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INTRODUCTION

Low Impact Urban Design and Development (LIUDD) is a term coined by the New Zealand research team charged with the task of promoting the implementation of integrated low impact design in housing developments throughout New Zealand (van Roon et al., 2005). The working definition of LIUDD is: “A design and development process that minimises the environmental impacts of urban areas in such a way that the costs … of doing so do not outweigh the benefits.” (Feeney et al., 2003: 3) The concept and practice of LIUDD in New Zealand has evolved from its origins in Low Impact Development (LID), Water Sensitive Urban Design (WSUD) and On-site Stormwater Management (OSM). Literature from North America draws on over twenty years of experiences in designing and implementing alternative stormwater management systems (Hughes et al., 2004). European experiences with low impact urban design have also been considered, while cognisant of the differences in socio-political and environmental contexts which may limit their applicability to the New Zealand situation. Australia offers a number of experiences in WSUD and LID that may more directly inform the emerging New Zealand experience in the uptake of LIUDD (Wong, 2001).

The literature review includes published articles, conference papers, books, reports, council plans and manuals written from a range of perspectives including local government, developer, consultant and academic. Both practical experiences and theoretical insights have informed the review. Literature has been drawn from regional experiences (principally Auckland) in New Zealand, as well as Australia, Canada, the United States of America, and a number of European nations. Although LIUDD reaches beyond alternative stormwater management to embrace an integrated urban design and development process (van Roon et al., 2005), the central focus of the present study continues to be, but is not limited to, water-related low impact design and development initiatives; i.e., stormwater, wastewater and water supply management systems.

The key question that informs the literature review is: What tools and processes have influenced the uptake and implementation of LIUDD (and related variants such as LID, WSUD, etc.)? The literature review provides valuable information to assist in Objective Five of the LIUDD research: Changing plans and practice to make LIUDD mainstream. The review focuses on identifying which planning tools (from regulation to incentives), or a combination thereof, have been successful in influencing the uptake of LIUDD. While there is ample information on impediments that dissuade incorporation of low impact design techniques in development proposals and the barriers to change that hinder planning practice (Eason et al. 2005; Brown, 2004; Wong, 2001), less is known about the processes that have proven successful in encouraging the uptake of LIUDD. Therefore, a second question informs the review: What factors have led to the success of tools and processes effective in the uptake and implementation of LIUDD? The literature review will focus on positive influences and influencers that have enabled LIUDD to move beyond theoretical consideration into mainstream practice.

It should be noted that LIUDD is a rapidly evolving field in urban design and planning and incorporates a vast range of disciplines and applications. Therefore, the present study does not claim to be either comprehensive or final.

PLANNING TOOLS

The uptake of LIUDD is directly influenced by planning tools that require developers to implement low impact design technologies in housing developments. Planning tools include both statutory and non-statutory plans, as well as strategies and codes of practice administered by councils and industry. There is a wide array of planning, process and implementation documents available to councils in New Zealand to assist in the implementation and uptake of LIUDD. The most significant documents have been listed in Table 3 of van Roon et al. (2005: 9-11), although it should be noted that not all of these documents have been developed.

In approaching the question of what tools have influenced the uptake and implementation of LIUDD (or LID, WSUD, OSM in other countries), a distinction needs to be drawn between planning tools that are mandatory and have the regulatory power to coerce (such as district plans in New Zealand) and tools that are non-regulatory and non-mandatory but may nevertheless be effective in promoting acceptance and uptake of new LIUDD technologies by developers and householders. The distinction, however, should not be interpreted as an either/or preference, rather a combination of planning tools and actions that include regulation as well as other methods (e.g., education, incentives, etc.) to encourage community and developer ‘buy-in’ to the outcomes is recommended (Livingston, 2001).

The following sections will introduce regulatory tools and institutional framework for the uptake and implementation of LIUDD (and related variants) in America, Europe, Australia and New Zealand (with a focus on Auckland councils). Planning tools (such as outdated engineering standards) that currently impede the uptake and implementation of LIUDD will be discussed, followed by non-regulatory tools that are proving to be effective in promoting good urban design in New Zealand.

Regulatory tools

Wong (2001) commends the adoption of On-site Stormwater Management (OSM) as policy by the City of Blacktown in New South Wales, Australia, and states: “This change in local government policy is a vital element in creating the right adoption environment” (Wong, 2001: 13-14). Lloyd et al. (2001: 309) espouse the need for firm regulatory direction in implementing WSUD in Australia: “State and local government planning authorities will need to make a firm commitment to take WSUD beyond just a policy or strategic intent and make it a condition of development through amendments to planning and regulatory instruments and relevant urban planning and design guidelines or standards.” Livingston (2001) similarly observes that an institutional framework that assures all partners will implement their responsibilities is important, but also recognises that a sound institutional framework is only one of the foundations necessary for successful reduction of stormwater pollutants in the Florida catchment. He promotes funding, citizen education and involvement, and good science as equally important tools (Livingston, 2001). 

On-site stormwater management is now an accepted practice in many large cities in the United States of America. It was developed in response to legislation introduced in the mid-1980s (National Pollutant Discharge Elimination System), and was initially applied only to large cities and mainly concerned water quality control (Hughes et al., 2004). Livingston (2001), the keynote speaker at the 2001 Second South Pacific Stormwater Conference, in Auckland, reported on Florida’s progress in implementing a state-wide stormwater treatment programme since the initial investigations by the Florida Environmental Regulation Commission in 1979. The state stormwater rule was fully adopted in 1982 and required: “…all new development and redevelopment projects to include site appropriate BMPs [Best Management Practices] to treat stormwater” (Livingston, 2001: 1). This ruling established a technology-based performance standard.

Lawsuits filed by environmental groups against the United States Environmental Protection Agency for failure to implement provisions of the Federal Clean Water Act have been a strong factor in the recent emphasis on comprehensive catchment management. These lawsuits have had a direct result on the enactment of specific legislation at a state level, such as the Florida Watershed Restoration Act 1999 which has provided the Florida Department of Environmental Protection (DEP) with clear legal authority to establish and implement quantifiable environmental standards (e.g., for total maximum daily loads of pollutants). Livingston (2001) asserts that a major benefit deriving from this legislation is the opportunity for the DEP to work collaboratively with other agencies and stakeholders in the catchment.

A number of Comprehensive Conservation and Management Plans (CCMP) have been developed in Florida for priority water bodies. For example, in the Tampa Bay CCMP, an Interlocal Agreement was signed in 1998 between local government and regulatory implementation partners and requires all partners to submit detailed plans describing how they will fulfill their responsibilities for bay restoration and protection. The issuing of stormwater permits to local governments includes specific requirements to implement activities identified in the CCMP’s action plans (Livingston, 2001).

In Australia, water sensitive urban design (WSUD) practices have been adopted in some cases through amendment to the regulatory framework. For example, Brisbane City Council introduced two initiatives: changes to planning policies and local standards. In the first stance, the Council rewrote its planning policy to specify WSUD as the preferred option in land development unless it can be discounted on the grounds of safety, on-going maintenance or of being a nuisance (Lloyd et al., 2001; Wong, 2001). Lloyd et al. (2001: 304) explain: “Implementation of this policy will require standards and approval procedures to be redrafted to include WSUD planning and treatment measures.” The second initiative involves the use of local standards for development approvals (cf. resource consent conditions under the RMA 1991). These local standards prove to be more effective at a precinct or regional scale, rather than at the catchment level of management.

Other initiatives in Australia include the formulation of compliance criteria for local government policy on stormwater management that support industry capacity-building and innovation (Wong, 2001). The compliance criteria are performance-based, but recognise that currently there is a low industry skill-base in this area. Therefore, while these are essentially technical guidelines, there is a need to ensure that they are also simple and able to accommodate a range of site characteristics. In addition, the compliance criteria must provide for alternative means in which compliance can be demonstrated (Wong, 2001). Where appropriate guidance is absent, Goonetilleke et al. (2005: 32) observe that current approaches to safeguard water quality tend to fall back on ‘end-of-pipe’ solutions, yet: “The management of water quality impacts does not necessarily lend itself to simple solutions.”

Auckland, New Zealand

Wallace (2004: 39) observes: “LID has yet to be implemented on a large scale within the Auckland Region. Accordingly, the legal instruments that will ensure the long term application of LID have yet to be determined or tested.” In Auckland, the regional council statutory frameworks that land developers are required to comply with include the Auckland Regional Policy Statement and the Proposed Auckland Regional Plan: Air, Land and Water. The latter includes policies in relation to the diversion and discharge of stormwater, requiring the incorporation of low-impact design and the identification of the best practicable option (Wallace, 2004).

At the territorial local authority level, district and city plans provide regulatory direction for development. Eason et al. (2005) comment that currently planning instruments such as district plans are variable in their incorporation of LIUDD policies, and the integration between district plans and other planning instruments such as codes of practice is poor. The recent public release of the report Designing Auckland: a springboard for action on 31 May 2005 by the Mayoral Task Force on Urban Design deserves special mention as an initiative that promises dramatic shifts in policy and practice in Auckland city from undesirable design (e.g., inner city apartment blocks) towards good quality urban design. Recommendations by the Task Force call for the, “…overhaul of all council strategies and policies to deliver best practice in urban design and sustainable development” (Mayoral Taskforce on Urban Design, 2005: 2). They also recommend that all new buildings in the Central Area and isthmus include an assessment of urban design outcomes in the resource consent process. The Task Force identified a handful of essential measures to be immediately adopted by the Council, including:

· create memorable places and spaces

· only the best will do – tilt the playing field toward good development

· be bold – say ‘No!’ to bad design

· be clear about the big picture

· bring in champions to accelerate change

· rebuild a ‘can do’ design-led council organisation

· fast track changes to outmoded rules and processes (Mayoral Taskforce on Urban Design, 2005: 1).

LTCCPs under the Local Government Act 2002

The interface between planning documents required under the Resource Management Act 1991 (RMA) and the Local Government Act 2002 (LGA) warrants discussion. Under the new LGA, every local authority is required to have a long term council community plan (LTCCP) in place by 1 July 2006. Government has intended such plans to set the overall context of planning and decision-making within regional and district councils. Dixon (in press) comments: “The new LTCCP plans are critical in achieving this integration within councils. …The plans are required, among other matters, to describe community outcomes, provide for integrated decision-making, co-ordination of resources, and for public participation in decision-making processes, along with the inclusion of a funding impact statement (section 93, LGA).” This planning tool provides an important opportunity for community empowerment, and may enable groups to gain council support to fund specific activities for local issues, including community-based urban design initiatives.

Dixon (in press) asserts that the LTCCPs will inform the development of RMA plans, although, “debate about which statute and plans have precedence is yet to come.” Tradeoffs and balances may inform the direction in which that debate takes shape. It will be necessary, however, to ensure that policy documents are not inconsistent with respect to their regulatory response to LIUDD initiatives. Heslop et al. (2005) draw attention to gaps in policy and legislative framework for managing cities, especially for links between resource management and utility service provision (roads, power, water). They argue that there has been strong reluctance to regulate for more sustainable outcomes, although the LGA amendments and review of the Building Act may change that. In Australia, Kassim (2004) reports a similar scenario whereby state and local government support a LID approach in general, but significant hurdles to its implementation remain in part due to conflicting policies and guidelines.

Heslop et al. (2005: 3) draw attention to, “…inconsistencies among key regulatory documents and processes enabling LIUDD on the one hand (regional and district plans) and restricting in on the other (engineering manuals, asset management plans).” Outdated engineering standards that constrain innovative urban design are noted as a key impediment to the uptake of implementation of LIUDD in planning tools such as district plans. Stakhiv (2003) and Kassim (2004), among others, advocate a regional or national policy approach to bring local standards into line with best practice. These impediments will now be addressed.

Impediments to LIUDD: outdated engineering standards

Lloyd et al. (2001) assert that potential problems associated with LIUDD devices can be avoided by good engineering and scientific design principles. However, in a number of cases it has been reported that engineers, engineering standards and local government regulation stifle innovative urban designs proposed by developers and the community (Wong, 2001; Kassim, 2004; Wallace, 2004; Levy, 2001). Wong (2001: 3) and Lloyd et al. (2001: 303) observe that in Australia: “Standards for stormwater management infrastructure adopted by local governments are based on rigid engineering conventions and do not allow for an integrated approach to urban water cycle management. Often local government officers feel they lack the expertise to assess alternative designs and are reluctant to accept the inherent risk involved in approving alternative approaches.” Kassim (2004) reports that council engineers fall back on familiar, outdated stormwater guidelines and do not have the time to implement LID into council policy due to a high workload and a belief that a LID approach is too difficult to assess and achieve.

A project manager who proposed a natural stormwater management system for an energy company in Pennsylvania, U.S.A., reported that the methodology used in most ordinances has not caught up with reality, and that stormwater management gets pushed to the end of the design process whereas it should be a primary concern (Barrette, 2000). He observes that the following response is typical: “‘Most of the time the regulations encourage you to ignore the landscape, lay out the net area, and then call in an engineer to make it work…” (Bernardon, quoted in: Barrette, 2000: 17). The alternative would be ordinances that are expansive rather than reductive, allowing developers a range of alternatives to choose from a growing list of best management practices.

There is a similar story in New Zealand where LID (and LIUDD) is in its infancy. Although LID has been applied successfully within the rural sectors of the Auckland region, Wallace (2004) is interested in determining why LID is not being implemented more extensively within the urban environment. He states that a significant impediment to its implementation is the lack of approved LID devices within council engineering standards. The majority of councils’ engineering standards lack any reference to LIUDD or other alternatives that differ from NZS 4404: 1981. As a result, even where an alternative device will potentially achieve a better outcome, council engineers avoid making a subjective call and council declines the alternative and endorses standard approaches. Developers become frustrated with councils policies and rules that do not support best practice, and instead opt for developments that conform with district plans in order to avoid delays or further costs (Dixon, in press; van Roon et al., 2005; Heslop et al.,  2003).

To address concerns over outdated engineering standards that restrict uptake and implementation of LIUDD, decision makers need to be able to revise and improve their plans and management strategies on the basis of new information and as the result of ongoing monitoring of all aspects the extended ecosystem (biophysical and human) with which they are concerned (Hillman et al., 2003). This should be a continuous process, where intentions, guidelines and results are revised and presented in municipal plans (Gullstrand et al., 2003). Levy (2001: 221) cautions against simple updates to conventional standards, explaining that: “Conventional approaches are well tested from an engineering, consenting and operational point of view, and there is a temptation to keep them intact and simply add on a few extra devices that ‘fix’ the downstream effects. However, such a response does not necessarily achieve an appropriate environmental outcome.” He further adds: “…there is the need for infrastructure design standards to at least permit alternative approaches as a first step, so that innovative Structure Plans and SWMPs [Stormwater Management Plans] can be implemented” (Levy, 2001: 221).

In cases where LIUDD is approved, Wallace (2004: 38) outlines other potential issues that may raise concerns: “Where LID does necessitate a variation from specific Engineering Standards, this then introduces potential issues of maintenance, structural integrity and long term performance.” In cases where council engineers support and wish to promote the uptake of LID, Kassim (2004) observes that they sometimes face additional difficulties in obtaining financial support from councillors to implement LID policies. This may be due to a lack of education and understanding of the importance of LID in improving water quality and other environmental benefits, resulting in council budgets distributed elsewhere.

National policy

The absence of national policy and guidelines for good urban design may have been a contributing factor in the limited uptake and implementation of LIUDD in New Zealand. There is renewed opportunity for national guidance in the recent publication of the New Zealand Urban Design Protocol (2005) by the Ministry for the Environment, which may prove to be a strong incentive for strengthening and promoting LIUDD relationships between urban design and sustainability concepts with planning and implementation. The Mayoral Taskforce on Urban Design (2005: 4) notes that: “Many Auckland organisations have signed up to the New Zealand Urban Design Protocol, which promises to ‘provide a platform to make NZ towns and cities more successful through quality urban design’.”

In Sweden, Gullstrand et al. (2003: 239) explain that: “The performance level for water management is rising in Sweden after the passing of a number of Governmental Bills (1997-2000) that establish national environmental quality objectives, and furthermore after the adoption of the Water Framework Directive of the European Union (2000).” The Swedish Parliament adopted 15 environmental quality objectives which will then be transformed into regional levels. The purpose of the Directive is to establish a framework for protection of various water bodies whereby member states of the European Union are required to adopt action plans to reach the quality objectives by the year 2015. In addition, the member states must establish new territorial organisations based on river basin districts and river basin management authorities (Gullstrand et al., 2003).

Stakhiv (2003) calls for a reform of major water policy in America to be supported by river basin commissions or watershed councils that are empowered to recommend institutional changes. He proposes that such councils be political, representing federal, state, and local needs, with the authority to introduce legislation for needed water reallocation and other necessary institutional changes. He further claims that a national water code is needed to consolidate and simplify the labyrinth of arcane rules and procedures that currently result in major inefficiencies. Thus, “…a national water policy and national water code would be needed to guide the watershed councils as well as the implementing agencies” (Stakhiv, 2003: 151, italics in original).

It should be kept in mind, however, that Stakhiv presents a perspective informed by his experiences in the U.S. Army Corps of Engineers. The top-down, regulatory approach that he advocates would not necessarily be welcomed in New Zealand where devolution of responsibilities to local government and empowerment of communities is encouraged. However, there is a strong argument for a regional approach in New Zealand to provide consistency and an integrated direction for local councils. Regional guidelines should provide a minimum or baseline code of practice for implementing LIUDD. For comments on comparable guidelines in New Zealand and overseas, see Table 3 in Hughes et al. (2004: 7-8).

Regional and local policy guidelines

Levy (2001: 218) explains that: “Standards set by Regional Councils around New Zealand vary for stormwater quality management. Perhaps the most explicit and detailed requirements are in the Auckland Region, with their design guidelines (ARC TP10, 1992) being widely recognised.” This recognition extends to Australia where Kassim (2004) comments on the importance and benefit of a regional guideline in providing a common design approach for stormwater management practices. There are limitations in using only local planning policy and design standards, particularly from a catchment management perspective. Local compliance criteria may prove to be inflexible or prescriptive and therefore can be counter-productive, especially given the rapid evolution of best management practices and scientific understanding of stormwater pollutants (Wong, 2001).

The Auckland Regional Growth Strategy and ARC manuals (TP10 and TP124) provide regional guidance for local councils in Auckland to adopt in their policies. As well as providing information, ARC’s Stormwater Treatment Devices Design Guideline Manual (TP10) also serves as a compliance reference for proposed developments (ARC, 1992). Kassim contrasts this approach with a survey of 26 local councils in Sydney and reports that only 1 council had a stormwater guideline, concluding that in Sydney, “…the initiative to formalise mandatory policies and develop guidelines that can be adopted by local councils have [sic] fallen short” (Kassim, 2004: 1).

ARC also published Technical Publication No.124 Low Impact Design Manual for the Auckland Region (ARC, 2000). Prior to the publication of TP124 and the publication by Standards New Zealand SNZ 44:2001 Subdivision for People and the Environment, Wallace (2004) explains that the design and application of LID in New Zealand was limited and based upon international literature and experiences. The two ARC publications attempt to, “…summarise current LID philosophies and provide alternative methods that designers and implementers can use to achieve the objectives of LID” (Wallace, 2004: 34).

In addition to ARC, Auckland City Council and North Shore City Council have also recognised the opportunities for environmental and economic benefits through LIUDD technologies, and have produced comprehensive low-impact strategies and guidelines to encourage the uptake of LIUDD (Eason et al., 2005). In conjunction with the recent release of the Mayoral Task Force on Urban Design report for Auckland’s central city, Mayor Dick Hubbard supported a design guideline for Auckland City Council. “‘What we’re proposing sends the strongest of signals that we are serious about protecting our heritage and neighbourhoods,’ said the mayor. And just to emphasise that he meant business, his announcement came with a 47-page design guideline, describing everything from approved styles of replacement picket fencing to the appropriate paint colours” (Rudman, 2005). While guidelines are to be encouraged, so too is the balance between methods that are flexible and encourage innovative design and measures that retreat to draconian-style regulation of urban design.

Non-regulatory plans

In the Auckland region, where development pressures are greatest in New Zealand, there are promising signs of an emerging local tiering of planning tools which combine both statutory and non-statutory plans (van Roon et al., 2005). Dixon (in press) explains that: “The planning instruments used by councils have not always been able to cope with the complexities of urban development. …Hence the development of other tools to support city and district plans, such as voluntary design guidelines and structure plans, in order to meet this deficiency.” Non-regulatory planning tools vary in scale from strategic plans with a regional focus, such as the Auckland Regional Growth Strategy (ARC, 1999), through to local, detailed plans for a specific site or development such as structure plans (see Baikie, 2001). The suite of plans includes the Area Plan, Structure Plan, Development Plan, Catchment Plan and various management strategies. Although they do not bear the force of regulation, they often have a very significant influence on development nonetheless, as Laurian et al. (2004) acknowledge with respect to the Auckland Regional Growth Strategy.

In New Zealand, LIUDD principles and practices are having the greatest success in uptake through the structure plans prepared by Auckland councils for greenfield site developments (Eason et al., 2005). The case of ‘Glenora’ in the Papakura District involves the transition of 190 hectares of rural land to urban development: what is referred to as ‘nodal greenfield development’ in the Auckland Regional Growth Strategy. Baikie (2001) presents a consultant’s perspective on the usefulness of the planning tools that have directed the proposal for Glenora. He acknowledges the Auckland Regional Growth Strategy as providing a vision and strategic basis on which to accommodate future population growth and manage urban growth, and an outline for desired outcomes and implementation techniques. While the Growth Strategy is not a regulatory instrument per se, van Roon et al. (2005: 12) recognise it as a good example “…where strategies are or will be embedded in council statutory and non-statutory plans to guide future growth.”

Baikie (2001) also referred to other non-regulatory planning tools such as the Low Impact Design Manual for the Auckland Region (TP124) as providing alternative stormwater management approaches to site design for residential development. In addition to these strategic documents, further direction for the Glenora development came from community aspirations in the form of the Takanini Structure Plan, which includes contemporary planning and urban design aspirations as well as the development aspirations of the construction company. These various documents led to a district plan zone change (introducing a new residential zone) and a comprehensive stormwater management plan which, Baikie (2001: 97) explains, has “…determined and is closely aligned to the anticipated outcomes of the zoning regime.”

Structure plans tend to be prepared for proposed urbanisation of areas sites currently zoned rural (as was the case for Glenora) and therefore look at planning beyond the current District Plan provisions. Other non-regulatory plans such as Catchment Management Plans (Gullstrand et al., 2003) and Stormwater Management Plans (SWMPs) may also reflect new approaches to stormwater management which may not be well covered in the current District Plan provisions. Where measures recommended in the Structure Plan reflect current best practice, they can have a potentially powerful role in terms of triggering a wider District Plan change to update existing provisions (Levy, 2001). However, if this potential is not recognised, then their influence may be limited, as Levy (2001: 220) explains: “The SWMP will not in itself provide a good basis for stormwater management unless it provides direct input to a range of other processes (planning, consenting, asset management, land development) that are the means of implementing it. …The more clarity provided by the SWMP on the specific inputs needed to each of these processes, the more effectively they can be adopted and implemented.”

Other good examples of innovative non-regulatory planning tools include the Christchurch City Waterways and Wetlands Natural Asset Management Strategy 1999. Its influence remains limited, however, because it is, “…still not fully integrated with other council plans and strategies” (Eason et al., 2005, p.4).

Incentives

There are a number of other planning tools that provide alternatives to regulatory means of compliance in the uptake and implementation of LIUDD (and related variants such as LID, WSUD, OSM, etc.) in New Zealand and overseas. These include economic incentives such as rebates for LID devices for stormwater management. Levy (2001) states that developers need to be provided with examples of successful implementation of LIUDD devices, and given appropriate incentives and encouragement to adopt them. Wallace (2004) cites the example of economic incentives used during the water shortage crises in Auckland in the 1980s to encourage water conservation; in this case, the installation of dual flush cistern systems for water conservation. That device has now been adopted as a Council bylaw. Livingston (2001) reports that some local stormwater utilities in Florida provide credits for individuals who properly maintain their operating OSM system. In Victoria, Australia, local and state government departments have investigated the feasibility of a scheme for trading stormwater quality improvement credits or ‘off-sets’ for environmental management of urban stormwater in order to formulate a more integrated regulatory framework for WSUD (Wong, 2001).

Positive incentive schemes are currently used in the United Kingdom as the primary vehicle for promoting agri-environmental schemes (Ducros and Watson, 2002). The incentives include monetary compensation in return for retiring grassland from production. Ducros and Watson (2002: 417) report that: “An evaluation of the barriers to WFO uptake indicated that non-adopters were primarily resistant because of the perceived financial constraints.” Furthermore: “Non-adopters considered inadequate compensation rather than scheme inflexibility to be the primary barrier to uptake.” However, in an apparent contradiction, the researchers also point out that: “Attitudes towards conservation schemes have been shown to be more significant than the amount of compensation offered to farmers… That is, positive attitudes could result in the adoption of the scheme among farmers even if it would financially disadvantage them” (Ducros and Watson, 2002: 407).

Market mechanisms and other incentives have been suggested as plausible approaches to the reduction of stormwater runoff (Parikh et al., 2005). These include, for example, stormwater user fees, stormwater runoff charges, allowance markets, and voluntary offset programs. Parikh et al. (2005) claim that market-based instruments have advantages over the more uniform standards of traditional regulatory methods, in that they persuade individuals to expend equal marginal control costs. Market-based instruments place an economic value on reducing excess stormwater runoff, and provide financial incentives for individuals to identify and adopt lower cost control technologies. Allocating the abatement burden among sources to achieve the lowest overall control costs can be accomplished through either a Pigouvian tax or through an allowance market (Parikh et al., 2005).
 In other cases, taxes such as stormwater utility fees have been used to create a monetary incentive for developers and property owners to reduce the surface area of impervious materials (Stone, 2004).

A more direct measure was taken in New York to protect the drinking water supply for the city, whereby the government purchased land around the 2,000 square mile Hudson River watershed. Barrette (2000: 16) explains: “The city could have built an $8 billion filtration plant to bring its water up to standards, …but found that it was much less expensive to buy buffers around the reservoirs and pay adjoining farmers to alter their practices.” 

Auckland City Council is willing to explore a range of incentives for developers other than economic. They aim to “tilt the playing field towards good development”, ensuring that, “…developments with the highest quality urban design get a ‘smooth passage’ through the regulatory process” (Mayoral Taskforce on Urban Design, 2005: 2). This will go some way toward addressing developers’ concerns over risks they potentially face if they choose to adopt LIUDD practices and diverge from council’s normal standards (Levy, 2001; Dixon, in press; Heslop et al., 2003). As an additional measure of good spirit, the Mayoral Taskforce on Urban Design (2005) recommend that Mayor Hubbard establishes and runs mayoral awards to draw attention to and commend achievements in good quality urban design in Auckland city.

Education

Education is a key process that must be ongoing if the uptake and implementation of LIUDD by council staff, developers and householders is to meet with success in New Zealand. Education processes include capacity building and upskilling of council staff and developers, as well as the wider public education about LIUDD devices (discussed under ‘change management’ below). While education is a process, it can also be addressed through specific tools to target public interest and raise general community awareness about LIUDD principles and practices. The Mayoral Taskforce on Urban Design (2005: 3), for example, recommend an education approach for Auckland City Council: “launch a series of town hall forums for the general public, industry and media to educate Aucklanders and debate the issues and solutions for Auckland.” 

Wong (2001) observes that in conjunction with planning urban stormwater quality research activities by an Australian research institute, the Communication and Adoption Plan was developed to facilitate effective technology transfer and adoption of research findings. Wong (2001: 2) comments: “The traditional approach to technology transfer in the form of publications in journals and conferences will need to be complemented by a more pro-active plan of engaging the industry. It was also necessary for researchers to ‘put their best science forward’ to accommodate an immediate need for technical guidance in stormwater management.”

Best management practices

Lloyd et al. (2001) claim that fundamental to achieving sustainable management of urban water resources (i.e., WSUD) is the integrated adoption of Best Planning Practices and Best Management Practices (BMPs). Villarreal et al. (2004: 279) explain that: “BMPs can include policy changes and educational programmes, but the term usually refers to structures that mimic natural hydrological processes of a stream network.” They point out that BMPs are becoming common in new housing developments in Sweden as part of an international trend driven by a public demand for sustainable development and integrated water management. Community awareness of WSUD in Australia was raised such that: “The integration of stormwater Best Management Practices at the catchment and streetscape scale is likely to increase community confidence in alternative water management schemes…” (Lloyd et al., 2001: 308).

Livingston (2001) similarly advocates ‘Nonstructural Best Management Practices’ which include assisting business in developing and implementing pollution prevention plans and the continued implementation of the Florida Yards and Neighborhoods Program. He explains that: “This program is being expanded to help develop model guidelines for commercial landscapes, and promote the incorporation of FYN landscaping guidelines into local government site review processes for new development” (Livingston, 2001: 13). Action plans have been developed collaboratively through partnerships, and include projects with both structural BMPs as well as numerous nonstructural BMPs. The latter range from reducing power plant emissions to advocating good housekeeping practices, limiting fertiliser losses at the port, changing local land use regulations, and public education programmes.

Demonstration projects

A further successful tool in encouraging householder and developer acceptance of LIUDD devices is the use of demonstration models and pilot scale research sites to showcase the application of new ideas and BMPs (Wong, 2001). Paterson and Menzies (2002) comment on an initiative arising from a decision made by the joint Works/Planning Committee of Auckland City Council to install OSM devices on selected buildings and facilities that the Council own and construct from mid-2002. The intention is that these will serve as demonstration projects to allow developers and others to, “…inspect the OSM devices in operation, and to provide operational experience for evaluation in preparing subsequent updates of the OSM Manual” (Paterson and Menzies, 2002: 7). Dixon (in press) commends the use model projects particularly, “…where the application of low impact design principles may require the developer to put in place new methods of onsite disposal and where buyers will need to commit to maintaining features such as rain tanks or rain gardens on a long-term basis.” Demonstration sites are not only useful for showcasing devices in new housing developments, but may also be established in a range of brownfield projects to demonstrate successful use of ecoroofs and raingardens, and infiltration gardens in carparks (e.g., Portland City, Oregon) (Eason et al., 2005).

Computer information systems

A number of communication initiatives have been pursued by councils and others through computer technology to aid in understanding complex integrated catchment management issues, and to reach out to the wider community. Such initiatives include CD information systems (Luckman, 2004), GIS technology (Livingston, 2001), and an internet website dedicated to stormwater management resources (Hughes et al., 2004). In the first instance, Luckman (2004) presents a convincing argument for improved audience understanding of complex urban development issues and solutions, and appreciation of the benefits of an integrated, catchment-based approach through the employment of multimedia presentations using CD information systems. This has been taken up by Waitakere City Council for the Project Twin Systems. Luckman (2004: 1) is convinced that, “…sustainable solutions to complex urban water quality issues can only be achieved through an integrated approach,” and that CD information systems support the goal of operationalising integrated catchment management as a tool.

In Florida, Livingston (2001: 5) highlights the benefits gained from using geographic information systems (GIS) for catchment planning, where existing spatial information data is taken and then: “Using GIS technology, catchment managers can then take the assessment data and overlay catchment characteristics, infrastructure, future land use plans, stormwater master plans, and mapping of pollution sources. This analysis can be used to screen watersheds and sub-basins to determine potential ‘hot spots’.”

A third example where computers prove to be a useful communication tool in promoting OSM is the internet website database programme that has been developed in two components: The Stormwater Directory of New Zealand; and the Guidelines for On-site Stormwater Management (Hughes et al., 2004). The information and resources database aims to reach out to as wide an audience as possible (albeit those with access to, and literacy in, computer use). The database contains information resources such as guidelines and design manuals, sorted under four main categories: regulations and legislation; catchment analysis; stormwater design and construction; and asset management. Furthermore, the directory has a stormwater links page which includes an education and research links section and an online form for adding and updating resources (Hughes et al., 2004). The Guidelines for OSM aims to help stormwater practitioners and regulators assess what mechanisms would provide the best solution for a particular situation, with mechanisms derived from best technical documents and current research carried out by the major research institutions of New Zealand and overseas agencies. In addition, the Guidelines component aims to show how to adapt best practice studies to New Zealand environments.

Successful tools in the uptake and implementation of LIUDD

Critical to the uptake and implementation of low impact urban design and development in New Zealand is an institutional framework that provides strong regulatory direction (Lloyd et al., 2001; Livingston, 2001; Wong, 2001; Wallace, 2004; Gullstrand et al., 2003; Stakhiv, 2003). To be fully effective, environmental policy should be supported by a ‘tool kit’ of options including non-regulatory planning tools such as guidelines, manuals and multimedia information systems (Livingston, 2001; Levy, 2001; Kassim, 2004; Baikie, 2001; van Roon et al., 2005; Parikh et al., 2005; Stone, 2004; Barrette, 2000; Paterson and Menzies, 2002; Luckman, 2004; Hughes et al., 2004). As Nijkamp et al. (2002: 573) explain, a balanced and coherent policy consists of a portfolio of different instruments in which some elements are more strongly represented than others. A policy should be seen as a combination of instruments, including: regulating (or juridicial) instruments; economic (or financial) instruments; technical instruments; communicative (or social) instruments (Nijkamp et al., 2002).

Sabatier (1986) has defined three main criteria for the successful implementation of the whole policy cycle: clear and consistent legal objectives; adequate causal theory (i.e., best available science, staff knowledge); and an implementing process that is legally structured to enhance compliance (Gullstrand et al., 2003). Laurian et al. (2004: 573) explain: “Plan quality has a positive and significant effect on implementation for stormwater management. …Good plans (i.e. clear, consistent plans with a strong fact-base) provide clear guidelines for permitting decisions and are easier to implement than vague or inconsistent plans.” This calls for well-crafted policies on development contributions, guidance on good design principles, and incentives for developers to embrace sustainability principles (Dixon, in press).

In New Zealand, there are various planning instruments available under the LGA and RMA, including both regulatory and non-regulatory plans and methods. However, simply relying on existing rules that are embedded in plans will not be sufficient for the uptake and implementation of LIUDD into plans and policies. Given the rapid evolution of LIUDD and increasing urgency for viable alternatives to traditional stormwater management, there is a critical need for current engineering standards in council plans to be upgraded to reflect best practice and latest design solutions. There may need to be a transition period where council engineers (and other council staff) can test LIUDD devices and gain confidence in alternative methods (i.e., through the use of demonstration models). Non-regulatory planning tools play a pivotal role in enabling LIUDD and supporting regulatory plans. A range of non-regulatory tools have recently emerged in New Zealand, including manuals, industry standards, and national and regional guidelines. It is now critical that the uptake and implementation of LIUDD devices in planning tools is supported by effective planning processes.

PLANNING PROCESSES

Effective and responsive local planning processes are essential to ensure that not only are planning tools adhered to, but that restrictions which presently hinder the uptake and implementation of LIUDD are removed. The second part of the literature review will discuss processes that have influenced the uptake and implementation of LIUDD (and related variants of LID, OSM, WSUD, etc.) and the factors that have led to those processes being effective. Before focusing on successful processes, significant impediments that currently restrict councils, developers and householders in adopting LIUDD devices will be outlined so that lessons learnt elsewhere can be addressed in the New Zealand context and barriers to innovative, sustainable urban design can be removed.

Impediments to the uptake and implementation of LIUDD

Unfortunately, there are a number of impediments and significant barriers to change that currently restrict the uptake and implementation of LIUDD in New Zealand. A number of these impediments are already well known to the LIUDD research team (Eason et al., 2005; van Roon et al. 2005), and to this extent repetition of them may be unavoidable. While the impediments and lessons learned from overseas literature may confirm what is already widely recognised in New Zealand, they may also point to other areas that have the potential to become impediments to the uptake and implementation of LIUDD unless proactive steps are taken now to ensure that effective processes are put in place to avoid them.

The following section highlights impediments relating to issues of ownership and maintenance of LIUDD devices, particularly the risk of liability and the costs associated with ongoing maintenance. A further impediment is the perceived higher costs associated with LIUDD developments versus conventional designs. This is influenced by deficient pricing of natural resources and accounting systems that fail to include an ecological-economic approach by pricing ecosystem services into their evaluation. Other impediments are associated with institutional inertia to change and innovation, and the problems arising from a fragmented institutional and governance approach to complex socio-ecological scenarios.

Ownership and maintenance: risk of liability

One of the outstanding impediments to the uptake and implementation of LIUDD in New Zealand is the perceived and actual risk of liability in the case where LIUDD devices cause damage, are incorrectly installed, or are not adequately maintained. In such an event, the risk of liability will fall on local authorities, network utility operators, contractors, engineers and consultants and this has created an attitude where innovation is being stifled (Ryan, 2004; Paterson and Menzies, 2002; van Roon et al., 2005). Householder owners are reluctant to take on ownership of such devices, with fears possibly elevated by recent scares in new housing development such as the ‘leaky house syndrome’. Prospective buyers in new developments are concerned about which organisation is responsible for maintenance of LIUDD devices, how frequently they will be maintained, at what cost, and what the device will look like in the future (Wallace, 2004). Information on the effectiveness and long-term maintenance costs of LIUDD devices is limited (van Roon et al., 2005). Unless property owners’ doubts can be answered affirmatively, the preference for conventionally designed subdivisions will remain.

Councils are similarly reluctant to accept the ownership and associated maintenance of proprietary stormwater treatment devices. Wallace (2004) claims that a major reason for council resistance to implementing LIUDD is associated with the cost of undertaking maintenance of the devices. However, he argues that councils gain numerous benefits from new developments, such as increased revenue from an expanding rating base, and therefore should take some responsibility in terms of maintenance and ownership of stormwater treatment devices and other LID devices. Eason et al. (2005) also point out that councils are reluctant to commit to implementing LIUDD devices due in part to fear of being sued for unintended public health issues that might manifest at a later date.

Wallace (2004) notes that in New Zealand, LID has been implemented successfully in rural environments or developments undertaken by an independent organisation such as a body corporation that bears the liability for such LID devices. In Auckland, multi-unit housing comes under a form of title called ‘strata titles’, created under the Unit Titles Act 1972. Dixon et al. (2005: 1) explain: “With a strata title, bodies corporate become the governing vehicle to deal with the administration and management of communally-owned property. Bodies corporate are thus usually responsible for the management of stormwater devices, should these be located on communally-owned property.”

An alternative to bodies corporate is the establishment of incorporated societies for developments on property that is held in freehold title. A number of problems with LIUDD on communally-owned property can be attributed to inadequate legislative clarity, although this may be addressed in the current review of the Unit Titles Act. A second challenge that Dixon et al. (2005) point out is the need to educate the residents of new housing developments of their responsibilities for on-site administration and management of LIUDD features on their property. This may be met with considerable resistance, however, as some new owners may be unwilling to accept any role or responsibility in infrastructure management.

In contrast, in Florida the maintenance and operation of BMPs is typically the legal responsibility of private land owners and property owner associations (Livingston, 2001). However, a survey showed that up to 70% of the stormwater BMPs for new developments were not properly maintained, and that local governments did not have enough staff to conduct regular inspections. While incentives are offered to landowners to encourage proper maintenance (e.g., in the form of credits; refer above to the discussion on incentives), the onus remains on local government to enforce and regulate good practice as well as offer instruction on proper maintenance techniques. While the risk of liability in the event of a LIUDD device failure has been noted above, there is also the risk of liability for failure to take appropriate environmental action. For example, lawsuits filed against the U.S. Environmental Protection Agency for failure to implement provisions within the Federal Clean Water Act (Livingston, 2001).

Baikie (2001) recommends a partnership approach between developers and local and regional councils to better manage risk and optimise opportunities for LIUDD. Wong (2001) suggests that problems with stormwater management habitats (such as wetlands and ponds) can be minimised or avoided by good multi-disciplinary design principles. These processes are recognised as important to the uptake and implementation of LIUDD, and will be discussed further below.

Deficient pricing of resources

Eason et al. (2005) point out that a major barrier to implementation of LIUDD in New Zealand is the deficient pricing of natural resources such as water. Similarly, in Australia, data on life-cycle costs is insufficient (Wong, 2001). In Canada, Brooks (2005) claims that under-pricing of water is the most important barrier between theory and implementation of ‘water soft paths’. Land-use decisions in Australia and New Zealand (and elsewhere) are driven by economics. However, accounting systems have been developed that do not include environmental constraints and the costs associated with environmental degradation resulting from land use activities. Saunders and Briggs (2002: 72) assert that: “The costs of addressing environmental degradation are not factored into our economic calculations of the costs of production, and thus the real costs of production are not calculated. …This failure to cost environmental goods and services into the value of our commodities is leading to poor decisions on land use and to poor land management practices.” This situation undermines the ability to offer financial rewards to land managers or developers who wish to retain native vegetation and protect riparian corridors. Ultimately, the lack of an ecological-economic approach to assessing development proposals results in the discounting of environmental costs to future generations and, therefore, disregards one of the basic tenets of sustainable development.

Fragmented versus integrated management

In terms of planning and institutional barriers, Wong (2001) and Brown (2004) assert that a major impediment to the uptake and implementation of LIUDD (and its related variants) is the fragmented approach that many local government institutions typically adopt when attempting to address environmental and social problems. Carter et al. (2005) observe that many urban communities around the world are finding it increasingly difficult to supply adequate quantities of water of acceptable quality for domestic, industrial and other uses. They argue that a fundamental contributing factor to urban water management problems in communities from Ontario, Canada, to Sao Paulo, Brazil, is: “…the failure to adopt an integrated approach to water management and land use planning, which has consideration for the sustainable management of water resources” (Carter et al., 2005: 115). Stakhiv (2003: 153) reports of a similar situation in water management in the United States: “…fragmentation and complexity of our water management system: the multiple layers and numerous congressional committees and countless programs and complex cost-sharing rules.”

In contrast, stormwater runoff and its environmental effects require catchment-wide management. This calls for integrated catchment management based on a holistic approach (Lloyd et al., 2001; Wong, 2001). Brown (2004) explains that moving from a fragmented to a holistic approach will require a philosophical change in traditional government institutions. Institutional change is usually a long term process and should be tackled in prioritised stages (Brown, 2004). The shift in focus from, for example, flood control to watershed management is described by some agency staff as a “major culture shift” (Rickman, quoted in Barrette, 2000). Stakhiv (2003) is less optimistic, claiming that the water management system in the United States is simply too fragmented to even begin to understand where and which ‘reforms’ might have the greatest payoff.

Successful processes in the uptake and implementation of LIUDD

Integrated management

The need for integrated and sustainable management has been recognised internationally for over a decade, e.g., Rio Declaration on Environment and Development (United Nations, 1992) and Agenda 21 (United Nations, 1993). However, implementation of these concepts at the local level can be extremely challenging. Integrated management considers the interrelationship between resources and resource users, and as such it requires a holistic approach to address both human and ecosystem uses (Carter et al., 2005). In the context of water management, integrated management highlights interactions between different natural elements (i.e., land and water; surface water and groundwater), as well as interactions between water resources and various users of those resources (Mitchell, 1990). Integrated management is upheld as an approach that seeks to co-ordinate decision making among public and private sectors interests in order to balance competing economic, social and environmental objectives (Ducros and Watson, 2002; Hillman et al., 2003; Carter et al., 2005)

Key aspects of integrated management, holistic or ecosystem management approaches (these terms are used synonymously by Ducros and Watson, 2002) include, but are not limited to, a combination of: inter-agency coordination between levels of government (Lloyd et al., 2001; Kassim, 2004); linkages across spatial and temporal scales (Wong, 2001); interdisciplinary and multidisciplinary design teams (Lloyd et al., 2001; Wong, 2001; van Roon et al., 2005); collaboration and partnerships between government, industry and community (Luckman, 2004; Wong, 2001); extended stakeholder network (Brown, 2004); community engagement and empowerment (Luckman, 2004; Livingston, 2001); and complex ecological processes and catchment boundaries that underpin planning processes (van Roon and Knight, 2004; van Roon et al., 2004).

The following discussion will be grouped around the above themes, recognised as key processes to the successful uptake and implementation of LIUDD in planning practice in New Zealand.

Inter-agency coordination

Integrated management requires linkages across spatial and temporal scales, from a catchment-wide regional level to the precinct level to the urban, on-site level. In Australia, Wong (2001) and Lloyd et al. (2001) claim that linkages between the three levels of WSUD initiatives are fundamental to an effective regulatory framework. This calls for stronger inter-agency coordination between levels of government. However, as Saunders and Briggs (2002: 77) decry: “There is often little communication between agencies and other organizations such as members of landcare groups [in Australia] which own or manage land in nearby areas. It is common to find landcare groups and agencies managing patches of remnant vegetation in or near the groups’ area operating in isolation from one another.”

Kassim (2004) acknowledges that in Sydney, Australia, both state and local governments generally support LID. However, there are many conflicts between government agency policies and procedures that currently hamper uptake and implementation of LID. Similarly, there is a lack of communication and interaction between departments within council and that hampers LID efforts by developers. Therefore, Kassim (2004) argues that to achieve a LID approach, a partnership with Council and other government agencies is required from the beginning. Such a partnership requires a “…‘hand hold’ walk through approach” (Kassim, 2004: 12) for each aspect of the design and calculations, due to Council not having previous background in LID approach and therefore requiring reassurance that such an approach will work. Furthermore, Kassim (2004) advocates a review of the current policies and procedures at both the State and local government level to ensure the full success of implementing LID in Australia.

Multidisciplinary design teams

Because issues surrounding LIUDD are complex and no single person, discipline or profession has the full range of skills to address all the issues associated with low impact urban design and development, a multidisciplinary team approach is needed to ensure its uptake and implementation. The team needs input from a range of disciplines not traditionally involved in stormwater management (van Roon et al., 2005; Carter et al., 2005; Hillman et al., 2003; Szaro et al., 2005). The Mayoral Urban Design Task Force for Auckland city is a recent example (refer to the Auckland City Council web site). Pickett et al. (2004) acknowledge that urban designers, ecologists, and social scientists have called for closer links among their disciplines. The preparation of Structure Plans for proposed housing developments in New Zealand requires inputs from a wide variety of professions, including: ecologists; urban designers, landscape and urban planners; financial analysts; geologists/geotechnical engineers; traffic planners/engineers and infrastructure engineers; and stormwater engineers (Levy, 2001).

Lloyd et al. (2001) also espouse an interdisciplinary team approach, including consideration of landuse planning, social planning, urban design and landscape design. They claim that a multidisciplinary team approach with regard to stormwater runoff and its environmental impact is more likely to be sustainable and win community acceptance. Potential problems may be minimised or avoided by good engineering and scientific design principles, influenced by landscape architects and urban designers who will play a fundamental role in driving change from conventional to a more water sensitive approach to development (Lloyd et al., 2001). In summarising opportunities for implementing WSUD in Australia, they assert:

“There will need to be a greater embracing of the concept of ‘collaborative design teams’ by the respective professions involved in the urban planning and design process. … There is no place for the attitude ‘stormwater management should be left to engineers, or wetland design should be left to landscape architects’. History has clearly shown that employing a single-disciplined approach to design more often than not leads to failure of the design.” (Lloyd et al., 2001: 309)

Wong (2001) argues that stormwater management needs to be considered at all stages of the urban planning and design process to ensure the site planning, architecture, landscape architecture and engineering infrastructure is all provided in a manner that is sympathetic to the stormwater treatment system and fits in with the contributing urban area. Ducros and Watson (2002: 404) point out that: “All too often, technically sound policies fail because the circumstances of those ultimately responsible for uptake and on-the-ground implementation are not considered at the design stage.” Conversely, developers need to engage council staff at an early stage in the design process, preferably before plans have been drawn and legal processes are underway (Dixon, in press).

However, van Roon et al. (2005: 12-13) point out that a team approach is rarely adequately resourced in terms of time, skills and funding. Securing these resources will be critical to the successful uptake and implementation of LIUDD in New Zealand. Furthermore, the fragmented structure of councils make an interdisciplinary approach very difficult. To combat this, Brown (2004: 11) asserts that there needs to be an “underpinning philosophy of learning” and a “…mobilising power that facilitates organisational and cross-sectoral interaction.” Facilitation of the multidisciplinary team process requires recognition and accommodation of different ‘styles’ of decision making (Hillman et al., 2003). Furthermore, the capacity of team members to move beyond a focus on single or ‘pet’ issues is also seen as critical (Hillman et al., 2003).

Partnerships between government, developers and others

In addition to inter-agency coordination between levels of government and within council departments, the uptake and implementation of LIUDD will be greatly enhanced by stronger links between research institutes, local government, land developers and industry. Wong (2001) comments that there has been a significant change in Australian stormwater management practices in the last three years as a result of strengthened links between the key sector areas. Credit may be due to a deliberate emphasis by research organisations on effective engagement and partnership with industry, such as the Australian Government’s Cooperative Research Centres initiative for approaching partnerships with industry. A Communication and Adoption Strategy was devised with the following initiatives: involvement of industry partners in the identification of knowledge gaps; involvement of industry partners in the research steering committee; input by research team into planning and design; provision of technical support (Wong, 2001).

Laurian et al. (2004: 559) acknowledge that relationships between planning agencies and developers are important, as “…land developers are key community actors who, with each new land development project, have an essential and direct effect on the implementation of plans.” Enforcement style has important implications for the way in which interactions between councils and developers take shape; a coercive enforcement style is far less likely to be effective in gaining support for LIUDD implementation than a facilitative style of engagement. Ducros and Watson (2002) comment on a survey of farmers in the United Kingdom who were interviewed about their adoption or non-adoption of voluntary buffer zone policies for integrated land and water management. 58 percent of farmers in the survey preferred co-management arrangements above government or locally led schemes. The authors conclude: “Co-management should be encouraged in order to establish a sense of scheme ownership within the farming community, which itself could result in better compliance” (Ducros and Watson, 2002: 418). It should be noted that co-management implies more than power sharing arrangements, but is a continuous problem-solving process requiring networks for negotiation and joint learning (Carlsson and Berkes, 2005).

If LIUDD is to be adopted as an alternative approach to development, it will require strong advocacy by councils and politicians, as well as promotion by developers and the development industry (van Roon et al., 2005). The Mayor of Auckland City, Dick Hubbard, sees the relationship between council and developers evolving in a form of shared responsibility. Commenting on the Mayoral Taskforce on Urban Design report, Designing Auckland, May 2005, Hubbard explains:

“Many of the recommendations do not involve a great deal of money – rather they require a mindset change and a culture change both within the Auckland city structure and also within the development industry. The report signals a greater sense of partnership and common purpose and shared responsibility between both Auckland city and those from the private sector development industry” (Hubbard, in: Mayoral Taskforce on Urban Design, 2005).

Stakeholder network and community engagement

A key element of a holistic approach is that it involves all pertinent stakeholders within planning and management activities, including a network of all parties whose activities, businesses or lifestyles will be affected by management decisions (Carter et al., 2005). There is widespread recognition of the need for greater public involvement in all aspects of environmental decision-making (Gullstrand et al., 2003). Hillman et al. (2003) assert that a key failure of the engineering paradigm is its inability to create a feeling of community ownership and grass-roots commitment, particularly evident in government programmes characterised by a command and control ethos. In contrast, there is strong support for consensus decision making (Hillman et al., 2003) which would require a level of collaboration and negotiation that goes beyond compliance with legal processes (Dixon, in press). Differences in stakeholder interests are not to be feared, as Hillman et al. (2003: 230) reveal: “…it is apparent that differences within stakeholder groups based on geographical, political or even personal differences can be as important as those between the various groups.”

Lloyd et al. (2001) comment that for WSUD to gain widespread acceptance in Australia, communities will need to be empowered with a sense of ownership of the local stormwater assets. Similarly, in Florida, Livingston (2001) observes that community participation was an essential component of the development of catchment management plans. Case studies in Ontario, Canada, indicate that strategies that stakeholders help to create are often more widely supported, promoted and implemented (Carter et al., 2005). Ducros and Watson (2002) explain that farmers in the United Kingdom claim they need to feel they ‘own’ the policies that seek changes to their farming practices toward greater environmental enhancement of the countryside. Dixon (in press) acknowledges that there are significant opportunities through the Local Government Act process for councils to work with communities to address integrated management issues. For example, the long term council community plans offer potential for empowering communities to take a leading role in advocating LIUDD.

In order to be effectively involved in management practices, stakeholders must have access to information that enables them to gain greater understanding and awareness of key issues. In Auckland, Waitakere City Council’s Twin Streams Project established catchment-focused CD information systems, with the aim of equipping community groups with the necessary skills and tools to move them from, “…issues surrounding mechanics of planting programmes to issues of community strengthening and engagement” (Luckman, 2004: 6). Stakeholder participation in planning processes requires much more than information delivery and consent. Research conducted by Carter et al. (2005) revealed that stakeholders generally were not involved in decision making in the three study municipalities. The researchers concluded: “Stakeholders were often used only as sources of information and opinions, and were involved less in the development and implementation of planning and management practices” (Carter et al., 2005: 122). If stakeholders are going to communicate and defend the council/stakeholder group decisions to the broader community, then a high degree of trust and transparency in the engagement and ownership of the information will be critical (Hillman et al., 2003). This contributes to a growth in ‘social capital’ (Hillman et al., 2003).

In New Zealand planning processes, it is important that Māori are included in the education and design concept stage of any development proposals. The LIUDD research team in New Zealand acknowledge that there are a number of gaps in the list of LIUDD principles, such as the incorporation of Māori perspectives of LIUDD (van Roon et al., 2005). In order to avoid an arduous resource consent process for development proposals, West (2004: 2) advocates: “Commencing the process with a timely introduction of Māori engagement, preferably in the early stages, acknowledging the commonalities of priority, value and technique application and ensuring a high level of consultation integrity goes a long way.” West (2004) draws on commonalities between Māori papakainga villages and today’s low impact designs, and asserts that Māori contribution toward the selection of the stormwater management application greatly assists with the overall process to achieve a win-win gain for the environment. 

Ecological processes and catchment boundaries

Wong (2001) claims that integration of stormwater management initiatives in Australia is made difficult in part due to the mismatch between municipal boundaries and catchment boundaries. Saunders and Briggs (2002) convey their frustration over the boundaries of local government areas that rarely bear any relationship with either biogeographic boundaries or the geographic boundaries of state agencies in Australia. They implore: “How does a society generate the will and ability to tackle environmental problems at this [ecosystem] scale when its community and institutional boundaries do not reflect ecological reality?” (Saunders and Briggs, 2002: 71). New Zealand may have an advantage in this respect, based on the regional council jurisdictional boundaries around catchment areas and their statutory duties to oversee environmental effects on water quantity and quality, including discharges from land.

Despite the potential in New Zealand for applying an ecosystem approach, van Roon and Knight (2004) observe an inherent tension between relatively simplistic plan provisions and the complexity and diversity of ecological processes. Barrette (2000) regards the reduction of complex natural systems to engineering formula as an unintended side effect of development codes. Van Roon et al. (2005) claim that councils’ understanding of complex ecosystem functioning is limited. They argue a case for improving the capacity of practitioners in understanding ecological processes and the effects of human activities on natural systems. Szaro et al., (2005: 5) support the need for research on complex systems, and further acknowledge that such research is not simple due to, “…multiple scales of interaction and response; a high frequency of nonlinearity; uncertainty, and time lags; and multiple stakeholders with often contrasting objectives and activities.”

Saunders and Briggs (2002) argue that achieving sustainable landscapes requires managing landscapes as a whole rather than through a piecemeal approach. Stoddard (2005) presents the merits of ecological regions (or ‘ecoregions’), described as areas based on similar assemblages of environmental attributes. He claims that ecoregions are an important tool used by the U.S. Environmental Protection Agency and many state environmental departments in the process of ecological assessment. Van Roon et al. (2005) highlight the importance of catchments as an appropriate unit for planning and assessment purposes. Goonetilleke et al. (2005: 32) endorse the catchment scale, arguing that, “…catchment characteristics play the most significant role in urban stormwater runoff quality. Therefore, any treatment measures adopted should take the relevant catchment characteristics into consideration.” Saunders and Briggs (2002) offer further support in their recognition that solutions to environmental problems have to be applied at the ecological scales that they manifest.

As a result of research on the environmental implications of impervious land covers, Stone (2004) argues that there are limitations in using an ecological (e.g., a watershed) or geometric (e.g. a square kilometre) unit of analysis. The limitation of an ecological unit of analysis pertains to the spatial dimensions of land use regulation. Stone (2004: 103) explains: “Because land use is regulated at the legal dimensions of land parcels or planning districts, rather than at the ecological dimension of watersheds, analyses conducted at the watershed level may yield only limited insights for planning policy.” He advocates instead a parcel-based assessment of impervious cover in order to fully bridge the gap between science and policy.

Furthermore, there is divergence among ecologists over whether ecosystems should be treated as a ‘unit’ per se; e.g., the catchment as a bounded spatial entity. While Hillman et al. (2003: 221) refer to a “whole-of-ecosystem approach” and Barrette (2000) advocates management of the entire watershed, not all ecologists regard ecosystems in terms of management units. The focus on defined spatial units for ecosystems arises from classical equilibrium theory, which Pickett et al. (2004) explain is often the theory emphasised in literature that draws linkages between ecology and design. In contrast, complex systems sciences, underpinned by nonequilibrium theory, support an understanding of complex systems (e.g., ecological and human systems) as self-organising and adapting to their environment. In this regard, definitions of ecosystems depend on scale-type descriptions, including both spatial and temporal scale dimensions. Therefore, practitioners must have equal regard to ecological temporal scales, although van Roon et al. (2005: 12-13) note that this is typically not the case: “A short-term planning horizon is often adopted by councils in response to strong pressures from the development sector and demands by communities for more residential housing opportunities.”

Adaptive management

Hillman et al. (2003: 232) argue that: “Adaptability of institutional structures is critical to incorporating the variability and complexity of natural ecosystems…” Adaptive management is sometimes promoted as an “experiment to refine the approach to sustainability” (Saunders and Briggs, 2002: 76). However, adaptive management goes beyond experimentation, and refers to adjustments to management over time in relation to feedback obtained by monitoring the implementation of plans. Thus, it requires a ‘learning loop’ whereby people respond to and affect ecological change based on the use of urban design as experiments in which ecological and social outcomes can be measured (Pickett et al., 2004).

Hillman et al. (2003) highlight adaptive management as one of the three themes that emerged as critical to the decision-making processes of the Lachlan River Management Committee in New South Wales, Australia. Its importance was noted in terms of: “The need to manage from a position of uncertainty about the effects of a particular flow regime…” (Hillman et al., 2003: 229). They observe that some participants were fairly comfortable working with uncertainty, whilst others expected biophysical science to produce ‘hard’ or clearly defined outcomes with a high degree of predictability and validity. The latter attitude is representative of traditional approaches to engineers and the emphasis on certainty and stability promoted by legal and bureaucratic systems. 

Stakhiv (2003) claims that adaptive management does not go far enough as an approach to integrated water resource management. He critiques adaptive management: “It is the mantra of the ‘new age’ water and environmental managers – learn, refine, improve, and implement as you go. … But adaptive management is inherently incremental in nature, continuously spawning a plethora of new rules, good ideas (as well as bad ones), and procedures that are dispersed indiscriminately, continuously adding new threads to the growing ‘Gordian knot’ of public policy” (Stakhiv, 2003: 151).

Institutional changes

A common theme in the literature points to the significant socio-political impediments to the uptake and implementation of LIUDD, rather than technical deficiencies per se (Brooks, 2005). Ducros and Watson (2002: 404) state: “This shift towards integrated management reflects a fundamental change in the accepted values, ideas and principles which guide the behaviour of policy makers, planners and environmental managers. Indeed, some commentators have argued that this change in thinking has been so dramatic that it represents a paradigm shift …” 

Brown’s (2004) research into local institutional development and organisational change, with a focus on advancing sustainable urban water futures, presents a schematic of five development phases in an institution’s receptivity to advancing sustainability issues: Project; Outsider; Growth; Insider and Integrated Phases. The final phase refers to the integration of sustainable urban water principles and practices within the organisation, and therefore represents an ideal in terms of an organisation that is successful in implementing LIUDD policies and practices. Brown (2004: 9) attributes key successes in the ‘Integrated Phase’ to the value placed on LIUDD at all levels of the organisation (from political and senior management through to junior levels), the dedication of corporate policies and resources to the environment, and the active inter-departmental commitment. Furthermore, organisation learning and research is accorded high priority and this is reflected and reinforced by others’ perceptions that the organisation is a leader among the field. Although the organisation may feel that its innovation is stifled by higher authorities (e.g., state agencies), the organisation may start to move into a proactive position where it influences state policies. This is reflected in one of the key objectives of Waitakere City Council’s Project Twin Streams initiative: “Establish a new New Zealand standard for urban community responsibility and environmental leadership” (Luckman, 2004).

In Auckland, the recommendations of the Mayoral Taskforce on Urban Design (May, 2005) call for dramatic changes to the ‘culture’ of Auckland City Council: “The Task Force is not content with incremental change, nor with complacency about some of the good developments we see around us. Decisive action is overdue; we must all do better, starting now.” They recommend that the Council: “Instil an organisational culture empowered to say ‘no!’ to bad design” (Mayoral Taskforce on Urban Design, 2005: 1, 2). The type of changes required call for an organised learning system approach (Sundberg et al., 2004) to create institutions that are strong and resilient (Hillman et al., 2003). To enable institutional changes, the organisation must buy-in to a ‘change management’ process.

Change management: getting buy-in

Change management includes capacity building, upskilling, education and public awareness-raising programmes driven by the need to mobilise institutional and social change to overcome barriers to LIUDD. It forms Objective 1 of the LIUDD research project: ‘Getting buy-in: the human and social dimension’ (Eason et al., 2005). Brown (2004: 13) highlights key factors important that are for mobilising change, including: directive reform; organisational strengthening; and human resource development. The latter is typified by capacity building programmes aimed at training and educating individuals with new knowledge and techniques (e.g., upskilling and equipping council engineers with know-how knowledge about LIUDD devices). Brown (2004: 2) acknowledges that capacity building for professionals, technicians and others is an important and necessary process for the uptake and implementation of LIUDD. Yet, it is insufficient in itself because in practice such interventions are often too limited in their approach.

Brown (2004) recognises that while strategies to develop human resource capacity are key steps toward the uptake and implementation of LIUDD, of equal or greater importance is the need to develop sufficient capacity within organisational contexts to create an ‘enabling’ institutional environment where individuals are encouraged to explore and implement innovative alternatives to conventional urban design. Strengthening the organisational context goes beyond focussed or isolated change interventions within any single organisation to a broader agenda that may depend upon directive support and incentives from state and/or national governments (Brown, 2004).

Prior to conducting any capacity development programme, Brown (2004) recommends an assessment of the existing capacity for LIUDD within the local organisational management structure. Such a capacity analysis could be used to inform the direction for institutional change, as well as target potential incentives and disincentives that would be most effective in enabling LIUDD uptake and implementation. Brown (2004) further advocates that assumptions are made explicit, and are tested and validated as part of an ongoing adaptive policy cycle.

Furthermore, Brown (2004: 11) argues that attempts at overcoming institutional inertia, such as professional training initiatives and single focussed regulatory interventions (e.g., requiring the preparation of a plan document), are likely to result in “…incremental and sometimes quite unstable changes.” This may due to the mechanistic nature of their design and the limited focus of their capacity building exercises. In contrast, “…a transformative approach would seek to change both the structural and cultural basis of the administrative system…” in relation to the implementation of low impact urban design and development (Brown, 2004: 11).

A formal change management process was designed into the OSM programme initiated by Auckland City Council. Their definition of change management broadly followed a ‘tool kit’ set out for the City (Forum, Auckland City Toolkit, 1997; referred to in: Paterson and Menzies, 2002). Paterson and Menzies (2002: 4-8) outline ten key facets of the of Auckland City Council’s change management process, which include:

· Political Commitment and Leadership;

· Building the Foundation;

· Educating and Involving Staff;

· Facilitating the Decision-Making Process;

· The Need for a Consistent Approach;

· Technical and Legal Reviews;

· Raising Public Awareness;

· Staff and External Training;

· Implementation of the Manuals.

Political buy-in from councillors, commitment and leadership from senior managers were recognised as vital from the outset in Auckland City Council’s change management programme (Paterson and Menzies, 2002). Similarly, many benefits flowed from involving Auckland City Council staff at an early stage and then on throughout the process. The Project Steering Committee approach proved very effective, according to Paterson and Menzies (2002). Other key lessons include the value in networking, resulting in little or resistance of note from stakeholders. Furthermore, designing-in a formal change management component to the OSM programme alleviated the possibility of internal resistance. Paterson and Menzies (2002: 9) outline the following areas where the programme could be improved: more time for policy development; initiate public awareness-raising programme earlier; wider membership of the Project Steering Committee. 

Political and local government commitment

Overcoming institutional inertia boils down to whether or not there is political willingness (Eason et al., 2005; Brown, 2004) to support the implementation of LIUDD policies and plans over the long term, as well as willingness on the part of stakeholders to implement new techniques and practices (van Roon et al., 2005). In turn, these factors rely on regular upskilling of council officers in the new LIUDD devices and principles. Planning processes call for ‘change management’, driven by key influencers or ‘champions’ (as discussed below). Some of these change processes within councils are hampered by time constraints, work loads, and limited financial resources (Dixon, in press; Carter et al., 2005). However, the findings of Laurian et al. (2004) suggest that implementation is more directly affected by the commitment of planning agencies rather than their resources. Staff commitment may be increased through frameworks for coordination across resource sectors, support networks and, in particular, the direct support of politicians and industry leaders (Carter et al., 2005).

Mayor Dick Hubbard recently signalled his direct support for initiatives to improve urban design quality in central Auckland city. In response to the Mayoral Taskforce report on Urban Design, Designing Auckland, Hubbard clearly states his commitment:

“The report clearly identifies the need for strong political leadership to champion the changes proposed in the report. I give an undertaking to provide leadership that champions the principles outlined in this report and I give an undertaking on behalf of Council to the people of Auckland that I will be working with council to implement as many changes as we can and as fast as we can” (Hubbard, in: Mayoral Taskforce on Urban Design, 2005).

In addition, the Mayoral Taskforce recommend that Auckland City Council rebuild a ‘can do’ design-led organisation, and therefore: “ensure the new chief executive and his recently appointed general managers are accountable for quality urban design and cultural change in their performance contracts” (Mayoral Taskforce on Urban Design, 2005: 3). A potential flow-on effect of strong political commitment and a supportive work environment could be the retention of senior staff (Dixon, in press) through increased job satisfaction and reward schemes.

Key drivers, influences and influencers

One of the key areas of success in ensuring the integration of LIUDD in local government processes (and therefore into plans and council practices) is the emergence of a “high profile organisational champion(s)” who typically plays a role in “networking and knowledge broking … across and within organisational departments” (Brown, 2004: 8). Heslop et al. (2005: 3) recognise the following as key influencers in promoting the uptake and implementation of LIUDD in the New Zealand political and legal context: “Department of Prime Minister and Cabinet, MfE, the PCE, several councils and some developers are drivers.” The champion’s relationships with stakeholders, including research institutes and NGOs, and their role in facilitating project collaboration is important within an organisation, particularly when these relationships draw the attention of senior management and executives. The issue (LIUDD) may then become part of the organisational leadership strategy, and in turn lead to increased external and internal resources to this area. The Mayoral Taskforce on Urban Design for Auckland City recommend bringing in champions to accelerate the changes, with the following two recommendations: “appoint an urban design champion to lead change – the ‘city architect’ role; and appoint a Chair of Urban Design at University of Auckland, with funding assistance from Auckland City Council” (Mayoral Taskforce on Urban Design, 2005: 3).

However, change toward implementing more environmentally sensitive technologies such as LIUDD is often driven by an acute environmental crisis, such as water shortages or localised flooding and combined sewer overflows (Villarreal et al., 2005). In other cases, the driver has been public perceptions influenced by concern for the environment and expectations for a high standard of environmental quality to protect and provide pollution-free and safe recreational environments. Water shortages and, in some cases, severe drought conditions have provided major stimulus for innovative research and technological developments in water recycling in a number of countries including Australia, Oman, Israel, United States of America (California) and South Africa (van Roon et al., 2005). In many places throughout Australia, WSUD has been used to conserve water resources through reuse and recycling of stormwater and wastewater, and was initially driven by the need to reduce the impacts of urban development and redevelopment through improved environmental management of stormwater (Lloyd et al., 2001).

Kassim (2004: 3) asserts that much of Australia is in drought, and offers a pessimistic opinion that, “…as with most things in life, it takes a disaster for policies to change.” During the height of a drought in Sydney, the government department Sydney Water imposed water restrictions and a negative incentive in the form of fines for misuse of water. The financial intervention raised community awareness of water issues and drew attention to water conservation methods such as rainwater tanks. However, these were viewed by Sydney Water as a loss of income and were initially only installed as a result of immense community pressure, although now the department offers rebates for their installation (Kassim, 2004). This conflict of interest is a further complication in the development approval process for WSUD. Kassim (2004: 4) explains that ‘trigger’ events may mobilise change more forcibly than the advocacy of environmental benefits, although a tandem approach is most preferable:

“Examples from regional Australia prove time and again that advocating stormwater and environmental benefits alone to drive policy change is particularly challenging. However, if the message piggy backs on water restriction and potential drought proofing as demonstrated benefits, impediments to policy evaporate in sync with the shrinking water supply dams (Brown and Liebman, 2004).”

If responses to such drivers are only temporary and reactionary, then the risk remains that such responses simply delay environmental and social disasters for future generations. To an extent, this is mirrored in current approaches in environmental research that focus on “…the entry, distribution and ‘end of pipe’ monitoring of biological effects (Eason & O’Halloran 2002), but have failed to put sufficient emphasis on mitigation or removal of the cause of these adverse effects” (Eason et al., 2005, p.3). Therefore, research into longer term, proactive measures is needed in addition to the ‘stop gap’ treatments for immediate environmental remedy. In Australia, the federal and state governments have combined funding initiatives and committed over AUD$100 million targeted at the development of non-structural initiatives for urban stormwater management. Wong (2001) praises these initiatives as providing the catalyst for engaging local government in the paradigm shift in urban stormwater management, and particularly welcomes attention in the area of local government policy development and implementation.
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