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Abstract

This developmental paper discusses research relating to a proposed localised food processing facility in the Northern Territory, Australia. This facility provides opportunity to consider several sustainability themes including disruption of mainstream food systems, barriers to sustainable innovation (i.e. proposed facility relies on the latest shelf-stable food technologies for producing), and satisfying market demand for sustainably produced goods. This study involved desk-top research reviewing industry reports and relevant academic literature, in-depth interviews with food industry stakeholders, as well as an audit of shelf-stable product strategies. This developmental paper presents top-line findings of the rationale for localised shelf-stable food processing using new technologies. These include market opportunities for shelf-stable products made from local produce, which includes food that would otherwise be wasted), as well as competitive advantages based around key sustainability themes that can assist in the marketing of such products.
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Introduction
Disruptive sustainability mostly relates to the reconfiguring of business practices to create a more sustainable future by reducing waste and enhancing efficiencies, while growing market opportunity (e.g. Fathom World 2017). This developmental paper reports top-line findings from research investigating the feasibility of an innovative, localised, sustainable food processing facility that would use the latest shelf-stable food processing technologies to process local food produce to create long-term sustainable benefits. 

Proposed for the Northern Territory (NT) in Australia, this facility has the potential to create significant sustainable development opportunities across a range of sustainability themes. Although significant challenges will need to be overcome to enable its successful implementation, such as ensuring the effective disruption of existing food manufacturing systems via localised processing (e.g. Gimenez-Escalante, Garcia-Garcia & Rahimifard 2020) and identifying the longer-term competitive advantages of products manufactured by the new facility, which can then inform marketing initiatives.  

This paper seeks to stimulate debate around localised, innovative food processing and sustainability benefits, as well as discussion on how to overcome key challenges to enable such benefits to be realised. 


Localised processing of NT food 
The NT has a sizeable agricultural sector that is notable for its high-quality red meat, tropical fruit and seafood (e.g. Hunt et al. 2022). Yet it has limited food processing capability, which means that substantial volumes of produce are often wasted. NT produce, including live cattle exports, must be transported thousands of miles for processing both domestically and internationally. This is despite substantial cold chain storage and transport costs, demands from local producers for local value-add processing facilities, as well as national recognition of the need for a more sustainable agri-food industry in Australia (e.g. CSIRO 2017). Food wastage at the source has been highlighted as the most significant global priority for improving sustainability in food production (Vågsholm, Arzoomand & Boqvist 2020).

Sustainability benefits of localised food processing
The benefits of localised food processing have long been recognised in terms of providing a sustainable alternative to mainstream food manufacturing systems (e.g. Schönhart, Penker & Schmid 2009), including a range of environmental, economic, social and health sustainability benefits (Hu et al. 2011). In comparison, traditional larger-scale food manufacturing systems that are mostly focused on achieving a competitive advantage through economies of scale, are often characterised by environmental sustainability and resilience issues (Gimenez-Escalante, Garcia-Garcia & Rahimifard 2020).

With the escalating global sustainability crisis (United Nations 2022), the importance of transitioning to more sustainable food systems has become increasingly recognised (e.g. Herrero et al. 2020; Khan et al. 2021; Kuokkanen, Uusitalo & Koistinen 2019). Sustainable food chain innovation via local food processing creates benefits that include a reduced carbon footprint based on proximity to the food source, improvements in rural connectivity, employment opportunity and economic development, as well as greater food security (Knorr, Augustin & Tiwari 2020).   

New food processing technologies
Recent food preservation technologies such as microwave-assisted food processing technology used to produce shelf-stable foods (e.g. Stanley & Petersen 2016) have potentially further validated the need for localised food processing to enable more sustainable food manufacturing systems. These leading-edge technologies that involve sterilisation via microwaves (e.g. Tang et al. 2018) have the potential to replace canned or frozen foods, and are beginning to impact food product formats and distribution channels. They offer the potential for higher quality shelf-stable foods that are tastier, healthier, more visually appealing and have a reduced carbon footprint compared with those produced via traditional methods. The reduced need for cold chain in the food system is of particular relevance to the NT and broadly Northern Australia given its harsh tropical climate and isolated remote communities.

Key challenges 
Despite the potential benefits of localised food processing using new technologies, there are also some challenges (e.g. Knorr, Augustin & Tiwari 2020). These are illustrated in the NT via previous failed attempts to establish local processing facilities (e.g. Hunt et al. 2022), including a $100 million abattoir plant south of Darwin, which opened in 2014 but was mothballed only four years later (Nason 2019). Localised innovative food processing also has the potential to negatively impact NT and Australian businesses involved in the traditional food system. In the context of shelf-stable foods that no longer require cold chain transport and storage, there could be negative responses from relevant existing transport companies, who view the alternative products as a threat to their bottom line. Such disruption could be a barrier to the adoption of a localised food processing facility (e.g. Reed 2015).  

Another challenge relates to the matching of localised food supply against market demand (e.g. Hu et al. 2011). From a marketing perspective, any new shelf-stable NT food products need to offer clear advantages against competition. Potential competitors include Australia’s major supermarkets as well as multinational food manufacturers, which all enjoy high-volume sales due low production costs derived from economies of scale and/or production in emerging markets. Setting up a new NT food processing facility will involve the outlay of considerable capital expenditure, and the new products will therefore need to support premium prices justified by the technology benefits, the unique selling points of NT produce and localised manufacture.


Research objectives and approach
This research sought to evaluate and inform:

1. The rationale for a localised NT shelf-stable food processing facility using new technologies. 
1. Market opportunities, including the sustainability benefits, presented by NT-produce-based shelf-stable foods (i.e. red meat, tropical fruit and seafood). 
1. Potential NT shelf-stable product competitive advantage/unique selling points, as well as marketing insights into product formats, packaging, pricing, distribution and promotion.

The research comprised three phases: 

1. A review of relevant industry reports and market data, as well as literature on marketing best practices, and innovative, localised food manufacturing. 
2. Qualitative in-depth interviews and workshops with agriculture and other food industry experts, located in the NT and elsewhere in Australia. 
3. Retail audit and analysis of shelf-stable food products’ brand strategies (e.g. Laforet 2015) for those sold by supermarkets and other online retailers, as well as those sold by manufacturers in both Australia and the wider Asia-Pacific (APAC) region. 

Top-line findings

Rationale for the innovative localised shelf-stable food processing facility 
These research findings provide a strong rationale for an NT shelf-stable food processing facility. Although successful implementation requires in-depth understanding of the benefits and challenges associated with both the new food processing technologies, as well as those associated with the facility location in the NT.  

The food industry experts highlighted a broad range of advantages and disadvantages associated with the new food processing technologies. The top three perceived benefits were:

· Logistical and distribution benefits from the lower storage, transport and handling costs due to the reduced need for cold chain. 
· Development of local capability, including related NT growth opportunities. Including stimulating growth in the agricultural primary production sector?
· Supporting NT and Australian food security and supply chain resilience.

The top three perceived barriers were:

· The lack of commercial application of the new technologies, which presents unknowns or risks.
· The high costs of both setting up and running the food processing facility.
· Potential negative perceptions and unwillingness of agricultural/primary producers to supply the new facility.

Numerous location-specific considerations also emerged from the food industry expert interviews. The top three perceived benefits of the localised food processing facility were:

· Supporting strategic national priorities and enhancing Australia’s sovereign food processing capabilities, while securing the NT’s food industry resilience.
· The NT’s proximity to APAC countries, meaning shorter distances/times to export destinations, lower transportation costs and a reduced carbon footprint. 
· Highlighting the unique brand values and distinct advantages that food grown and processed in the NT has over those produced elsewhere. 

The top three perceived challenges were: 

· Insufficient NT resources, including infrastructure, capital investment and skillset available for the processing facility set-up and operations. 
· The Australian Government favouring investment in other states and territories, at the expense of economic development in the NT. 
· Negative perceptions of the NT's commercial viability, given the failure of earlier NT food processing ventures. 

Market opportunities
A wide range of opportunities for shelf-stable products made in a local food processing facility were identified by the research for use by consumers, manufacturers and food service organisations. While considerable opportunities were identified for shelf-stable products using high-quality NT red meat, tropical fruit and seafood, many were also identified for using out-of-specification or low-value produce, as well as that which would otherwise be wasted (e.g. mango waste, low-value meat and fish offal, including skin and bone). 

Product category market opportunities included:

· Bulk/high-volume waste produce value-add ingredients 
e.g. for use in health, wellbeing and beauty products such as protein powders, nutraceuticals and cosmetics from fruit and collagen powders, as well as products using First Nations foods such as Kakadu plum powder/puree.

· Snacks and convenience foods such as fruit powder and juices, as well as ready-to-eat snacks such as dried beef and fruit straps. 

· Pet food and snacks, including economy products from meat and fish waste, as well as premium pet food products.

· Functional pre-prepared meal ingredients items, as well as ready-to-eat meals.


NT shelf-stable product competitive advantages
This research and its retail audit analysis in particular identified over 50 unique selling points for shelf-stable products manufactured locally using NT produce. All of them had strong sustainability themes and provided further support for the localised food processing facility. A sample of the unique selling points are presented in Table 1 below, and have been divided up according to the four key sustainability dimensions (e.g. Greenland et al. 2022). 

These unique selling points provide avenues for gaining a competitive advantage via a localised food processing facility in NT. When effectively incorporated into marketing initiatives, they can help validate the premium prices that will likely be required to support the higher costs associated with localised food processing. Although the relevance of the unique selling point will be dependent upon the specific shelf-stable product and its associated NT ingredients.


Table 1. Sample of unique selling points of NT’s localised food processing facility 

	SOCIAL – satisfying health and wellbeing needs via shelf-stable foods produced by the new technologies

	· Improved shelf-stable food quality – nutrition, colour, texture, flavour, health benefits
· ‘Cleaner’ products – less added colours, preservatives, flavourings, sugars, fillers, allergens 
· Added convenience – longer shelf-life, ease of storage and transport, ready to use


	POLITICAL – localised processing supports national and local government priorities



	· Improved food sovereignty, security and supply chain resilience 
· Reduced live export dependence
· Development of APAC and international trade relations


	ECONOMIC – regional growth, investment, infrastructure development, employment 


	· Supports remote, regional and community development
· Key NT industry sector development – horticulture, fisheries, livestock, manufacturing
· Local business development that supports local community


	SUSTAINABLE PRODUCTION (ENVIRONMENTAL) – practices that help maintain the natural ecosystem 

	· Using produce that would otherwise be wasted
· Reduced carbon footprint – more  efficient and ‘green’ processing technology 
· Sustainably and ethically sourced produce, to minimise environmental degradation while supporting communities





Conclusion
This developmental paper has touched on several sustainability debates in relation to the proposed local food processing facility in the NT. For example, localised food processing offers numerous potential sustainability benefits, it also requires an adjustment by current mainstream food systems. Furthermore, while the application of new food processing technologies can also provide sustainability benefits, there are also adoption barriers as with most adoptions. Even if the challenges of altering the mainstream food manufacturing system and technological innovation barriers can be overcome, the commercial success of the corresponding NT shelf-stable food products will be dependent on their ability to compete in the marketplace. The unique selling points of NT products, as identified in this research, correlate with the four pillars of sustainable development (e.g. Greenland et al. 2022), and can be used in marketing to compete against mainstream products including from multinational manufacturers that experience larger economies of scale.

 
Moving forward, this paper aims to stimulate further discussion of the sustainability issues raised, and how to further localised manufacturing that supports sustainable development. 
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