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Abstract 

The Northern Adelaide Plains region is a nationally significant horticultural district which includes the existing 

Virginia area and the new Northern Adelaide Irrigation Scheme (NAIS) immediately to its north. Both areas will 

benefit from access to safe, reliable recycled water from Adelaide’s Bolivar Waste Water Treatment Plant. The 

long-term vision for these two areas is that they will become a globally competitive, sustainable food production 

region. 

In irrigated agriculture areas, there are many complex interactions spanning land, water and agribusiness systems 

which need to be identified and addressed to ensure the schemes are both resilient and sustainable. History 

shows that we have struggled with understanding and dealing with this system complexity with unintended impacts 

leading to declining productivity and environmental sustainability.  

These lessons point to the critical need for integrated, rather than fragmented planning and management of 

irrigation areas, based on a shared understanding of the goals and issues; broader, systems thinking models; 

collaborative, integrated solutions and; a degree of co-management between key players. Yet there are few 

working models to help regional stakeholders apply systems thinking across institutional boundaries for public 

and private good outcomes.  

Development of the NAP Integrated Management Framework (IMF) began late in 2017 and has pioneered an 

integrated approach to planning and management of the Land, Water and Agribusiness systems across an 

irrigation district. The three-phase process involved identifying the key system issues where collaborative 

solutions are most needed, developing shared goals and preferred solutions to address these issues and thirdly, 

a mobilisation phase to encourage and support collaborative actions. The process has helped galvanise 

commitment of regional stakeholders, councils, government agencies and irrigators, to collaborative responses 

to complex regional challenges. 

Background 

The Northern Adelaide Plains (NAP), north-west of the Adelaide CBD, is a major, peri-urban vegetable production 

area.  200,000 tonnes of vegetables is grown each year on 5,500 hectares, generating around one-third of the 

state’s horticultural farm-gate value of $313millon p.a. and over 2,000 jobs.  Greenhouse tomatoes are the largest 

economic contributor followed by cumbers and capsicums.  By production volume, field grown potatoes, carrots 

and onions are also significant. The area also has major processing and packing facilities sourcing produce from 

other regions of South Australia.  

The region has the largest concentration of greenhouse structures dedicated to vegetable growing in Australia, 

accounting for 35 per cent of the national total in 2016-17 (ABS) with protected cropping (shade cloth, glass and 

plastic) covering 1,100 hectares. 

There is a long history of market gardening in Adelaide’s north-western suburbs.  Low ‘entry barriers’ to the 

industry (capital investment, language skills, formal education) has enabled post- World War Two migrants from 

Europe and more recent arrivals from Vietnam and Cambodia to build successful lives and businesses.  But by 

the mid-1990s there were concerns about declining groundwater levels and increasing water salinities reducing 

the potential for production.  
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 In 1999, the 26GL of groundwater used for irrigation was supplemented with 20GL of treated recycled water from 

Adelaide’s main Bolivar Waste Water Treatment Plant (WWTP) via the Virginia Pipeline Scheme (VPS). This 

resulted in 20GL less of municipal effluent being discharged via the ocean outfall. The tertiary-treated, ‘class A,’ 

reclaimed water allowed unrestricted (non-potable) use for irrigation, improving water security and reducing 

negative impacts on environmentally important coastal seagrass meadows. 

However, seven decades of incremental, ad hoc growth of irrigated horticulture has also seen urban 

encroachment progressively displace production to the Virginia area. This has resulted in a number of negative 

outcomes such as low investment in production infrastructure, ineffective land-use planning and water 

management issues such as poor drainage, rising water tables and salinity. This has contributed to declining 

production and increased environmental impacts.  Cultural differences, fragmented operations and strong 

competition, together with limited, coordinated sector-wide enhancements have hampered effective collaboration 

and the ability to service export markets. 

Twenty years on, in late 2019, the South Australian Government, with funding support from the Commonwealth 

‘National Water Infrastructure Development Fund’, will launch the Northern Adelaide Irrigation Scheme (NAIS) to 

a new area immediately north of the VPS.  The scheme will provide an additional 12GL of climate-independent 

and safe recycled water from the Bolivar WWTP.  Based on an expansion of 3,000 hectares (ha) including 300ha 

of advance protected cropping, the scheme is projected to add $578 million p.a. to Gross State Product and 

deliver 3,700 jobs. 

Inevitably questions arise for government, industry and community of how to capture not only the incremental 

economic benefits of the NAIS, but to leverage those benefits across the broader region?  Similarly, recognising 

the history and costs of mitigating negative impacts from other irrigation schemes, e.g. on-farm and floodplain 

salinisation on the River Murray, how can effective governance be established to sustain the land and water 

resources which underpin agribusiness investment and production? 

Primary and Regions SA (PIRSA) and SA Water are the key government partners responsible for developing and 

delivering the NAIS project as well as supporting the existing Virginia area. They recognised that the projected 

benefits from the new infrastructure could not be realised through provision of recycled water infrastructure alone. 

The agribusiness sector is complex with many interdependencies as highlighted in the recent review for the South 

Australian Government (Joyce, 2019), including: water management and price, biosecurity, land use, labour, 

infrastructure, trade access.   

Over many decades, various NAP stakeholder groups from government and industry have commissioned reports, 

‘blueprints’ and strategic plans and implemented a raft of programs and initiatives to attempt to address these 

issues. Some of these initiatives span different stakeholders, sectors and disciplines, but many do not.  Ultimately 

the region and industry still face many, seemingly intractable, problems.   

Methodology 

Past experiences of other irrigation schemes in Australia demonstrate problems with understanding and dealing 

with system complexity. The lessons of history point to the critical need for integrated, rather than fragmented 

planning and region-wide management of irrigation areas, based on a few key principles: 

 Shared understanding of the goals and issues; 

 Broader, systems thinking at strategic levels, not just tactical and operational; 

 Genuine commitment to collaborative, integrated solutions spanning disciplines; and  

 A degree of co-management between producers, enablers (government) and the community.  

 

In 2017, several key stakeholders (State and Local government, Natural Resource Management and Regional 

Development entities, and Industry Groups) agreed to explore the potential for a coordinated, collaborative 

approach to irrigated horticulture on the NAP. They proposed an integrated, regional network-based response to 

deal collaboratively with the multitude of complex issues that span areas of responsibility, sectors and disciplines. 

This resulted in the NAP Integrated Management Framework (IMF) initiative led by PIRSA. 
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Developing the framework 

The IMF initiative developed a three-phase stakeholder engagement-based process: 

1. Creating shared understanding  

2. Developing collaborative solutions  

3. Mobilising implementation  

4.  

 

Figure 1. NAP IMF Phases 

This represents the outcome of the engagement and input from many organisations and individuals over the 

course of numerous workshops and discussion.  The process was designed to be inclusive and an adaptive ‘learn 

as we go’ process.   

Phase 1:  Shared Understanding 

The first phase of the IMF commenced with a series of stakeholder workshops to develop a ‘systems-thinking 

model’ for irrigated horticulture in the two irrigation areas. This systems-based approach was designed to help 

participating stakeholders take a broader view of issues they face, the multiple dimensions of those issues and 

linkages to other issues and across sectors.  

Initially, a high-level vision statement was adapted from a content review of the multiple reports on the region:  

To transform the Northern Adelaide Plains into a modern, globally competitive, 

intensive food production area 

Participants were willing to accept this over-arching statement under which individual entities could ‘nest’ their 

own specific outcome statements or objectives as required. 

The systems model, developed by ‘content experts’ in a series of workshops, comprises three broad but 

interlinked systems of Land, Water and Agribusiness (Figure 2), on the basis that a sustainable horticultural 

agribusiness system in the NAP is underpinned by resilient land and water systems.  Each System has six 

‘Aspects’ and below that, a number of subsidiary ‘Components’ (not shown) were identified.   
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The system model ‘architecture’ was designed to simplify what is, in reality, an almost overwhelming complexity. 

It served to highlight the priority issues, their main components and potential system interactions.  Importantly, it 

must be understood this is a conceptual, not a mechanistic, model.  It does not aim to mimic the scale or direction 

of interactions, as they occur in ‘real life’. 

 

 

Figure 1 NAP IMF Systems model 

The broad systems are of critical importance to the concept of an integrated management framework for irrigated 
horticulture in the region.  Aspects and components of systems were chosen on the basis that they were: 

 a definable and recognisable element; 

 had a discernible material impact within the broader system;  

 elements over which stakeholders could exert some control and/or influence. 
 

A total of 23 such issues were identified (including 5 ‘overarching aspects’ not included above).  This list was 

further refined to identify 8 ‘key system issues’. These are the issues which have a significant impact on multiple 

elements within the systems model and therefore warrant a high degree of integration and collaboration across 

stakeholders to resolve as an immediately. For these key issues, collaborative solutions started with shared 

understanding of the issue in its broader context and agreement on a shared goal: 

 L4 - Integrated land use planning 

 L5 - Coordinated services infrastructure delivery  

 W2 -Managing floods and floodplains  

 W4 - Managing stormwater and drainage 

 W6 - Managing site-based waste-water discharges 

 A1 - Facilitating establishment of new agribusiness 

 O1 – Workforce 

 O4 - Cohesive governance and collaboration 
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A second version of the model was designed to convey the dynamic interactions between the different cycles 

occurring within the systems, namely the water cycle and the agribusiness production cycle. It was also designed 

to be ‘apolitical’ by removing any reference to existing management and institutional structures and conventions 

(Figure 5). In this second version, the aspects within the agribusiness system changed from a program focus to 

a production system cycle process.  

 

 

 
 

 

Figure 3 Key System Issues 

Having identified the key issues, expert groups ‘unpacked’ them, discussing underlying social, economic and 

environmental causes and impacts and developing shared goals to address each one. This deep-dive into each 

of the key issues helped to identify important relationships and linkages within the system model and provide 

valuable insight into what tactics might be most successful and how integrated responses can solve multiple 

problems. 

Phase 2: Collaborative Solutions 

The first phase led to the creation of a system model for understanding the challenge and highlighting key issues 

and shared goals. The second phase involved identifying the full range of options available to achieve those goals, 

selecting the preferred options and then identifying ways in which these options can be combined to offer 

integrated solutions that span multiple system elements and offer better outcomes through collaborative activity. 

A ‘management typology’ was identified for each issue goal.  This describes the general features, or types of 

tactics, that would typically be included in a comprehensive management response to achieve the stated goal of 

a particular issue. It is a shared view of the key features of an appropriate pathway towards the goal. 
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Four management options were developed for each element of an issue’s typology, on a spectrum from least to 
best in terms of making progress towards the goal (Figure 4 and Table 1). The options were framed at a tactical 
level, reflecting what management responses were included, rather than their operational deployment.  

 

Figure 4 IMF Options spectrum 

Using the preferred options, collaborative action plans were developed (Table 1) identifying potential synergies 

or conflicts with other options, flagging complementary actions, timeframes and lead responsibilities.  

 

Table 1 Stormwater & Drainage options matrix with ‘business as usual’ (BAU) and preferred actions 
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Phase 3 Mobilising Implementation 

An important outcome of Phase 2 is a recognition by stakeholders of the critical need to continue to work 

collaborative through the informal IMF network to drive priority projects which are already ‘in train’ including:  

 NAP Planners Group identifying land-use planning options to facilitate the NAIS development; 

 Floods and floodplain working group; 

 Integrated water management of waste-water discharges, stormwater and irrigation licensing; 

 Agribusiness Information web site supporting existing and new agribusiness development.  

As ‘networking platform’ has been constructed to support collaboration within and across project teams.  Based 
on a common software package, it is a cost-effective way of providing a shared space for the stakeholder team 
members.  It aims to maintain focus and reduce transaction costs for project development and delivery as well as 
sharing views and ideas on decision making. . 

The main strength of the NAP IMF has been its focus on a process of engagement to build stronger cross 
stakeholder relationships for collaborative action, based on an agreed understanding of the key issues.  While 
considerable progress has been made, the challenge now is to maintain focus and momentum in the short term 
to ensure collaborative efforts to address the many complex issues which have been raised.   

The initial development of the NAP IMF was based on a systems approach to integrated water management 
pioneered by the Barwon Region Integrated Water Cycle Management Network (Overman et al, 2016). The 
Barwon network was formalised through a non-legally binding Memorandum of Understanding, now a model for 
Integrated Water management forums across Victoria, which is being considered for the NAP IMF Network. 

Discussion 

Given our detailed understanding of the negative impacts on production and the environment of the NAP, the 

numerous studies, strategies and plans undertaken and the collective concerns of government, industry and 

community stakeholders, what have been the barriers to more timely and effective remedial action? 

One of the main barriers is undoubtedly the fragmented and compartmentalised nature of our institutional 
structures, systems and processes. There are multiple, unconnected players, each with defined roles and 
fragmented responsibilities across what are effectively complex, multi-dimensional system challenges. 
Specialisation of roles clearly helps organisations with clarity of purpose, operational effectiveness and 
accountability, but it has also contributed to many management challenges, including: 

 single-focus responses focusing on the symptoms rather than causes; 

 confusion between the players and potential conflicts; 

 duplication of effort and increased transactional costs; 

 missed opportunities for innovative, cross-cutting solutions. 

In the context of effective governance of irrigated horticulture on the NAP, the scale and complexity of the 

challenge span sectors, disciplines and jurisdictions and is beyond the remit of any single organisation 

(government or private sector) to resolve.  At the same time there are increased expectations for effective, 

community focused services for greater impact, requiring greater integration; increasing demands for meaningful 

community participation in decision making and: increased availability of information and knowledge sharing. 

There are no longer any excuses for silo-based decisions. 

As previously mentioned, the South Australian Government recently commissioned a report which examined 
opportunities to improve economic growth across the State’s economy.  Food and agribusiness is identified as a 
potential growth sector but the complexity presented by its many interdependencies (water management and 
price, biosecurity, land use, labour, infrastructure, trade access) are also noted (Joyce, 2019).   

In recommending structural changes in government agencies to drive the proposed growth agenda, the report’s 
author emphasises the need for cooperation and alignment multiple times, while collaboration, is mentioned twice. 
Cooperation, alignment, coordination1 and collaboration all describe some sort of teamwork but do not mean the 
same thing.   

All may be important in delivering the State’s ‘Growth Agenda’, or the needs of agribusiness on the NAP, 
depending on the purpose or intent of the teamwork. But in an environment where there is a high level of  
complexity and interdependence, collaboration i.e. working together to create something new in support of a 
shared vision (Stoner, 2013), is essential to delivering creative and innovative solutions.   

                                                           
1Coordination - sharing information and resources so each party can accomplish their part in support of a mutual objective. 
 Cooperation - individuals exchange relevant information and resources in support of each other’s goals, rather than a shared goal.  
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Conclusion 

It may be acknowledged that traditional, institutional silos (government and industry) increase transaction costs, 

slow innovation and development.  But these institutions are not likely to spontaneously change and become 

cooperative, aligned, coordinated and collaborative. Each has its own responsibilities (some legislated), 

obligations, accountabilities and budgetary concerns.   

Without explicit leadership, understanding and investment (of time and energy), experience would suggest that 

effective collaboration across institutions, across sectors, across time, will not be initiated, developed or sustained. 

Under such circumstances, highly complex challenges spanning public and private good realms will continue to 

be dealt with in sub-optimal ways by the key players involved.  

Establishing and maintaining a resilient, sustainable and prosperous irrigated horticulture area in the Northern 

Adelaide Plains is a case study of a highly complex challenge.  The collaborative development of the NAP IMF 

has contributed to an emerging model for teamwork between participating stakeholders. It has led to generic 

principles and processes which could be useful to others seeking to deal with complex issues requiring an 

integrated and collaborative approach (Table 2).  With this in mind, it is intended to publish a ‘Guide' which 

describes in detail the IMF process for developing collaborative, integrated responses to complex challenges. 

 

 

Table 2 Summary of the Integrated Management Framework structure 
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