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Abstract 
 
This report covers:  

 Knowledge map and stakeholder interviews on red meat issues. Includes review of 

outputs from UoM/Mondelez ITR Hub.  Review topics include Food Safety vs Food Fraud 

review, Key Issues with Meat, Market Review, Patent Review, Packaging and Anti-

Counterfeiting Technologies review 

These different areas of focus were integrated to develop a hypothesized framework to consider for 

different channels.  This initial framework was tested in the marketplace with users of the packaging.   

This defined the preliminary value propositions for Smart Pack concepts, using the Desirable-Viable-

Feasible framework to lead to robust opportunity identification / assessment for products / markets 

with indications of market size, value proposition(s) and innovation horizon. 

This report also covers: 

 Using the framework development, three untested packaging concept were developed 

for two markets (China/ Australia, on line retail ready beef) with preliminary narrative/ 

persona on the target usage and occasion the concepts would be applied in (ie impact of 

supply chain on concepts for urban vs rural opportunities).  Projected cost benefit 

analysis for these concepts in terms of wider Australian red meat industry value using 

the using the Desirable-Viable-Feasible framework to lead to robust opportunity 

identification / assessment for products / markets with indications of market size, value 

proposition(s) and innovation horizon.   

This will be used to define the preliminary value propositions for Smart Packaging concepts, along 

with providing a baseline for future technology development and application. 

A workshop with Australian red meat brand owners was held to review the key data and technology 

options.  This workshop was lead by MLA and included both technology providers and producers. 

As no one specific technology is the answer to these opportunities next steps include:  

 A pilot project is being developed to test out backbone technology across supply chain for 

value determination with a lead set of producers.  This will leverage the QR Code/ Barcode 

technology to see the implications across the supply chain. 

 Once this pilot have been completed a Phase 2 project will be develop to leverage this 

backbone technology and look at addtional key technology development needs across the 

full technology time horizon. 
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1. Milestone description 

Final Report  

Report on knowledge mapping review and stakeholder interviews, along with value proposition and 
research design and key findings development of key concepts to understand  product-market fit 
desirability-feasibility-viability elements 
 

2. Project objectives 

Project Deliverables 

Key project deliverables include:  

 Three untested “smart packaging” concepts for red meat will be generated.  

 For those categories identified in the project scope, the proposed consultative/iterative process 
using the Desirable-Viable-Feasible framework will lead to robust opportunity identification / 
assessment for products / markets with indications of market size, value proposition(s) and 
innovation horizon. The extensive engagement with MLA’s key stakeholders will enable 
capture and collation of business needs, which will provide MLA with a valuable fact base for 
prioritisation of strategic activities which can also be incorporated into key features for early 
concept development (for this project and others)  

 The process and framework developed within this project can be re-applied more broadly 
across categories / markets to generate an “innovation pipeline” for MLA (and where relevant 
wider agri-food participants of MLA’s Rural R&D for Profit grant program V.RDP.1000 – see: 

https://www.mla.com.au/research-and-development/search-rd-reports/final-
report-details/Rural-RandD-for-Profit-Market-and-consumer-insight-to-drive-food-
value-chain-innovation-and-growth-Insights2Innovation/3814). 

3. Methodology 

3.1 Definitions 

Key definitions for this project.  
“Untested” is defined as not tested in any supply chain.  
“Concept” is defined as an idea or a vision, and definitely not a physical product. Progressing the 
concept through to a physical prototype or testable product is outside the scope of this Project.  
‘Value proposition’ is defined as presenting the opportunity based on a combination of the design 
led approach – namely, desirable – viable – feasible criteria. In particular, description of which of our 
customer’s problems is the novel smart packaging helping to solve; which customer needs are we 
satisfying; and what are the key features of our product/pack/service that match customers’ 
problems/needs all help present the Product-Market fit desirability element. Overall value 
proposition then considers the desirable element with the Business viability and Technical feasibility 
to deliver this. This exceeds therefore simply the cost benefit analysis for a kg of meat affected by 
issue/problem that has been identified and the $/kg lost or the opportunity cost financial metric 

https://www.mla.com.au/research-and-development/search-rd-reports/final-report-details/Rural-RandD-for-Profit-Market-and-consumer-insight-to-drive-food-value-chain-innovation-and-growth-Insights2Innovation/3814
https://www.mla.com.au/research-and-development/search-rd-reports/final-report-details/Rural-RandD-for-Profit-Market-and-consumer-insight-to-drive-food-value-chain-innovation-and-growth-Insights2Innovation/3814
https://www.mla.com.au/research-and-development/search-rd-reports/final-report-details/Rural-RandD-for-Profit-Market-and-consumer-insight-to-drive-food-value-chain-innovation-and-growth-Insights2Innovation/3814
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related to the novel smart packaging solution as the “value proposition”.  It is agreed that 
quantifying the value proposition will require input from MLA, given their unique access to market 
and pricing data along with other sub contracted providers (approved by MLA and University of 
Melbourne) within the project budget as needed.   
“Prototype” is defined as a physical, non-functional embodiment of the concept. 
 

3.2 Project Scope 

Determination of the scope of the project (ref. Table 1) will be agreed as part of milestone 1 kick off 
meeting. Table 1: Parameters for consideration during scoping: 

 
 
Given the number of potential market geographies and complexities of their export supply chains, 
scope will be determined through analysis of existing market research in conjunction and 
consultation with MLA’s insighst2innovation program. After that, research efforts focused on 
reviewing the current data available with some customer/market development interviews with 
subject matter experts, personas and users, then prioritising the innovation opportunity areas in 
terms of impact. During the initial data review and collation, key scoping boundaries were be set 
around the depth and breadth of the research (i.e. type of meat, addressable target markets, 
stakeholders, pains /gains from innovation). Once scope was defined, relevant data was be reviewed 
and assessed, with a view to creating a knowledge map, and highlighting knowledge gaps. Review / 
assessment will be against these parameters:  

1. Desirability - Product market fit  
2. Viability - Achievable revenue and cost structure.   
3. Feasibility - Ability to access key resources  

 
Data was be sourced through a combination of desktop research and interviews and included cross 
sectoral lessons learned analysis from University of Melbourne’s Mondelez International’s ARC 
funded Industrial Transformation Research Hub, “Unlocking the Food Value Chain” including;  

Consumer Insights into Provenance / Brand Australia,  
Packaging Innovation,  
Supply Chain,  
Market Analytics and  
Sensory Capabilities   



P.PSH.0810      

Page 6 of 97 

A number of untested concepts were generated from this research. After some qualification and 
internal testing, these untested concepts were tested with key stakeholders (Consumers, Retailers 
and Producers where relevant). An iterative approach were applied with regular reviews scheduled 
with MLA.   
 

4. Success in meeting the milestone 

Framework Development 

Frameworks based on kano methodologies have been developed for further testing of the value of 

various technology benefits.  Review with MLA determined key market to consider resulted in a 

focus on China and Australia.  Key channels to consider were on line retail ready.  These frameworks 

have been integrated with the DVF frameworks to define desired benefits, size of prize and 

technology access.  Four key concepts have been developed and analysed for fit to market, value, 

technology feasibility.  An additional simulator tool has been developed for individual companies to 

use to compare concepts with their individual needs.   This allows for the understanding of up to 720 

combinations of concept elements.  Understanding of the value consumers place on the various 

technology benefits has created an upper financial limit to the technologies ability to provide the key 

benefits.  This has enabled a better understanding of how to manage technology access. 

 

5. Discussion 

5.1 Knowledge Mapping Report 

Knowledge Mapping Report 

A knowledge Mapping session was held on 7 March 2018.  The knowledge reviewed included:  

 Food Safety vs Food Fraud review 

 Key Issues with Meat 

 Market Review 

 Patent Review 

 Packaging and Anti-Counterfeiting Technologies review 

These different areas of focus were integrated to develop a hypothesized framework to consider for 

different channels.  This initial framework is to be tested in the marketplace with users of the 

packaging.  

5.2 Food Safety vs Food Fraud 

The food safety and management of food in Australia is a major selling point for export of Australian 

meat products.  HACCAP and control of food processes is critical for the safe supply of Australian 

food and for brand protection.  When considering major incidents of food safety that impact human 

health, hospitalization or death, most incidents in Australia are those of a failure of compliance or 

governance of these processes.  When considering incidents in other markets such as China or the 
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Middle East, this changes.  For China, the major food safety incidents are driven by food fraud.  For 

the Middle East, the present focus is on creating policies for a “food code”.  Self-governance of a 

food safety process is not fulling in place at this time.  This means as Australia considers export 

products a key priority needs to be on anti-counterfeiting effects so that Australian products are not 

impacted by other countries level of development or enforcement in these areas. 

5.3 Key Issues with Meat 

Present packaging systems include  

 Overwrap 

 High O2 Modified Atmosphere Pack (80%O2: 20% CO2) 

 Vacuum Pack 

 Vacuum skin pack – DARFRESH 

 MAP/VSP combination – DARFRESH bloom 

Figure 1.  Examples of present packaging systems (overwrap, Vacuum Pack, MAP, Vacuum skin pack, 

MAP/Vacuum Skin Pack combination, Vacuum Pack) 

          

Typical shelf life for these are:  

 Domestic Markets: ~3 days for overwrap, ~10 days for MAP,  ~3 weeks for vacuum skin pack  

 Export Markets: ~12 weeks for vacuum packed, however, many producers would like 20-40 

weeks shelf-life. 

Oxidation of meat is driven by light and temperature changes.  Colour of the meat and refrigeration 

including supply chain are critical. 

From a consumer perspective, consumers want a reliable experience, may be uncertain about what 

is quality meat, and they want easy to open packaging.  When in a store, consumers use colour to 

determine the quality of the meat.  Colour variation of the same meat when placed next to each 

other, confuses consumers (I.e. dark muscle next to pale muscle is not ok).  They are aware of waste 

in the package and don’t want drip in the tray, as this takes them to a perception of lessor freshness. 

For retailers, meat displays have not changed much across the past decades.  Retailers think they 

know what consumers want.  However, for retailers is it all about shelf life, they want greater than 

10 days of shelf life from retail ready packaging.  When the meat is perceived to be “off” retailers 

remove it from the shelf based on the any colour change.  The issue is that shelf life is not 

predictable and use by dates are only estimates and do not indicate the state of the meat.  Meat 

going off on the shelves costs them money.  Retailers can consider other options to manage colour 

of the meat and perceptions of longer shelf life.  These can include high oxygen modified 
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atmosphere packaging, carbon monoxide flushing and vitamin E.   However, these are options that 

will not reinforce high quality meats. 

Figure 2 Typical retail displays of meat 

           

There are a variety of channels to consider that will be impacted by these.  These include:  

• Restaurant Primal 

• Retail Ready 

• Online Retail Ready 

• Online Primal 

• Wholesaler Primal 

• Cuts, Primal, Offal 

5.4 Market Review 

An overview of the market was considered. The largest beef import growth markets are China, Egypt 

and Vietnam.  (see figure 3).  The projected growth for China is 46% with a beef import market size 

of 259,000 tonnes cwt.  For Egypt the project growth rate is 42% with a beef import market of 

200,000 tonnes cwt.  For Vietnam the project growth rate is 38% with a beef import market of 

311,000 tonnes cwt.    

Figure 3 Projected 10-year beef import growth from 2015- 2025. 
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More in-depth data was considered for China.   

When considering the Value Chain and country of origin, in a study of key attributes for 18 food 

categories in both Australia and China, in the categories or meat, Australians are more concerned 

about the country of origin than Chinese.  This suggests that the importance of the country of origin 

as a single key indicator of quality of meat is more important for Australians than Chinese.  I.e. there 

are other benefits that link to quality of meat for the Chinese.  (figure 4) 

Figure 4 Importance of Country of Origin for Premiumness of Meat vs other food categories.  

(Concept Database Food Value Chain Study run Jan 2018, 400 consumers across 18 categories of 

food, 7,200 consumers per country) 

 

Traceability is a more important attribute for meat products than country of origin.  (figure 5) This 

suggests that information on the package beyond the country of origin is key. 

Figure 5 Importance of Traceability and authenticity for Premiumness of Meat vs other food 

categories.  (Concept Database Food Value Chain Study run Jan 2018, 400 consumers across 18 

categories of food, 7,200 consumers per country) 

 

 

When considering the supply chain and control of the material during shipping, 80% of the supply 

chain (around 1,400 importers) today is fragmented and selling to wholesalers (figure 6).  This means 
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there is multiple ownership across the supply chain and this will erode profit margins. When 

considering cold chain supply capalbities, currently, an estimated 75-80% of cold chain infrastructure 

in China is of insufficient quality and is significantly overpriced as utilisation is low (fresh meat 

utilisation is 30% and significantly lags that of developed countries.  However, a further US$85 billion 

is estimated to be required between 2015 and 2025 to improve China’s cold chain infrastructure. 

• This investment will come via internationally-funded JVs, domestic logistics providers, and 

retailers and/or branded food manufacturers with their own cold chain capabilities. 

• The number of refrigerated trucks in China is expected to increase at a CAGR of 28.7% till 

2025 to 1.1 million trucks.   (Rabobank, 2015). 

Cold supply chains continue to grow.  Supported by heavy incentives (tax, financial, land, etc.) from 

central and local governments, storage capacity has grown from 12 million cubic meters in 2007 to 

roughly 100 million cubic meters in 2015.  However, Investment in cold chain storage has been 

predominantly concentrated in eastern provinces and large regional cities.  It is robust at the ports 

but not further into the country.  This is an issue, as the larger future growth is expected to be more 

towards the interior of the country, and less so at the tier 1 cities. 

 When considering the supply chain there are several questions to address across its various points.  

These include:  

 At the Producer level: Are there unique elements I can leverage to deal with counterfeiting?   

 At the Processing level: How might I modify the product/ process/ packaging to help deal 

with traceability 

 At the Supply Chain level: How do I manage and control the product once it leaves the 

processing plant? 

 At the Retailer level: How do I manage and control the product in all channels? 

 At the Consumer level: How do I get consumers to know the product’s authenticity?   How, 

when to move from insurance to branding? 

Each of these will provide inputs to information needed on the package. 
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Figure 6 Various business models by sophistication along red meat value chain (KPMG Global 

Strategy Group, 2016). 

 

Key vulnerabilities across the supply chain include: 

1. The port of import/export is often the first of many vulnerable points.  

– The perishability of meat places time pressure on suppliers, distributers, and 

retailers to move the products through the distribution networks quickly to minimise 

expiry/wastage.  

2. The second most common vulnerable point is the interface with purchase (retail) or 

consumption (foodservice).  

– Lack of promotional support for retail can result in poor sales, so meat is on shelf 

longer.  

– In foodservice venues, advertised products have often been swapped with lower 

cost alternatives or counterfeit products.  

The Chinese market is currently open to 11 countries: Canada, Argentina, Brazil, Uruguay, Chile, 

Australia, New Zealand, Mongolia, Costa Rica, Mexico, and Hungary.    Red meat demand is 

forecast to far outweigh official supply – as a result the Chinese red meat market is likely to 

continue to source a portion of its supply through grey channels despite government 

crackdowns. (A grey market (sometimes confused with the similar term parallel market) is the 

trade of a commodity through distribution channels that are legal but unintended by the original 

manufacturer or trade mark proprietor.)   Incentives for grey import remains as tariffs (12-23%) 

and VAT payments (13%) are not collected via grey channels (DFAT, 2016).   Indian origin buffalo 

currently accounts for largest share of grey imports.  Imports from India, Brazil, USA and others 

typically enter via Hong Kong.  This grey channel will continue as an expected additional 763,000 
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tonne cwe will not be met by approved imports.  This means that the ability to manage 

traceability across the supply chain will be critical to differentiate Australian Beef from other 

countries.   

Australia has a market reputation synonymous with quality, clean, and safe.  However, 

competing countries like New Zealand, Brazil, and those from Western Europe and North 

America also offer products that are of high quality and clean.  (see figure 7,8).  Other beef 

export nations have taken a national sector approach to market their value propositions with 

specific branding to support marketing. Anecdotally, this has been somewhat successful, for 

Uruguayan meat which has had significant uptake. 

Figure 7 Promotion of Australian beef in China: “Professional and safe production, natural and 

clean pasture” (Tmall, 2016) 

 

Figure 8 Promotion of Brazilian beef in China: “Temperate climate, High quality pasture, free range 

environment” (Tmall, 2016) 

 

 

Table 1 shows key consumers trends that will drive growth of meat.  Drivers are increasing affluence, 

modern retail trade, and westernisation.  The shift in the future will involve third tier cities, 

ecommerce and changing eating habits.   Red meat consumption, although still low, has grown 
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threefold – the majority consumed is in the north and northwest regions of China.  Red meat is 

typically consumed within the foodservices sector.  

Table 1: Consumption trends driving growth in red meat consumption (The Futures Company, 2014). 

 

 

Within retail there are different forces driving growth.  For hypermarkets, ded meat sales are 

forecasted to grow 9.9% to CNY 14.11B by 2020 to 16% of all red meat sales.  This is primarily driven 

by older consumers and larger households.  For online sales, red meat growth is forecasted to grow 

by 16% to 5.9B CNY by 2020, accounting for 7% of all red meat sales.  This channel has a higher 

spend per month on red meat than in store shoppers.  While 2/3 of consumers say they would be 

likely to use online shopping for chilled and frozen meat, they have concerns about hygiene and 

freshness. 

 

Key consumer trends that impact red meat are detailed below. 

• Meat is a crucial part of diet and growing. 

• Red meat faces intense competition from traditional options (pork, chicken, fish, eel, 

shellfish, duck, goose, frog, dog, turkey, pigeon), 

• Imported meat consumers are less likely to eat traditional staples like pork and fish. 

• Imported meat eaters are more likely to have a higher monthly spend (avg 200RMB/ month) 

on red meat.  51 % consume imported meat several times per month. 

• Online shoppers spend more per month on red meat than in store shoppers (larger quantity 

and in bulk), 
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• Online more likely to buy expensive/ specialist cuts of meat, 

• Awareness and consumption of Australian origin red meat is higher than other imported 

meats.  Better in terms of quality, taste and safety. 

• 57% of beef consumers are aware of Australian Beef compared to just 32% for non-

Australian Beef.  However only 32% claim Australian beef is available where they shop, 

• Friends and family are most trusted source of information when buying meat (97%) followed 

by on pack certification logos (91%), brand websites (88%), 

• Freshness is the most influential factor in overall meat purchases.  Use by date is key 

indicator for over half of consumers. 

• For those for whom freshness is less important, key factors are visibility of blood, ice in pack, 

animal welfare and product quantity, 

• Freshness is less important for imported meat consumers, 

• Chilled counter meat dominates sales (73% of total sales) but is expected to decline to 67% 

of sales by 2020 (10B CNY).   

• Packaged and frozen meat are big opportunities.  Expected to grow to 7.6BCNY. 

The top 5 priorities (aside from freshness) when shopping for meat in Beijing or Shanghai are the 

Use by Date, Colour of the meat, All Natural/100% Natural, free from additives/ hormones and price.  

For consumers, there are a variety of consumer targets, these range from demographic segments to 

mindset segments.  Demographic segments include: women, older (45+), young adults (25-35) and 

young consumers (18-34.  Mindset segments include: impulsive cooks, and ethically minded.  Each of 

these may have slightly different drivers. 

• Women: Meal prep and shopping lies mainly with women (73% claim to be complexly 

responsible for meal prep and shopping). 

• Older consumers (aged 45+) spend the most on red meat (over 200 RMB per month).  36% 

of over 45’s focus this spend on beef.  Key benefits are health (heart health). 

• Young adults (25-35) are most likely to try new kinds of meat, flavours and recipes. 

• Young consumers (18-34) are more likely to agree they rely on time saving products and 

services. 

• Impulsive cooks have a higher monthly spend on meat. 

• Ethically minded consumers are willing to pay a premium.  Key benefits are animal welfare 

and environmental sustainability. 

• China is top importer of red meat (beef, sheep) 

• 80% of supply chain is fragmented and selling to wholesalers 

• China: Cold Chain infrastructure is robust at ports cities, but not across the country 

• China: Future growth is interior of country 

• China: Grey channel will continue driven by demand vs supply 
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• China: Online is a major opportunity 

• China: Anticounterfeiting can drive perceptions of meat quality 

• China: Consumers buy fresh meat and freeze it 

5.5 Frameworks 

An overall Framework using Kano models was built to better understand what attributes are likely to 

drive different experiences of choice. (See figure 9).  Kano is a model that was developed based on 

the fact that not all attributes are equal. Expected attributes (or must have) are attributes that could 

cause a user to reject the product.  In the food industry most of the focus has been in this area.  

However, there is a limit to how much they will drive satisfaction.  Spending more resources will not 

necessarily result in consumers paying more for a product.  Normal attributes (more is better) are 

attributes that builds a brand, putting more effort into these attributes will drive a high price.   

Delighter attributes are attributes that drive emotional engagement with the product.   These are 

attributes that users will pay more for.  They typically can not articulate them, as they don’t know 

what they are until they experience them.   A kano model has been built for each of the channels 

under consideration.  Various technologies (see section 5.7) have been mapped against these to 

allow for an understanding of how much value they can provide and how much resources should be 

put into having them applied to the package.  (figure 10-16). 

Figure 9 Kano Model  

 

Figures 10-16 show how the technologies and attributes fit the kano model for different channels. 

Figure 10 shows the kano model for restaurant primal, along with a potential hero concept.  

Expected attributes include anti-counterfeiting: is it what I paid for? food safety, and temperature 

control across the supply chain.  Normal attributes include an Eat now indicator to show level of 

tenderness or ripeness; and oxidation, flavour, odour indicator.  Delighter attributes include 

traceability with provenance and authenticity cues. 
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Figure 11 shows the kano model for retail ready, along with a potential hero concept.  Expected 

attributes include traceability, and food safety.  Normal attributes include education and intuitively 

obvious information for the consumer.  Delighter attributes include an Eat now indicator to show 

level of tenderness or ripeness; and oxidation, flavour, odour indicator.  

. 
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Figure 12 shows the kano model for on line primals, along with a potential hero concept.  Expected 

attributes include food safety, shelf life and anti-counterfeiting.  Normal attributes include education 

and intuitively obvious information for the consumer.  Delighter attributes include traceability, an 

Eat now indicator to show level of tenderness or ripeness; and oxidation, flavour, odour indicator.  

 

Figure 13 shows the kano model for on line retail ready, along with a potential hero concept.  

Expected attributes include food safety, shelf life and anti-counterfeiting.  Normal attributes include 

education and intuitively obvious information for the consumer.  Delighter attributes include 

traceability, an Eat now indicator to show level of tenderness or ripeness; and oxidation, flavour, 

odour indicator.  

 



P.PSH.0810      

Page 18 of 97 

 

Figure 14 shows the kano model for wholesale primal, along with a potential hero concept.  

Expected attributes include is it what I paid for? food safety, shelf life, temperature control/purge 

control and freshness, and anti-counterfeiting.  Normal attributes include fresh not frozen.  There 

were no delighter attributes identified.  

 

 

Figure 15 shows the kano model for sustainable packaging, along with a potential hero concept.  

Expected attributes include sustainable packaging. 
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Figure 16 shows the kano model for active aging, a potential hero concept was not developed.  

Normal attributes include education on the value of meat.  Delighter attributes include easy to open 

packaging, fits in my storage location, portion control, health benefits, and tenderness indicator. 

 

 

Table 2 shows how these different attributes play across all the different channels.  Blockchain, 

green food logo and MSA grading are disruptive enabling technologies.  For wholesale retail ready, 

this channel is where the potential of loss of control of the brand value of Australia can occur. 
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Table 2 Attributes vs Channels. 

 

 

5.6 Patent Review 

A patent database allows for searching of potential patent technology.  Within this database, there 

are 12930 documents in the patent collection and the 4441 documents in the literature publication 

collection.   The value of this database is to provide a heads up on new packaging innovation, so the 

regulatory process can start early.  Key inputs are that shelf life dictated by use by dates is hugely 

wasteful – shelf life should be dictated by the quality of the product not an arbitrary use by date. E.g. 

. Move from MAP to pack materials that “actively” control the oxygen levels and thereby growth of 

bacteria or fungi or confinement odour.  Engaging with consumers is paramount – augmented 

reality, e.g. Near field communication, anti-tampering the authenticity of Australian agri-food 

products, anti-theft, traceability of handling and distribution are all critical inputs to consumers. 

The technical patent categories of interest are listed in the table 3 below.  The overarching 

categories include function/ technical features, application areas, materials, manufacturing 

processes, and formats. 
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Table 3 Patent categories of interest. 
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The database was looked at from a global perspective. The domestic market alone will not generate 

the necessary type or quantity of innovations required for Asian markets in key areas like packaging, 

preservation, tamper evidence and provenance. In addition, the size and variety of international 

markets means that those technologies need to be viewed through a lens of consumer demand, 

changing needs and age-based considerations.   Figure 17 shows the inventive activity by key 

countries. 

Figure 17 Interactive activity by country 
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From the database, the majority of patents in the dataset (75%) are owned by commercial 

entities.  Academic/Government activity is much lower (7%) however has been steadily 

increasing over time. The remaining documents in the dataset belong to individuals (18%).   

There are 11 entities that hold large patent portfolios (have 101 or more patent inventions) in 

relation to this technology. These relatively large entities hold 22% of the patent landscape. 

Toppan Printing (Japan) and Mitsubishi (Japan) have the highest numbers of patents broadly 

related to this technology.  Many of the top entities in the dataset have a clear focus on the 

Japanese market, as many are based or have originated in Japan. The majority of the top entities 

also have a substantial cross geographic filing strategy meaning that they are filing in multiple 

countries, giving a good indication that these companies see the commercial value of this 

technology.   In terms of patent portfolio strength Tetra Pak (Sweden) and Sealed Air (United 

States) were deemed the strongest among the major entities in the dataset. Strength analysis is 

measured by metrics including patent volume, remaining life, geographic filing breadth, patent 

grant success, high technical breadth and citation frequency. 

When considering the literature in the database.  Technology associated with microbial growth 

sensors, other modified / controlled atmosphere packaging and general foodstuffs can all be 

seen to be increasing in activity over time. In contrast, there are technology areas that are 

stagnant or have little to no literature activity occurring. Examples of this include thermostatic 

packaging, tamper proof features and cook within packaging features. A lack of literature 

activity could be attributed to perceived commercialisation intent of a specific sub-technology. If 

there is an opportunity to commercialise or save costs associated with a technology, then it 

would be more prudent for an entity to protect the innovation via the patent route rather than 

publish it though literature.  

When considering the patents in the database.  Technology associated with self-heating / self-

cooling, near field communication enabled features and renewable materials all achieved 

strong growth recently of between 15% – 17%.  Potentially emerging technologies, identified as 

those recording high rates of recent patent filing included thermostatic packaging, augmented 

reality and materials which have chemical properties.  

Table 4 shows by major patent category the top line findings. 
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Table 4 patent categories and findings. 

 

5.7 Package/ Anti Counterfeit Technology Review 

A review of 80+ packaging / anticounterfeiting/ packaging trends technologies considering benefits 

was conducted.  These included: Time temperature Indicators, Temperature Sensitive Labels, Time-

Temperature Data Loggers, Pressure Sensitive Labels, Bioactive Sensors, DNA Tracing of Beef, 

Confinement odours, Ethanol Sensing with RFID,, Freshness Indicators , Electronic Nose, 

Antimicrobial, Antioxidant, Vacuum Packaging, Self-Cooling Food Packaging, Oxygen Indicators 

Moisture Absorbers, Extended shelf-life, Antimicrobial, Antioxidants , Oxygen Scavengers,, Moisture 

Absorbers, CO2 releasers, Anticounterfeiting Options (30+), Blockchain, MSA Grading, and Green 

Food Logo (China).  Each of these were put into a 1-page format that focused on What the 

technology was, the Benefit of the technology and Applications.  Each was given a letter or number 

format in the upper right-hand corner, so that it could be mapped to the kano diagrams. 

Each are listed below: 
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Current Technologies used for meat packaging 

 

1. CTI: High Pressure Verification Technology demonstrates High 
Pressure Pasteurization (HPP) and can differentiate by color 
intensity, the exposure of <20k, 20k, 30k and >40k psi. CTI are the 
original manufacturers of Leuco dye thermochromic systems.  

 

 

2. Freshness Label designed by To-Genkyo changes color 
based on ammonium release from a beef product. The 
hour-glass design ‘fills’ as the product releases gas. It is 
unclear if this is a design only or has been developed 
fully to proof of concept. Another Freshness indicator 
is produced by Vitsab with a green/yellow/red indicator panel  

 

https://www.labelandnarrowweb.com/contents/view_breaking-news/2017-01-11/cti-launches-new-high-pressure-verification-technology
https://blog.monty.de/category/japan-technology-trends/
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3. Commercially available Freshness indicator is the Insignia Labelling. Sainsbury’s used Insignia 
Labels on their processed pork slices. Insignia Technologies Ltd. uses intelligent plastics and 
inks to produce simple, cost-effective colour-changing labels for application to packaging. The 
key component is Insignia's patented intelligent pigments, which change colour in response to 
changing levels of CO2 or temperature. Insignia has the ability to develop colour changing 
labels which respond instantly or over a pre-calibrated time period. The chemical formulation 
of the pigments can be changed to produce a wide variety of indicators with different sensing 
properties. Examples include a freshness indicator with a guide for use based in the 
number of days it has been activated (A)  
A second commercial example (B), designed for MAP, uses a single yellow-blue 

indicator label to demonstrate film leakage, which would be applied to the film upon 

packaging of the meat. The previous two examples are activated once applied to the 

packaging at the processing level.  

A third type uses the same labels but consumer triggers to demonstrate time exposure 

once opened. The example used is for mayonnaise, which when the lid Is opened the 

tag covering the indicator is displaced and label activation occurs.  

 

4. Checkpoint RF Labels  (EAS Tags & Labels - 4010, 4210) is an example of a 
microwave safe RF tag that can be scanned to verify authenticity. Inside each 
Electronic article surveillance is a technology that prevents shoplifting 
commonly used in retail stores with an alarm that sounds if detected upon 
leaving the store. Checkpoint Radio Frequency (RF) label or hard tag is a 
resonator, a device that picks up the transmitted signal and repeats it. The 
Checkpoint antennas or gates also contains a receiver that is programmed to 
recognize whether it is detecting the target signal during the time gaps 
between the pulses being broadcast by the gates. This signal is generally at 8.2 MHz, but it can be 
anywhere from 8.0 to 9.5 MHz depending on the needs of the retailer. Sensing a signal during these 
intervals indicates the presence of a signal being resonated (rebroadcast) by a security label or tag in 
the detection zone. When this occurs, the Checkpoint System sounds an alarm; in most Checkpoint 
systems, the alarm sound is accompanied by flashing lights. 
 

5. Sanitrace is an example of an QR Code tracking system. It is used to track 
the product and consumers can receive a notification text if the beef is 
recalled.   

 

 

 

6. Thin Film Electronics ASA offer a range of near Field 
Communication devices. These can be used for 
tracking, weblinks to tell the brand story, brand 
protection, use-by-date checking, e-commerce for 
reordering and links to customer loyalty programs. 
Marketing packages offer a range of design and ideas 
for marketing from drink coasters to tap here labels, 
tear resistant tags and basic NFC tags for applying to 
plastic or paper for proof of concept marketing.  

https://www.printedelectronicsworld.com/articles/11347/sainsburys-introduces-ham-smart-label-technology-to-combat-waste
https://www.printedelectronicsworld.com/articles/11347/sainsburys-introduces-ham-smart-label-technology-to-combat-waste
https://www.insigniatechnologies.com/technology.php
https://www.foodanddrinktechnology.com/3423/news/lead-news/food-security-label-breakthrough/
https://www.sanitrace.com/
https://www.thinfilmnfc.com/
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7. Data Loggers which track humidity and temperature during a Supply Chain are 
commonly used. These are however expensive at between US$30 for a 60 day 
logger (PAKREC022) to a larger re-useable version (SHOREC001) at US$65.   
Emerson has a range of examples including bulky USB linked loggers (A), thinner 
NFC data loggers (B) which can be either single or multiple use however all of 
these are added to larger containers to track the time-temperature of a bulk 
delivery and not individual items.   

 

8. Time Temperature Indicators. Many examples of wicking or capillary 
movement of inks along a scale are available which indicate whether 
the supply chain has exceeded optimal conditions. These show a 
total representative condition however are relatively inexpensive. 
Tempix is a good example which can be applied as a label directly to 
packaging, while Timestrip (US$1.60ea for 500) and Cryopak (US$9 
ea. for 100 ) and WarmMark by 3M examples are bulky and more 
likely to be packed with larger quantities of product. These all need to 
be activated at the packaging stage  

 

 
 

9. Thermometer Labelling. These label devices change colour with temperature and are simple 
thermometer replacements. Examples are 3Ms TLCSENN199 ($1.15ea.) 

 

10. Other examples include: O2xyDot and Ripesense Sensors which are ethylene scavengers and not 
suitable for meat; Mitsubishi’s Moisture and Oxygen Scavengers; Antimicrobials by Agion and 
Biocompostable Packaging by Bio4Pack 
 

 

https://climate.emerson.com/en-us/products/controls-monitoring-systems/cargo-tracking-monitoring/loggers
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Time Temperature Indicator Example Technologies  

Summary of TTIs 

Smart and Active Packaging6.xlsx 

 

 5.8 Internet Study Project Scope 

Key project scope includes consumer research for on line retail ready e commerce meat products for 
both Australian and Chinese consumers.  This research will be reviewed for against these 
parameters: 1. Desirability - Product market fit 2. Viability - Achievable revenue and cost structure.  
3. Feasibility - Ability to access key resources  
Data will be sourced through an on-line conjoint trade off study with consumers of beef products, 

including in store and on line foreign meat products.  The same study will be presented to 

consumers from both China and Australia with the study translated into the appropriate language.  

Consumers will represent population requirements of each country population (ie fit to general age, 

gender, location, etc), so that the sample data can be extrapolated to the entire  population.  

Consumers will cover population requirements of  

 Gender: Male/ Female mix 

 Age: 25-65+ 

 Location: State/ Province  (% based on population) 

 Living Arrangements: Who live with and children 

 Household Income: range of incomes 

 Employment: range of employment  
 

 406 consumers in Australia took the study 

 607 consumers in China took the study 

 They were consumers of beef at least 1 x month or more.   

 Purchasers of foreign meat for China. 
 
From this data, A number of untested concepts will then be generated for this research.  
 

5.9 Key Methods 

Understanding Desirability.  They key method used was a Conjoint study.  This method was used to 

better understand the value of different parts or elements of the concepts.  While a concept test 

could have been used, (ie creation of 10 concepts and test for purchase intent and uniqueness along 

with pricing) it would not have shown the individual value of different parts of the concepts.  

Conjoint has been in use since the 1970’s.  It involves presenting choices to the consumer and then 

analysing what the drivers were.  It allows for:  

• Understand the hidden rules people use to make trade-offs between different product 

features. 
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• Quantify the relative values for different features of an offer.   

• These values are called part worth’s and are relative each other.  More positive is better, 

more negative is worse in comparison to each other. 

To develop a conjoint study an experimental design is built.  Different categories are considered with 

variations of different levels within each category. 

Understanding Value.  They key method used was a partial Van Westendorp pricing model.  This 

involves asking consumers two key questions.   

1.  What is the price as which this product as described will no longer be a good value.   

2. What is the price at which this products quality would be in question.   

Answers are provided as a range of prices, of which the consumer chooses one.  When these two 

curves are graphed against each other they show the price consumers are willing to pay.  By asking 

about the six key technology benefits in this way, we can show how much consumers are willing to 

pay for each of the benefits.  The conjoint part worth value can then be used to simulate the market 

share for each of the concepts that can be created. 

Understanding Feasibility.  Once the value that consumers are will to place on various technology 

benefits is determined along with the market share for a given concept.  The upper financial limit for 

the technology benefit will be determined.  This sets part of the feasibly assessment, as many of the 

technologies under review are more expensive than what consumers are willing to pay.  This allows 

for a discussion of future technology development and investment for application based on the size 

of the opportunity.  

5.10 Study Design 

An overall Framework using Kano models was built to better understand what attributes are likely to 

drive different experiences of choice. (See figure 1(.  Kano (1) is a model that was developed based 

on the fact that not all attributes are equal. Expected attributes (or must have) are attributes that 

could cause a user to reject the product.  In the food industry most of the focus has been in this 

area.  However, there is a limit to how much they will drive satisfaction.  Spending more resources 

will not necessarily result in consumers paying more for a product.  Normal attributes (more is 

typically better) are attributes that build a brand.  Putting more effort into these attributes will drive 

a high price.   Delighter attributes are attributes that drive emotional engagement with the product.   

These are attributes that users will pay more for.  They typically can not articulate them, as they 

don’t know what they are until they experience them.    

 

 

 

 



P.PSH.0810      

Page 74 of 97 

Figure 18 Kano Model  

 

Figure 19 shows the hypothesised kano model for on line retail ready, along with a potential hero 

concept.  Expected attributes include food safety, shelf life and anti-counterfeiting.  Normal 

attributes include education and intuitively obvious information for the consumer.  Delighter 

attributes include traceability, an Eat now indicator to show level of tenderness or ripeness; and 

oxidation, flavour, odour indicator.  

Figure 19.  Hypothesised Kano Model for On line Retail Ready 

 

 

 

 



P.PSH.0810      

Page 75 of 97 

From this model and the review of 75 technologies and 35+ anti counterfeiting technologies to 

deliver in this area, 36 concept elements were created.  These concept elements were considered in 

terms of information push vs pull to consumers (ie how passive or active the information need to 

be).  Passive to active communication with the consumer allows for six categories to be considered: 

(see figure 20). 

 A website that consumer search for, as this is the most basic of information technology.   

The primary technology needed for this area is IT and updates to a website.  This 

provides a baseline comparison for all other technologies to be compared against.  

Companies who have limited interest in smart packaging may find this to be a 

technology option to consider, until they feel the risk has been largely reduced from the 

market place. 

 Pictograms on a package, this is a simple means to provide information to the 

consumer.  However, many consumers are already overwhelmed with too much 

information on the package.  The primary technology need for this area is materials 

science and film development.  Design of these packaging graphics is critical to ensure 

the information is intuitive to consumers.  This area has limited technical capalbities for 

food safe materials to place on a flex package.  This primary packaging requires that all 

materials be food safe. 

 Brochure in a box.  As this is on line retail, the product will likely be shipped in a 

secondary outer container.  This allows for an additional insert or for the information to 

be printed on the secondary packaging.  The primary technology need for this area is 

materials science and film development.  Design of these packaging graphics is critical to 

ensure the information is intuitive to consumers. The requirement that these be food 

safe is limited. 

 App/ Super App.  This begins to explore how much technology should be connected to 

an additional device, typically a smart phone.  This allows for more complex information 

to be provided to the consumer.  Most technology leverages QR codes or Near Field 

Communication devices (NFC).   Many companies have already invested in some form of 

QR Code/ barcode.  These technologies under consideration allow for a connection of 

the package information to primary websites.  While these can direct consumer to the 

website (or particular locations on the website), they can also provide some information 

to the company on location of where the product is sold and as such can provide 

authentication, and anti counterfeiting benefits.  The Super App looks at technical 

capalbities that may not exist today. 

 Government Driven/ Other.  This begins to explore the value of government 

certifications to understand how much value the technology provides to the brand or to 

the governing body.  Are consumer more likely to trust a governing body for this 

information or can the brand cover all this information themselves? 
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Figure 20 Packaging Information vs Benefits 

 

The technology benefits were considered in terms of delivery of food safety, shelf life/ 

temperature during transport, doneness, traceability/ anti counterfeiting, sustainable packaging, 

provenance.  For the study six levels of each were considered.  This resulted in a 6 by 6 matrix 

design with all elements presented as words and images to provide a clearer description for 

consumers.  (see figure 21) 

 

Figure 21 Design of concept element levels for each of the six technology benefits. 
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5.8  Desired Concepts 

When consumers consider food safety as a top of mind consideration, the Australians and Chinese 

use some similar and some different cues to determine if the meat is safe to eat.  Table 5 shows the 

difference between Australian and Chinese consumers.  While both markets look at use by dates, 

colour of the flesh and smell when opening, Chinese consumers also consider the feel of the meat (ie 

typically by poking the package), and the colour of the fat. 

Table 5 How do you know if meat is still safe to eat? 

 

 

 

When consumers consider online retail ready, for both the Australian and Chinese markets, top of 

mind concerns are different.  When consumers are asked directly, about the barriers to purchase in 

grocery or on line, their responses are different.  (see tables 6,7)  In Store retail reflects issues seen 

in the marketplace.  For Australians, in store, the biggest barrier is price.  The barrier of availability 

follows price, but to a much lesser extent.  Consumers are fairly satisfied with their meat safety, 

choices and thus focus on price.  For Chinse consumers, in store retail reflects issues they see in 

terms of availability, freshness, clarity of labelling, such that price becomes a lesser factor.  When 

the same question is asked of on-line retail.  We can begin to see where the opportunities open up 

in this different channel.  For Australia, safety during transport, price and freshness are key for on 

line.  For China, freshness and quantity are key for on line.  This means that the information provided 

to the consumers needs to take into account these issues. 

 

 

 

 

 

 

Australia China

Use by date 81% 70%

Colour of flesh 74% 85%

Smell when opening package 73% 68%

Slime on meat 40% 31%

Feel of the meat 32% 58%

Colour of fat 29% 47%

Swollen packaging 26% 40%

Amount of blood leeched from meat 21% 43%

Other (please specify) 1% 0%
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Table 6 What are the barriers to purchasing meat from Australia instore? 

 

Table 7 What are the barriers to purchasing meat online from Australia? 

 

 

Australia China

Price 60% 28%

Convenience 10% 21%

Availability 20% 43%

Not fresh 9% 18%

It was frozen 9% 40%

Not enough variety of cuts 10% 21%

Not prepared the way I want 9% 13%

Not clearly branded, looks like private 

label 11% 25%

Don't know how to cook 3% 7%

Not a familiar cut 6% 17%

I don't trust Australian meat 0% 3%

The quantity of meat per package was 

unsuitable for my needs 7% 9%

Other 17% 1%

Australia China

Price 29% 15%

Convenience 15% 13%

Availability 12% 21%

Not fresh 27% 30%

It was frozen 14% 39%

Not enough variety of cuts 6% 18%

Not prepared the way I want 6% 14%

Not clearly branded, looks like private label 10% 24%

Don't know how to cook 3% 7%

Not a familiar cut 7% 14%

Not sure how to order 14% 8%

Not sure about how safe it is after transport 33% 1%

I don't trust Australian meat 1% 10%

The quantity of meat per package was 

unsuitable for my needs 6% 34%

The minimum quantity I need to order is 

unsuitable 14% 7%

Other 18% 4%
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While top of mind data can help us understand what consumer think when asked directly, they can 

act differently when presented with different options.   Conjoint give us a better idea of how to 

predict what will happen when a set of choices are presented to consumers. 

The overall objective was to create three desired concepts.  Combining this data with the part worth 

values from the conjoint study, and considering the technology feasibility issues four concepts were 

created.  These four concepts included: (see table 8) 

 The top concept for the Australian market 

 The top concept for the Chinese market 

 The top concept for both markets 

 An easy entry concept.  This concept covers available technology and information that can 

be passively presented to consumers.  This was created for companies that would prefer to 

see the market risk reduced before engaging with these technologies. 

These concepts assume all technologies are available in the market place.  Technical feasibility will 

impact which of these concepts could be moved forward. 

Table 8 four desired concepts. 

 

 

What is clear from these concepts are that the preferred solutions are different for the different 

markets.  Australians prefer pictographs and apps, not websites or government solutions.  They are 

looking for the information to be more of the mid range of passive to active presentation to them.  

The Chinese prefer more government and app solutions.  For food safety, they want government 

credibility, otherwise they are looking for a more active, digital information presentation that is not 

typically resident on the package.   This suggest that the Chinese are looking for the package to be 

closer to the internet of things than the Australians are.  Neither market is looking for the 

information to be on the secondary packaging, but connected to the primary packaging.  The 
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solution that best fits both markets is a variety of website info, pictographs and active digital 

information.  The easy entry concept looks primarily at websites and passive information for the 

consumer.  

When the four concepts are modelled for the two markets using the part worth values, we can see 

the market share each concept achieves in the respective market in figure 5. 

 

Figure 22 Market share of four key concepts in total market

 

The simulated market share of the four concepts show that while easy entry as a concept does not 

require any additional technology investment, its value is 5% of the Australian market and 15% of 

the Chinese market.  This suggests that not investing in technology will put a company at a limited 

market size of prize advantage to those who do invest.   From the market share the top Australian 

concept shows it will have 80% of the market, but only 1% of the Chinese market.  The top Chinese 

concept while having 57% of the Chinese market will only provide 9% of the Australian market.  The 

top concept for both markets only has 7% of the Australian market and 27% of the Chinese market.  

These numbers suggest that a single solution will not solve for the greatest market impact.  The 

solution needs to have multiple pathways for resolution. 

Size of prize calculations are developed based on the following assumptions.  (All dollars are AUD) 

see table 9. 

1. Size of market: Australia:  $8,600,000,000   China:  $ 781,921,000 (Australian Exports to 

China) (4) 

2. % of market that is online: Australia: 1%   China: 5% (5) 

Size of online market: (1x2) Australia:  $86,000,000   China  $ 39,096,050  
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Growth Rate of online market: Australia: 13%   China:  16% (6) 

While the size of prize for the various concepts is small, this is due to the limited size of the market 

with a 13% to 16% growth rate, each market will develop quickly. 

Table 9 Size of prize for four concepts 

 Size of Beef 
Market 

% of Market on 
Line 

Market Share for 
concept 

Size of Prize for 
Concept 

Australia Market $8,600,000,000 1%   

Easy Entry   5% $   4,300,000 

Top Aus Concept   80% $ 68,800,000 

Top China 
Concept 

  
9% $   7,740,000 

Top Both 
Concept 

  
7% $   6,020,000 

China Market $ 781,921,000 5%   

Easy Entry   15% $   5,864,408 

Top Aus Concept   1% $      390,961 

Top China 
Concept 

  
57% $ 22,284,749 

Top Both 
Concept 

  
27% $ 10,555,934 

 

Impact of Urban vs Rural 

Given the supply chain issues within China for cold supply chain, it was desired to consider the 

impact of the top concepts on urban vs rural choices. (Figures 23,24)  For both Australian and 

Chinese consumers, the rural consumer is looking for a more conservative choice than urban 

consumers.  For urban consumers, the access to the internet is key to providing information.  Urban 

consumers are more willing to consider multiple options.  The easy entry concept shows more share 

in the urban locations and typically zero show in rural locations. 
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Figure 23 Urban vs Rural for Australia 

 

Figure 24 Urban vs Rural for China 

 

All of the potential 720 concepts can be modelled to determine market share for: 

 Overall Australia, China Market 

 Urban Australia, China Market 
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 Rural Australia, China Market. 

This is located at https://jigsaw-simulator.azurewebsites.net/#/jigsawsimulator/dashboard. 

5.9 Value and Fit to Kano Frameworks 

The Kano framework gives us a method to consider all benefits/ attributes are not equal, and as such 

consumers will spend money for attributes to have them or they will assess attributes and choose or 

reject the product on them. 

When considering the six key technology benefits of food safety, shelf life/ temperature during 

transport, doneness, traceability/ anti counterfeiting, sustainable packaging, and provenance an 

initial hypothetical kano framework was created.  This was tested during the conjoint study and the 

hypothesized and actual kano framework are show in figures 25 and 26.   While kano research has a 

very specific methodology, much of conjoint (as it is trade off based) can be used to confirm the 

kano framework.  

Figure 25  Hypothesised Kano Model for Online retail ready 
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Figure 26 Actual Kano Model for online retail ready both Australia and China.  Both countries in 

purple, China in Red.  Australia in Aqua. 

 

The actual kano model shows that food safety is an expected attribute.  Consumers are not willing to 

pay more for it, but could reject the product based on food safety concerns.  While Australian food 

safety is not a major issue.  Rejection of product based on this could impact more than just an 

individual company.  This would impact “Brand Australia”.    

Normal attributes for both Australia and China are Doneness (eat now indicators), temperature 

during transport/ shelf life, education/ intuitively obvious information.  For China, treatability and 

anticounterfeiting and for Australia, packaging sustainability.  This suggest these attributes are ones 

that consumer will pay for and want more of.   

Delighter attributes for Australia and China are Provenance, for Australia Traceability and Anti 

counterfeiting and for China Packaging sustainability.   These are attributes that consumers would 

like, but may not be aware that they could have.  They tend to drive a stronger emotional response 

to the product than other attributes. 

When considering the value and how much consumers are willing to pay for these attributes, the 

Van Westendorp model provides a range of value.  Consumer data was split by Lead users, 

Mainstream users and Laggards.  These are segments of consumers who will actively seek out new 

benefits (lead users), wait to hear the value of these benefits (mainstream users) and wait until the 

very end of the benefit value is determined to adopt new benefits.  This is based on the Von Hippel 

Models of adoption of new benefits (3).  These consumers were segmented based on responses to 

the following questions: 

 You are often consulted, asked for advice regarding the newest brands, products, 

services for premium food products?  
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 You consider yourself to be ‘ahead of the curve’ when it comes to newest ideas, brands, 

products for premium food products?  

 You are usually the FIRST within your circle of friends to buy, try new products, brands 

for premium food products?  

 You usually purchase the newest and latest regardless of cost for premium food 

products? 

 Learning about new products, services, brands is exciting to you for premium food 

products? 

 You try the newest brands because it insures you are getting the latest and most up-to-

date options for premium food products?  

 You feel ‘left out’ if you’re not quick to own newest items/services for premium food 

products? 

 Newest products and services most often ‘give you what you want’ for premium food 

products 

 You make it a habit to keep up-to-date on what’s new, what is the latest for premium 

food product 

 You see new products and services as making your life ‘more convenient’ for premium 

food product 

 Being seen as the ‘go-to’ mentor regarding new products and services makes you ‘feel 

good’ and in the know for premium food products? 

 

The key method used was a partial Van Westendorp pricing model.  This involves asking consumers 

two key questions.   

1.  What is the price as which this product as described will no longer be a good value.   

2. What is the price at which this products quality would be in question.   

Answers are provided as a range of prices, of which the consumer chooses one.  When these two 
curves are graphed against each other they show the price consumers are willing to pay.  By asking 
about the six key technology benefits in this way, we can show how much consumers are willing to 
pay for each of the benefits. By using these segments, we can show the range of price that these 
technology benefit provide.   All values are shown in Australian Dollars in figure 27. 
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Figure 27 Value by benefit category for Australia and China. 

 

 

When the value of the food safety benefit is subtracted from the other technology benefit 

categories, the range of price for the technology benefits can be seen in figure 28. 

Figure 28. Additional value by benefit category. 
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These figures show that Australian consumers are willing to pay more for each benefit category than 

Chinese consumers.  It shows that delighter attributes are worth more to both markets.  

Independent of the segment of consumers (lead, mainstream or laggard), they in general see the 

benefits of the technology categories as being worth a similar amount of money.   

This data is based on the partial Van Westendorp pricing model.  This involves asking consumers two 

key questions.   

1.  What is the price as which this product as described will no longer be a good value.   

2. What is the price at which this products quality would be in question.   

For each technology benefit category, the model looks for the overlap between these two questions.  

This overlap is the price consumers are most willing to pay.  These are shown in Figures 29-34. 

Figure 29 Impact for Food Safety 

 

Figure 30 Impact for Doneness 
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Figure 31 Impact for Temperature during Transport 

 

Figure 32 Impact for Traceablity/ Anti Counterfeiting 

 

Figure 33 Impact for Packging Sustainablity 
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Figure 34 Impact for Provenance 

 

 

 

5.10 Feasibility of Technology 

A variety of technologies have been considered from the 108 technologies identified.  A review of 

the key technologies available on the market include time temperature indicators, temperature 

indicators – thermometers, passive RFID temperature indicators, temperature data loggers, 

freshness indicators, oxygen sensors, oxygen scavengers, moisture scavengers, antimicrobials, 

biocompostable packaging.  

With the upper limit of additional money consumers are willing to spend per package of $0.55-$0.70 

for the Australian market and $0.15-$0.20 for the Chinese market, many of these technologies are 

too expensive for consideration.  This drives to a build of technologies as a means to solve for as 

many of the technology benefits as possible.  When the concepts are considered. Only the easy 

entry concept is technically viable today without any investment.  (see table 10)   Concept elements 

that have NFC or QR code technologies, require some investment in measurement of the 

temperature during supply chain transport and then linkage to these technologies via the internet. 
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Table 10 technical feasibility for concepts.  X= technology not available at this point in time at this 

cost range.   

 

 

Food Safety.  This is an expected benefit for consumers.  This means that is must be addressed or 

the product could be rejected.  As discussed before, this does affect the value of “Brand Australia”.   

Traditionally this has been addressed by expected shelf life models that assume control of the supply 

chain temperatures.  When considering supply chains for export, control of the supply chain 

temperature over time may be more of an issue. The technology to deliver this data real time is very 

complex.  It requires development of bacteria growth/ time/ temperature/ pH models, these models 

connected to meat eating quality models (MSA), measurement of time/ temperature in the supply 

chain, and information flow to the overall models.  This is one of the most complex technology 

issues to solve.  Additionally,  consumers are not willing to pay for this benefit.   This suggests this 

technology will require a variety of technologies bundeled with each other in order to solve this.  

Considering how passive or active the information to the consumer should be, a technology pathway 

would be to keep the information at the passive (website level), until a technology solution can be 

found.  For higher risk options, pallet level time/ temperature indicators are solution, but the data 

will need to be connected to the internet to provide value beyond an insurance perspective to the 

consumer.   

Shelf Life During Transport.  This is a normal benefit and as such consumers are willing to pay some 

monies per package for this benefit.  ie $0.40-$0.50 for the Australian market and $0.10-$0.15 for 

the Chinese market.  Most time, temperature indicators cost between $1.10 to upwards to $200.  

This suggests these are pallet only options, not individual primary package options.  A temperature 

indicator for cold chain foods (salad) has been developed for a cost of $0.06-$0.07,.  Further 

discussions are underway to determine if an indicator for this application can be developed at the 

appropriate cost levels. 
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Doneness.  This is a normal benefit and as such consumers are willing to pay some monies per 

package for this benefit.  ie $0.40-$0.50 for the Australian market and $0.10-$0.15 for the Chinese 

market.  Pictographs leveraging the MSA eating quality information could be created, along with 

website information.  Thermal imaging from a smart phone is a $200 (approx.) attachment to a 

smart phone and as such is not an option. 

Sustainable Packaging.  This is a normal benefit for Australians and a delighter benefit for the 

Chinese and as such consumers are willing to pay some monies per package for this benefit.  ie 

$0.40-$0.50 for the Australian market and $0.15-$0.20 for the Chinese market.  While most 

consumers choose either vacuum skin pack or individual packaging, the packaging materials to be 

used are important to consumers.   The issue for this area is that consumers do not see a simple 

technology pathway forward.   For Australian consumers, technology solutions and consumer values 

get mixed together in terms of what is important to consumers.  This means that a single technology 

pathway beyond recycling and amount of packaging is not clear. (see table 11). For Chinese 

consumers, technology solutions and consumer values get mixed together in terms of what is 

important to consumers.  This means that a single technology pathway beyond biodegradable 

packaging and recycling of packaging is not clear. (see table 12). 

 

Table 11  Australian consumers What is it about sustainability and sustainable packaging that is 

important to you when purchasing meat?   Percentages show how many choose the attribute as in 

their top five concerns. 
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Table 12  Chinese consumers What is it about sustainability and sustainable packaging that is 

important to you when purchasing meat?   Percentages show how many choose the attribute as in 

their top five concerns. 

 

 

Traceability/ Anti-counterfeiting  This is a delighter benefit for Australians and a normal benefit for 

the Chinese and as such consumers are willing to pay some monies per package for this benefit.  ie 

$0.50-$0.70 for the Australian market and $0.10-$0.15 for the Chinese market.  This requires 

investment in terms of tracking the product through the supply chain.  Block chain and other 

technologies along with QR codes and NFC can begin to address these issues. 

Provenance.  This is a delighter benefit for both Australians and Chinese.  This is the benefit 

consumers are willing to pay the most for.  ie $0.50-$0.70 for the Australian market and $0.15-$0.20 

for the Chinese market.  This requires investment in QR codes or NFC to connect the package to the 

internet and website to provide the provenance information.  While many consumers are willing to 

have the information passively provided to them via the internet, greater value in the market place 

is provided to the concepts that provide the information more actively. 

. 

5.11 Proposed Technology Development Management 

The fact that not all these technologies are available today, suggests that a phased technology build 

across a timeline is needed.   

A phased management of technology would include: 
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Phase 1: Ensure appropriate information is in on a website per easy entry concept.  Future 

technology investment will build on top of this capability.  Deeper understanding of provenance key 

drivers could be leveraged from the ITRP Food Value Chain Hub research. 

Phase 2: Investment in available QR code/ NFC technologies to develop IOT (internet of things) 

connection of package to internet and website capalbities.  This will ensure the capability of the 

package to be the information source rather than just the website.  This will allow for the 

information to be more active than passive for the consumer.  As these technologies can provide 

provenance and traceability benefits.  The additional value of this is between $2.7M and $3.9M if all 

other benefit are in the market place.  If this is the primary (only) benefit the additional value is 

between $31M to 4$4M. 

Phase 3: Development of temperature indicators for temperature exposure during transport.  A key 

consideration for consumer from a top of mind perspective and trade off value.  Solving this problem 

allows the consumer to invoke more trust in the “Brand Australia” Meat segment.  This technology is 

under development, but not fully commercialized.  This technology is not likely to be food safe, so 

must be on the outside of the package.  Time/ temperature indicators or data loggers could be 

added to each pallet or on a SPC (statistical process control)  basis.  This information would need to 

be connected to a simplistic dashboard website, so that consumers would gain trust that the supply 

chain process is in control. The additional value of this is between $2.2M and $2.9M if all other 

benefit are in the market place.  If this is the primary (only) benefit the additional value is between 

$12M to $16M. 

Phase 4: Development of bacteria growth/ time/ temperature/ pH models, with these models 

connected to meat eating quality models (MSA), along with measurement of time/ temperature in 

the supply chain, and information flow to the overall models.  Initial work has started on 

development of these models.  This is a complex information and modelling process to manage.  This 

is not a simple problem to solve.  As consumers see this as an expected attribute, it will not add 

additional value. 

Phase 5: Development of food safe temperature indicators for temperature exposure during 

transport.  This technology is under development, but not commercialized.  Most indicators are not 

food safe and so can not be placed next to the meat.  The additional value of this is between $0.3 M 

and $0.4 M  (additional value size of temp during transport * expected growth rate of market.)  If 

this is the primary (only) benefit the additional value is between $14M to $19M. 

Additional Size of prize calculations are developed based on the following assumptions.  (All dollars 

are AUD) 

        Size of market: Australia: 650,000 tonnes   China:  110,059 tonnes(Australian Exports to China) 

% of market that is online: Australia: 1%   China: 5% 

Size of online market: (1x2) Australia:  6,500 tonnes   China  5,500 tonnes  

Growth Rate of online market: Australia: 13%   China:  16% 

Food Safety $0.0 additional value 
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Shelf Life During Transport $0.40-$0.50 for the Australian market and $0.10-$0.15 for the 

Chinese market.   

Doneness.  $0.40-$0.50 for the Australian market and $0.10-$0.15 for the Chinese market. 

Sustainable Packaging $0.40-$0.50 for the Australian market and $0.15-$0.20 for the Chinese 

market.   

Traceability/ Anti counterfeiting  $0.50-$0.70 for the Australian market and $0.10-$0.15 for the 

Chinese market 

Provenance.  $0.50-$0.70 for the Australian market and $0.15-$0.20 for the Chinese market. 

 While the size of the prize may be limited for just a given technology benefit, some technologies can 

deliver more than one benefit 

Table 13 Additional Size of prize for six technology benefits.  Each technology benefit is defined 

separately from easy entry as a baseline for other benefits.  These numbers are additional value for 

providing these benefits beyond the size of the overall market.  Market share value are easy entry 

plus the primary technology benefit. 

 

 

 

 

 

 

 

 

size of market 

(tonnes) % online

size of online  

(tonnes)

Additional 

Value Low

Additional 

Value High

Number of 

packages

Size with only 

this benefit in 

market place 

Low

Size with only 

this benefit in 

market place 

High

Market 

share

Additional size 

of prize Low

Additional size 

of prize High

Australia 650,000                  1% 6500 26,000,000      

Easy Entry plus food safety -$           -$           -$                  -$                 55% -$               -$               

Easy Entry plus Temp 

during Transport 0.40$         0.50$         10,400,000$     13,000,000$    17% 1,768,000$    2,210,000$    

Easy Entry plus Doneness 0.40$         0.50$         10,400,000$     13,000,000$    7% 728,000$       910,000$       

Easy Entry plus Sustainable 

Packaging 0.40$         0.50$         10,400,000$     13,000,000$    4% 416,000$       520,000$       

Easy Entry plus Traceability
0.50$         0.70$         13,000,000$     18,200,000$    9% 1,170,000$    1,638,000$    

Easy Entry plus Provenance
0.50$         0.70$         13,000,000$     18,200,000$    8% 1,040,000$    1,456,000$    

China 110,059 5% 5503 22,011,800      

Easy Entry plus food safety -$           -$           -$                  -$                 20% -$               -$               

Easy Entry plus Temp 

during Transport 0.10$         0.15$         2,201,180.00$  3,301,770.00$ 22% 484,260$       726,389$       

Easy Entry plus Doneness 0.10$         0.15$         2,201,180.00$  3,301,770.00$ 22% 484,260$       726,389$       

Easy Entry plus Sustainable 

Packaging 0.15$         0.20$         3,301,770.00$  4,402,360.00$ 12% 396,212$       528,283$       

Easy Entry plus Traceability
0.10$         0.15$         2,201,180.00$  3,301,770.00$ 20% 440,236$       660,354$       

Easy Entry plus Provenance
0.15$         0.20$         3,301,770.00$  4,402,360.00$ 4% 132,071$       176,094$       
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6. Conclusions/ Next Steps 

Completed:  

From the Knowledge Mapping next steps included:   

 

Four concepts have been developed, these were reviewed in a MLA Workshop with Technology 

providers and Producers: “High value meat exports addressing food without fear and request their 

involvement to co-design next stage novel pack design”.  A workshop was held in March 2019 with 

lead producers to socialize the ideas in this report and gain feedback from the various producers.  This 

workshop included key QR code and NFC suppliers to explain the technology and benefits, allowing 

the producers to consider the value to their business.  They will co-design what’s next  (to help shape 

stage 2 prototypes) that would fit along the value chain that smart packaging needs to address. 

 

Next Steps: 

 

A pilot project is being developed to test out backbone technology across supply chain for value 

determination with a lead set of producers.  This will leverage the QR Code/ Barcode technology to 

see the implications across the supply chain. 

 

Once this pilot have been completed a Phase 2 project will be develop to leverage this backbone 

technology and look at addtional key technology development needs across the full technology time 

horizon. 
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