/or in hard copy, 
(b) Grey (policy, guidance and strategic) documentation published/adopted by the relevant bodies and available online or in hard copy format, 
(c) All documents had been published prior to 2010 (and supplemented with 2010-2014 documentation), 
(d) All documents were available in English.

A content analysis was conducted using an assessment of how GI was used, phrased (including synonyms) and applied within academic, policy, guidance and strategic delivery documents (grey literature). It also reflected on how these issues were explored in academic papers. The documents reviewed are not exhaustive, but represent a cross-section of the material published on GI planning and are shown in Figure 1. It was not possible within the parameters of this paper evaluate all GI documents published in each of the regions shown in Figure 1 due to the time constraints placed on the scope of the paper. Where possible the most cited/high profile documents were reviewed, supplemented with documents produced by governments and key advocacy agents. The principles shown in Figure 1 were identified by assessing the main objectives, development and conceptual characteristics, terminology and focus of GI use within the documents reviewed. The analysis in Figure 1 is based on a ‘traffic-light’ system, where green presents an extensive use of a principle, amber a moderate use, and red a weak use.  The analysis discussed in this paper is therefore exploratory in nature. 
The analysis shown in Figure 1 draws extensively on an evaluation undertaken by Mell (2010) who reviewed the development of GI up to 2010. This has been updated for the evaluation presented in this paper by incorporating documentation/articles published between 2010 and 2014. This highlights a time specific use/development of GI principles, but also provides an additional geographical context to this process. Figure 1 highlights that a number of principles: sustainability, multi-functionality, accessibility, connectivity, urban focussed, and advocate led policy formation and implementation, are used most frequently, promoting the view that these could be characterised as ‘globally’ important. The principles shown in amber and red therefore represent more nuanced interpretations of GI discussions. The principles noted above are deemed to be discussed extensively if they were highlighted in both Mell’s initial work and the evaluation presented in this paper. To supplement this documentary analysis additional discussions and correspondence with practitioners and academics in the UK, Europe, USA and Asia (2005-2014) have been incorporated to provide a complementary formative analysis.
The rise of Green Infrastructure as a ‘global’ and ‘localised’ concept
Although we have seen a rapid growth of GI research since the late 1990s, as early as the 1960’s Ian McHarg (1969) called for a re-evaluation of how planners address green space: what would now be identified as GI in policy discussions. McHarg proposed that the variability of urban nature could address a range of planning opportunities; in essence illustrating the value of multi-functional GI. He proposed that we rethink ‘nature’ by reintegrating landscape thinking within an urban context. Moving forward fifty years, GI planning explores the same narrative, arguing that as a basic premise cities need to be equally ecologically, socially and economically functional. Interventions in urban greening (i.e. the development of integrated/connected networks of GI in urban locations) have, as a consequence, been reported as aiding this process (Benedict and McMahon, 2006). The developing GI literature also identified the role of Greenways (cf. Little, 1990), as a transitional form of greening linking GI with McHarg’s ecological philosophy, and pre-empted the principles of multi-functionality, connectivity and strategic investment intrinsic to GI (Mell, 2010). McHarg and Little’s standpoints hold an increased validity when we consider the rapidity of change associated with urban development in the twenty-first century. Subsequent discussions of how such interpretations can be integrated into planning policy thus illustrate the complexity currently faced by GI planners in the UK and USA. 

Notwithstanding such fluidity it is possible to suggest that a dual narrative has developed supporting GI planning through its formative stages. Seminal research by Benedict and McMahon (2006) built on the Greenways research (Fábos, 2004), whilst England’s Community Forests and the Countryside Agency (Davies et al., 2006; Natural England, 2009) facilitated the establishment of a practitioner-academic debate for GI. Development in both the UK and USA thus highlights the influence of advocates, government and researchers in framing discussions of GI, although the expression of this debate differs (cf. Mell, 2010). 

Initial GI research tentatively explored its meanings and uses in landscape and urban planning (cf. Mell, 2010), with the research of Tzoulas et al. (2007), Gill et al. (2007) and Ahern (2007) extending this debate to reflect specific GI interpretations associated with health, climate change and ecological resource management. Each subsequent discussion of GI enabled Mell (2010) to synthesise locally specific interpretations of GI into the first overarching global assessment, which incorporated UK and North American, as well as other national-level discussions. Mell’s analysis highlighted the spatial and contextual differences evident in national narratives (i.e. management structures, funding, development objectives, delivery mechanisms), reflecting on how each affected the ‘localised’ interpretations of GI. 

For example, in the USA the normative approach to environmental planning focuses on water resources management utilising engineering techniques (Schilling and Logan, 2008). As a consequence, GI development, although considered by some (cf. Hellmund and Smith Somers, 2006) as encompassing broader landscape principles, has concentrated most frequently on urban stormwater management (Benedict and McMahon, 2006). Planning GI in the USA therefore reflects an established engineering perspective, but can be considered as adapting a growing socio-environmental consciousness (Allen III, 2012; Austin, 2014). It should also be noted, that within the GI debates promoted by the Conservation Fund and USDA Forest Service (and monitored by the EPA through the Clean Water Act), that these agencies already consider GI to be part of a more strategic approach to landscape management.  Moreover, a number of authors including Ahern (2007) have suggested that within the GI literature the reporting of practice based evidence is becoming increasingly discreet (i.e. reporting on sub-regional interventions), rather than addressing conceptual developments at a global scale. 

Figure 1. Discussion of Green Infrastructure principles: Green – extensive, Amber – moderate, Red – weak discussion 
(Based on Ahern, 2007; Allen III, 2012; Beatley, 2000; 2009; Benedict & McMahon, 2006; Boyle et al., 2013; Gill et al., 2007; Hellmund & Smith Somers, 2006; Horwood, 2011; Kambites & Owen, 2007; Lehmann, 2011; Lerner & Allen III, 2012; Little, 1990; Mell, 2009; 2010; 2013; Natural England & Landscape Consultants, 2009; Roe & Mell, 2013;  Schäffer & Swilling, 2012; Schilling & Logan, 2008; Schwab, 2009; Siemens, 2011; South Yorkshire Forest Partnership/Sheffield City Council, 2012; Tzoulas et al., 2007; UNEP-WCMC, 2011; Weber, Sloan & Wolf, 2006; Wright, 2011)
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In contrast the UK has attempted to interpret GI within a broader socio-economic perspective, applying a more strategic and holistic approach reflecting the UK’s engagement with a sustainability agenda (Kambites and Owen, 2006). Consequently, GI planning in the UK has engaged, more frequently, with a wider range of planning debates, which have been framed by advocacy agencies to embed GI within government policy. GI planning can, therefore, be considered to be multi-directional in both its form and function in the UK, as it can be considered to be conceptually fluid, thus enabling constant adaption to address the most prominent landscape issues of a given location (Mell, 2013). 

Adding further complexity to our interpretation of GI has been the development of a new Asian/Australasian narrative (see Figure 1). Although this is not included in the debate presented in this paper, it highlights that consensus building is complicated through the development of evidence at a national/sub-national scale, resulting in an expanding number of GI narratives being integrated within global discussions. The rapid expansion of Chinese cities has seen GI expand within policy and development discussions (Bowler et al., 2010), a process replicated in South-East Asia (Siemens, 2011) and Australasia (Beatley, 2009; Boyle et al., 2013). Evidence from these emerging GI arenas proposes that whilst its principles can be considered global, each regional or national interpretation of the concept identifies uses, which are explicitly localised (Mell, 2010). In one sense this supports the development of a fluid conceptual framework for GI, as outlined by Mell (2010) who categorised the applications, definitions and approaches to GI investment. However, Mell raised the question, also framed by Wright (2011), of whether building consensus for an evolving concept, whilst simultaneously delivering GI investment programmes, can occur concurrently between regions; especially where regional/local disparities are evident in policy and practice. 

A range of factors, i.e. political support or the availability of economic resources, can be seen to directly influence this process, some of which have been visible in the UK and USA throughout its development (i.e. the growing influence of advocacy agents). A number of these issues relate to changes in policy formation and should be viewed as ‘global’, whilst others including the ecological network capabilities of GI (Weber, Sloan and Wolf, 2006) can, and are, identified as ‘localised. How these constraints are identified, and related to policy structures in the UK and USA, suggests that the application of GI should be viewed as context specific (Mell, 2013).  
Planning policy structures in the UK and USA

The dominant planning structures of the UK and USA have been central influences on the development of GI, with the current promotion of economically focussed policy limiting the breadth, and indeed impact, of landscape and environmental planning (Beatley, 2000; DCLG, 2012). Situating GI within national planning frameworks thus highlights the subjectivity applied to its use within locationally specific policy-delivery narratives. Such pluralism has seen GI being adapted through various policy mechanisms rather than a singular planning debate (Wright, 2011). One fundamental issue influencing this process is the relationship between national/federal government and the delivery of policy at the regional/sub-regional or metropolitan/city scale (Campbell, 1996; Schilling and Logan, 2008). Even where the use of GI within policy is promoted, directives that address issues of capacity or the identification of a responsible administration to manage these processes often prove inconsistent (Lerner and Allen III, 2012). 

Figure 2. Flow of information and dialogue within UK and USA planning systems 
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Reviewing the research literature alongside the responses outlined in Chapters 6 and 8 show that this





The fluidity that has characterised GI planning has, in part, mirrored the changing structure of planning policy, and the evolutionary policy environments of both the UK and USA. Figure 2 shows variations in the flow of information from central government to the local, highlighting where potential challenges to GI dialogues may exist (Mell and Sturzaker, 2011). Planning policy-makers, therefore, need to be aware that whilst feedback, engagement and co-operation occur at the state/regional level (or below), it has proved more difficult to establish the same depth to discussions within central government (Thomas and Littlewood, 2010). Figure 2 also proposes that because policy structures may appear fragmented that there is a growing influence, and need, for environmental and other non-governmental agencies to act as conduits for GI in the advocacy-policy arena. Working within such a structure reinforces the difficulties in applying new concepts, especially if planning decision-making is interpreted as a dysfunctional process (Tewdwr-Jones, 2012). To promote GI planning in the UK and the USA, its supporters have therefore had to constantly react to such changes to facilitate a more effective dialogue between planners and government policy-makers (Rouse and Bunster-Ossa, 2013). 

Figure 2, therefore, highlights normative communication channels: central to local, it also illustrates that such a hypothesised structure is not always feasible. The blue dashed line indicates where the ‘policy-implementation gap’ discussed by Mell and Sturzaker (2011) exists; whilst the red line represents where additional influence and discussion between government agencies, NGO/ENGOs and other advocates can influence GI development. The structure proposed in Figure 2 suggests that a large proportion of discussions occur at the sub-national scale (regional or sub-regional), not centrally. Such fluidity has manifested itself in a more flexible approach to engagement with advocacy groups compared to more rigid national structures. This supports the view that greater variability can be identified at the regional/sub-regional scale in the UK and USA providing scope for a more nuanced application of GI development (Allen III, 2012). 

The US planning system 

Development in the USA is structured as a tiered policy and decision-making system where a range of federal, state and other agencies hold responsibility. Such a structure elevates barriers to implementation not seen elsewhere, as there is a perceived lack of leverage held by some centralised planning authorities to enforce planning reforms, due to a process of devolved legislative authority (Campbell, 1996; Rouse and Bunster-Ossa, 2013); one additional complication to this process is the Federal government’s role as a major land holder. Federal planning agencies including the Department of Transportation and the EPA are thus considered, in some locations, largely ineffective and peripheral to the decision-making process (Schilling and Logan, 2008). Furthermore, federal mandates are not always applied at a local level, adding complexity to the implementation of government policy, but administered by state, county or municipal authorities. Campbell (1996) reflected that one of the key issues of this process has been the minimal dialogue between government departments, supporting agencies and non-governmental organisations. 

Further complications are also evident in the structure of local government, which are not always legislatively aligned with those at the federal level (Weber, Sloan and Wolf, 2006). Consequently, local government is controlled by competing agencies of different legislative powers, where alternative agendas may distort the focus of policy (Benedict and McMahon, 2006; Austin, 2014). Failures to apply continuity within planning policy structures across legislative boundaries therefore impacts upon the translation of government mandates in local application. Noticeable exceptions include GI planning activities in some states: Maryland, Oregon and Washington, where planners have influenced development legislation leading, to some degree, to standardization in land use planning (Wolf, 2003; Foster, Lowe and Winkleman, 2011). Planning in the USA thus directs delivery towards smaller ‘localised’ spatial areas, due to a fragmentation of strategic co-operation across boundaries. Delivery thus illustrates, that despite the exceptions noted above, a pattern of laissez-faire and pluralistic governance can lead to isolated GI implementation practices (Benedict and McMahon, 2006). 

The UK planning system 

Where assessments of the planning system of the USA highlight structural issues in mandating centrally, in a nation that is predominantly planned at the local scale, the UK has differed historically in terms of both its structure and delivery (Lafortezza et al., 2013). Following the reforms of the planning system by the Conservative-Liberal Democrat Coalition, planning has been refocused into a binary of central policy and local delivery (Haughton and Allmendinger, 2013). This revoked New Labour’s devolution of planning to the regions through regional government, which was supported by a strong advocacy arena (Tewdwr-Jones, 2012). The 2012 planning reforms, resulting in the release of the National Planning Policy Framework – NPPF (DCLG, 2012), were framed as modernising an overly bureaucratic system; a view that runs contrary to New Labour’s planning mandate (Tewdwr-Jones, 2012; Lennon, 2014). Post-reforms the development and delivery of planning policy retains a top-down structure, enabling government to promote continuity between what is mandated and actioned.

Subsequently, the planning systems of both the UK and USA show structural difficulties in aligning policy mandates with delivery. It is apparent that the ‘policy-implementation gap’ discussed by Mell and Sturzaker (2011) has the potential to limit the translation of policy, as localised applications become subject to a greater number of external, i.e. local, financial or legislative, issues. The application of GI could therefore be considered to challenge the established economic and engineered development approaches in the UK and USA, by promoting an alternative process of human-environmental interactions. Furthermore, Hellmund and Smith Somers (2006) argued that although such an interpretation appears to be embedded within US planning, GI is seen by many, including Benedict and McMahon (2006) and Allen III (2012), as offering a more responsive approach to development management compared to other forms of investment. Furthermore, the most recent policy reforms in the UK forced GI planners to re-evaluate their assumptions and approaches to investment. In parallel, commentators in the USA have witnessed a more dynamic, if not always meaningful, dialogue between the federal government and delivery authorities (both public and private), even where The Conservation Fund and American Planning Association (APA) have acted as strong advocates (Rouse and Bunster-Ossa, 2013). Therefore, although communication channels exist between all scales of government, as shown in Figure 2, the actual flow of information between each level of policy is not fully integrated to support GI development. As a consequence, GI planners have used alternative mechanisms to communicate its value within policy; most frequently taking the form of advisory guidance or evidence-based dialogue between policy-makers and advocacy agents (Benedict and McMahon, 2006; Lafortezza et al., 2013).  

In spite of such variation, and the constraints being placed upon policy making linked to these disjointed governance structures, the development of GI has been deemed to be progressive (Siemens, 2011). Stakeholders within a visible advocacy arena have been considered prominent in translating higher-level, i.e. global, concepts into localised delivery, affording GI with a platform for debate outside of government policy discussions. However, although a number of organisations are involved in the development of GI, the structures that support them are often complicated by legislative, as well as, spatial constraints such a zoning or city boundaries. As a consequence, agencies including Natural England (UK) and the APA (USA) have needed to extend GI debates through practice, evidence gathering, and potentially most importantly: influencing policy-makers (Natural England and Landuse Consultants, 2009; Schwab, 2009). Although this suggests that conceptually a ‘localised’ interpretation of GI has occurred, this should be viewed as running in parallel to the dialogue initiated between UK and North American practitioners, which installed GI as a concept with a ‘globalised’ focus (Mell, 2010). 

Global and local barriers to and opportunities for green infrastructure development 

A number of barriers and opportunities, some of which are discussed previously, have been identified in both the UK and USA as affecting the development of GI (Mell, 2010). These factors can be broadly described as being a combination of political, economic and environmental influences, with Figure 3 suggesting that a number of these can be deemed comparable in both locations. The classifications proposed in Figurer 3 were drawn from an extensive review of the academic/practitioner literature and illustrates the most frequently proposed barriers to investment in GI. Examples of this process include Roe and Mell (2013) debated this process in Cambridgeshire (UK), whilst Schilling and Logan (2008) discussed the suburban USA, indicating that whilst funding, local support and environmental capacity are essential elements of urban greening, political support for GI and a strong policy arena at a local level frequently underpin development. This implies that although the application of GI may be geographically localised, that the notable constraints impacting on the utility of GI are more universal. These authors, as well as Mell (2010), go further and state that where a dynamic policy environment exists, there is often a lack of continuity between what is proposed by government and what can be delivered by GI stakeholders. As a result, the translation of policy can become diluted and implementation unfocussed. The value of GI planning in such a situation can therefore be undermined if its multi-functional nature is lost in increasingly pluralistic policy debates. Evidence addressing this issue was reported through the Valuing Attractive Landscapes in the Urban Economy (VALUE) project which presented a set of multi-national principles influencing GI development across North-West Europe (South Yorkshire Forest Partnership/Sheffield City Council, 2013). One conclusion drawn from VALUE was that the localised focus of application does not necessarily replicate wider development narratives. Alternatively, VALUE proposed that urban greening could sit either outside, or alongside, such debates as long as stakeholders are able to engage with the process of GI implementation at appropriate junctions. Furthermore, VALUE noted that where the structures of policy formation are changing, as in the UK and USA, the balance of political control to develop GI appears prone to greater fluctuation, especially when economic considerations are taken into account (Mell et al., 2013). 

Funding Green Infrastructure
A failure to establish acceptable economic values for GI has also impacted on the allocation of funding for urban greening, (Benedict and McMahon, 2006); as GI is often viewed as not providing sufficient benefits, therefore it has been underfinanced. It has been proposed that this reflects how greening projects are subject to a fluid process of valuation based on economic returns, as well as, assessments of socio-economic factors (both tangible and intangible). This was visible with the change in government witnessed in the UK in 2010, which led to major reforms in GI funding. Within this process the UK government made it explicitly clear that environmental resources have a lower value compared to development that prioritises economic growth (DCLG, 2012), leading to significant cuts in funding for key environmental agencies (i.e. Natural England).  Alternative sources of funding associated with urban development: Housing Growth, developer contributions and funding for quasi-government agencies (i.e. Heritage Lottery Funding) were also withdrawn placing additional constraints on existing GI funding (Roe and Mell, 2013). Housing Growth funding was a UK government incentive paid to planning authorities to facilitate development. It was seen to allow planning consent for strategic housing developments and was allocated to the provision of built infrastructure (i.e. housing or roads), as well as a number of GI development proposals. Developer contributions are a tax on development that is paid by developers to facilitate investment in community infrastructure. The consequences were not limited to reductions in current development, but have also affected opportunities to plan GI development proactively, rather than reactively (Mell, 2013). 

Figure 3. Barriers to Green Infrastructure development 
(Based on Ahern, 2007; Allen III, 2012; Beatley, 2000; 2009; Benedict & McMahon, 2006; Boyle et al., 2013; Gill et al., 2007; Hellmund & Smith Somers, 2006; Horwood, 2011; Kambites & Owen, 2007; Lehmann, 2011; Lerner & Allen III, 2012; Little, 1990; Mell, 2009; 2010; 2013; Natural England & Landscape Consultants, 2009; Roe & Mell, 2013;  Schäffer & Swilling, 2012; Schilling & Logan, 2008; Schwab, 2009; Siemens, 2011; South Yorkshire Forest Partnership/Sheffield City Council, 2012; Tzoulas et al., 2007; UNEP-WCMC, 2011; Weber, Sloan & Wolf, 2006; Wright, 2011)
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As a counterpoint, in the USA federal funding is allocated to state authorities who deliver or sub-contract agencies to undertake environmental management at a sub-national level. However, given the complexity associated with legislative authority in the USA, funding can, and has, been diverted away from the delivery of GI (Benedict and McMahon, 2006). Furthermore, because of the dislocation between federal and sub-regional authorities funding often provides the only leverage that national government holds over development. Growth is therefore difficult to control as it is subject to a range of competing agendas, plus a growing mistrust between government, developers and advocacy agents (Allen III, 2012). GI planning is thus placed in a position where funding streams are considered dynamic, and in many scenarios, do not provide long-term strategies for investment. Advocacy agents, including the Conservation Fund and the EPA, therefore increasingly act as mediators in obtaining funds and delivering projects as they are able, to some extent, to circumvent these issues (Weber et al., 2006).

Generating sustainable funding streams has been discussed as being a crucial aspect of promoting longevity in GI planning. However, because of the diluted forms of governance identified in the UK and USA, linked to perceived failures of policy structures to establish a functional planning system, there have been extensive (and inconclusive) discussions of how best to fund investment (Kambites and Owen, 2006; Greed, 2011). Evidence from the UK though has helped to establish the economic case for how green investment can, and is, being used to address this issue (South Yorkshire Forest Partnership/Sheffield City Council, 2012). Comparable evidence from the USA highlights the economic value of GI, where assessments of urban street trees in New York suggesting that they make a major financial contribution to the city (Peper et al., 2007). Both Peper el al. and the VALUE research argue that although GI has been historically underfunded, investments in GI can have a proportionally greater economic impact on the local economy compared to interpretations of the physical or grey environment; a view that is often overlooked.  

GI advocates have therefore begun to promote the principle of ‘multi-functionality’ as the key delivery objective to illustrate the financial benefits of investment. Multi-functional GI provides a wide range of benefits in a single location or across a network including ecological, economic and social benefits for its users, and the wider environment (Countryside Agency and Groundwork UK, 2005). However, GI investment programmes can be undermined if, or when, advocates attempt to addresses the pluralism of GI within development debates. However, refocusing policy towards sub-regional/local delivery in the UK has removed the regional evidence base, which promoted the role of multi-functionality. Furthermore, although the value of GI has been identified within such situations, policy still needs to take into account the pluralistic nature of development if it is to deliver appropriate investment. 
Establishing consensus for Green Infrastructure development 
Several authors have debated the relevance of creating consensus within GI planning as a mechanism to address the diversity evident in policy, decision-making and implementation (cf. Lennon, 2014). To achieve such a consensual state, an idealised framework for planning which provides a foundation for both global and local uses of GI would need to be developed resembling that proposed by Mell (see Figure 4; 2010:239). However, a counter argument has been proposed noting that consensus may add little value to these discussions, as it would limit the ability of advocates to fully utilise the versatility of GI investment opportunities (Wright, 2011). Therefore, as Wright (2011) and Mell (2013) argued, a simplistic interpretation of whether consensus is needed is potentially undermined because of the pluralistic nature of planning in the UK and USA. 

Figure 4. Idealised structure for the development of Green Infrastructure planning (Mell, 2010:239)
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Introduction 2006), and the Environmental Protection Agency (EPA) (Rouse and
Bunster-Ossa, 2013). However, due to specific geographical appli-
The rapid development of green infrastructure (GI) in the UK cations, consensus of its meaning (as a concept and of its benefits)




Figure 4 illustrates Mell’s (2010) idealised state for the planning of GI highlighting an interacting structure for communication, dialogue and feedback channels to help build consensus. This proposes that a process of vertical and horizontal reciprocity between scales/agencies can be developed to provide the political platform for stakeholder interactivity, leading in the long-term to a consensus on the structure of policy making and GI delivery. However, it can be argued that, in reality there is a lack of communication relaying information between different agencies, plus additional scalar and temporal variations, which hinders the development of consensus. The outcome, as previously discussed, illustrates that the actions of delivery agencies show greater variation in implementation compared to the mandates developed by government and are not idealised. Changes to the structures of planning, therefore, impact upon the development of new concepts, like GI, as planners and other advocacy agencies are asked to refocus, and subsequently, integrate modified strategic objectives within their delivery programmes. This supports the rationale that GI cannot be considered monosemic, as fundamentally it aims to achieve diverse outcomes. Conceptually, and subsequently in policy terms, this debate has influenced the constructed narrative of GI; however, due to the variance of planning structures there has been a limited exploration of this interpretation. 

On reflection, and in accordance with Kambites and Owen (2006), there is a need to review whether it is feasible (or appropriate) to develop a single narrative, given the continued expansion and development of GI. As discussed above, its principles have been grounded in the ‘global’ debate summarised by Mell (2010) who highlighted the fluidity of its conceptual development. Although a geographically subtle range of approaches have been brought together into this single agenda, there is concern that the creation of a consensus could actually hinder the long-term application of GI (Wright, 2011). How we, as landscape and urban planners, attempt to align such flexibility, whilst reacting to the disjointed policy structures in the UK and USA could, therefore, be a more pertinent discussion to address.  

Future mainstreaming options for Green Infrastructure planning in the UK and USA

The diversity of GI applications has enabled practitioners to apply its principles in varied and innovative ways (TCPA, 2011). Whilst central government in the UK and USA still limit policy support for GI planning, a more regional/sub-regional advocacy approach has witnessed significant uptake (Thomas and Littlewood, 2010). Although continuity can be seen in its application, proposing that investment in GI is progressive, delivery consensus is still varied. A number of investment and development avenues are, however, being explored to aid GI, taking cues from:

(a) Changes in policy at a number of scales (Natural England and Landuse Consultants, 2009); 

(b) The reactions of urban areas to changing resource capacity (Beatley, 2000);

(c) Localised needs (Lennon, 2014); 

(d) An increased knowledge and capacity of GI planning (Rouse and Bunster-Ossa, 2013); 

(e) Additional evidence in the form of project evaluations and the reporting of ecological, economic and social benefits (South Yorkshire Forest Partnership/Sheffield City Council, 2012);
(f) The provision of associated funding to support urban greening programmes (Landscape Institute, 2013);

(g) Responses from sub-national agencies to further structural changes in the composition of national states or regional legislation/policy (Mell, 2013). This includes the potential for UK GI planning to become increasingly regionalised if the referendum on Scottish independence leads to their leaving the UK union
Research and practitioner commentary from the UK and USA promotes the use of each of these opportunities to focus GI planning as a proactive activity, which ensures that the principles outlined in Figure 1 are integrated in practice (Mell, 2013). Whilst, the focus of GI by practitioners illustrates a positive engagement, there has been a delay in the production (and application) of subsequent government policy. Evidence from both the UK and USA report this delay, which is based partially on developing the rationale for investment, and partly on consensus building (Benedict and McMahon, 2006; Lennon, 2014). As a consequence, the ambiguity noted by Wright (2011) has hindered the development of a more refined approach to GI. However, in spite of the issues related to consensus building advocacy groups have continued to lead calls for greater engagement with GI from government and developers (Natural England and Landuse Consultants, 2009; Benedict and McMahon, 2006). 

We can therefore question if we should be aiming to establish a consensus in how GI is used or whether we should continue to promote an integrated, yet fluid, policy framework based on an agreed set of principles to facilitate its use? Whilst, Mell (2010) and Wright (2011) debated the value of a monosemic interpretation of GI, it is potentially more important to focus on how it can be integrated within policy. Practitioners in both the UK and USA have explored this notion highlighting the value of GI in practitioner discussions; however, government has been more reluctant to engage with this data in policy (Landscape Institute, 2013; Rouse and Bunster-Ossa, 2013). Consequently, a situation has arisen where the effectiveness of investment in GI has been evidenced without government support (Thomas and Littlewood, 2010). Moreover, although the process of centralised ‘green’ policy formation is increasing, the development of the NPPF in the UK, and the lack of a clear dialogue between federal and other planning administrations in the USA illustrate a continuing ‘policy-implementation gap’. As a result, whilst the question of developing consensus is not a redundant one, there are more specific policy issues which need to be addressed if GI is to be mainstreamed. Outside of the UK and USA, the EU has taken steps to address this gap releasing the EU Communication for the Commission (2013) ‘Green Infrastructure (GI) – Enhancing Europe’s Natural Capital’. This supra-level initiative looks to promote a Europe wide understanding of GI principles, whilst enabling a more flexible approach to delivery at the national scale, and potentially most importantly at a sub-regional scale. This highlights the value of consensual dialogue between actors, which is being used to encourage engagement and collaborative working, but still retains a level of versatility to the context of each nation state’s application of GI. 

A number of further urban development options have also been considered to address the problems of embedding GI within planning policy. One significant area illustrative of this process, as noted previously, is the growing number of economic evaluations being conducted. Practitioner research has reflected economic debates highlighting how value can be calculated, even for ambiguous or less-tangible practices, such as GI (Schäffer and Swilling, 2012). Extending this to an international scale Merk et al.  summarised the value of ecosystem services, moreover, in the USA, the EPA released guidance outlining the economics of pollution, water management and GI resources. Each of these reports presented quantifiable values for GI to planners and politicians making cases for investment. 

However, the OECD proposed, as did the Asian Green City Index (SIEMENS, 2011) and Lemma/ODI (2012) that to attain the same relevance as other infrastructure an effective investment market needs to be created for GI. Both Siemens and Lemma/ODI report that policy and delivery need to be supported through the effective management of a GI commodity market, linked to a strong policy framework. Such a market exists, in part, in the USA due to the engineering perspective that GI has developed within, although this has not been translated to the same extent in the UK (Austin, 2014). Alternatively, retrofitting GI can be seen to effectively align urban development needs with investment opportunities (Merk et al., 2012). By approaching urban development from such an adaptation perspective, we can propose that GI does not require planners to reinvent the investment process. 

Conclusions 
 

The discussion presented in this paper indicates that a form of consensus is developing to frame GI. Despite the constraints placed upon its conceptual development by the complexities of government in both the UK and USA, broad agreements of GI principles and its deliverable benefits are evident in both locations (Mell, 2010; 2013). Furthermore, although delivery still fails, in some cases, to show comparability between projects or investments, the wider debates of GI utility are becoming accepted in the academic/practitioner literature. To examine this issue this paper has discussed the move towards creating a coalition between ‘globalised-localised’ interpretations of GI to promote a better understanding of the existing GI ‘policy-implementation’ gap. One way of achieving this is the continued support of a strong advocacy arena which enables stakeholders to facilitate dialogue between national/federal actors and localised application. Mell (2010) discussed a number of criteria supporting this view, including the need for policy to be developed through an active engagement with key economic and environmental policy-makers. Beatley (2000; 2009) expanded this assessment noting that to ensure that an understanding of the global principles of GI is established, planners need to educate, advocate, and develop the financial and technical capacity of its benefits. As planners discussing GI we therefore appear to be at a cross-road. Policy is starting to address GI but still lacks the links between discussion and delivery. In conclusion, it can be argued that GI has developed a dual narrative of global and local interpretations. At a global scale, this has been defined, with consensus being built around a number of key conceptual principles; however, these principles are implemented in a number of varied ways at a ‘local’ level. Consequently, whilst we can identify a normative approach to the conceptual development of GI it is harder to illustrate a consistent use of the concept within policy or practice. 
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