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Executive Summary

A major challenge in any industry is to facilitate the innovation process or translation of research
into commercial outcomes. The goal of this project was to determine the feasibility of establishing
a Red Meat Processing Innovation Centre of Excellence within Australia and identify what form and
function it might take.

To address the goal a comprehensive understanding of processing companies’ perceptions of risk
and uncertainty around implementation of new technology and drivers that influence adoption
and implementation of new technology was assembled. Also it was established what the role of a
Red Meat Processing Innovation Centre of Excellence in Australia might be and what is needed to
gain support for the establishment of any such centre. This was achieved through the analysis of
an extensive national industry consultation process. Secondly a review of national and international
processing technology and development companies was undertaken which included the uptake of
technology. Thirdly a thorough understanding of previous and current research Centre’s to fully
understand what has driven successful innovation and what hasn’t was established. To achieve this,
a review of relevant Centre’s was carried out. Fourthly, based on the outcomes from the national
industry consultation and the literature a value chain analysis of issues around the viability of a
potential Centre of Excellence was undertaken. This report discusses the viability of different
potential models for a Red Meat Processing Innovation Centre of Excellence and provides
recommendations around the feasibility of a potential Red Meat Processing Innovation Centre of
Excellence within Australia.

Outcomes from the national industry processor consultation showed that the key perceptions of
risk and uncertainty (barriers) around the implementation of new technology were identified as;
reliability of technology, access to support, loss of production during installation, cost, retention
of skilled staff and finance (which was dependent of innovation been funded predominately by
profits or industry funds).

The key drivers to innovation were identified as; labour costs, energy costs, consumable costs,
upper level management, slaughter chain and boning productivity, increased processing efficiency
by minimising overall labour costs, contamination on chain, product loss on
chain/boning/chilling), maximising product quality, productivity per worker, optimising whole
carcase, increasing potential number of markets, product quality (food safety, shelf life, visual
quality, eating quality), regulation (WH&S, animal welfare, food safety, environmental
sustainability, HR). These results are not surprising and are supportive of other recent work.

One of the most important outcomes from this study is the understanding of what industry believes
the key roles of a potential Red Meat Processing Innovation Centre of Excellence should be, which
included; technology development, technology evaluation, industry demonstration, meat
processing and meat science research, library database, education and training (industry/students).
Other key considerations included; information sharing, extension, accessibility to all (location
suitability) and collaborative rather than duplication.

There was significant support for the concept of a Centre. It appeared that there was less support
for a physical structure (due to the legacy of Fututech). The majority of companies would prefer
to mitigate risk of new technology through demonstration of technologies within a commercial
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plant compared to within a Centre (this largely reflects a strong desire to see technologies under
commercial conditions). The Centre would need to foster the development of new technologies
(engineering, evaluation, pilot testing and concept evaluation) and would need to be both visionary
and applied. Industry is also highly supportive of a collaborative approach.

The review of national and international processing technology development companies, new
product development and the introduction of technology to industry showed that the market
within Australia is relatively small scale. There is consolidation of Australian companies working in
this space and there are a range of companies that develop technology, from slaughter line and
boning robotics to water and waste management. A major challenge in working with companies
is apportioning IP. Despite this a number of companies indicated interest in discussing how they
could work with a “Centre of Excellence”. It was also highlighted that the Australian industry needs
to keep up with overseas developments in meat processing, adapting technology where applicable
and that the industry often operates on a low profit margin which limits reinvestment in abattoirs
and thus technology.

Models for the adoption of technology by the international processing industry were scant other
than the concept of “integrators” (a concept used in the US). In this model the “integrator” works
with a range of companies to identity technologies that could meet industry needs. In a limited
way the company Robotic Technologies Australia Pty Ltd operates as an “integrator” linking
manufacturing companies to suppliers of robotic solutions, with the provision of technical advice
as part of the model. A “Centre of Excellence” could provide this service to industry.

Based on the reviewed previous research initiatives it can be concluded that investment in bricks
and mortar can be high risk and there is considerable challenge to maintain currency and
sustainability. In terms of funding, the common outcome is that a continued source of funding is
required to keep facilities functioning. In terms of innovation transfer it was shown that for this to
be successful research needs to be industry led which is facilitated through strong relationships
between research and industry.

When the type of facilities of the current international research Centres were evaluated it was
determined that the usage and hence feasibility of a pilot plant was low with the exception of
Texas A&M and CSU where there was a greater focus on teaching of students. Wet Areas were
well used by IRTA, Teagasc, DMRI, Georgia Tech, Texas A&M, CSU and AgResearch. These facilities
tended to be more fully utilised as they are more versatile and are excellent facilities to test a
variety of technologies. In most cases this is where Centre’s were able to generate small incomes
by hiring out wet rooms to private companies to evaluate and test equipment. Centres which had
Meat laboratories, food safety, engineering and education and training facilities were all very well
utilised as they are core to their operations and were also able to offset the risk of these facilities
across a range of industries. There were other novel concepts such as the Teagasc mobile trailer and
DMRI mobile truck that can transport equipment/technologies from plant to plant. All Centres’
funding structures were slightly different. However, all were reliant on funding to be viable,
meaning that not one facility was self-sufficient to remain cost neutral.

Common innovation transfer strategies that appeared across multiple Centres included; industry
engagement (networks, training, workshops, demonstrations, partnerships), collaboration
(industry/other R&D organisations) and extension. These concepts are not new and are often in
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place, however, the degree of success of these strategies can be largely dependent on who might
do these things.

Six current initiatives for collaboration were evaluated. Industry Growth Centre’s (Australia),
Catapult UK and Fraunhofer Institutes (Germany) are all Government initiatives with significant
financial backing which has resulted in physical structures. All these Centres have a broad focus
and hence spread the risk around these by diverse use from multiple sectors whilst increasing
critical mass (infrastructure and people). The Cost-FAIM and AMSA are both networks and hence
are 100% virtual. These networks don’t actually fund any research, but fund the gathering of
industry, technology providers, engineers and academia. CRC’s are virtual in a sense that they don’t
really invest in capital, but essentially they do strategically partner with industry and research
providers which can be seen as hubs as they provide physical infrastructure essential for CRC's to
function. The CRC’s have been shown to be a successful mechanism for innovation with minimal
capital expenditure. Additionally they have been shown to be successful in building skills and
capability within different sectors including the red meat industry. Common strategies which all of
these initiatives rely on are; industry led research, long term strategic priorities, bridging the gap
between research and industry, increasing knowledge transfer between research and industry,
increasing capability and critical mass and collaboration. The ultimate goal amongst these
Centres is to translate research into commercial outcomes thus increasing the rate of innovation.
This goal seems agreeable with the ultimate goal of a potential Red Meat Processing Innovation
Centre of Excellence (CoE). Hence, the above strategies should be applied to a potential CoE and
it is demonstrated that these strategies can be applied with various levels of investment.

The value chain analysis which addressed issues surrounding viability of a proposed Red Meat
Processing Innovation Centre of Excellence, with particular reference to costs and benefits accruing
to participants in the red meat value chain showed that research into red meat processing
generates substantial benefits, which are spread throughout the red meat value chain and onwards
into public good. It was identified that gaps exist between research, and uptake of the knowledge
produced by research as innovation. A number of explanations have been offered, including a
reluctance to engage with other value chain participants in co-innovation along the value chain.
Companies’ wait-and-see attitude to innovation, and preference for cost-reducing over value
adding innovation, was identified in the results from the national industry consultation. Five
thematic areas were identified: new technology development; new technology evaluation and
demonstration; meat science; education and training; and value chain research. Subdivisions of
companies used featured orientation toward the consumer, the value chain and innovation overall,
based on response to selected questions in the survey.

Throughout the feasibility study there were three models which have been identified including;
bricks and mortar, virtual and hubs. The outcomes from the industry consultation indicate that
there is significant support for a potential Red Meat Processing Innovation Centre of Excellence
within Australia. It can also be determined that from all aspects of this report that a “bricks and
mortar” type model would appear to be the least viable option (with particular reference to pilot
plant) and least supported by industry. Based on current initiatives and influencing factors a

“Hub” or “virtual” type model is suggested to be an effective and efficient way to increase
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innovation and mitigate risk while maximising capability (infrastructure and personal).

Based on information provided in this report it is recommended that any potential Centre of
Excellence would need to be industry led with a combination of blue sky and applied research and
long term strategic priorities. The potential Centre should not duplicate but facilitate (use existing
facilities, infrastructure, people and initiatives) and overall increase capability and critical mass
within the sector. It would need to be accessible and use various strategies for disseminate
information including extension type service. Based on the value chain analysis the potential centre
would need to facilitate the collective action on fixed costs, enhance public relations by identifying
and emphasising public benefits. The potential Centre has the opportunity to bridge the gap
between industry and research and increase the knowledge transfer between research and
industry through brokerage of identifying supply of and demand for innovation, identifying co-
innovation and alternative funding sources. The potential Centre would act as an agent of “culture
change” for factors such as co-innovation, customer focus. Above all the potential Centre would
need strong governance that has a combination of both sound industry and academic knowledge
to be successful.
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1. Introduction

Innovation is defined by the Oxford Dictionary (2015) as the “introduction of new things, ideas or
ways of doing something” and broadly it has been identified there are four types of innovation
which are: product innovations, process innovations, marketing innovations and organisational
innovations (Anon, 2014). In order to fully understand the process of innovation, an
understanding of research is needed. Research is defined by the Oxford Dictionary (2015) as the
“systematic investigation into and study of materials and sources in order to establish facts and
reach new conclusions”. Broadly research can be divided into “applied research” where research
is aimed to solve practical problems and find solutions to everyday problems or “blue-sky” where
research is not limited by conventional notions of what is practical or feasible; imaginative or
visionary.

For industry to be successful it is critical to understand the interaction between innovation and
research. This relationship is illustrated in Fig 1 where; research is a lever that provided with money
will generate knowledge whilst innovation is a lever that provided with knowledge will generate
money (Saracco, 2014).

£ reseaRoh R
gy

$ $ Knowledge

Y
2

Fig 1. Relationship between research and innovation source; Saracco (2014).

New products and markets offer changed revenue and cost streams to the meat industry and has
been shown to be the area where the biggest financial gains can be generated (Anon, 2014).
Innovations in processing pave the way for improved throughput and utilisation. New
organisational and marketing procedures can improve product flows and access to quality products
and markets. The rate of adoption of processing innovations that may improve productivity,
processing efficiency and value of the red meat processing industry is thought to be low. This
notion is supported for example by the findings in a recent report which investigated Australian
processor views on the value of online measurement technology (Toohey & Hopkins,

2015), which concurred with the outcomes by Coleman, (2014) which investigated barriers to
adoption. The outcomes presented by Toohey & Hopkins (2015) showed that despite research
demonstrating successful technologies the adoption has been low. This would indicate enhanced
strategies are needed for innovations to make the transition into industry application.
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Reluctance to innovate or for technology transfer to occur within the processing sector will have a
negative influence on productivity improvements and operating costs that will influence the
future competiveness of the Australian red meat industry. Some of the barriers to adoption of
new technologies may include, variability in processor business size, structure and business models,
high capital cost of technology and time to cost recovery, training needs, capability and skills
available, equipment support costs, reliability and maintenance requirements, available space,
retrofitting opportunity and additional engineering costs, conflicting business priorities, awareness
and management requirements, coordination and information flows along the value chain
(Coleman, 2014). Innovation is a resource-consuming activity which shares with research an
uncertainty as to outcomes that restricts innovation by risk-averse companies. Innovation’s
outcomes may also be difficult to exclude from commercial rivals, which creates a wait-and-see
incentive.

Improving the rate of innovation and technology transfer uptake within red meat processing
industries requires strategies to enhance adoption and must address industry challenges and
needs. Some of the drivers for adoption include; decreased operating costs though reduction in
staff numbers, enhanced response to customer demand, improved consistency of product,
processing efficiency and production, increased flexibility in operation, specification and
management, reduction in waste from processing and improved work health and safety and food
safety.

The red meat processing industry in Australia is both large and diverse. Many of the barriers to
and drivers of adoption within individual business will differ due to the variable nature of
processing across the country and the differing needs and aspirations of individual companies.
However, the major barriers to adoption and drivers of uptake are related and can be grouped
under the following overarching issues:

A perception of high risk and uncertainly around implementation of new processing
technologies that are disruptive or lack impact at the whole business level,

A lack of understanding as to the most appropriate location in the value chain for
innovation and/or adoption to occur, based on the sharing of profitability and risk, and
The commonality of new meat industry and market knowledge resulting in lack of clarity
in ownership and coordination of delivery.

We consider that to gain industry support, any study wishing to investigate the feasibility of a Red
Meat Processing Innovation Centre of Excellence in Australia needs to:

1) Consider the benefit of mitigating, pooling or sharing risk in testing and implementing new
technologies between processors and the subsequent models for adoption by industry,

2) Include development of an economic understanding of the relative benefits of developing,
implementing and managing new technologies across the whole value chain,

3) Identify the shared, as opposed to individual, interests and incentives which would identify

the nature of the Centre’s range and work, and

4) Reconcile points 1) to 3) above with an appropriate Centre ownership model. This
approach requires separation of the interests of companies, the processing industry, producers
and other supply chain participants, and society at large. Such separation enables
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consideration of both costs and benefits of participation in such a Centre of Excellence.

In order to achieve the above goals this feasibility will first show a comprehensive
understanding of processing companies’ perceptions of risk and uncertainty around
implementation of new technology, drivers that influence adoption and implementation of
new technology, what the role of a Red Meat Processing Innovation Centre of Excellence in
Australia might be and what is needed to gain support. This will be achieved through the
analysis of an extensive national industry consultation process. Secondly this report will
review national and international processing technology and development companies and their
uptake. Thirdly this report aims to provide a thorough understanding of previous and current
research Centre’s to fully understand what has driven successful innovation and what hasn't.
To achieve this, a review of relevant Centre’s will be presented. Fourthly, based on the
outcomes from the national industry consultation and the literature a value chain analysis of
issues around the viability of a potential Centre of Excellence will be presented. Lastly this
report will evaluate the viability of different potential models for a Red Meat Processing
Innovation Centre of Excellence.

2. Project objectives

1. A review of the background, past and current industry issues related to technology transfer
and adoption, current trends and recommendations made for future needs and opportunities
for improving technology transfer to the red meat processing sector.

2. Guidelines and recommendations regarding the issues, linkage and benefits to industry,
research development and education/training from analysis of National and International red
meat research and development centres.

3. Areview of the issues around development of processing technologies and uptake by industry
nationally and internationally.

4. Guidelines and recommendations for a centre that address issues around the uptake of
technology within the processing sector nationally and internationally will be completed
including a preliminary analysis of the state and form of Meat Industry Innovation.

5. A Value Chain economic analysis of models of technology development, implementation and
management for business, industry and public cost/benefit and risk response.

6. An overview workshop of preliminary findings for evaluation by a processor reference panel
and AMPC to allow discussion and oversight of the direction of the findings and implications
for a future Red Meat Processing Innovation Centre of Excellence.

7. AFinal report which will include:

A compilation of all project data and final analysis for the purposes of interpretation and
making final directions regarding future needs, opportunities, models and structures.

A compendium of Meat Industry views and aspirations for joint action in research, and
associated experience from Australia and abroad.

A framework for decision-making about form, funding, ownership and activities for a
Centre.
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3. Processor Reference panel

As part of the feasibility study an industry reference panel of up to 8 processors was developed as
preliminary activities prior to National Industry processing consultation, test, oversee, and
approve the project consultation methodology.

3.1.Industry reference panel composition

The invited reference panel was made up of the following industry representatives

Company Participant

NH Foods Australia Stephen Kelly
Gundagai Meat Processors Will Barton

AL Colac Mick Bird, Dale Smith
Wodonga Rendering John Hayes

Nolan’s Meat Terry Nolan

Thomas Foods International Murray Miller
Fletcher International Farron Fletcher

GA Gathercoles Justin Gathercole
Australian Country Choice David Foote

3.2.Industry reference panel meeting report

Reference Panel representatives (Mick Bird, Dale Smith and Will Barton) along with representatives
from the project team Matt McDonagh and Edwina Toohey (NSW DPI), Derek Baker (UNE) and
David Lind and Justin Roach (AMPC) met on Wednesday the 1st of October to discuss the project
background, scope and methodology. Please see attached Appendix 1 for meeting agenda and
notes.

4. National industry processor consultation

This section relates to Activity 1 of the project methodology. The objective of the national
industry processor consultation was to identify industry issues with technology transfer,
opportunities to improve this and ultimately determine the merit or otherwise of establishing a
Red Meat Processing Innovation Centre of Excellence in Australia. To achieve this, the survey was
broken up into four sections, firstly, to identify the perception of risk and uncertainly around
implementing new processing technologies. Secondly, the focus was on what are the drivers that
influence the adoption and implementation of new technologies. This information was collected
in association with commentary on the innovation processes and structures that exist within
companies. Thirdly, it was deemed important to understand what potential role processors saw
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in the establishment of a Red Meat Processing Innovation Centre of Excellence in Australia and
lastly what would be needed to gain support for a Red Meat Processing Innovation Centre of
Excellence in Australia.  The processor consultation also generated information about the
innovation process within companies, and the priorities and role attached to innovation by
companies.

4.1. Methodology

4.1.1. Target population

The target population of the survey was selected to cover a significant cross section of industry
including small, medium and large processors across multispecies with a focus on cattle, sheep and
goats; and all localities. However it needs to be noted that during the consultation phase NSW DPI
was advised by AMPC not to engage with JBS Australia for various reasons. Given the size and
diversity of this company it is disappointing not to have had early engagement with JBS to
understand their views on the feasibility of a Red Meat Processing Innovation Centre of Excellence.

4.1.2. Data collection

The surveys were conducted over a six month period. The survey was developed using an online
method called google forms, however, all surveys have been conducted in person with follow up
calls if necessary. The survey is attached see Appendix 2.

Initial contact with individual processors was through an introductory letter sent by AMPC. This
was followed by telephone contact NSW DPI followed by immediate email. The introductory
letter was developed to provide processors with further information regarding the project. This
letter was aimed to aid the processor to determine the most suitable contacts within the
company. Please see Appendix 3 attached.

4.1.3. Statistical analysis

All Data was analysed using general summary of statistics of tally and frequency. Most traits were
analysed using a REML procedure in Genstat (Genstat 2014), which contained fixed effects for
company size to examine whether it had an effect over level of importance for companies.
Where, company size was determined by number of employees (small, <100 staff, medium,
100<500 staff, large, 500+staff).

4.2.Results - National Industry processor consultation

In total, data was collected in face to face interviews with personnel from 39 companies
representing 50 abattoirs across Australia. Abattoirs were strategically engaged to ensure a good
cross section of the industry was represented on factors such as;

Plant size (Small =<100 staff, Medium = 100<500 staff, Large =500+staff)

Species (cattle, sheep and goat),
Production type hot bone/cold bone
State.

14




4.2.1. Descriptive overview of surveyed abattoirs

In total, data were collected in face to face interviews with personnel from 39 companies across
Australia, with 14 from NSW, 18 from QLD, 7 from VIC, 2 from SA, 4 from WA and 1 from TAS.
These companies are representative of approximately 52 abattoirs. A basic summary of statistics
of abattoirs surveyed is shown in Table 1.

Table 1. Summary statistics of companies surveyed.

Number of cattle killed per day 6,678 9
Chain speed per hour (cattle) 198 4
Number of sheep killed per day 21,850 20
Chain speed per min (sheep) 13.2 0.25
Number of goats killed per day 3200 1
Chain speed per min (goat) 10 0.25

Of the abattoirs surveyed 57% processed sheep, 73% processed cattle, 34% processed goat and
14% processed other species (including; deer, pigs, water buffalo, and camels) as illustrated Fig 2.
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Fig 2. Number of companies that process each species

Of the companies surveyed 15% processed sheep only, 44% processed cattle only, 41% processed
mixed species as illustrated in Fig 3.
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Fig 3. Percent of companies survey killing cattle only, sheep only and mixed species
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4.2.2. Processor perception of high risk and uncertainty around implementing
new processing technologies.

Processors were asked to rank how important various cost and constraint factors are when deciding
to implement a new technology as shown in Table 2. All factors were seen as mostly either very
important or important with only 2.6% and 7.7% listing space availability and loss of production
during construction and installation as not important respectively.

Table 2. Level of importance that companies place on cost and constraint factors when deciding
to implement a new technology.

Cost and constraint factors Very Somewhat Not
Important

Important Important Important
Reliability of the technology 87.2% 12.8% - -
Access to support 69.2% 25.6% 5.1% -
Loss of production during 66.7% 17.9% 7.7% 7.7%
construction/installation
Outlay cost to buy and install 64.1% 28.2% 7.7% -
equipment
Space availability 43.6% 30.8% 23.1% 2.6%
Maintenance costs 41.0% 51.3% 7.7% -

When companies were asked which was the most important factor 39% responded with reliability
of technology; 33% responding with outlay cost and 15% responding with loss of production during
construction and installation. Despite 69.2% (Table 5) of processors indicating access to support
was “very important” none deemed it as the most important (Fig 4).

® Outlay cost to buy and install
equipment

W Reliability of the technology

B Maintenance costs

B Access to support

B Space availability

m Loss of production during
construction/installation

Fig 4. Most important cost and constraint factor.
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Results show that with regard to staff training and skills, of the companies surveyed 53.8% of
companies stated that “retention of skilled staff”, 46.2% “having suitable staff to train”, 38.5%
“time needed to train staff to used new equipment”, and 30.8% “cost of training” were all “very
important” when deciding to implement new technology (Table 3). The most frequent “Not
important” response was for cost of training. Company size was only shown to be significant (P <
0.05) for cost of training such that it was more important to small companies, but there was no
difference in response between medium and large companies.

Table 3. Level of importance that companies place on staff, skill and training factors when
deciding to implement a new technology.

Staff, skill and training factors Very Somewhat Not
Important
Important Important Important

Retention of skilled staff 53 8% 30.8% 7 7% 7 7%
Having suitable staff for training

46.2% 33.3% 15.4% 5.1%
Time needed to train staff to use 38.5% 30.8% 20.5% 10.9%
new equipment 270 e 270 it
Cost of training

30.8% 28.2% 25.6% 15.4%

When companies were asked which was the most important factor relating to staff training and
skill, “retention of skilled staff” was the most important, followed by “suitability of staff” and
“time to train staff” respectively (Fig 5).

B Time to train
B Suitablitiy of staff
. Retention of staff

m Cost of training

Fig 5. Most important factor relating to staff training and skill.

In an open ended style question, processing companies were asked whether there were any
additional factors that were important to them when deciding to implement a new technology.
From this 55.6% did not respond to the question, some considered cost and cost benefit analysis
of a technology was important (17.8%), 4.4% thought there was a need for producer awareness,
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4.4% were concerned about market access and 17.8% could not be categorized and are listed in
Table 4.

Table 4. Other on categorized responses for additional factors when deciding to implement a

new technology.

Improvement on saleable product

Independent assessment to validate

Accuracy

Availability of parts and service support

Perception of keeping up with everyone else

Fit for purpose

Solves an issue

prod UCEF/COI"ISU mer awareness

productivity gains

upgrade to existing technology

Results indicate that the majority of companies surveyed think that it is very important that

technology has been proven to work in other companies first irrespective of time (Table 5) and

company size had no (P > 0.05) effect on this response.

Table 5. Level of importance that companies place on that technology have been implemented
and proven in other companies first.

Over the Over the

Importance past 5 ([ ()

years years
Not Important 21.2% 16.2% 21.6%
Somewhat important (helps demonstrate the
concept and its value, but not the whole 12.2% 16.2% 24.4%
argument)

- - -

Important (?bout 50% of time, techf\ology is 24.9% 27 1% 10.8%
based on prior demonstrated experience
Very Imp?rtant (technology is proven to work 42.4% 40.5% 43.2%
commercially elsewhere)

Companies were asked how they view their rate of adoption of new technology and innovation “5

A

years ago”,

now” and “5 years into the future”. There was no effect (P > 0.05) of company size,

but over time there was an effect (P < 0.05) such that on average companies saw themselves

improving their rate and/or speed of adoption in the future (Table 6).
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Table 6. How companies view their rate of adoption of technology and innovation.
Over the Over the
past 5 next 5

years years

;;(:;stry leader (in implementing new technology 18.2% 16.7% 34.9%
. .
An early adopter (within first 15% of comparable 12.2% 27.8% 28.6%
plants to adopt technology)
- . o
In early majority (Within first 50% of comparable 36.4% 33.3% i
plants to adopt technology)
— Py - .
In late majority (within the first 85% of plants to 15.2% 11.1% 28.6%
adopt technology)
- .
:\It::;]nng;:glsst 15% of comparable plants to adopt 18.2% 11.1% 8.6%

In an open ended style question companies were asked what the innovation process was within
the company. Results were categorized where possible into four response types; cost related,
formal innovation process, informal innovation process and other. Over half (51.2%) of
companies surveyed do a cost benefit analysis or some form of costing or payback estimations.
Of the companies surveyed 69.2% had a formal innovation process, below are two examples of
formal innovation process (Table 7).

Table 7. Examples of formal innovation process responses.
Example 1. Example 2. \
Business efficiency unit - which has a Strategic committee

chair . .
First scout industry show/ other plants

Encourage plant managers to come up
with new ideas

R&D into new technology

Cost benefit analysis
Engage with R & D providers
5 stage process

Cost benefit analysis
Conception

Reviewed by an internal committee
Research and schedule

Then will review outcomes at the end
of project

Further score
Design

Build

An informal process was indicated by 30.8% of the companies surveyed with two example
responses shown in Table 8.
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Table 8. Examples of informal innovation process responses.

Example 1. Example 2.

General discussion at “smoko” No process

Encourage our staff and management Discuss options over morning tea

to come forward with any ideas (small

or large) Talk to managers if you have an idea
Based around informal discussions

Other responses that weren’t categorized are shown in Table 9.

Table 9. Other responses for company innovation process.

Other responses
Innovation manger has a “ideas forum” 2 times a year / ideas also accepted ad hoc

Small management team- great on coal face but poor on big picture

Research on google, ask around whether it actually works

Logical order of research on information provided by AMPC/MLA needs better search
engine equipment evaluations/technical pros and cons

44% percent of companies surveyed had a designated innovation manager within the company (Fig
6a). Company size had an effect (P < 0.001) on whether there was an innovation manager within
the company, with large companies (2500 employees) more likely to have an innovation manager
within company compared to medium (100-499 employees) and small (< 99 employees) sized
companies. Medium size companies were more likely to have an innovation manger when
compared to small companies.

There were 31% of companies interviewed where innovation is managed by a special department
(Fig 6b). Large companies were significantly (P < 0.008) more likely to have an innovation
department compared to medium and small companies, but there was no difference (P > 0.05)
between medium and small companies.

(b)

No

Fig 6 (a) Percentage of companies with an innovation manager and (b) Percentage of companies
who have an innovation department.
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Companies were asked if innovation was carried out using either of the following scenarios “a)
several plants owned by the same company” (10.3%) or “b) just one plant” (69.2%) or “c) both (a)
and (b)” (20.5%). Company size had no effect (P > 0.05). When innovation was carried out 69.2%
of companies surveyed had said it was “just this plant” however this response would be reflective

o"_”n

that many companies surveyed just own one plant. Companies that responded with “c” may not

always roll out the same innovation to all plants.

Company size had no effect (P > 0.05) on whether companies implemented a staged innovation
process where companies operated on a step by step process with go or no go decision points. Of
companies surveyed 83% of companies do use a step by step process (Fig 7).

E No

H Yes

Fig 7. Percentage of companies that have a step by step process with go or no go decision points

Companies were able to select which method(s) they used to fund new innovation and the results
are shown in Fig 8. Most companies used profits (74.4%).
80%

70%
60%
50%

1es

40%
30%

% of Compan

20%
10%

0%

opportunities

Source of Funds

Fio 8 hod-used s wherimol . . o

21




4.2.3. Drivers that influence the adoption and implementation of new
technologies

The ability for new technology to reduce labour costs was considered very important by 84.6% of
the companies surveyed (Table 10). Resource costs were considered of lesser importance by
companies surveyed when deciding whether to implement a new technology in order to reduce
operational costs. Company size did have an effect on labour costs (P < 0.001) and resource costs
(P < 0.05) and consumable costs (P < 0.001) with all factors considered less important by small
companies, but there was no difference between medium and large companies.

Table 10. Level of importance that companies place on reducing operational cost drivers when
deciding to implement a new technology.

Cost Drivers L Important ZEIEED Not
Important Important Important
Labour costs 84.6% 10.3% - 5.1%
Energy Costs 59.0% 30.8% 5.1% 5.1%
Consumable Costs 59.0% 25.6% 10.3% 5.1%
Resource Costs 41.0% 28.2% 20.5% 10.3%

Of the companies surveyed 53.8% showed that upper level management was very responsive in
adopting new technology and was the most frequent response. Supervisors were more
frequently seen as responsive, processing floor personal were most frequently seen as somewhat
responsive and maintenance staff were most frequently seen as responsive to adopting new
technology (Table 11). Size of company had no effect (P > 0.05) on level of responsiveness of worker
attitudes to adopting new technology.

Table 11. Level of responsiveness of worker attitudes are to adopting new technology across a
company.

Very Somewhat Not

Worker type Responsive

Responsive Responsive Responsive

Upper Level Management 53.8% 33.3% 7.7% 5.2%
Supervisors

28.2% 41.0% 30.8% -
Processing floor personal

12.8% 25.6% 51.3% 10.3%
Maintenance staff

20.5% 35.9% 30.8% 12.8%

Increasing productivity drivers on the kill chain was considered “very important” most frequently
(59.0%) compared to any other stage of production (Table 12), followed by Boning (56.4%), Chilling
(48.7%) and inventory management (48.7%). Animal receival was the most frequent “not
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important” response (20.5%), followed by lairage (19.9%) and information flows beyond a plant
(10.3%).

Boning, packaging and storage all had companies respond with “I don’t know” and were
additionally the only factors for which company size was significant (P < 0.001). Results show that
for small companies these factors (boning, packaging and storage) were less important compared
to medium and large companies.

Table 12. Level of importance that companies place on increasing productivity drivers at the
different stages of production when deciding to implement a new technology.

Productivity drivers Very Important LI Not
Important

| don’t

Important Important know
Animal receival 28.1% 28.2% 23.1% 20.5% -
Lairage 25.6% 28.2% 28.2% 19.9% -
Kill chain 59.0% 33.3% 5.1% 2.6% -
Chilling 48.7% 30.8% 19.9% - 2.65
Boning 56.4% 28.6% 2.6% - 12.8%
Packaging 46.2% 35.9% 7.7% - 10.3%
Storage 43.6% 38.5% 15.4% - 2.6%
Dispatch 46.2% 30.8% 17.9% 5.1% -
Inventory management 48.7% 30.8% 15.4% 5.1% -
Information flows
- 41.0% 35.9% 17.9% 5.1% -
within a plant
Information flows
30.8% 38.5 20.5% 10.3% -
beyond plant

In terms of companies been able to increase processing efficiency, 76.9%, 74.4% and 71.8% of
companies surveyed selected reducing overall labour costs, minimising contamination on chain and
minimising product loss on chain as “very important” (respectively) (Table 13). Company size did
have a significant effect on the following processing efficiency productivity drivers including;
enhancing value add per worker (P < 0.05), minimising product loss boning (P < 0.001), maximize
product quality (P < 0.005), enhance product consistency (weight, shape, size) (P < 0.001), and
improved sorting of like carcase and cuts (P < 0.001), such that these factors were less important
for small companies.
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Table 13. Level of importance as a percentage (%) that companies place on increasing
processing efficiency productivity drivers when deciding to implement a new technology.

Processing efficiency Very Somewhat Not
. . . Important
ductivity drivers Important Important Important

Reduce overall labour costs 76.9% 20.5% - 2.6% -
Minimising contamination
on chain 74.4% 25.6% - - -
Minimising product loss . . .
chain 71.8% 25.6% 2.6% - -
Maximize product quality 56.4% 30.8% 5.1% 5.1% 2.6%
Minimising product loss
(boning ) 56.4% 28.2% 5.1% 2.6% 7.7%
Minimising product loss £3 8% 30.8% 12.8% ) 6%
(Chi"ing ) . (] . (] . (] - . 0
Enhancing productivity per
g P ve 51.3% 46.2% 2.6% - -
Enhancing product
consistency (weight, shape, 41.0% 20.5% 17.9% 12.8% 7.7%
size)
Enhancing value added per . . . . .
worker 28.2% 53.8% 7.7% 2.6% 7.7%
Improve sorting of like

28.2% 38.5% 15.4% 15.4% 2.6%
carcases and cuts

When companies were asked how important increasing plant flexibility productivity drivers were
to deciding on implementing new technology 69.2% of companies responded that optimizing whole
carcase use was “very important” and was the most frequent response, followed by maximize
product quality (59.0%) and increasing potential number of markets (51.3%). Increasing product
line, chain speed and improved sorting of like carcase and cuts were most frequently selected as
“not Important” 23.1%, 17.9% and 17.9% respectively (Table 14). Company size had no significant
effect on any plant flexibility productivity drivers except improved sorting of like carcase and cuts
(P < 0.006) which was significantly less important for small plants.
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Table 14. Level of importance as a percentage (%) that companies place on increasing
productivity drivers such as plant flexibility when deciding to implement a new technology.

Processing efficiency plant Very Important Somewhat Not I don’t
flexibility Important P Important Important know

S:Ltlmlzmg whole carcase 69.2% 23.1% 2 6% 5 1% )
Maximise product quality 59.0% 33.3% 5.1% 2.6% -
Increasing potential . . . .

number of markets 51.3% 33.3% 7.7% 7.7% -
Increasing number of

potential customers in any 38.5% 38.5% 17.9% 5.1% -
market

Allow Improve sorting of 33.3% 35.9% 12.8% 17.9%

like carcases and cuts e o e o0 )
Increasing chain speed 25.6% 30.9% 25.65 17.95 -
Increasing product lines 12.8% 25.6% 35.95 23.1% 2.6%

When deciding to implement a new technology food safety and shelf life were considered the two
most important product quality productivity drivers with 89.7% and 76.9% (respectively) of
companies surveyed selecting “very important” (Table 15). Company size had no significant effect
(P> 0.05) on any product quality productivity drivers.

Table 15. Level of importance as a percentage (%) that companies place on increasing productivity
drivers such as product quality when deciding to implement a new technology.

Processing efficiency Very el e Somewhat
product quality Important P Important
Food safety 89.7% 10.3% -
Shelf life 76.95 23.1% -
Visual quality 59.0% 35.9% 5.1%
Eating quality 51.3% 33.3% 15.4%

When regulation productivity drivers were examined all were considered important at some level
with workplace health and safety and animal welfare being very important (Table 16). Company
size had no effect (P > 0.05) on any regulation productivity drivers.
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Table 16. Level of importance as a percentage (%) that companies place on increasing
Regulation as productivity drivers when deciding to implement a new technology.

Regulation Very Important Somewhat

Important Important
Workplace health & safety 94.9% 5.1% -
Animal welfare 92.3% 7.7% -
Food safety 89.7% 2.6% 7.7%
Environmental sustainability 61.5% 33.3% 5.1%
Human resource management 61.5% 33.3% 5.1%
(labour)

In an open ended style question companies were asked if there were any additional productivity
drivers that would influence their decision to implement a new technology or not. Results were
categorized where possible (Table 17). Other responses that were not categorized include skill,
product presentation, improvement customer acceptance, consumer education — bigger players,
whether there is great demand.

Table 17. Additional productivity drivers

Additional productivity drivers Percentage of companies
No Response 51.3%
Quality assurance 12.8%
Workplace health and safety 10.2%
Reduce environmental impact 5.1%
Profit and efficiency related 17.9%
Maintenance 5.1%
Yield 2.6%
Animal welfare 2.6%
Market access 15.3%

Note: raw data shown and some responses are reflected in other questions

When companies are deciding to implement a new technology the following sources of information
are utilised; Australian meat industry sources, what Australian competitors are doing and what is
happening overseas are the most frequent “very important” responses (43.6%, 30.8% and 23.1%)
respectively (Table 18). It was apparent that news articles have little value to companies when
deciding to implement a technology. Company size had no effect (P > 0.05) on which source of
information was most important when deciding to implement a new technology.
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Table 18. Level of importance as a percentage (%) that companies place on where they source

information when deciding to implement a new technology.

Source of information Leln

Somewhat Not

Important

Important Important Important
Australian meat industry sources 43.6% 35.9% 10.3% 10.3%
What Australian competitors doing 30.8% 53.8% 7.7% 7.7%
What happens overseas 23.1% 51.3% 15.4% 10.3%
Academic research 20.5% 28.2% 28.2% 23.1%
Consultants 10.3% 30.8% 33.3% 25.6%
Trade magazines and shows 10.3% 25.6% 46.2% 17.9%
News articles 2.6% 23.1% 46.2% 28.2%

4.2.4. Role of a Red Meat Processing Innovation Centre of Excellence in
Australia

When companies were asked what the major role of a Red Meat Processing Innovation Centre of
Excellence should be technology development, economic evaluation and technology evaluation
were the most frequent “very important” response 48.7%, 48.7% and 43.6% respectively (Table
19). When “very important and important” responses are combined over 70% of companies
surveyed think a library database, economic evaluation and meat processing and meat science
should be a major role and over 80% think industry demonstration and technology evaluation
should be a major role and over 90% think technology evaluation should be the major role. The
most frequent “not important” response for the major role of a Centre was market research,
product innovation, and economic evaluation with 28.2%, 15.4% and 10.3% respectively.
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Table 19. Level of importance as a percentage (%) that companies place on the role of a Red
Meat Processing Innovation Centre of Excellence in Australia.

Role of Centre Important SEEUTE Not
Important P Important Important

Technology development 48.7% 43.6% 2.6% 2.6% 2.6%
Economic evaluation 48.7% 25.6% 15.4% 10.3% -
Industry demonstration 33.3% 51.3% 10.3% 5.1% -
Technology evaluation 43.6% 43.6% 10.3% 2.6% -
Z'ia:c':r:’:::‘:::ﬁ andmeat | 49 0% 38.5% 10.3% 7.7% 2.6%
Library database 38.5% 33.3% 15.4% 7.7% 5.1%
Product innovation 38.5% 30.7% 10.3% 15.4% 5.1%
iEnd d“:;tx::r:i::a;i"g of 38.5% 28.2% 28.2% 5.1% -
:f::::t‘f and training of 35.9% 30.8% 28.2% 5.1% -
Market research 25.6% 28.2% 17.9% 28.2% -

In an open ended style question companies were asked if there were any other additional focus
areas that they would see as an important role for a Red Meat Processing Innovation Centre of
Excellence within Australia. There were 38.5% of companies that did not think there were any
additional focus areas for a Centre of Excellence, all other individual responses (raw data) have
been grouped and can be found in Appendix 4. Common themes that could be found from this raw
data include; Education, training and capability building; information sharing and extension;
relevance equality and access; strategic and additional comments.

Of companies surveyed 51.3% selected meat technology for slaughter, boning and chilling as
“Very Important” as a role of meat processing and meat science research (Table 20), followed by
meat technology for carcase evaluation and online measurements of quality (46.2%) and
feedback to producers (46.2%). When “very important and important” responses are combined
all meat processing and meat science related research resulted in >70% of companies surveyed
selecting these options, except for information storage database with 59.2% of companies surveyed
selecting these options.
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Table 20. Level of importance as a percentage (%) that companies place on meat processing and
meat science research role in a Red Meat Processing Innovation Centre of Excellence in Australia.

Meat processing and meat Somewhat Not
science research Important Important

Meat technology for
slaughter boning and 51.3% 38.5% 7.7% 2.6% -
chilling
Meat technology for

luati d
carcase evaiation an 46.2% 38.5% 10.3% 2.6% 2.6%
online measurements of
quality
Feedback to producers 46.2% 35.6% 15.4% 2.6% -
Meat science and quality 38.5% 51.3% 5.1% 5.1% -
Meat technology for
manufacturing and 30.8% 43.6% 15.4% 7.7% 2.6%
fabrication
Traceability 28.2% 43.6% 17.9% 10.3% -
Information storage
database 25.9% 33.3% 15.4% 12.8% 2.6%

4.2.5. What is needed to gain support for a Red Meat Processing Innovation
Centre of Excellence in Australia

Companies were asked how important a Red Meat Processing Innovation Centre of Excellence
could be to individual companies in mitigating risk around new technologies by allowing testing
and trial implementation within either of the following scenarios a) controlled demonstration
processing facility within the Centre; b) organizing demonstrations of new processing
technologies within a commercial processor. Of the companies surveyed 41% responded that it
was “very important” to have demonstration within a commercial processor and 12.8%
responded that it would be “very important” to have a demonstration facility within a Centre.
Despite more frequent “important” responses for a demonstration facility within a Centre (46.2%)
overall when “Very important and Important” responses are grouped together a greater proportion
of companies surveyed supported demonstration within a commercial processor

76.9% compared to 59% for a demonstration facility within a Centre (Fig 9).
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Fig 9. Level of importance a Red Meat Processing Innovation Centre of Excellence can play in

mitigating risk.

Development of new technologies (engineering, evaluation, pilot testing and concept evaluation)

was shown as the most frequent “very important” response (43.6%) for a potential role of a Red

Meat Processing Centre of Excellence. From the results, there is also high level of importance for

integrating application of technologies with product quality outcomes and evaluation of

technologies under a fit for purpose strategy (Table 21). New product (meat product) and market

development were more frequently reported as “not important” 38.4% and 30.8% respectively.
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Table 21. Level of importance as a percentage (%) that companies place on each of the potential
roles of a Red Meat Processing Innovation Centre of Excellence in Australia.

Meat processing and meat Very e Somewhat Not

science research Important Important Important
Development of new
technologies (engineering,
evaluation, pilot testing,
concept evaluation)

43.6% 35.9% 10.3% 2.6% 7.7%

Evaluation of technologies

for fit.for-purpose 35.9% 30.8% 25.7% 7.7% -

Economic understanding
(benefits developing,
implementing and
managing)

35.9% 23.1% 25.6% 12.8% 2.6%

Integrating application of
technologies with product 33.3% 35.9% 15.4% 10.3% 5.1%
quality outcomes

Training and education of
meat industry personnel 28.25 30.8% 33.3% 7.7% -
regarding new technology

New product (meat

0 0 0 0 _
product) development 28.2% 10.3% 23.1% 38.4%

Market development 25.6% 15.4% 28.6% 30.8% -

Results show that companies surveyed placed higher importance for a Red Meat Processing
Innovation Centre of Excellence to provide proof of principle to processors and this was less
important to do for producers, wholesalers, retailers and supermarkets (Table 22).

Table 22. Level of importance as a percentage (%) that companies place on the Red Meat
Processing Innovation Centre of Excellence to provide proof of principles to different sectors of
industry.

Very Somewhat \[o]
Sector Important
Important Important Important
Processors 51.3% 25.6% 17.9% 5.1%
Producers 12.8% 28.2% 51.3% 7.7%
Wholesalers 10.3% 25.6% 41.0% 23.1%
Retailers and supermarkets 15.4% 23.1% 48.7% 12.8%

In an open ended style question companies were asked what other critical factors a Red Meat
Processing Innovation Centre of Excellence within Australia would need to address. There were
7.7% of companies that did not respond to this question and other raw responses have been
grouped (people, Collaboration, function, structure, access, roles, needs, don’ts, questions) and
raw responses are listed in Appendix 5.
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In an open ended style question companies were asked how they would like to be involved with a
future Red Meat Processing Innovation Centre of Excellence. All responses are listed below and
have been divided into 3 categorise with “Yes” would like to be involved, unsure and no response.
Fig 10, illustrates the level of involvement companies surveyed are prepared to have.

HYes
B Unsure

u No response

Fig 10. Level of involvement for a Red Meat Processing Innovation Centre of Excellence
companies are prepared to have (%).

Results indicate that the majority of companies are prepared to be involved with a Red Meat
Processing Innovation Centre of Excellence at some level. From the raw data it can be shown that
this level of involvement ranges from consultation and setting of R & D direction to providing
facilities for experimental purposes, data collection and information sharing (see Appendix 6).

Companies were asked to select from a list who else they would like to see be involved in a Red
Meat Processing Innovation Centre of Excellence within Australia. The majority of industry
indicated that federal government, AMPC, other processors, state government, universities, other
industry bodies (i.e. MINTRAC), technology companies, international links and consultants all
could play a role (Fig 11). Companies were also given the opportunity to nominate any other
potential participants which included the following responses; suppliers (i.e. bags), AQIS, TAFE,
producers, Division of Workplace Health and Safety.
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Fig 11. Other participants for a Red Meat Processing Innovation Centre of Excellence
4.3.Discussion - National Industry processor consultation

From the survey data it is clear how diverse the Australian red meat processing industry is in
terms of size (range in the number of employees 4-2100), scale of operations (per day through
put range; cattle 9 to 6,678; sheep 20 to 21,850; goat 1 to 3200) and differing business models
(highly specialised species specific v's multispecies, animal type, method of purchase, end users
and conventionally chilled operations vs hot boning). The results from this study strategically
captured this diversity, in order to understand whole industry needs, given all models play an
important role in the overall success of industry.

4.3.1. Processor perception of high risk and uncertainty around implementing
new processing technologies.

All cost and constraint factors including outlay cost to buy and install equipment, reliability of
technology, maintenance costs, access to support, space availability and loss of production during
construction and installation were seen as mostly either “very important” or “important” when
deciding to implement a new technology. Given that there are very few newly built processing
plants, space will always be a factor when considering a new technology, but if the technology is
proven processors will make room. The considerations around space are often made when
considering the outlay cost to buy and install and overall cost benefit analysis. Reliability of
technology was reported to be the most important factor. This is an important outcome for the
role of a Red Meat Processing Innovation Centre of Excellence, as it was evident during the
consultation that companies want assurances before implementing technology and this is
supported by recent studies (Toohey and Hopkins 2015;Coleman 2014). It had been suggested
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that some aspects of failures in adoption of online measurement technologies such as VIAScan®
were related to premature rollout of technology and such perceptions by processors can have a
negative influence. Thus a Centre could facilitate innovation by insuring technology is reliable
before rolled out commercially.

Results showed that retention of trained staff, and having suitable staff for training, were the two
most important personnel-related factors when deciding to implement a new technology.
Retention of skilled staff is a common problem within the processing industry, especially in roles
such as fitter and turners or electricians because often they can learn their trade with
apprenticeships and then move on to other more lucrative industries such as mining. As
mentioned in the US-based case studies, moves toward a culture of prestige in the meat processing
industry may assist in retention of trained staff within the industry: this however shifts the focus
from action by individual companies to whole-of-industry, and would be of particular relevance to
an industry Centre of Excellence. There is an opportunity for a Red Meat Processing Innovation
Centre of Excellence to increase the retention and draw new skilled staff to the industry by
promoting the sustainability of the industry given the increasing demand for meat as a protein
source (MLA, 2015). Company size had a significant effect on concerns over the cost of training,
being a more important factor for smaller companies when compared to medium and large
companies. Partially, this could be due to geographical locations, as often smaller plants can be
more isolated, costs can be prohibitive to have staff off site when there is not the workforce that
can cover their role. There is scope to consider subsidizing the cost of training for smaller
companies to encourage innovation, or investigate the feasibility of an outreach service as a
function of a Centre. The sources of this subsidization need not necessarily be from within the
meat processing industry and the Centre may be a conduit for actions by other agencies concerned
with industrial competitiveness on one hand, and education and regional development on another.
A further comment on the survey results on meat processing labour costs is that they reflect to
some extent historical industry pre-occupation with labour costs. However, the substantial value
evidently placed on staff skills and concerns over staff moving to other companies means that
retaining the benefits of innovation is an industry, rather than a company concern.

The majority of the companies surveyed, irrespective of company size, reported that it is very
important that technology has been proven to work in other companies first. This response was
consistent when personnel were asked how they felt five years ago, now and looking five years
into the future. This result indicates that the majority of surveyed companies see themselves as
followers rather than leaders in innovation and successful past adoption by a competitor is a
principle driver of uptake. This is a clear message that any Centre of Excellence must first move
beyond research and into the facilitation of the innovation process. Based on current systems in
place it is critical that industry continues to support and potentially invest or broaden initiatives
like Plant Initiated Projects and Meat Donor Company projects to continue to facilitate adoption
of new technologies within industry by demonstration amongst peers. Additionally once success
is achieved there needs to be mechanisms of extension to promote outcomes in both individual
businesses and the industry as a whole.
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Companies’ views on their rate of adoption of technology and innovation were not related to
company size. This is most likely a result of the question being asked in the context of “comparable
plants”: i.e. small companies would not have compared themselves to large ones. There was
however a significant difference in how companies viewed their rate of adoption over time (five
years ago, now and five years in future) such that on average companies saw themselves improving
their rate of adoption in the future. This is a positive outcome for industry as increased innovation
is identified as a key strategy to lift long term total factor productivity (Anon, 2014) in the country
more generally. A main goal of a potential Red Meat Processing Innovation Centre of Excellence
would be to provide varying strategies to facilitate innovation amongst processors. Key to this
would be to collaborate with or enhance support to existing strategies such as MLA Collaborative
Innovation Strategy program (CISp) which was launched in September 2007 (MLA, 2015) to ensure
that there a reinforcing and synergistic relationship rather than duplication. This will be particularly
influential in how a Centre of Excellence would engage with the supply chain.

When companies were asked about their innovation process, 69.2% of companies surveyed had a
formal innovation process. Unstructured survey responses regarding the innovation process offer
insight into the entry points available for a Centre of Excellence promoting and supporting
innovation. Although not analysed in the current report it is hypothesized that company size
would significantly impact this response such that smaller companies would use informal
innovation processes as opposed to formal. This hypothesis is based on the fact that whether
companies had an innovation manager was significantly affected by company size with large
companies more likely to have such a person and also an innovation department. Most
companies reported some form of cost benefit analysis for technology investment, and 85% of
companies surveyed implement innovation and new technologies in a step by step process with
g0 Or no-go points.

Profits were the most frequently used funding source (74.4%) for company’s new innovations.
The second most-used method was industry funding opportunities (66.7%). This notable result
identifies borrowing risk as a barrier to technology adoption, as well as identifying the key role
played by existing industry programmes. A Centre of Excellence might address this result by
reducing, mitigating or sharing risk amongst industry participants, building on statements above
regarding the tendency of firms to be followers rather than leaders in innovation. There may be
funding models which would channel industry resources in such a way as to reduce risk
sufficiently to mobilise companies’ capital to accelerate innovation. In particular, this would avoid
the apparent current anomaly wherein innovation is achieved at the expense of profits, rather than
in pursuit of profits, in over 70% of companies.

Although two thirds of companies surveyed use industry funding opportunities, it was highlighted
during discussions that not all companies used these methods routinely and some did not
completely understand what (for example) plant initiated projects (PIP’s) were. Additionally,
many companies would not routinely use industry funding opportunities because they were lacking
in skill, knowledge or resources effectively to write and prepare applications. There is therefore
scope for a potential Red Meat Processing Innovation Centre of Excellence to provide

35




v

2
X

support in particular to small and medium enterprises (SME’s) or where innovation mangers do
not exist to generate a higher level of uptake of industry-funded opportunities, targeting innovation
rather than research, across the whole of industry. The approach would be most effectively run
with programs already in place such as CISp.

4.3.2. Drivers that influence the adoption and implementation of new
technologies

It was identified that labour costs are a key driver related to ‘costs’ for companies to adopt and
implement new technologies. Labour cost has been identified in the processing sector as an
important factor for over 30 years and was a key driver in the development of Fututech (Pitt,
2007). To maintain our competitiveness on the export market when comparing the cost of labour
with our major competitors (e.g. USA, Brazil) labour will be an ongoing driver for innovation.
However, a sustained goal of reducing labour costs is unlikely to be successful against such export
competitors, nor amongst domestic competitors. Rather, an orientation toward value addition by
labour may better support target market positioning. In combination with earlier statements on
training and retention of high value staff, there are roles for a Centre of Excellence to play in
formulating innovation plans for industry and for individual firms.

Worker attitudes towards adopting new technology are important, and this survey provides some
insight into how this might vary within a company or plant depending on role. Over half (53.8%)
of companies surveyed considered upper level management to be very responsive, then
supervisors were seen as predominately responsive (41%) and processing floor personal
predominately somewhat responsive (51.3%). The most frequent response for maintenance staff
was responsive (35.9%). There does need to be “buy-in” across the whole company for
innovation to be truly embraced and successful. One avenue of staff-oriented strategy for
innovation needs to address increasing responsiveness. This affects targeting of innovation
activities within companies and the opportunity to encourage a cultural change around
innovation. Innovation embodied in equipment may be discouraged by those staff that operate
the equipment; innovation in supply chain organization may face barriers amongst those
implementing the logistics and information exchange. It is unclear the extent to which new
technology is interpreted as labour-reducing and hence undesirable to some staff, but if present
this factor would favour a strategic approach which emphasizes value addition and high value use
of staff, rather than automation per se.

During the consultation it was noted that some companies found it hard to see how new
technologies could further enhance their animal receival and lairage stage as a productivity driver.
Survey results reflect these factors as being least important. Results show that for small companies
boning, packaging and storage were significantly less important when compared to medium and
large companies. This is most likely reflective of these stages of production not being seen as
applicable to their business; for example, meat sold as whole carcase (sheep and goat) or partially
boned beef, rather than boxed meat.
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In increasing processing efficiency, reducing overall labour costs, minimising contamination on the
chain and minimising product loss on the chain, were seen as the most important factors. These
are common issues that would affect most companies irrespective of size or business type.
However, other factors such as enhancing value add per worker, minimising product loss in boning,
maximizing product quality, enhancing product consistency (weight, shape, size), and improving
sorting of like carcase and cuts, were all shown to be less important for small companies than large,
and these reflect business types and goals. This reinforces both the conclusion that a Centre of
Excellence is likely to face a variety of user demands for innovation solutions, and that the type of
strategy to increase innovation will vary both within plant and between companies will vary.

Both product quality (eating quality, food safety, visual quality and shelf life) and regulation (food
safety, environmental sustainability, animal welfare, human resource management and WH&S)
productivity drivers were predominately reported as very important or important and additionally
company size had no effect. Both product quality and regulation are key drivers related to
business performance and compliance and hence cannot be compromised. These are areas
where significant amounts of research have paved the way for improved industry outcomes.
Given that the benefits of such innovation span both public and private interests, there is
justification for a Centre of Excellence’s compliance-related work to be publicly supported and to
work in association with publicly-funded agencies. Other interfaces with public policy such as
training, regional development and environmental management will also be to the fore in the
design of a Centre of Excellence.

When companies were asked if there were any additional productivity drivers 51.3% said no,
indicating that their drivers had been outlined and some reiterated drivers that had been listed
(e.g. animal welfare). While market access is a notable inclusion in this list, it is a highly variable
issue, ranging from issues of anticompetitive retailer behaviour to international trade, to concerns
of regional and rural companies and the sourcing of stock. It is anticipated that this would be a
major driver of innovation, albeit from a range of motivations to which a Red Meat Processing
Innovation Centre of Excellence would apply itself. However it also needs to be considered if
other organisations who already work in this space (i.e. DAFF) would collaborate, and what form
the collaboration might take in light of funding considerations and other drivers, such as
implementation of the forthcoming (Commonwealth Agricultural Competitiveness White Paper).

Most companies considered Australian meat industry sources, what Australian competitors are
doing and what is happening overseas as very important sources information. It was also made
apparent that news articles were of little importance to companies. These results need to be
considered in light of timing of the dissemination of information: this is critical in terms of what
response a company provides. Additionally, outcomes here support earlier results that
companies like to see “technologies implemented in other companies first”. This confirms that a
potential Red Meat Processing Innovation Centre of Excellence should play a role to address such
barriers to adoption, and the approach taken will influence the structure of the Centre.
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4.3.3. Role of a Red Meat Processing Innovation Centre of Excellence in Australia

Surveyed Companies were asked specific questions to help define roles for a Red Meat Processing
Innovation Centre of Excellence. It was identified that technology development, technology
evaluation, economic evaluation and meat processing and meat science should be major roles.
However it was also identified that economic evaluation was also identified by some as one of the
least important roles. In addition from the results, market research and product innovation were
also seen as less important roles. In terms of market research and product innovations
companies during general discussions indicated that these factors were up to individual
companies to do, as this was where they could create competitive advantages. In terms of
economic evaluation there were mixed responses, which could be reflective of individual
companies’ capabilities. There were some sceptics around how applicable economic evaluations
can be to individual businesses and some companies are not keen to impart full details about
their business for this to occur.

Additional responses from companies regarding other focus areas that industry sees as an
important role for a Red Meat Processing Innovation Centre of Excellence within Australia were
placed into five groups including; 1) education, training and capability building or sector capacity
workforce development; 2) Information sharing and extension; 3) Relevance, equity and access;
4) Strategic comments and 5) Additional comments.

Greater than 70% of all companies surveyed thought that all meat processing and meat science
related research was seen as either “very important” or “important” with the exception of an
information storage database (59.2%). Although this is still a high percent it is possibly a lack of
understanding about what role information storage or databases could play within a Centre of
Excellence and how it might benefit individual companies.

4.3.4. What is needed to gain support for a Red Meat Processing Innovation
Centre of Excellence in Australia

In terms of mitigating risk 76.9% (with 41% indicating “very important” and 35.9% “important”) of
companies (76.9%) would prefer to see new technology demonstration take place within a
commercial processing plant. This notion has already been identified such that companies look to
competitors and overseas to see technologies working commercially. Although 59% (with 12.8%
indicating “very important” and 46.2% “important”) of said they would like to see new technologies
demonstrated within a Centre during the consultation there was much discussion around this
answer, and it may depend on the form of the Centre and the nature of the technology. This
outcome is most likely a reflection on the fact that a facility within a Centre would not be able to
replicate true commercial conditions. The extent to which companies may offer special testing
facilities (e.g. a section of chain so designated) is one such discussion point, and availability of such
facilities will influence the form of the Centre.

Development of new technologies (engineering, evaluation, pilot testing and concept evaluation)
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was shown as the most frequent “very important” response (43.6%). Hence these should be
identified as important for the industry to support a potential Red Meat Processing Innovation
Centre of Excellence, however considerations would need to be made on how this may occur
depending on the form of the Centre and this will be outlined in the final report.

There was also a high level of importance for integrating application of technologies with product
quality outcomes and evaluation of technologies for a “fit for purpose” (i.e. technology can function
under varying conditions such as different chain speeds). When new product (meat product),
market development, and economic understanding were investigated these were seen as the least
important by the majority of the companies. There was a perception that during discussions
companies saw this as where they made their point of difference compared to other companies.
Based on industry reports there is scope that these concepts could be more important to export
plants in terms of increasing international competitive advantage.

Results show that companies surveyed placed high importance for the Red Meat Processing
Innovation Centre of Excellence to provide proof of principle to processors, and there was less
enthusiasm about doing the same for producers, wholesalers, retailers and supermarkets. This
notion could help narrow the focus of a potential Centre; however there is a risk that some
innovations may not reach their maximum potential if other sectors of the industry are not
included. Strategic planning and collaboration with appropriate bodies would help facilitate.

A number of key factors were identified based on open ended responses to what other roles a Red
Meat Processing Innovation Centre of Excellence within Australia would perform to gain industry
support. In terms of structure it was highlighted that collaboration is key. It was thought that it
would need to be “be more collaborative and less political” and that a “Cooperative Research
Centre (CRC) approach” would be effective. The benefits of CRC’s with the encouragement and
facilitation of industry led collaboration between industry and research (CRC Recommendations)
have been well documented. It was also believed that collaboration between NZ and AUS is
important and that we have made some mistakes in the past by not sharing. Previous collaborations
have occurred in the past between MLA and Meat and Wool New Zealand and it is recommended
that the outcome of this is assessed so as to guide any future collaboration.  Notwithstanding
the centrality of processor advantage mentioned above, “common issues across the country,
with the same outcomes, building consumer confidence in our product, national goals, working
together as a whole industry” were mentioned as aspects of a collaborative approach. It was
identified that there is a need to have “organized innovation”, “strategic planning” and the
“development of blue sky research” and additionally “consider investment of a group rather than
individual companies”. Although it is unlikely that an innovation initiative can address blue sky
research, linkages to it will enhance the productivity of both research and innovation.

The importance of people was also highlighted on a number of different levels. Firstly, it was raised

that capability building within the industry is important. From those companies that already
either had an innovation manager within or support through the CISTs program it was
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portrayed that this was a good initiative and should be continued to be supported. However, for
those SMEs it was portrayed that there was not enough support and from observations they were
most likely companies that had less capability in terms of critical mass and understanding. It was
raised that a potential Red Meat Innovation Centre of Excellence could be a potential source of
support for this initiative. Additionally their seemed to be a need for better extension mechanisms
around creating awareness of technologies and ultimately this can come back to the timing of
dissemination of information around technologies (i.e. showcased when not a priority or real issue
for individual company).

In determining what form a potential Red Meat Processing Innovation Centre of Excellence might
take, access needs to be considered to try and ensure maximum usage. Access was also raised as
an additional factor that would need to be addressed. Suggestions were outlined about being able
to have an outreach program (training, demonstration) time off plant as it was frequently
discussed as a cost to processors and sighted as a reason for not being always proactive. Australia
is a large country and distance between places can be a barrier. There were concerns that if there
was a physical structure it could reduce involvement due to isolation. Lastly it was commented
that in today’s society research and development doesn’t need to be under one roof or focal point.

Some other alternative roles identified as critical for a potential Red Meat Processing Centre of
Excellence to address include a cadetship program across companies and Universities. This
concept has been proven to work effectively in the USA and has the scope to increase the
innovation culture within a company. Accessing the corporate knowledge of older, experienced
employees and improving reporting of what has and hasn't worked is important. This concept
initially would most likely come down to the need to have right person for this (i.e. know what they
are looking for and who would know) and hence would be a challenge, but there is certainly scope
to improve on this reporting as we move forward in the future (advances in ICT have already
assisted) but the library database concept could allow a more user friendly access.

Other critical factors that were identified as needs included the following; clearly identify needs of
innovations, and hence there needs to be a demand and commercially relevant. However at the
same time others said that there is a need to be visionary as it has been shown higher risk
innovation will result in higher gain. This can be achieved by having a good understanding of
plant and industry issues and constraints, compliance and regulation. It was also said that
technical support has to be localised, this is important when considerations are made in overseas
technology development. In order for any initiative to be successful there is a need to have the
right people in the job, skills to co-ordinate, and address different levels and types of
management both within plant and between plants.

Companies also expressed the view what they didn’t want to see: overwhelmingly it was stated
that they didn’t want to duplicate existing facilities and hence it is recommended that an
understanding of current physical capabilities is obtained when doing full cost analysis on the most
appropriate model for a Centre. It was expressed by the majority that they didn’t “want see
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building” or a “white elephant” or even duplication of current initiatives. A Potential Red Meat
Processing Innovation Centre of Excellence could give the opportunity to streamline current
processes through increased collaboration. Some companies expressed that there is no need to
cross over on what is already commercially viable. Presentation of such a Centre in terms of
innovation capacity which interfaces with existing research and training capacity, will therefore be
a key communication task.

An overall majority (69%) of companies surveyed are prepared to be involved with a Red Meat
Processing Innovation Centre of Excellence at some level. This level of involvement ranges from
consultation and setting of R & D direction to trial facilities, data collection and information sharing.
There were 28% of companies that were “unsure” and this response was largely due to the fact of
the “unknown”, not fully understanding what the role and function may be made it difficult for
some companies to commit. These responses do indicate that there is a significant amount of
support from industry for a CoE.

Based on processing company’s response to “who else they would like to see involved with a Red
Meat Processing Innovation Centre of Excellence” it would appear that a collaborative approach is
supported. The Australian Innovation systems report also discusses how the impact of innovation
appears to be hampered by “poor management culture of innovation and collaboration” (Anon,
2014).

4.4.Summary - National Industry processor consultation

Based on the industry consultation key perceptions of risk and uncertainty around innovation, key
drivers to innovation, key roles of potential Centre and factors industry will support were identified
and are summerised (Table 23). Both the key perceptions of risk and uncertainty (barriers) around
innovation and Key drivers to innovation were based on greater the 50% of companies surveyed
considering the below trait as “very important”. The summary of key roles of a potential Red Meat
Processing Innovation Centre of Excellence (Table 23) were based on greater than 60% of
companies surveyed viewing these roles as either “very important” or “important”.
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Table 23. Summary of key outcomes from national industry consultation.

Risks and uncertainty

Reliability of technology

Access to support

Loss of production during
installation

Cost

Retention of skilled staff
Finance (Profits or access to
industry funds)

Drivers
Labour costs

Energy costs

Consumable costs

Upper level management
Slaughter chain productivity
Boning productivity

Increase processing efficiency
by minimising overall labour
costs, contamination on chain,
product loss on
chain/boning/chilling)
Maximise product quality
Productivity per worker
Optimising whole carcase
Increasing potential number
of markets

Product quality (food safety,
shelf life, visual quality, eating
quality)

Regulation (WH&S, animal
welfare, food safety,
environmental sustainability,
HR)

Key Roles

Technology Development
Technology evaluation
Industry demonstration
Meat processing and meat
science research
o Tech for slaughter/
boning
o Technology for carcase
evaluation and online
measurements
o Feedback to producers
o Meat science and quality
o Tech for manufacturing
and fabrication
o Traceability
Library database
Product innovation
Education and training
(industry/students)
Other includes;
o Information sharing
o Extension,
o Accessible to all
o Collaborative rather than
duplication

2

Support
Majority prefer to mitigate risk of

new technology through
demonstration of technologies
within a commercial plant
compared to within a Centre.
The Centre would need to foster
the development of new
technologies (engineering,
evaluation, pilot testing and
concept evaluation).

The Centre would need to be both
visionary and applied.

There was significant support for
the concept of a Centre. It
appeared that based on the
legacy of Fututech there was less
support for physical structure.
Highly supportive of a
collaborative approach.
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5. National and International processing technology development

This section relates to Activity 2 and 3 in the project methodology and the objective was to conduct
a review of national and international processing technology development companies, new product
development and the introduction of technology to industry. To address this task Aginfo Pty Ltd
were contracted. As part of this process NSW DPI did provide a list of potential companies to Aginfo
Pty Ltd. In undertaking the task Aginfo Pty Ltd did stray from the project brief and hence only the
relevant findings related to the task will be outlined here. The report from Aginfo Pty Ltd is
provided in Appendix 7 and lists a number of companies around the globe. Aginfo Pty Ltd further
sub-contracted Dr Greg Sullivan to undertake the review in the US.

A number of critical issues were identified in terms of Australia and companies who operate in the
technology development space.

1. There is a small potential market in Australia for developed technology which will limit local
innovation.

2. The Australian companies working in developing technology are undergoing consolidation.

3. There are a range of companies that develop technology, from slaughter line and boning
robotics to water and waste management. There are also companies that develop further
processing machines and others that develop methods to measure carcase and meat
quality traits. The challenge in working with such companies is apportioning IP and this will
be a real issue in the future. Despite this a number of companies indicated interest in
discussing how they could work with a “centre of excellence”.

4. The Australian industry must always keep abreast of overseas developments in meat
processing, adapting technology where applicable.

5. The Australian processing industry often operates on a low profit margin which limits
reinvestment in abattoirs and thus technology.

It should be stated that the concept of a “centre of excellence” is often interpreted in terms of
robotics and automation but this is a narrow interpretation that will not be imposed on the current
project. Certainly processing is under a continual cost-price squeeze (see Appendix 7

Page 5 Aginfo Pty Ltd report), but it also faces the challenge of needing to improve the
measurement of carcases and meat quality traits so increasingly stringent consumer expectations
can be met. Further, environmental regulations will continue to demand that processors adopt
more water efficient systems and implement waste management systems that reduce pollution.

Aginfo Pty Ltd was also contracted to examine models for the adoption of technology by the
processing industry. Although lots of companies were identified (Aginfo Pty Ltd and Dr Greg
Sullivan see appendix 7) there was scant information derived on pathways to the adoption of
technology. However the concept of “integrators” (a concept used in the US) was raised. In this
model the “integrator” works with a range of companies to identity technologies that could meet
industry needs. In a limited way the company Robotic Technologies Australia Pty Ltd operates as
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an “integrator” linking manufacturing companies to suppliers of robotic solutions, with the
provision of technical advice as part of the model. A “centre of excellence” could provide this
service to industry.

6. Review of National and International Research Centre’s

This section relates to Activity 4 in the project methodology. A review of previous and current
national and international research Centre’s which relate to Red Meat Processing Innovation has
been completed. The current International research Centre’s presented are examples of types of
research models. Some were visited in person while others were contacted via phone and email.
Additionally this section also reviews current initiatives and influencing factors which are seen to
be of importance to a potential Red Meat Processing Innovation Centre of Excellence.

6.1.Previous Research Centres
6.1.1. Fututech

Fututech was envisioned as a means of addressing inefficiencies in the Australian meat processing
sector in relation to the slaughtering of beef cattle. The Australian Meat Research Council
commenced the Fututech concept in the late 1970’s with a focus on automated slaughter
technology (Anon, 1996). This work was then funded by the Meat Research Corporation (MRC),
which was a Rural Research and Development Corporation which was funded by a 50/50
partnership between the Commonwealth and the cattle and sheep industries (Anon, 1996).
Fututech was seen as a radical, disruptive technology which would signal a complete departure
from the conventional methods of meat processing (Pitt, 2007). Hence it was an initiative focused
on reducing labor costs in meat processing through the introduction of new technology. The aim
was to develop an automated slaughtering facility, including automated slaughter chain and
mechanical guillotine (Martyn, 2014).

A goal set by CSIRO and Australian Meat and Livestock Research and Development Corporation in
1985 was to reduce production costs by 30% by 1990. In response to this a decision was made to
build a prototype at Cannon Hill in November 1989 at a cost of more than $10m (Martyn, 2014).
Following trials at Cannon Hill, an agreement was reached to test the commercial application of
the technology at Kilcoy in Queensland with a plant being built in 1992. The project however was
plagued by problems as it was particularly susceptible to breakdowns (Anon, 1996). Pitt (2007)
reported that due to the disruptive nature of the new technology and the major impact it would
have on industrial relations agreements, the Fututech initiative was developed under conditions
of “extreme secrecy” and access to the research locations was strictly controlled. Hence much of
the development was done without hands on industry input. Despite the engineering company
commissioned to do the work having large scale global experience (BHP Engineering), detractors
of the project highlighted the recruitment of engineers and technicians that lacked meat processing
experience as a contributing factor to the lack of success of the project (Martyn, 2014).

Pitt (2007) also identified that the lack of engagement of industry and the extreme secrecy resulted
in a lack of ownership by stakeholders and the commitment to support the project began
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to decrease. MRC was eventually forced to abandon the $70 million dollar project and ultimately
the plant was dismantled and sold off as separate components and trialled at other processors’
facilities. Unfortunately this failed attempt of a highly ambitious plan has left industry cautious.
Throughout the national processor consultation, Fututech was raised on many occasions and
there were many within industry reluctant to pursue a model on this scale given the significant
amount of risk.

Based on the information there is on Fututech there are many lessons that can be learned.
Overall the Audit report summary (Anon, 1996) showed that there was;

A lack of research rigor

Unqualified costs and benefits

Ill-defined market potential

Poor project management
Essentially this was a 5 year project that never really had a strategic long term plan for
implementation into industry. It is apparent that industry needs to be heavily involved in the
development of the technology in order for it to be successful. This strategy is to ensure the
technology is applicable; it is able to function effectively under commercial conditions and
importantly industry has ownership and invested interest. For example, if industry is involved in
the conception/brainstorming phase, this denotes their input and imparts a greater vested
interest to make ideas work based on the feeling of ownership. An example of industry working
alongside research and development was shown at DMRI (reported on later) where a qualified
boner is teamed with engineers and they are stationed together. However, notwithstanding the
acknowledged role of multi-disciplinarily in meat industry technical advance, Cannon Hill’s
experience with a non-meat-industry construction partner offers a lesson on its limits. More
broadly, the narrow focus on labour cost reduction (perhaps reflecting contemporary concerns)
may have generated a greater concern over commercial secrecy than would, for example, the
goal of maximizing value per labour unit.

Any future Innovation Centre would need to have its purpose clearly defined. In particular it is
important to understand what the size and scale of the market might be when considering the
impact of the long term viability of any of the technological advancements (i.e. is there enough
business to keep them afloat) and how will it be serviced long term.

6.1.2. CSIRO Cannon Hill

CSIRO is Australia’s National premier research organization which delivers science and innovative
solutions for industry, society and environment. CSIRO’s primary functions are to carry out scientific
research for the purpose of assisting Australian industry, furthering the interests of the Australian
community, contributing to the achievement of national objectives or the performance of national
and international responsibilities; to encourage or facilitate the application or utilisation of the
results of scientific research; and to carry out services and make available facilities, in relation to
science.
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CSIRO Cannon Hill site (near Brisbane) was purpose built in the 1960’s. The facilities at this site
included; office and laboratory space, computer rooms, greenhouses, glasshouses, insectaries,
controlled climate facilities, conference facilities, meeting rooms, an information Centre and
other purpose-built buildings which were relevant to the red meat processing industry such as
refrigerated transport, food microbiology, process engineering, meat industry services, pilot
abattoir and food chemical safety testing.

Historically there were many technologies developed and trialled using the pilot abattoir which
was an export approved abattoir. The advantages of the site were that it was located in close
proximity to multiple commercial abattoirs and this made it easier to remove waste and by
products. The facility did have some minor income streams outside of funded projects where “fee
for service work” was conducted mostly focused on development of value added products (D.
Ferguson, Pers. Comm). In 2007, there were significant budget cuts by the Commonwealth
government and assets were scrutinized across the whole organisation. Given there were three
different CSIRO sites around Brisbane, they were all evaluated including the Cannon Hill site.
After considerations regarding different assets it was decided that it would be more cost effective
to consolidate, hence in 2008 the Cannon Hill facility was closed. The existing facilities were over
40 years old and required significant refurbishment and modification within 5-6 years to meet the
basic scientific and safety requirements of the organisation. Normal maintenance was not deemed
to be sufficient to bring the facilities to an acceptable standard with the facilities at risk of
becoming unsafe and redundant (Anon, 2007).

As a result staff were dispersed with meat science/food science staff either moving to a new facility
built at Coopers plains which has strong food microbiology, fresh meat and value adding focus or
staff were moved to the CSIRO Food Innovation Centre based at Werribee. Others left the meat
science/food science sector altogether and the capability and capacity CSIRO in particular the meat
science area has never recovered. This example provides alerts for the current study about vital
considerations in both the design and operation of research facilities: the usage of physical pilot
plant practice may be both irrelevant for commercial comparison and unsustainable; and the
retention of professional and credible staff in functioning teams requires substantial commitment
in terms of budget and research subject matter. These statements are reinforced in several of the
case studies of foreign organisations that follow.

6.1.3. Meat Training Research Centre Victorian DPI

The Meat Training Research Centre (MTRC) was a three way partnership with Victoria University,
Victorian DPI and Ammonia Refrigeration Industry Association. It was built in 1996. The Centre
included meat science laboratories, a classroom, extensive refrigeration plant, and a licensed
abattoir capable of processing small stock. The MTRC closed in 2014 and a new meat science
laboratory has been built at Attwood (near Melbourne), but with no abattoir.

During the consultation phase Wayne Brown from DEDJTR Victoria (who managed MTRC at time

of closure) and Matt Kerr (technical officer) were interviewed to firstly understand what the role
of the MRTC was and why it is no longer operational. The Centre was used by:-
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Victorian University as part of a food technology and food science course.
Ammonium Refrigeration Industry Association who in the early days ran a course for a
week once a year.
AUS-MEAT to conduct a course every 4 weeks (this is now facilitated through TAFE)
Scientists in the early stages for R & D performed on pigs and then when the Sheep CRC
eventuated there was significant work done with sheep.
When asked specifically about the abattoir the following issues were identified,;
It was not utilized regularly (especially in recent times)
There had not been a kill since 2009
It was only for sheep and pigs
Throughput was about 20-25 per day
It was very labour intensive (manual fed)
There was a need to hire people to help run (often ex-slaughter men)

Disposal of meat was a challenge

Once the MRTC was built it was then up to VIC DPI to maintain it. In the early days there was
capacity to do a lot of commercial work to offset the costs associated with running the facility, but
this diminished over time. MRTC collected fees for delivery of courses, but this income stream
was minimal. Success in securing R & D funds gave the Centre some financial certainty as they
were able to offset some of the running costs against projects. However due to the nature of
funding cycles and the diversity of project types, usage was not consistent from year to year and
DEDIJTR Victoria no longer saw it as a viable option.

We were unable to establish running costs, but feedback indicated that the costs varied significantly
over the years. Fluctuations were generally as a result of major capital expenses (e.g. chiller
breakdown). However, the fixed costs (that is costs incurred regardless of whether the plant
was in use) were also significant.

In terms of conducting experimental work within the abattoir, some opportunities arose (like
bleeding) but it was viewed as more advantageous to experiment in a commercial environment
(i.e. spray chilling, electrical stimulation). This in part is due to the fact that technology can be
superseded so quickly: as noted above this is a recurrent aspect of brick-and-mortar research
facilities. The respondents also noted that in Victoria it would be appropriate to offer easier
access to abattoirs for researchers and research end users.

As a result of these experiences, support for the construction of a pilot plant as part of a potential
Red Meat Processing Innovation Centre of Excellence would seem mixed at best. Key challenges
lay in the commercial viability coupled with concerns in regard to the cost of technological changes
in order to remain relevant. A pilot scale abattoir would also most likely not accurately replicate
the commercial environment (i.e. chain speed). A serious consideration for AMPC is the business
model that would underpin the financial operations of a Centre and the longevity of their
financial support or investment.
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6.1.4. Meat Industry Research Institute New Zealand (MIRINZ)

In 1955, MIRINZ was established as an independent research association. It was charged with
improving the quality of New Zealand export sheep meat. The foundation Director had a philosophy
that research into basic meat science, especially muscle structure and function, would provide
needed solutions for the meat industry. The facilities included significant engineering and meat
science capabilities (capital and staff) (D, Wright, former director) and a small abattoir. It is notable
that MIRINZ has never performed an explicit educational role.

Initially, the Institute was funded on the basis of a partnership between Government, the meat
processors, and the meat producers - with Government and the industry providing roughly equal
contributions. Since 1955, MIRINZ has had to adapt to substantial changes in the way it earns
income. Two of these challenges occurred in the late 1980s; firstly the appointment of a Meat
Research and Development Council by the Meat Producers Board, and secondly a change in
Government's research funding from grants to a more competitive bidding process. Research
became based on contracts dealing with issues that were 'non-appropriable' by commercial
interests (D, Wright, former director). This is one approach to the ownership, and exclusivity of
access to, research results. The separation of company, industry and public interest remains a
challenge in the operation of institutions, particularly as applied to innovation.

MIRINZ became a standalone commercial research institute and therefore found it necessary to
find new sources of finance, which included doing research for overseas clients and no longer
restricting its interests to sheep and beef alone. This commercial expansion was forced on the
Institute, as it could no longer rely on either the New Zealand meat sector or the Government to
fully support its work. Ironically, the prohibition on serving private needs in New Zealand
occasioned its serving private needs abroad. Despite developing into a viable commercial research
organisation, uncertainty about research funding and shortfalls in guaranteed contract income led
MIRINZ to merge with AgResearch in 1999 (which will be discussed in section 3.2.9). The resulting
benefits have been that the MIRINZ 'brand' has continued and meat production and processing
have become more integrated.

MIRINZ is best known internationally for its research on meat tenderness and the development of
industrial techniques such as electrical stimulation to prevent toughness. Mechanical dressing of
carcasses has been another major focus with the result that the New Zealand sheep industry is well
known for its highly mechanised integrated carcass processing systems with resulting
improvements in cost effectiveness, yields of meat and high hygiene standards. MIRINZ has also
made large contributions to both the local and international meat industries in a number of other
areas, including new packaging systems and systems to monitor and control storage and transport
(D, Wright, former director).

The co-operation of meat sector companies has also played a major role in converting scientific
information into technology that could be used in processing plants. Their various contributions
include working alongside MIRINZ staff, allocating space and manpower to test ideas, identifying
problems needing research solutions, and providing funds to support the Institute.
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Although the brand of MIRINZ has been kept intact it has been shown that without ongoing
industry funding MIRINZ was not viable as a standalone organisation. MIRINZ in the past has also
demonstrated to be highly effective in developing and researching technologies for the meat
industry. Since AgResearch took over MIRINZ significant changes have occurred. This is evident by
the rapid decline in staff numbers and a scaling back in activity over time (C, Craigie, pers comm).
This scaling back would indicate that these areas were not seen as viable by AgResearch. What
MIRINZ did particularly well was work side by side with industry effectively.

6.1.5. Summary of Previous Research Centre’s

Form

All four previous research Centre’s reported here had significant capital in “bricks and mortar”.
Despite the unprecedented investment in Fututech, there was no benefit reported from this type
of structure. The concept of Fututech was to develop a fully automated beef slaughter floor, but
outcomes fell well short of this. MTC, CSIRO and MIRINZ were able to show that they all had
benefits in;

Developing technologies that were transferred successfully into to industry
Useful for critical experimental collection of samples (bleeding)
Generating small incomes (renting of facilities, commercial test product, project funding)

However both pilot plant facilities at MTC and CSIRO showed that they were not feasible in the
long term due to the following reasons;

Aged facilities needed significant work to be viable (CSIRO)
Underutilisation

Slow through put

Labour intensive

Staffing

Removal of product and by-product (MTC)

Maintenance

Before MIRINZ was taken over by AgResearch the pilot plant was still operational however now
the facility has been sold and operates as a small commercial abattoir.

Funding

The funding model for each Centre was slightly different, but ultimately they all failed due to the
respective Centre’s not been able to develop financial independence. Fututech was 50/50 funded
with industry and Commonwealth government. MTC, was initially set up by industry, university
and state government, but then was maintained by state government and relied on industry funded
projects heavily for it viability. CSIRO was a federally funded initiative, but also relied on some
industry funds. MIRINZ was initially a government and industry partnership which appeared
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to work well whilst there was continuous funding. When a more formal industry body was
formed and funding became competitive and based on projects, MIRINZ began to struggle and
eventually merged into AgResearch and since then resources and capabilities have been
significantly scaled back. In terms of funding, the common outcome is that a continued source of
funding is required to keep facilities functioning.

Innovation transfer strategy

Fututech did not appear to have a strategy, other than to demonstrate a fully automated
slaughter floor, however due to the lack of success the strategy failed as did the project.
Additionally as highlighted there was little hands on industry engagement. Conversely this is what
MIRINZ in particular had proven to do successfully and this was identified to come from working
alongside groups and having a strong relationship with industry. The CSIRO facility also showed
success in development and implementation of technologies, this was most likely aided by their
extension group that they had and additionally their close proximately to multiple beef
processors.

6.2.Examples of existing Research Centres

A number of international research centres were visited by Justin Roach (AMPC) and Edwina
Toohey (NSW DPI) over a two week period to obtain an understanding of what is happening
overseas and what research models (or parts thereof) are working and what is not. To achieve this
five research centres were visited in Europe and three in the United States. Additionally given our
close proximately and relationship with New Zealand a research centre was also included and
contacted via telephone by Edwina Toohey.

6.2.1. Institute of Agrifood Research and Technology (IRTA) —=Spain

IRTA is a research institute owned by the Government of Catalonia ascribed to the Department of
Agriculture. It is regulated by Law 04/2009, passed by the Catalan Parliament on 15 April 2009, and
it is ruled by private regulations. The general objectives of the institute are to promote research
and technological development in the area of agrifood, to facilitate the transfer of scientific
advances and to evaluate its own technological advances whilst seeking the utmost coordination
and collaboration between the public and private sectors. Since it was founded, IRTA has sought
to establish long-lasting collaboration agreements with other public bodies that operate in
Catalonia in the areas of technological research and development. This approach has led to the
creation of a consortium network of centres (involving IRTA, universities, CSIC, public- sector
bodies, etc.), which is, in effect, an R&D cooperative system.

Legal status

The IRTA is a public law entity with its own legal status, under private sector law with full capacity
to manage its own assets for the fulfilment of its duties. The Institute has full functional and
management autonomy and remains attached to the department responsible for agriculture and
food.
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Organisation

The Governing Council exercises the governance and administration of the Institute of Agrifood
Research and Technology. IRTA reports to the Minister of Agriculture who is the President of the
Board. The Advisory Council is the technical advisory body of the Institute of Agrifood Research
and Technology. Organisational goals include; to become a scientific and technological reference,
an engine of innovation and technology transfer, and be a strategic partner of the agrifood industry.

Operational focus

IRTA operates a number of different Centre’s strategically placed in locations appropriate for the
subject of research undertaken (e.g. they have hubs). It operates under 5 broad areas which
includes 18 programs and 38 subprograms. The 5 areas of operation are:

Food Industry
Environment/Climate Change
Plant Production

Animal production
Economics

IRTA works across the whole supply chain from “farm to fork”. They demonstrate flexibility to
adapt to the changing demands of industry and investment sources: hence they will go where the
money is. IRTA provides services in research and development, industry support, contractual
research, technology transfer, technical assistance and training with 80% R&D and provision of
industry support and 20% professional development and teaching. In terms of animal production
their main focus is pigs, accounting for 60% of their work, beef accounts for approximately 20%
and poultry and lambs account for the remaining 20%. This is reflective of production levels of
these species in Spain. Reducing labour and energy costs is important to the work they do within
meat processing.

IRTA employs innovation managers to handle knowledge transfer and broker relationships
between IRTA and industry (similar to MLA CISP Managers). This is done on both a national and
international level. In terms of the relationship with the processing sector it was identified that
“it is always hard” such that large scale processors will continue to invest, small ones are open to
new things, however “old” ones won’t change. Hence barriers to adoption of new technologies
generally relate to the economics and culture of the industry and businesses. Export businesses
are reported to be more likely to automate processing tasks.

In the big picture there does appear to be some inefficiency in the way their research is carried out
on a fee for service basis. Due to the confidentially agreements between research and the private
sector common issues can be raised and examined multiple times without results being openly
available (this is a very different concept to state and federal research organisations within
Australia). As a result often sample numbers are small and this impacts on the validity of results.
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Main influencing factors in the evolution of the organisation
Strategic to partners in agrifood industry hence they provide a lot of fee for service type
work. As a result this work can cater to special interest rather than commercial drivers of
industry performance.
Industry need — collaborations & tenders
EU — Horizon 2020 is the biggest EU Research and Innovation programme ever with nearly
€80 billion of funding available over 7 years (2014 to 2020). It is a Europe 2020 flagship
initiative aimed at securing Europe's global competitiveness. The Horizon 2020 is a major
influencing factor for IRTA as it has helped shape their strategic direction due to the
significant amount of funding available. Horizon 2020 is an important funding mechanism
for a range of short and long term projects. Funding rounds are quite general to allow
projects to be scoped accordingly.
COST is the longest-running European framework supporting trans-national cooperation
among researchers, engineers and scholars across Europe. It is a means to jointly develop
ideas and new initiatives across all fields in science and technology. COST is an important
funder for IRTA and they are significantly involved in the COST Action FAIM group
(Discussed in section 6.3.6).

Evaluation of performance

During the visit to IRTA they outlined the organisations specific process for measuring excellence
in their outputs and Key Performance Indicators. These are notably oriented toward research,
rather than to innovation. They use 3 indexes as lllustrated in Fig 12, where:

h= scientific output index measures by the Impact factor of a Journal
tt = “The main goal of Technology Transfer: transfer knowledge and technology to the primary
sector and industry by increasing our impact in society” measured by

t' — technical dissemination (extension services, technical seminars, consulting etc)
t?— presence in media, journals, TV, radio, etc
t® — research valorization = measures the deficit of scientific programmes.

e = (personal cost + expenses) - income

ly Scientific output index

- Index that measures the deficit
of the scientific programmes

| Measures the activity with
e the sector (1- e)

(1 - e) self-financing level

TT index

Fig 12. IRTA Key performance indicators
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IRTA also showed their Valorization model on assessing risk (Fig 13). Valorization can be defined
as "a process of adding value”. IRTA describes 3 valorization models, 1) Valorization supplier
client — this is a fee for service and low risk, 2) Valorization: shared risk — joint venture and buy in
and considered medium risk and 3) Valorization: shared risk and establishment of new company —
high risk.

VALORIZATION MODELS @ IRTA

Valorization Supplier-client:
-Technological support

- Consultancy

- R+D services

- R+ D contracts

- Patents and licenses

Valorization: shared risk

- R+D collaboration agreements
- Joint Research Units

- Sharing IPR

- Sharing R+D actives

]“ Sfr(‘:(:\'(’?wll\(t?\tyd IRTA
Fig 13. IRTA assessment of risk

Current areas of work

IRTA is currently in a rebuilding phase, responding to funding cuts as previously there was more
than one funding provider. IRTA had also recently been acquiring existing research providers’
assets due to their closure. IRTA is asset rich, but lack operational funds to maintain/expand. These
changes have resulted in IRTA becoming more of a service provider than a leading researcher.
Their expertise is offered on a fee for service basis to generate revenue, with many staff on a
contract basis. IRTA operates under collaboration agreements with industry. These tend to be on
a % vyear basis and IRTA acts as the R&D supplier to a company. IRTA is more focused on
undertaking R&D than providing engineering capability for the development of new technologies
to avoid issues with IP. IRTA has undertaken Joint Research Agreements with R&D companies in
New Zealand and Uruguay. They did note that in the past they have had better success in
collaborating with other Spanish speaking countries because there were fewer language
barriers.

IRTA Facilities

Infrastructure is a major strength of IRTA as demonstrated at the Monells Centre. The facilities
include research laboratories (food science, meat science, plant science and microbiology), pilot
abattoir, other pilot plant facilities (wet rooms) to develop and evaluate machinery (High Pressure
Processing, slicers, CT scanner) and sensory testing facilities. The laboratories were used
regularly, but the pilot abattoir seemed underutilized and was said to possibly process 300 pigs
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per year, but this was really dependent on what project work was happening. There were also
issues removing meat and by-product, having suitable staff and sufficient throughput (a quite
intensive task). Additionally given that most of their work has come from industry approaching
them with issues, often the research is conducted under commercial conditions and then samples
are brought back to the lab for processing (a model used by a number of Australian R&D groups).
The wet room areas were therefore more utilised to help develop further processing
technologies. These facilities were shared with industry (to test and validate equipment) which
would co-fund the running costs 50/50. Also given the size and overall diversity of the
organization, the industries served, and the various stakeholder bases represented, IRTA is able to
spread the costs of the high level of assets over a number of industries reducing their financial
exposure.

6.2.2. Teagasc — Ireland

Teagasc is the national body providing integrated research, advisory and training services to the
agriculture and food industry and rural communities. Its mission is to support science-based
innovation in the agri-food sector and the broader bio economy that will underpin profitability,
competitiveness and sustainability. Meat research constitutes 30% of work undertaken by Teagasc
with 20 full time researchers appointed to undertake this research. Additionally, 40-60 contract
researchers are employed as well as 20-30 PhD students.

Legal status
Teagasc was established in September 1988 under the Agriculture (Research, Training and Advice)
Act, 1988.

Organisation

The 11 member Authority is appointed by the Minister for Agriculture, Food and the Marine and
has representatives from the farming organisations, the food industry, universities, the Department
of Agriculture, Food and the Marine and Teagasc staff. Teagasc employs 1,100 staff at 52 locations
throughout Ireland. Part of the mission is to provide science based support for the red meat
industries in Ireland. Teagasc has 3 levels:

Research
Education
Advisory

Teagasc is not a levy funded organisation. Major funding comes through Meat Industry Ireland
and Enterprise Ireland who fund a broad range of industry R&D. In general services/contracts
value approximately €4.4 million annually for the Ashtown Food Centre department within
Teagasc. The organisation is funded by; State Grant-in-Aid, fees for research, advisory and training
services, income from national and EU competitive research programmes, revenue from farming
activities and commodity levies. Teagasc as a whole organisation has an annual operating budget
in excess of €160 million and operates in partnership with all sectors of the agriculture and food
industry and with rural development agencies. It has developed close alliances with research,
advisory and training agencies throughout the world and is continuously seeking to
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expand international contacts. Around 75% of Teagasc's yearly budget comes from the Irish
exchequer (National Treasury) and EU funding with the balance generated from earned income.
Some 40% of the budget is devoted to research with the remainder split half and half between
advisory and education services. Interestingly there is a significant proportion of the budget
spent on advisory and education activities. This is a potential service a Centre of Excellence could
provide to increase the rate of adoption of new technologies.

Operational focus
Meat research constitutes 30% of work undertaken by Teagasc with 20 full time researchers

appointed to undertake this research. A major capability decline in Ireland’s industry has
occurred in process engineering. This is due to a lack of funding as manufacturers now supply
directly to meat processing plants. Tyndall National Institute is one of the few that have
significant engineering capabilities.

A major barrier to technology adoption is reported to be the conservatism of the industry. Teagasc’s
transfer model which addresses the barriers to effective technology transfer have included
“knowledge management” and having key people and key structures to showcase what Teagasc
can offer. They hold a national network forum called “Food Innovation Gateway” every two years,
where 20 researchers are selected and developed “in-house” to provide effective communication
to industry at the event. A major aim of Teagasc is to partner researchers who can connect with
industry and communicate with stakeholders to provide effective extension and knowledge
transfer. In the past this has been a major barrier as scientists have been poor communicators
to industry. Technology transfer channels include IP explanation, contract research, strategic
partnerships, training, services and pilot plant.

Main influencing factors in the evolution of the organisation

Markets have begun to open up for beef following industry disruption (Bovine Spongiform
Encephalopathy (BSE) and milk production declining due to a drop in quota prices) which has
resulted in an increase in beef production. The industry in Ireland is heavily export orientated
(90% of beef is exported and half of this is to the UK and the other half to Europe), hence, they
must comply with the regulations of each country they export to. Aligning with Horizon 2020 is
important for funding especially given Ireland does not use an industry levy system to derive
revenue for R & D.

Current areas of work
Teagasc in collaboration with University College Cork have recently been notified of their successful
bid for a Meat Industry Centre of Excellence in Ireland. This Centre will be funded 75% by the Irish

III

Government and 25% by industry. The Centre will most likely be “virtual” in nature with hubs. A
major focus of the Irish Centre of Excellence is the supply chain with a key component of the
Centre of Excellence being the demonstration of new technologies. However, more details on this
will be discussed in the final report as the details of the Centre are currently been finalized. This
provides for an interesting discussion of form vs function of such a Centre: specifically whether a
demonstration function is best served by a virtual form; and if so how best to enable the

information dissemination from such demonstrations.
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Facilities

In terms of food science, meat science and technology development, facilities included a veterinary
approved abattoir, boning halls, chillers, freezers, cooked meat facilities, smokers, consumer
testing, wet areas, food preparation areas, laboratories (food science, meat science, microbiology).
These facilities have provided a role in the development and evaluation of various technologies
(electrical stimulation, Pi-Vac, HPP). Currently the pilot abattoir is underutilized, partly due to
speed and throughput. The pilot plant is designed to slaughter beef and they have the capacity to
kill 12 animals per day. It is now used only for proof of concept and all other experiments are
conducted commercially. Other issues which impinge on the usefulness of the abattoir include;
having the required staff during kills and moving meat and by-products. The cooked meat
facilities/wet areas are often hired out by commercial companies who wish to test products under
controlled conditions. The laboratories are fully used for meat quality and food safety testing.

6.2.3. SRUC -Scotland’s Rural College

Scotland's Rural College delivers comprehensive skills, education and business support for
Scotland’s land-based industries, founded on world class and sector-leading research, education
and consultancy.

Legal status

Academic and government funded not-for-profit business is conducted through SRUC, while
commercial (for profit) activities are conducted through SAC Commercial Limited. The SAC
Consulting Division’s business is addressed by the SAC Commercial Limited Board. The SRUC
Board and the SAC Commercial Ltd Board are both chaired by Lord Jamie Lindsay.

Organisation
2014 marked the first full year of SRUC, Scotland’s Rural College. During this time considerable
progress was made towards bringing together the former land-based colleges of Barony,
Elmwood and Oatridge and the Scottish Agricultural College into one organisation. Some of the real
benefits of the merger have begun to be realised with a renewed emphasis on the value of the
integration of research, education and consultancy activities. SRUC has both consultancy and
advisory divisions and is comprised of:

6 campuses

25 farm and rural business offices

8 vet facilities

7 research farms

Operated as a public sector entity, SRUC can claim charity status. Consultancy is fee-for-service for
which industry members pay directly. Funding arrangements for SRUC include 40% funding from
government and 60% funding from outside government e.g. consulting.
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Operational focus

SRUC's vision is to lead innovation and sustainable development in agriculture, land and the rural
sector. Their global aims are to create SRUC academic resources which have national impact and
global influence; to be an international leader in land-based research and consultancy services; to
be a sustainable, well-resourced organisation with exemplary environmental credentials and real
ownership amongst students; staff and stakeholders and to continue to build on their assets and
reputation. SRUC work across 3 research areas:

Land, Economy, Environment and Society
Animal and Vet Science
Future farming systems

SRUC does work across a range of species with beef genetics a key area. Research and extension
used to sit under the same section and now have been separated out and this is problematic.

Current areas of work

SRUC reports a focus on blue sky research and particularly on applied research and its benefits to
industries. This appears to be serving an awkward mix of public and private interest, and also
begs questions about the place of innovation in SRUC’s portfolio as there did not seem to be any
innovation strategies. SRUC has collaborations with R&D Centre’s in over 55 countries (mix of UNI
and public sector institutes) and attracts a lot of international students and in general have no issue
in finding people to undertake PhDs/scholarships given their location in the UK and EU.

Project/research work tends to be bottom-up funded. Innovate UK is a new group that SRUC
intends to work with further into the future to leverage R&D funding. SRUC has many of the issues
associated with industry input (e.g. short term view, business-centric thinking) and research
in Scotland, like in Australia, is dictated by business needs. Barriers to technology adoption have
been identified in terms of fear of lost jobs within industry as crucial. A major issue in the past
has been that scientific research has not been undertaken to address industry needs, showing a
research lead approach rather than industry lead approach. The structure of a potential Red Meat
Processing Centre of Excellence should ensure an industry led approach in collaboration with
research providers.

In terms of accelerating adoption rates a key strategy for SRUC is linking business and academia
through; knowledge, know-how, innovation; relevance of research; provision of equipment and
capital; research funding. Providing effective forums for this to occur are highly critical in the
development of any new work.

Facilities

The facilities of SRUC are focused at on-farm and or live animal production as that is SRUC core
business. Facilities include, experimental farms (livestock and crop species), plot-scale agronomy
trial capability, nitrous oxide emission measurement equipment, individual food intake
measurement, facilities for dairy and beef cattle, methane measurement facilities for livestock,
suite of techniques for monitoring animal behaviour, CT and ultrasound scanning, animal and crop
science laboratory facilities and conference and teaching facilities. The part of SRUC that we
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visited was new due to the recent change in structure with the combining of multiple organisations
and as such the success of this structure is yet to be verified.

6.2.4. DMRI — Danish Meat Research Institute

The Danish Meat Research Institute (DMRI) is an international leading research and innovation
Centre within food of animal origin and a subsection of the Danish Technical Institute (DTI). The
purpose of the DMRI is to assist its customers in improving their competitiveness. The Institute
adopts an interdisciplinary approach to innovation and to the task of improving the ability of small
and medium-sized companies to exploit new technologies and combines state-of-the-art technical
facilities to provide leading edge solutions to operational and technical problems.

Legal status

The Danish Technological Institute (DTI) is an independent, not-for-profit institution. It has been
approved as a technological service institute by Danish Ministry of Science, Technology and
Innovation. The Institute was founded by Gunnar Gregersen in 1906 as an independent
institution and is one of the oldest of its type in the world. The Board of Representatives consists
of up to 33 members appointed by the leading interest organisations in Denmark.

Organisation

The DTl is divided into seven divisions each representing specialised technological and industrial
knowledge; together they constitute a multi-disciplinary competency platform offering world-
class development, testing and pilot production facilities. Combined with the close collaboration
between the divisions and the business community, their high-technology platform is decisive for
their ability to create innovative and technological solutions that work. Key figures 2013 for DMRI
include: turnover €17.8 million, Danish commercial turnover €5.2 million, R&D activities €11.8
million, Performance contracts €0.8 million; with 120 employees.

It is important to note that the Danish agricultural sector (particularly the pork and dairy) operate
essentially in a vertically-integrated manner occasioned by farmer co-operatives’ ownership
through all stages excluding retail. Retail influence is however constrained by the dominance of
exports in Danish production.

Operational focus

The aim of DMRI is to develop solutions for the meat industry and provide domestic and
international consultancy and training within process design, productivity improvement, product
quality and hygiene to abattoirs and processing companies. DMRI also focuses on methods and
technologies for efficient production of safe meat products of high quality at competitive prices.
The majority of R & D has been focused on the pork industry (95%), poultry (3%) and beef (2%).

The primary objective of DTI's ideas and innovation department is to support scientists, inventors,
entrepreneurs and innovative companies in conducting efficient development of new products and
business ideas. DTl assists the idea owner from the initial stage of idea generation to the final stage
of commercialisation. From our visit they stated how “they try to stay ahead of the game
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before industry has the problem”. This is a very proactive approach to R & D and could be a good
philosophy for a Red Meat Processing Innovation Centre of Excellence within Australia. Additionally
they have kept a narrow focus as “they can’t be good at everything”. These focus areas change
every 6-7 years to adapt to industry. This would be a challenge for a physical Red Meat Processing
Innovation Centre of Excellence given the diversity of issues across the industry. In order to service
the whole industry there would need to be a vast set of expertise and hence to achieve this perhaps
a multidisciplinary collaborative approach is needed to have the capability within identified focus
areas.

DMRI internal projects tend to be initiated on a yearly cycle and project management based on
Gantt charts to track progress. This chart was inspired by experience of working within a factory.
The model includes maturation, co-creation, partnering, project catalogue, qualification and
funding (Fig 14).

Project initiation

/- MATURATION
COCRLATION
PARTNERING
QUALIFICATION

PROICT CATALOGUE
/ FUNONG

Fig 14. DMRI project initiation

This concept which they term an innovation model is not a project management tool. It identifies
the project status and how it aligns and connects to the broader program and industry priorities
and more of a stage-gate approach is utilized (Fig 15). Extension is a key component to this model
and all projects are organised and delivered through this framework. This standard approach
allows a constituent communication of project outputs.
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Innovation model | Phase changes (gates)

Phase changes are recommended
> by the expert monitoring group
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Group Manue
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* Strategical goals, risc, needs, * Goals, risc, progress, use of * Project Management,
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Business Development the project economy management
* Twice a year * Every quarter * On a daily basis

Fig 15. DMRI innovation model

Commercial contracts with industry are based on six concept areas; factory design, yield
improvement, process improvement, capacity improvement, quality improvement and
development of new equipment. DMRI has focused on having a business model that is stable yet
flexible and is designed to be current with industry needs to continue to get buy in. DMRI have
identified having critical mass as very important however the number of employees at DMRI has
reduced by 50% over the last 10 years while the value of pork has increased. DMRI tend to invest
in longer term projects (approx. 75% of project) compared to the current funding process within
AMPC where long term projects constitute only 25%.

Current areas of work

DMRI is focused on research that will ‘change the game’ i.e. disruptive research and this notion is
supported by a department of industry report in Australia which concludes there is greater return
on new to market innovation (Anon, 2014). It was estimated that DMRI research outcomes have
saved the Danish meat industry more than €300 million per year.

A levy funding committee including industry members and scientists is used to identify research
priorities however this group does not have the final say on what is put to tender or funded. The
Institute is dependent on significant government funding, however they aim to grow the consulting
and fee for service streams where 57% comes from levy and associated funding ($6 levy per
head) and 42% from contracting e.g. consulting.

FAIM (Section 6.3.6) has been beneficial to DMRI through the exchange of know-how between
individuals. DMRI develop monthly profit/loss information to ensure sustainability and efficiency
of staff. DMRI believe industry collaboration is “key” to any research project undertaken.
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Facilities

DMRI had recently downsized and moved to a new facility. They have access to meat science and
consumer testing facilities, a full commercial kitchen, chillers and freezers, engineering workshop,
office space and library. An interesting “knowledge transfer” concept was the use of office space
(in terms of technology development) where boners and engineers shared a common office
allowing for cross pollination of ideas. Another interesting concept was a “mobile truck” that
contained a variety of different equipment such as a CT scanner, this concept allows the technology
to be taken to commercial abattoirs to either be developed, trialed, or used (the University of
Melbourne has a similar mobile truck with a DEXA). Depending on whether technology was
unloaded or product tested within the truck would depend on the level of commercial replication
and is something that could be considered for a Red Meat Processing Innovation Centre of
Excellence.

Overall there are many aspects of DMRI that have been proven to be successful for the
organisation. These include; CO, stunning, automation of slaughter and boning in the pork
industry and more recently meat quality measurement and CT scanning. DMRI has a unique
advantage in being able to draw on skills and expertise from other industries that fall under DTI
and also that is mainly works with the pig industry. Additionally it appears they have a high
critical mass of expertise which evolves over time. This critical mass (of staff and resources) is
largely a function of the longstanding reputation of DTl and DMRI being established over 100 years
ago. To achieve this level of critical mass under one roof could be a challenge for a physical Red
Meat Processing Innovation Centre of Excellence in Australia. A further attribute of DRMI is its
inherent alignment with production agriculture by way of the vertically-integrated meat
industry: this allows exploitation of co-innovation and within-value-chain relationships which can
enhance the quality, extent and rate of innovation. In terms of the automation of slaughter
technology in pork this has largely been achieved because of the uniformity of the product
coming in and hence is far less complex product to deal with compared to sheep and beef.

6.2.5. Georgia Tech

The Food Processing Technology Division (FPTD) develops innovative technology systems to
enhance the productivity and competitiveness of Georgia’s food processing industry. The Georgia
Tech Research Institute, FPTD works collaboratively with university and industry partners on
projects involving robotics, advanced sensors, environmental treatment, and worker and food
safety technologies.

Legal status

The Food Processing Technology Division is part of the of the Aerospace, Transportation and
Advanced Systems Laboratory at the Georgia Tech Research Institute, the nonprofit applied
research arm of Georgia Tech.

Organisation

The Georgia Tech Research Institute (GTRI) employs nearly 1600 highly-skilled people and conducts
more than $200 million in government and industry sponsored research each year.
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During the fiscal year that ended June 30, 2014, GTRI recorded revenue from contracts, grants, and
other sources totalling $305 million, compared with $300 million for the previous fiscal year and
undertook a range of defence related projects accounted for 90% of their activity and agriculture
related work accounted for 10% of their activity.

GTRI is a non-profit applied research and development organization. All proceeds from contract
research and development are invested into the enhancement of capabilities and facilities to
further GTRI’s educational and scientific mission. Investment break-up is education (5%),
outreach (10%), research (75%) and technology assistance (5-10%). GTRI is funded through 50%
University/Government contracts and 50% consultancy contracts.

Operational focus

FPTD’s vision is to be the technology innovation and development provider that enables Georgia
to be the undisputed leader in poultry, agribusiness and food processing. The goal of FPTD is to
transition technologies from concept to commercialisation, as quickly and economically as possible.
Georgia Tech has developed four contract mechanisms that enable industry to engage with
researchers at all stages of R&D. These agreements were carefully crafted to streamline the
contracting process and provide straightforward intellectual property terms for companies
engaging in collaborative research.

The four contracting mechanisms are as follows, and they exhibit varying adherence to innovation
support:

Basic Research: Explore fundamental challenges in a technical area,

Applied Research: Identify solutions to real-world challenges,

Demonstration: Improve an existing technology

Specialized testing: test new and existing products.

Research is split across 2 components; firstly exploratory research that is high risk/high reward
disruptive research (often they will fund 6-10 projects per year). FPTD will generally provide seed
funding (Ave $40K) for proof of concept then if successful this would feed into a full research
programme with longer term goals, but be less risky given the proof of concept stage. The second
component of research is standard research and is generally based on one year contracts and this
is the most common form of funding. The form of funding however was seen as very short
sighted and restricted the ability to solve bigger picture problems as well as being quite
inefficient. Issues associated with industry based research are similar to those experienced in
Australia, in that industry is set in its ways and often too narrowly focused on short term small
gains. This concept has been shown to achieve less return on investment within Australia (Anon,
2014). A Red Meat Processing Centre of excellence could act as a mechanism for encouraging
longer term blue sky programs for greater long term industry gains.

Education of the stakeholders is generally done using field days and additional outreach services
including the publication of Poultry Tech, Poultry World and National Safety. Within the poultry
Tech publication, researchers’ photos are placed with stories to lift profiles. The technical
assistance program is focused on a defined small industry problems, this service can be provided
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at a moment’s notice. An example might be 1-2 days’ work plus a report and they have 5 main
people that service this area.

Advisory committees guide investments made by the institute. These groups are made up of
researchers and industry representatives. How the advisory committee is set up for any potential
work conducted by a potential Red Meat Processing Innovation Centre of Excellence is an
important consideration. Based on visiting GTRI, having both industry and research representatives
has been critical to their success. GTRI investments are long term based and aligned 5, 10 and
30 year strategies.

Current context

Georgia Tech operates with other universities through partnership agreements, the engineering
program is a new initiative and mainly focused on poultry given the location in the US. FPTD has
been in operation for approximately 10 years with state of the art engineering facilities and falls
under the umbrella of the broader Agricultural Technology Research Program.

Disruptive research is critical for further advancement of this institute and the industry in the US.
The poultry 2030 vision (a US program) is a clear guiding initiative for future investment in the
industry. Test-beds are utilised to determine the value technological R&D will have for an
industry.  The institute acts as not only the engineer, but also the selling force marketing
engineering solutions to industry. It appears that having a successful outreach program is an
important key to any Centre of Excellence model as it proves the worth of the Centre to its
constituents.

Regarding IP management, any technology developed by the Institute must stay with the
University. This can then be licensed to companies to use, but clearly enters the University’s
balance sheet and becomes a saleable asset. This is a Federal mandate so Universities do not
become competitors to industry.

There is no levy funding available for chicken, but there is a tariff on beef, pork and dairy producers.
Fees go to a check off system which funds state interests and research of a short term nature.

Facilities

The FPTD was relocated to a new purpose built facility 10 years ago and includes office space,
teaching facilities and a multi-purpose engineering and technology testing facility and post
graduate student facilities. These rooms surrounded a big workshop area which could be viewed
through glass all around the building. The workshop is available to engineers and students and to
some commercial companies. The overall design and working function of the facility appeared to
be well utilised and was simplistic as previously mentioned and although they are able to use the
facility as a test — bed they still raised issues in transferring these technologies to industry.
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6.2.6. TexasA & M

The Texas A&M University System was officially established in 1948 and has evolved into one of
the largest systems of higher education in the US, with a state-wide network of 11 universities,
including their flagship, Texas A&M University, and ten regional universities across the state. The
Texas A&M System, has a total operating budget of $3.8 billion. The Animal Science department
strives to meet the needs of all stakeholders by providing outstanding teaching, research and
extension programs.

Legal status

The Texas A&M System is governed by a nine-member Board of Regents, appointed by the governor
and confirmed by the Texas Senate for six-year terms. A non-voting student member was added
in 2006. The A&M System chancellor oversees the day-to-day administration, and each of the
A&M System’s 19 members has a president, CEO or director. The Board of Directors of the
Agricultural and Mechanical College of Texas initiated the development of the Animal Husbandry
Department in 1903. In 1965, the department became more encompassing and was renamed the
Department of Animal Science.

Organisation

Texas A&M was established under the states land-grant system meaning that the university is an
institution that has been designated by its state legislature or Congress to receive the benefits of
the Morrill Acts of 1862 and 1890. The original mission of these institutions, as set forth in the
first Morrill Act, was to teach agriculture, military tactics and the mechanical arts as well as classical
studies so that members of the working classes could obtain a practical education. The A&M
System’s agencies, which conduct research and bring practical applications of research findings to
the people of Texas, also came out of the land-grant system. There is now at least one land-grant
institution in every state and territory of the United States, as well as in the District of Columbia.

Operational focus

Disciplines within the department include reproductive physiology, animal breeding and genetics,
food science, microbiology, equine science, dairy science, animal nutrition and meat science. The
department responds to the Texas animal industry through research and education programs in
equine, beef, dairy, swine, sheep and goats. Income sources for Texas A&M include consultancy,
on-site butchery provides turnover, delivery of information courses such as beef industry 101, and
Texas BBQ industry training.

Many of the animal science faculty staff, hold joint appointments with the Texas A&M Agrilife
Research and Extension arm of the land-grant system in agriculture. Texas A&M Agrilife Research
and Extension Centres conduct basic and applied research to improve the productivity, efficiency,
and profitability of agriculture while helping to conserve natural resources and protect the
environment. A new program has been developed to help bridge the gap between companies
and universities so all parties are better integrated and know what each other are doing. The
faculty’s focus is the training and education of students seeking careers in meat and livestock
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industries. There has been a greater push on internships which is a great opportunity for the
student to get a taste of different roles within abattoirs or industry and employees get an
opportunity to know students. The Masters of Agriculture Program is the flagship program of the
faculty (it is specifically more hands-on than other programs and particularly relevant to meat
processing). It also encourages students to stay in the industry. Approximately 50% of PhD
students coming out of the faculty are transferring directly into the industry with many
embedded within abattoirs. This appears to be an excellent initiative and should be considered as
a possible function of a Red Meat Processing Innovation Centre of Excellence, in order to increase
capability and skill across the industry. A graduate or cadetship program could be designed to
enhance capability in areas of industry where Australia may seem weak and create a passion for
the industry during early studies. A Red Meat Processing Innovation Centre of Excellence could
facilitate strategic alignments between various universities and processors and this could be a
mechanism which further drives innovation within plants and it is understood that this is a recent
initiative of AMPC.

Current areas of work

As a result of the check off system (which is a US state levy system where S1 USD levies are paid
per head for any animal sold), government imperatives and strategies have a major impact on
how and what Institutes can invest research time in because they are the ones that are funding
the work. Investment in automation and processing efficiencies has slowed because there has
been a reduced uptake by industry. This notion was supported by a US processor who had
initially adopted robotic automation technology (for splitting carcases) which now have removed
them due the higher running cost compared to manual labour. Semi-automation and manual
assist technologies continue to be important especially where improvements can be made in
WH&S. Current work been carried out by Texas A&M has been focused on genomics which has
been driven by certain processors to achieve consistency in product.

Extension of R&D is key for the Institute through the Agrilife extension which was set up over 100
years ago to help the general public with food related issues. This program utilises extension
agents set up in different counties addressing count specific priorities and issues. The Institute
excels at delivering information to the general public on the importance of the beef industry to the
economy and provides extension sessions on the beef industry. This has been successful in
increasing acceptance of Cryovac packaged meat in the US market.

Committees have been established through industry funded levies for exchanging research ideas
(i.e American Meat Science Association to be discussed Section 6.3.7). These ideas feed into the
work undertaken by the faculty. Voluntary levies have been collected since the early 1990’s. The
check off system is critical in supplying government funding to R&D. The committee controlling
the check off levy is made up of academic researchers and industry. The National cattlemen’s
association has had major input into research initiatives in the past which have tended to be very
short sighted.
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A new direction of R & D has been in genomics and genetics for feed efficiency and meat quality
and this work has been driven by the processors especially those with vertical integration. This is
a forward thinking notion which has the ability to increase productivity across the whole industry.
A consideration for the design of the institution is the extent to which the whole-industry
commitment is occasioned by ownership in terms of vertical integration, and indeed whether it
can be achieved without it.

Facilities

The Rosenthal Meat Science and Technology Center (RMSTC) was a purpose built Centre to provide
a facility to conduct teaching, research, and public service activities of the Department of Animal
Science. As such, it is a comprehensive facility, devoted to the development of science and the
application of that science to the solutions of problems in animal and meat science.

The facility was built with donated funds and is becoming an aged facility now. It contains lecture
rooms where carcases can be brought in for teaching purposes, wet rooms for boning and value
adding, cooking facilities for value adding and consumer testing, meat science and microbiology
laboratories and a pilot abattoir which is less frequently used due to the mass expansion of the
overall university and hence increased urban encroachment.

The abattoir is solely operated for teaching, education and research and kills approximately 1000
head per year. At the side of the abattoir there is a butcher shop which is open to the public and
sells the meat and is staffed mainly by students. The size and scale of the university alone helps
support a facility like this one with 59,000 students enrolled. This service is unlikely to be self-
sufficient, but is a draw card to bring students to the university and is highly valued for its
teaching capability.

Texas A&M do have significant facilities with good utilisation, however they have the critical mass
(people, size and scale of industry) to support the initiative. Meat Science in Texas and in America
is a very prestigious group to be a part of. University courses have many interactions with meat
science throughout the whole degree, which is a very different concept compared to Australia.
Most animal science/agricultural science courses within Australia have a subject or part of a subject
dedicated to meat sciences and then those students are eligible to compete in a National meat
judging competition (which has grown each year) which if selected can complete in the American
university competition. The American meat judging system has multiple competitions, which are
highly competitive and often those students selected in university teams are highly sought-after
for employment after graduation by industry as they have proven a high work ethic and
commitment. It can be said that there is a real meat science and industry culture in the US possibly
as a result of the critical mass.
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6.2.7. Colorado State University

The Department of Animal Sciences has the unique mission of serving Colorado’s large and
diverse livestock industries. Research, teaching and extension/outreach activities in the
Department of Animal Sciences focus on developing industry leaders and improving profitable
production of horses and food animals through the application of science and technology, resource
management and food product enhancement. There is an emphasis on addressing societal issues
concerning food safety, product quality and value, animal care and management, and
environmental impacts of animal agriculture.

Legal status
The faculty is Board managed and undertake government contract research, private consultancy
research and fee-for-service work.

Organisation

The Center for Meat Safety & Quality (CMSQ) consists of a multi-disciplinary group of scientists,
staff and students that have a common goal of addressing global issues related to meat safety and
quality. The CMSQ is positioned, staffed and equipped to respond rapidly and competently to meat
safety and quality issues with research and education, no matter where the need may arise. A new
pilot plant and training facility will facilitate hands on learning for the world’s industry.

Operational focus

The Program in Meat Science at Colorado State University conducts and publishes applied
industry research addressing significant and timely issues related to the global competitiveness of
red meats, including red meat safety and product quality, and efforts to export more red meat
products to international markets. Results and conclusions of these projects are beneficial to the
red meat industry, consumers and regulatory agencies in the United States and around the world.

The CMSQ has 7.5 FTE all meat science and food safety focused. CSU works mostly with beef
(70%), pork and lamb (25%) and is starting to do more work in the poultry industry. Almost all
work is contract based and project funding comes from, the 50% industry check-off (state levy
system) funding, 10% from corporate sponsorship (i.e. Zoetis, JBS) and 40% from Federal funding.

CSU has federally funded research associated with antimicrobial resistance, food safety and
STECs. They also continue to have a focus on meat science and more recently international trade
research. Their outreach program is both federally and state funded, however support for this
has been declining and there are less extension specialists now. In terms of overall agriculture this
trend is the same within Australia. It was indicated that despite working well in collaboration with
big plants like JBS, Cargill, Tyson and National beef their communication with smaller plants is
“not been done very well”, due to the fact they really don’t have the capability to achieve this.
The level of communication across the whole industry is something that might need to be
considered as a function of a potential Red Meat Processing Innovation Centre of Excellence to
help facilitate innovation across industry, not just amongst certain sectors.
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Current areas or work

CSU is currently in the process of developing a multi-million dollar Global Food Innovation Centre
and has adopted a 15 year approach. Funds for this establishment have been raised through
State funding, Agricultural University foundation and industry support partners such as JBS. This
industry partnership is one example of the opportunity there has been for a long association
between JBS and CSU in part due to their geographical locations (JBS head office and CSU 20
minutes apart) and the long association of CSU with the Monfort family who previously owned
abattoirs that are now owned by other companies such as JBS. The ongoing financial support of
JBS will be important to the Centre. There is hope to also get investment and support from other
major players such as Cargill and Tyson.

A major goal of the Centre is for CSU to continue to educate the next generation of meat science
leaders. It will provide a world class facility for research, education, and innovation while keeping
true to the land grant mission and agricultural roots of CSU. The Centre will be multidisciplinary
in nature covering all aspects of the production, food and consumer continuum including; animal
handling and well-being, nutrition and health, food safety and security, value add and culinary
development and international collaboration. Colorado State University and Charles Sturt
University (CSU2) have a memorandum of understanding, but are yet to have any formal links and
CSU2 relies on NSW DPI for Meat Science supervision of post-graduate students. CSU
collaborates often with the Texas Universities (A&M and Tech).

The new Global Food Centre will add to the current capabilities significantly with culinary training,
product R&D, and retail food service sales and testing. However it will be managed within the
Centre for Meat Safety and Quality (as has been the case in the past with their previous outdated
facilities) and hence will operate in the same manner as stated above. This means that the Centre
will continue to rely on contract based and project funding as previously stated (50% industry
check-off state levy system funding, 10% corporate sponsorship (i.e. Zoetis, JBS) and 40% Federal
funding). Additionally the Centre’s ongoing costs will be met by “gifted” money made to the
Centre, continued research funding, and industry partners. Also, given a key focus of the Centre is
teaching it would be supported by the university as the new facilities will be a major draw card for
students in a competitive market. The Centre will continue to follow the same governance with
an eight person steering committee with a range of expertise; this group has a chair person and
an administrative advisor. Focus areas are ultimately set by funding providers as previously
indicated. The mechanism for the transition of innovation is derived through established alliances
with companies who collaborate on most applied research and often these collaborations occur
across more than one company. A current example is a project that is underway to develop new
water-saving technologies for applying intervention chemicals to beef, pork and poultry; partners
in this alliance include JBS, Pilgrim’s Pride, Washington Beef, and Birko Corporation. It was stated
that in recent times there is very little research that CSU conducts is completed ‘on an island’; they
generally work with several collaborators and sometimes several scientists with an array of
expertise to address complex issues.
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Facilities
The facility is still in the construction phase, Fig 16 gives a schematic view of what in the end the
facility will look like and an additional insert indicates the estimated costing of the Centre

development (Fig 17).

Innovation Center, would honor the lon'gtime partnership of Dr.
Smith and Dr. Grandin and provide expanded opportunities for
research and education in livestock handling.

Fig 16. Schematic view of the CSU Global Food Innovation Centre.

Estimated Naming Areas and Gift Levels for the
Gary and Kay Smith Global Food Innovation Center

Temple Grandin Animal Handling

and Education Center $5 million
Aaditorium Classroom - 180 seat $2 million
Meat Processing Area — Harvesting «e......ccccoeeurevienieninns $1.5 million
Mieat Processing Area — Fabrication .....c.ccverncnee. $1.5 million
Retail Meat and Dairy Store and Café ......cooeeocccivcnnnene $1.25 million -
Ready-to-Eat and Value-Added Processing ............c.coceee. $1 million
Atrium/Entrance Lobby $1 million
Caulinary Research Area $1 million
Meat Demo Classroom - 130 seat $500,000 '
Poultry Processing $350,000
Harvest Holding Area $300,000
Executive Board Room $250,000
Sensory Analysis Room $250,000
Wet Lab (2) $200,000
Dairy Value-Added Research Area $175,000
Office Reception Space $150,000
Processing-Research Cutting (2) $150,000
Processing-Dry Aging Room $100,000
Gary Smith Visiting Scientist Office $100,000

Mazintaining Future Exceflence: 10 percent of every gift will fund an endowment
o support bailding maintenance and improvements in perpetuity.

Fig 17. Estimated costing
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As a way of raising funds for the Centre, previous students and affiliations of CSU were asked if
they would like to “gift” towards the Centre with 10% used for the ongoing maintenance and
improvements of the Centre. Such revenue raising is not uncommon in the US, but would be hard
to replicate within Australia.

6.2.8. Grimsby Institute - Food Refrigeration & Process Engineering Research
Centre (FRPERC)

The purpose of FRPERC is to seek the attainment of knowledge through research for government
and industry and to transfer this knowledge through publications, conferences, direct work with
industry and training and education for industry.

Legal status

The Grimsby Institute Group (GIG) is one of England’s largest providers of Further and Higher
Education. With a rich history of developing innovative training and education solutions for the
community, the Group comprises of the Grimsby Institute, University Centre Grimsby (UCG),
Yorkshire Coast College (YCC) in Scarborough, Lincolnshire Regional College (LRC) in Skegness, The
Academy Grimsby (TAG), which offers an alternative educational route for gifted 14-16 year olds,
and Lincolnshire Rural Activities Centre (LRAC) in Louth. This structure is similar to what could be
termed a National Network concept.

Organisation

The Food Refrigeration & Process Engineering Research Centre (FRPERC) was transferred to
Grimsby Institute after 18 years operating as part of the University of Bristol. The FRPERC was
established in 1991. The staff had previously been members of the Institute of Food Research —
Bristol Laboratory (formally the Meat Research Institute before that) founded in 1967 and this is
essentially now a small group.

Operational focus

A core role of FRPERC is delivering education and training. FRPERC aims to use its skills and
knowledge to benefit both industry and students.  Additionally, FRPERC takes part in
collaborative, directly funded and confidential research.

1. Collaborative research - FRPERC frequently collaborates with one or more groups from
industry and other academic or research based institutions to complete research projects. This
model of research is actively encouraged by government funding bodies.

2. Directly funded research (Public) - FRPERC can work directly for funding bodies or
companies without any other partners. These projects tend to be more specific, innovative,
or pure science based than collaborative research.

3. Consultancy and confidential research (Private) - FRPERC can also carry out research for
companies that require research to be carried out on their behalf, including confidential
work, where they do not want to share the findings with other partners or potential
competitors.
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Focused on science that will provide commercial benefits, the meat research that is conducted is
driven by industry needs and requirements. FRPERC is funded 40% consultancy, 40% public
research (government) and 20% education initiatives (training). Original research was funded
through industry levies, but this has since been removed.

Due to geographical location FRPERC has done a lot of work in the fish industry as it is based at a
major port for export and hence all major UK processors are based here. This highlights the
importance of geographical location which considering a physical building for a potential new
Centre. FRPERC provide demonstrated skills in refrigeration and processing technology, but have
very low capacity.

Current areas of work

Membership models for identifying broad industry investment initiatives were identified as a
good option for R&D priority setting. These involve members of different industries coming
together to brainstorm and identify key issues that affect all primary and manufacturing
industries. This is not funded by a levy, but instead a membership fee for businesses to be part of
the organisation. Membership then allows access to research outcomes and priority setting
sessions.

As a result of the move from Bristol to Grimsby there was a loss of key staff who also took with
them knowledge and experience within industry. It was noted that there are capability
shortcomings that have also occurred as a result of general government cost-cutting across the UK.
Many R&D Centre’s simply do not have the staffing levels and access to capital to undertake high
level engineering research. Grimsby is looking at partnering with the University of Lincolnshire to
overcome this issue. Similar issues exist in Australia regarding high level researchers in the food
industry e.g. plenty of scholarships on offer, but few jobs after completion. Strategies are
needed to increase capability across the sector at all levels and not just to focus on supporting
PhD’s, but also have strategies for middle stage (after PhD) to ensure there are employment
opportunities.

As a side note it was discussed how CenFRA (UK’s Centre of excellence for all robotics and
automation activities relating to the food and drink industry) is a good example of how CoE’s can
fail. It was a government funded initiative in the initial stage that was intended to become self-
sufficient, but this did not eventuate as commercial outcomes envisaged did not eventuate
(potentially like Fututech). The Centre was not ready to commence 100% operation when opened
and hence didn’t become fully effective for approximately 5 years and the consultancy approach
did not include fee-for-service to help sustainability of the Centre. It does appear that this was
not a very strategic model for a Centre or well supported during critical stages or well managed.
Given the nature of what CenFRA does it was attempted to visit them, but this proved unsuccessful
due to a lack of response, but follow up phone calls and emails have been sent to enquire further,
but there has been no acknowledgement of correspondence and is unclear if the Centre is in
operation at all.
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Facilities

Due to the low critical mass (of staff) it was apparent that there were limited facilities available to
staff on site in terms of engineering production etc. This was seen as a contrasted compared to
previous facilities that staff had access to when based at Bristol. Given there was a big focus on
students there was ample resources to support them.

6.2.9. AgResearch

AgResearch is a Crown Research Institute and partners with the pastoral sector to identify and
deliver the innovation that is needed to create value for the country.

Legal status

AgResearch Limited is New Zealand’s largest Crown Research Institute (CRI) by revenue. As an
independent, Crown-owned research and development company, with the Minister of Science
and Innovation and the Minister of Finance as shareholders, AgResearch is owned by the people of
New Zealand and works for the benefit of New Zealand.

Organisation

AgResearch has approximately 850 staff spread across four campuses and farms in the Waikato,
Manawatu, Canterbury and Otago. Agriculture is New Zealand’s largest export income earner,
and AgResearch plays a key role in delivering new knowledge and technologies which underpin the
pastoral, agri-food and agri-technology value chains. They aim to achieve this by working closely
with sector partners and its strategy is outlined in a Statement of Corporate Intent.

AgResearch is a multidisciplinary organisation serving the all sectors of New Zealand agriculture
with a diverse range of capabilities. The AgResearch group that is related to red meat processing
is AgResearch MIRINZ which has specialists in food safety, meat science, energy and processing,
non-invasive measurement and bioprocessing. This group is derived from the Food & Bio-based
Products group of AgResearch. These capability areas are essential to effective and efficient
processing of meat and other food products.

Current areas of work and Facilities

In July 2006 the Food, Metabolism & Microbiology Section of the Food & Textiles Group of
AgResearch Ltd was officially launched. This Section included AgResearch MIRINZ-based teams
focused on ensuring quality, consistency, and safety of meat products. The Sections' focus areas
are Food Safety, Energy & Processing, Microbiology, Meat Science, and Nutrition and Metabolism.

AgResearch MIRINZ has gone through significant change over the past 50 years, and the core
research areas have shifted accordingly (as shown in Section 3.1.4). The work at AgResearch
MIRINZ encompasses parts of the pastoral sector value-adding chain from farm to fork, pasture to
plate, and grass to glass. More recent changes have included the sale of their abattoir facility at
Ruakura to specialist meat processing company Wilson Hellaby. The sale was concluded on 1
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December 2014 for an undisclosed price. It was sighted that this was to “enhance the long-term
viability of the operation and ensure the retention of jobs for our abattoir staff,” and it is hoped
that the commercial company can achieve this and further improve the facility’s operational
performance and market share.

The Ruakura abattoir was upgraded to a commercial abattoir 17 years ago and has gradually shifted
from being predominantly for science use to a commercial killing business, with relatively small
volumes used for science. Most of the R & D was already being conducted in other commercial
abattoirs as it was more applicable to “real industry” in terms of newer technology and faster
throughput. Other facilities currently at the AgResearch MIRINZ include freezers, chillers, meat
science and food safety labs. However there are plans to fully relocate this site to Palmerston
North to increase critical mass in one location for the development the New Zealand Food Safety
Science and Research Centre. It will remain to be seen how successful this move will be given the
Hamilton site is so well established and there is a real risk of set-backs in skill and capability if staff
choose not to relocate as previously seen with CSIRO Cannon Hill and FRPEC. Additionally further
information regarding this relatively new initiative will also be assessed in more detail for the final
report.

6.2.10. Summary of Current Research Centre’s

Form

All current research Centre’s evaluated in this milestone had “bricks and mortar”. Table 24 shows
what types of facilities are within each Centre. Other concepts that are not listed in the table are
that Teagasc has a mobile trailer and DMRI has a mobile truck that can transport
equipment/technologies from plant to plant.

Table 24. Summary of Centre’s facilities

Pilot Wet area Meat Food Engineering Education

Plant lab safety Training
IRTA v v v v X v
Teagasc v v v v X v
SRUC X X x v X v
DMRI x v v v v x
FRPEC X X X X v v
Georgia Tech x v X X v v
Texas A&M v v v v X = v
csu v v v v X v
AgResearch 7 v v v v

*Qﬁ) longer have, ** Capability in other departments within organisation.
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In terms of Centre’s which currently have pilot plants, IRTA, Teagasc and AgResearch facilities
were all reported to be underutilised for various reasons including;

Speed/throughput

Species specific (small stock/ large stock)
Staffing for sporadic use

Removal of meat product and by-product

Much work is contracted by industry and work is conducted under commercial
conditions

As mentioned AgResearch has recently sold their pilot plant facility and now has a MoU with the
new owners for experimental use. It was also noted that much R & D is conducted in bigger
plants to replicate commercial conditions.

Texas A&M and CSU both have pilot plants which has a major focus on teaching. CSU is
undergoing a significant upgrade currently and is building a whole new pilot plant as part of an
integrated food facility. The primary focus is to teach and train the next generation of meat
scientists.  Texas A&M utilisation (~ 1000 head/yr) is decreasing partly due to the urban
encroachment of the expanding university and hence they are considering relocation. Both
universities have fewer burdens as students are often the labour units with support staff and
product is sold through butchers shops.

Wet Areas were used by IRTA, Teagasc, DMRI, Georgia Tech, Texas A&M, CSU and AgResearch.
These facilities tended to be more utilised as they are more versatile and are excellent facilities
to test a variety of technologies for example;

High Pressure Processing
Slicers

PiVac

CT scanners

Robotics (Georgia Tech, DMRI)
Value added products

In most cases this is where Centre’s were able to generate small incomes by hiring out wet
rooms to private companies to evaluate and test equipment.

Centres which had Meat laboratories, food safety, engineering and education and training
facilities were all very well utilised as they are core to their operations. Due to the diversity of
some of the Centre’s (e.g. IRTA, Teagasc, AgResearch) they are able to offset some of the costs
of some of their facilities (e.g. food safety, education and training) across a range of industries
(e.g. horticulture, dairy) which mitigates the risk and increases usage. In terms of engineering
both CSU and Texas A&M have access to these skills through other departments with the
respective universities. IRTA, Teagasc and others had shown that they had partnered with
engineering companies to develop and evaluate technologies.
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Funding

All Centres’ funding structures were slightly different. However, all were reliant on funding to be
viable, meaning that not one facility was self-sufficient to remain cost neutral. There were
combinations of Federal, State, EU and industry funding. Income streams were derived through;
consulting, hiring of facilities and IP, but, these income streams did not fully support the
operating costs.

Innovation transfer strategies

The strategies that individual centre’s use has been summarised in Table 25. Common strategies
that appear across multiple Centres are;

Industry engagement (networks, training, workshops, demonstrations, partnerships)
Collaboration (industry/other R&D organisations)
Extension

These concepts are not new and are often in place, however the degree of success of these
strategies can be largely dependent on who might do these things. A good example of taking these
strategies to another level is the Teagasc approach where researchers are selected and given the
appropriate training to effectively communicate to industry through the Food Innovation
Gateway workshops that are held.
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Table 25. Innovation transfer strategies for individual Centre’s

Centre Innovation transfer strategy Comments
IRTA - Operational focus is flexible will go where Inefficiency’s in R&D
funding is available
- Innovation mangers to specifically handle Gives understanding of industry
knowledge transfer nationally and bridges gaps
internationally
- Evaluation of performance (Fig 2&3) Gives accountability
Teagasc - Major focus on “knowledge management” Engagement with industry
- Involves key people that have effective
communication with industry
- National network forum
- Effective extension
- Collaborative agreements and partnerships
-___Training,workshopsanddemonstrations
DMRI - Small focus areas Gives clarity
- Provide support from initial stage to final Consistent involvement
commercialisation
B Project initiation (Fig 4) Involves collaboration with
- Cross pollination of skills (e.g. engineers working industry and is critical in
alongside boners) Innovation Transfer
NOTE: DMRI are in unique situation where they
function in a vertically integrated supply with very
few stakeholders, hence early industry engagement is
critical.
SRCU - Did ngt appear to have any.clear strategies but Extension appears important
have just gone through major restructure where
extension was separated for R&D and appeared
problematic.
- Although current research has been driven from
bottom up
Georgia Tech - Have different contracting methods which This is largely reflective of the
result in varying level of adherence to level of risk (blue sky higher risk
innovation of failure)
- Focus on education of stakeholders via field Extension critical
days and newsletters (with researcher profiles) Raising researcher profiles gives
industry points of contact when
they have issues.
Texas A&M Building capability within industry Help facilitate innovation
Texas A&M Agrilife Extension through greater understanding
- _UseindustrynetworkingforumslikeAMSA
CSU Development of alliances and collaboration with Industry driven research
industryandotherresearchproviders Collaboration
Grimsby - Use a membership model (via payment) which Similar to current AMPC model
Institute allows members to help develop priority areas
andaccessresults.
AgResearch Traditionally MIRINZ had an excellent Extension and collaboration

reputation of working effectively with industry
Extensionandcollaborationwithindustry

with industry
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6.3. Current Initiatives and influencing factors

This section has been included to describe some of the bigger picture initiatives that have been
occurring within Australia and around the world. One report highlights how innovation is affected
and influenced within an Australian context. @ Some show national type initiatives of which
components could be of value to a Red Meat Processing Innovation Centre of Excellence and others
are more mechanisms for networking and exchange of ideas to help bridge the gap between
industry sectors and R & D. From this section considerations should be made around either how
a potential Red Meat Processing Innovation Centre of Excellence may be able to use either findings
for these current trends and influencing factors or how it might be able to link into some of these
initiatives.

6.3.1. Australian Innovation System Report, Department of Industry

A recent review by the office of the chief economist “the Australian Innovation System Report
(2014)” provides insight into the key drivers for innovation in the Australian economy and how
these impact on our overall competitiveness. Data showed that in 2012-13, 42% of employing
businesses were deemed to be innovative. As a driver of business performance, innovative
Australian businesses reported that they are:

31% more likely to increase income and 46 % more likely to report increased profitability;
Twice as likely to export and five times more likely to increase the number of export
markets targeted;

Twice as likely to report increased productivity, employment and training;

Three times more likely to increase investment in ICT; and

Three times more likely to increase the range of goods and services offered.

The report also demonstrated the link between business innovation and export activity across all
business ages and sizes. Results showed that the more a business innovates the more likely it is
to be exporting. In 2011-12, innovative small to medium-sized enterprises (SMEs) median export
income was $20,142 in comparison to $1,874 for SMEs that didn’t innovate.

It was reported that despite the evidence indicating the positive impact innovation has on business
performance, Australian exporters are on average not high adopters of innovation by OECD
standards. Our large businesses account for around 66% of investment in research and
development (R&D), 44% of industry value-adding and around 95% of exports. However, Australian
large businesses rank 21st out of 32 OECD countries on the proportion of businesses innovating,
and are well below other less developed resource-exporting countries like Brazil and South Africa.

In contrast to large firms, Australian SMEs are innovative by OECD standards, ranking 5th out of
29 OECD countries on the proportion of businesses innovating. This is a positive result, given that
SMEs account for 56% of industry value-adding. Australian SME manufacturers were ranked 5th in
the OECD for innovation. The report indicated that there is evidence that there are many
examples of Australia’s innovative SMEs supporting large Australian exporters through local
supply chains, but more could be done to help these businesses overcome barriers to trade and
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access global value chains. This could be of interest for the Red Meat Industry to assist in
effective pathways for SME’s to access global value chains.

When it comes to international competitiveness, not all innovation is the same. It is evident that
new-to-market innovation has more impact on the competitive advantage of a business than the
adoption of innovations already in the market (new-to-firm innovation). This new to market
innovation benefit can help capture new markets, increases market share and facilitate
participation in a global supply chain. To truly make an impact on innovation this is where a Red
Meat Processing Centre of Excellence could facilitate greatest change based on the figures.

Australia’s overall rates of innovation are moderate compared to a range of European Union (EU)
countries. Generally we rank poorly against EU countries on new to market innovation. Australia
is primarily a nation of adopters and modifiers operating behind the innovation frontier. This
notion is partly supported in the national industry consultation results where companies like to see
technology implemented by other companies first.

The report highlighted that to increase total factor productivity and ultimately maintain our high
standard of living, Australian industry needs to invest in innovation across all domestic and
exporting sectors. This is an important consideration for a potential Red Meat Processing
Innovation Centre of Excellence with Australia to be inclusive across all aspects across industry.
The scale and impact of innovation appears to be hampered by a poor management culture of
innovation and collaboration, and shortages in a range of skills. This notion was evident in a
recent report by Toohey & Hopkins (2015) in terms of the adoption rates of online measurement
technologies that have been scientifically proven. Hence there is evidence that this could be an
important role for a Centre and there would be a need to collaborate with existing programs in
order not to duplicate programs.

In summary a range of reports were sighted to argue that the reason for Australia’s moderate to
low performance on innovation, particularly new to market innovation, is a poor business
innovation culture, in association with an average to poor management performance. More
specifically, the literature suggests that the main impediments to Australia’s innovation system are:

Poor networking and collaboration

Poor levels of venture and private equity capital investment in innovation

Some fragmented and/or obstructive government policies or regulations, such as tax
treatment of employee share schemes, government procurement of innovation and low
incentives for research commercialisation/collaboration in the public research sector

A small geographically isolated economy dominated by small businesses and/or lifestyle
entrepreneurs that are seeking local competitive advantage through cost reduction rather
than pushing the innovation frontier to capture world markets through value creation
Poor business culture of innovation and risk aversion in Australia
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Relatively poor business management capability, leading to underinvestment in
innovation and related activities.

Many of these points have been identified during the National industry consultation as highly
relevant to the red meat processing industry and hence should be key factors that are addressed
by a potential Red Meat Processing Innovation Centre of Excellence within Australia.

6.3.2. Industry Growth Centre’s (Australia)

In a recent announcement the $188.5 million Industry Growth Centres Initiative will establish five
Growth Centres in key growth sectors: advanced manufacturing; food and agribusiness; medical
technologies and pharmaceuticals; mining equipment, technology and services; and oil, gas and
energy resources. They will set strategies and deliver outcomes under the four themes of
encouraging collaboration and the commercialisation, enhancing workforce skills, identifying
opportunities to reduce regulatory burden, and improving capabilities to engage with
international markets. These growth centre’s will also comprise of; Industry Growth Project Fund,
Industry Growth Network, Commercialisation Fund, delivered through Entrepreneurs’
Infrastructure Programme and will complement and leverage existing State and Territory
innovation and collaboration programmes

The industry growth centres are non-profit businesses staffed by a small and experienced
management team with shared back office services for all Centres. They will be governed by a
strategic industry—led five person board tasked specifically to develop and implement a
competitiveness agenda. An overarching board will provide external advice to the Minister on
strategic policy matters and performance related to the Industry Growth Centres. Each Industry
Growth Centre will have operational funding of $3.5 million per annum to support basic activities
and services. The Industry Growth Centres will be funded for a four-year period and are then
expected to be self-sufficient, however it is not clear how they will achieve this as yet. Industry
Growth Centres will engage with the sector to establish a national network.

The Initiative will have a focus on science and research and aligns with the Australia’s Chief Scientist
recommendations outlined in the position paper, Science, Technology, Engineering and
Mathematics: Australia’s Future. The Initiative will: Increase the transfer of knowledge between
researchers and business by fostering collaboration, increase industry demand driven research by
the identification of industry knowledge priorities to inform national research priorities and
improve the translation of publically funded research into commercial outcomes to help drive
innovation.

The Initiative will establish a $63 million Industry Growth Project Fund. The project fund will: be
established for exclusive use by the Industry Growth Centres, be awarded through a merit based
process, support large scale collaborative projects to provide targeted actions to build capability
and competitiveness of the sector, benefit the sector as a whole and not just project participants,
focus on market, value chain or technology issues, not fund basic or discovery type research, and
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require matched industry funding. Further consultation will occur in 2015 and anyone can be
involved in the engagement process and when the Industry Growth Centres are operational.

Anyone has the opportunity to shape the implementation of the Growth Centres by providing
feedback through the Consultation Hub. The results of the consultation will be used to develop
guidance material for the implementation of the Initiative and to help Chairs and Facilitators
determine the workable and effective scope of each Growth Centre.

It would be important for a potential Red Meat Processing Innovation Centre to be able to link
with any relevant Industry Growth Centre to potentially access other funding streams, collaborate
with relevant participants and increase critical mass (people and facilities).

6.3.3. Cooperative Research Centre’s (CRC)

The CRC programme is known and highly regarded internationally and hence the concept could
be considered as the basis for a potential Red Meat Processing Centre of Excellence bearing in
mind recent recommendations (Anon, 2015). The CRC programme accounts for only 1.6 per cent
of Australian Government spending on science, research and innovation, yet the programme
occupies an important place in building scale, scope, and duration of collaborative activity and
increasing the range of partners involved. It also plays a valuable role in providing industry-
relevant research training.

The recently announced Industry Innovation and Competitiveness Agenda (the Agenda) and the
related Boosting the Commercial Returns of Research strategy clearly articulate the Commonwealth
government’s desire to better translate research into commercial outcomes, with the latter stating
that ‘we must build better bridges between research and industry’. Industry- research collaboration
is crucial for increased innovation within Australia and to be a competitive and forward-looking.

The CRC Programme can be the engine of innovative research to support the work of the Industry
Growth Centres (Section 6.3.2) and develop ideas identified by industry and Growth Centres,
commercialise them, and take them to domestic and international markets. In a recent review of
CRC’s, two successful international models were highlighted to be of interest; Catapult Centres in
the United Kingdom and Germany’s Fraunhofer Institutes and hence short summaries have been
provided in sections 6.3.4 and 6.3.5 respectively.

The review of the CRC programme recommends the continuation of the programme, but with a
clear focus on industry-led research. The review agrees with many stakeholders that the purpose
of the programme has become muddied over time and has become an ‘everything to everyone’
initiative and that ‘end-user driven research’, as stated in the current programme objective, is too
broad. ‘End-user’ means any public or private organisation, government department or agency,
not for profit, community organisation or individual with the ability to utilise research outputs.

80




This raises a question about the suitability of the CRC model for the promotion of innovation: often
this requires the same collaborative and long term relationship between researchers and end
users, but additionally requires individually-appealing ownership and exclusivity
arrangements and relates strongly to various aspects of technology, marketing and supply chain
relationships. However it could be seen that in the case for a Red Meat Processing Innovation
Centre of Excellence “processors” would predominately be the end users and perhaps give
greater clarity.

There was some stakeholder feedback from industry participants in previous CRCs that a
weakness in the programme was the potential for research agendas to be dominated by
researchers with ‘pet interests’. These stakeholders also stated that there was insufficient
emphasis on commercial outcomes. Given the concept of a Red Meat Processing Innovation
Centre of Excellence, commercial outcomes would be of highest priority however compared to
the current structure and how R & D is determined it could be argued that a better balance is
needed and priority areas should be set with well-informed knowledge between both industry
and academia.

To better support the government’s priorities for applied science and research, the programme
objectives should be amended to put industry front and centre. The focus should be on solving
industry problems and encouraging industry to take the lead in collaborative research and
development activities.

Industry stakeholders agreed the most successful CRCs are those where industry
is involved at the outset of the project and where the research programme is driven by challenges
identified by industry. A number of submissions noted the advantage of projects being informed
by road mapping exercises on research and development by industry peak bodies. Advantages
cited included relevance, shared vision and take up of outcomes.

6.3.4. Catapult UK

Although this concept is initiated at a government level some goals and philosophes may be
valuable points of consideration for a Red Meat Processing Innovation Centre of Excellence. The
Catapult centres are a network of world-leading centres designed to transform the UK's capability
for innovation in seven specific areas and help drive future economic growth. The Catapult
network are a series of physical centres where the very best of the UK's businesses, scientists and
engineers work side by side on late-stage research and development, transforming high potential
ideas into new products and services to generate economic growth.

The Catapult network has been established by Innovate UK as one of the ways to support

innovation by UK businesses. They do this by providing access to expert technical capabilities,
equipment, and other resources required to take innovative ideas from concept to reality.
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Operational focus

1. Connecting business and research
Catapults are not-for-profit, independent physical centres which connect businesses with the
UK's research and academic communities.

2. Turning commercial ideas into reality
The Catapults are transforming the UK's capability for innovation in specific industry areas. They
turn commercial ideas into a reality, support businesses to access global growth markets,
anchor high value jobs and attract inward investment from globally mobile technology
businesses.

3. Meet the need of growth-hungry businesses
Hundreds of thousands of businesses in the UK are keen for growth and capable of bringing
new products and services to market. However only a few have all the resources, expertise,
equipment or contacts they need to develop their ideas into new products and services.

The Catapult vision is to bridge the gap between these ambitious businesses and the expertise
of the UK's world-class research communities. Catapults exist to:

Reduce the risk of innovation

Accelerate the pace of business development

Create sustainable jobs and growth

Develop the UK's skills and knowledge base and its global competitiveness

4. Businesses large and small can benefit
Catapult centres are there for all businesses - large and small - looking to undertake late stage
research and development and commercialise traditional academic research.

Catapults are backed by considerable amounts of investment, which come from a combination of
core Technology Strategy Board (TSB) support and competitively won business and public sector
funding. Once established they generate funding broadly equally from three sources, core public
funding via TSB, public/provide R&D projects private sector Rand D contract research. Total
revenue (across 7 catapults) ~£20-30m pa (or greater) equates to 100-200 staff and £10-15m pa
from businesses.

An example of a current Catapult which would have synergies to the red meat processing industry
is the manufacturing technology centre in Warwick/Coventry (T Wess pers comm). They have
funding from government and also funding from subscription and direct work paid for by
companies. In terms of the mechanism for bringing these businesses together without
compromising confidentiality and privacy this is often handled on a case by case. Precompetitive
work is usually by central agreement from the subscription partners and is published and made
available to all partners. An individual partner can then access this to take it forward and develop
IP around it which they can protect. Potentially to lock others out the partners may put a patent
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around the work, elect an organisation to be lead and then license each partner. With industry
this is quite common and there are examples such as the Allegheny Technologies Incorporated (ATI)
for oil and gas and also Campden BRI (Food and drink Innovation) and The Wielding Institute (TWI).

Professor Wess (pers Comm) highlighted that there are issues now arising with Universities which
are being criticised for overvaluing their IP and being overly protective. Some universities are
now having a "don't own IP" issue as it is an onerous to protect and it slows down innovation and
others are getting frozen out as they have a restrictive IP policy. One group has handed any IP
over to a third party and this seems to be working well. This later concept is one now being used
by universities within Australia such as the University of Queensland.

6.3.5. Fraunhofer Institutes

Fraunhofer Institutes have been operating since 1973. In general they conduct applied research
in specific fields such as health, security and energy based on priorities determined by
government and industry partners. The Institutes have forged strong collaborative partnerships
between industry, universities and other research organisations by bringing parties together to
address key research challenges. The Institutes are cooperatively funded by government and
industry and are managed by a governing board that includes industry representatives (Fig. 18.).
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Fig 18. Franhofer institutes organisational structure (source; Franhofer institutes, 2015). Fraunhofer

Institutes are made up of regional structures with a global effect — the concept of

innovation clusters. They aim to link skills and pool resources to meet the challenges posed by
globalization and the increasing dynamism of structural change. Knowledge-based industries, in
particular, develop very successfully in regional clusters, which facilitate knowledge exchange and
generate a critical mass of skills that complement one another. Geographical proximity between
research organizations, investors and companies can produce networks that lead to new business
ideas and the foundation of new enterprises. The concept termed regional innovation clusters
could be highly suitable in an Australian context given barriers highlighted due to geographical
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locations and being able to address critical mass. Regional innovation clusters bridge the gap
between industry and scientific research. Successful clusters can stimulate the competition on
the market, and at the same time create fruitful collaborations which ultimately benefit everyone
involved e.g Silicon Valley. Seventy percent of funding is generated through contract research and
30% through government funding.

6.3.6. COST — European Cooperation in Science and Technology / FAIM - Farm
Animal Imaging

COST is the longest-running European framework supporting trans-national cooperation among
researchers, engineers and scholars across Europe. It is a means to jointly develop ideas and new
initiatives across all fields in science and technology, including social sciences and humanities,
through pan-European networking of nationally funded research activities. Based on a European
intergovernmental framework for cooperation in science and technology, COST has been
contributing - since its creation in 1971 - to closing the gap between science, policy makers and
society throughout Europe and beyond. As a precursor of advanced multidisciplinary research,
COST plays a very important role in building a European Research Area (ERA).

COST does not fund research itself, but provides support for networking activities carried out within
COST Actions. COST Actions are bottom-up science and technology networks open to researchers
and stakeholders, with four-year duration and a minimum participation of five COST Countries.

COST Actions are active through a range of networking tools, such as meetings, workshops,
conferences, training schools, short-term scientific missions (STSMs) and dissemination activities.
COST Actions are open to researchers from universities, public and private research institutions,
as well as to NGOs, industry and SMEs. A Memorandum of Understanding (MoU) provides the
formal basis for COST Action. COST Actions are also open to international cooperation, by allowing
the participation of researchers from Near Neighbour Countries and International Partner
Countries on the basis of mutual benefit. This has seen several Australian scientists invited to
speak at conferences supported by the COST Action.

The Farm Animal Imaging (FAIM) is an example of a current COST Action that relates to the Red
Meat Processing industry. This COST Action (FAIM) brings together 120 experts from 19 (25) EU
countries (and beyond). It comprises of four working groups;

1) Body composition

2) Meat quality

3) Algorithms

4) Traceability

Each of these working groups have sub-groups and the concept is around the exchange of ideas
between academia, industry and technology providers, in order to identify common issues
amongst countries and develop strategies to address these. This networking concept is one that a
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Red meat Processing Innovation Centre of Excellence could consider to help set strategic direction
and additionally through greater interaction increase a greater understanding of what the issues
really are. The concept is not unlike previous Australian initiatives such and “Meat 93” and Meat
95” and in more recent times the AMPC conference had aspects of this concept. However a point
of difference is that groups formed under the COST Action have a four year life.

6.3.7. American Meat Science Association (AMSA)

The AMSA has been established for half a century in meat science, beginning with the first
Reciprocal Meat Conference held in 1948. Its unique role is to provide the forum for all interests
in meat, commercial, academic, government and consumer, to come together in a reasoned,
scientifically-based atmosphere and address the needs of the processing and marketing segments
of industry, the consuming public, its own members and others in the biological and nutritional
sciences.

The AMSA Board of Directors is elected by the membership of the association. Each year, a
nominations committee puts forward at least two candidates for each position being elected. The
board consists of the Executive Committee (President-Elect, President, Past President and
Treasurer) and nine directors. The directors serve two-year terms. The Executive Director is the
chief staff officer of the association and serves as an ex-officio member of the board. AMSA fosters
community and professional development among individuals who create and apply science
to efficiently provide safe and high quality meat, defined as red meat (beef, pork and lamb) and
poultry, fish/seafood and meat from other managed species.

AMSA brings those in the meat science field together through ways that encourage community and
professional development with over 1000 meat scientists representing major university research
and teaching institutions and meat processing companies in the United States and internationally
(some Australian meat scientists are members of AMSA). AMSA is a uniquely far- reaching conduit
for academic and professional collaboration and learning. This provides another successful
networking initiative to help try and bridge gaps between industry and research to help stimulate
innovation.

6.3.8. Summary of current initiatives and influencing factors

The six current trends show diversity in investment (Table 26). Industry Growth Centre’s (Australia)
is @ new concept where the physical structures are yet to be built. However the Industry Growth
Centre’s, Catapult UK and Fraunhofer Institutes are all Government initiatives with significant
financial backing which has resulted in physical structures. There are 5 broad areas under the
industry growth Centre’s and hence the risk around these is offset by diverse use from multiple
sectors. The same philosophy applies to Catapult and Fraunhofer Institutes. The Cost-FAIM and
AMSA are both networks and hence are 100% virtual. These networks don’t actually fund any
research, but fund the gathering of industry, technology providers, engineers and academia.
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CRC’s are virtual in a sense that they don’t really invest in capital, but essentially they do
strategically partner with industry and research providers which can be seen as hubs as they
provide physical infrastructure essential for CRC’s to function. The CRC’s have been shown to be
a successful mechanism for innovation with minimal expenditure. Additionally they have been
shown to be successful in building skills and capability within different sectors including the red
meat industry.

Table 26. Form of current Initiatives

Bricks and . Number of
Centre Virtual .
mortar locations

Industry Growth Centre’s v X * 5
CRC -
Catapult UK * 7
Fraunhofer Institutes v * 7
Cost-FAIM N/A
AMSA N/A

* Although they do have a core bricks and Mortar and major function of these Centre’s are to collaborate with industry
and R & D providers

Common strategies which all of these initiatives rely on are;
Industry led research
Long term strategic priorities
Bridge gap between research and industry
Increase knowledge transfer between research and industry
Increase capability and critical mass
Collaboration

The ultimate goal amongst these Centres is to translate research into commercial outcomes thus
increasing the rate of innovation. This goal seems agreeable with the ultimate goal of a potential
Red Meat Processing Innovation Centre of Excellence (CoE). Hence, the above strategies should
be applied to a potential CoE and it is demonstrated that these strategies can be applied with
various levels of investment.

7. Value chain analysis of issues around the viability of a CoE

7.1.Introduction

This section relates to Activity 5 in the project methodology and addresses issues surrounding
viability of the proposed Centre of Excellence for Red Meat Processing Innovation, with particular
reference to costs and benefits accruing to participants in the red meat value chain. This section
discusses factors affecting the adoption of new technology, and innovation in particular contexts
in the red meat industry. The conclusions are used to decompose the data collected from the
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survey of meat processing firms presented in Section 4, so as to illuminate the firms' and the
industry’s needs in innovation, particularly that involving co-innovation along the value chain.
These findings are expressed in terms relevant to the design of a proposed Centre. The goals of
this section are to;

Identify the mechanisms by which a Centre of Excellence for Red Meat Processing Innovation
can enhance innovation in the red meat industry beyond that achieved by existing initiatives;

Identify costs and benefits of the operation of a Centre of Excellence for Red Meat Processing
Innovation, in terms of overcoming barriers to technology uptake by Australian red meat
processors; and

Outline design elements of a Centre of Excellence for Red Meat Processing Innovation which
would enhance benefit/cost ratios.

Part 7.2 of this report identifies the nature of benefits and costs of red meat industry innovation,
particularly the wide variety of value chain participants and interest groups that benefit. This is
followed by an assessment of the gap between research and innovation across some relevant
research topics, and the correspondence between those research topics and the thematic areas
revealed by the survey of processing firms. Factor analysis of Section 4’s survey data is used to
present and compare areas of research and innovation emphasis. The nature of technology
uptake is described in terms of possible entry points for change, and part 7.3 reports on recent
work on technology uptake, and co-innovation in the value chain, related to the Australian red
meat industry. This section concludes with an overview of two approaches to innovation-
enhancing change within the meat industry innovation system, with particular attention to the
functions of innovation-facilitating agents akin to a proposed Centre of Excellence for Red Meat
Processing Innovation. Part 7.4 presents an analysis of the data collected from the survey of meat
processing firms presented in Section 4. These are used in a factor analysis to identify thematic
areas of interest to firms surveyed, and to compare the emphasis placed on these thematic areas
by subdivisions of firms based on their orientation toward key issues in innovation. These findings
are expressed in terms the design of a proposed Centre, which are included in part 7.5.

7.2.Costs and benefits of adoption of new technology
7.2.1. Allocation of costs and benefits in the primary industry value chain

Measurement of the benefit to producers and consumers of research into Australian primary
products has a long history (Alston et al., 1995). Using economic surplus as revealed by shifts in
the supply (associated with cost-related research) and demand (associated with market-related
research), applications to Australia’s multi-stage red meat and wool production and marketing
systems involve curve-shifting-type models, including that used by Zhou et al. (2001) and
Mounter et al. (2008). These models represent technological advances (and/or market
expansion) as a consequence of research, and track the ways in which benefits are distributed as
markets adjust in terms of price and quantity.

Amongst numerous research-induced scenarios (Fig 19), Zhou’s et al. (2001) results show that a
1% reduction in beef processing costs generates a projected economic surplus of SAUS 4.69 mill.,
but more particularly that this surplus is shared by all beef supply chain participants. In the case
of research into beef processing, just 3% of the projected benefit accrued to meat processors (Fig
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20). In all cases, the main beneficiaries are consumers (by way of lowered prices) and producers
(by way of increased volumes supplied).

Figure 19. Projected benefits to 7 beef supply chain Figure 20. Allocation of projected benefits to
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Table 26 presents results of a later study which projected the benefits of research in the sheep
industry (Mounter et al., 2008). Results from selected scenarios involving sheep meat processing
and marketing research, and sheep meat demand promotions, are presented. Sheep meat
processors’ gains are highest from domestic demand promotion, followed by those from sheep
meat processing research. Across all scenarios, processors’ shares of the benefits of the research
range from 8 to 13% of all benefits generated, with the highest share generated by research into
sheep meat processing.

Table 26. Projected benefits from sheep meat-related research, and promotion

SAU % of total SAU % of total SAU % of SAU % of
mill. benefit mill. benefit mill. total mill. total
benefit benefit
Producers 1.45 22% 0.74 16% 1.66 26% 2.72 19%
Sheep meat processors 0.84 13% 0.35 8% 0.76 12% 1.27 9%
Sheep meat exporters 0.02 0% 0 0% 0.03 0% 0.01 0%
Domestic sheep meat retailers 0.36 6% 0.61 13% 0.21 3% 1.5 10%
Overseas consumers 1.74 27% 0.59 13% 2.38 38% 2.15 15%
Domestic consumers 2.04 31% 2.2 49% 1.21 19% 6.89 47%
Other chain participants 0.06 1% 0.04 1% 0.07 1% 0.07 0%
Total benefit 6.51 100% 4.53 100% 6.32 100% 1461  100%
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The limitations of this analysis are two-fold: (1) the cost of generating such change is not
estimated, precluding a cost-benefit analysis approach. However, numerous extensions of the
results provide substantial insights in this regard; and (2) the distinction between innovation and
research is lost, and so results are, loosely, projected benefits of research. These two limitations
are related, in particular that the extent to which effort affecting technology or marketing uptake
(one element of cost) generates specific amounts of economic surplus, is not measured. This is a
vital consideration in discussion of the design of a proposed Centre, the specific role of which is to
enhance uptake and adoption.

7.2.2. Gaps between research and innovation
7.2.2.1. Definitional items

In Section 4, innovation and research were contrasted in terms of flows of resources toward
separate purposes. A further contrast is recognized in terms of the processes of research and
innovation within firms, industries and the economy as a whole. At a macroeconomic analytic
level, ex post measurement of innovation has featured a “residual” productivity increase which is
unexplained by increases in input use. In markets and industries, research outcomes are
modelled either as technological changes which alter supply arrangements to the extent of
lowering costs; or as demand changes. Hence, analysis of the impacts of innovation and research
has blurred the boundaries between the two, often within a general approach to Research and
Development (R&D). Direct measures of innovation outcomes such as new product introductions
and/or sales, are primarily used at firm level. Recognition and assessment of the innovation
process, or measures of firms’ inherent “innovativeness” also feature in the management
literature.

IM

7.2.2.2. Empirical evidence for the red meat industry

Moreland (2010) has claimed that an abundance of important and significant new technology has
not been adopted by the Australian red meat processing industry. We present one form of
supporting empirical evidence to support the existence of a gap between research and uptake.
Figure 3 presents a comparison of published Research 2005-2014, and patents relating to red meat
over the same period. The graph compares World and Australian published research related to
the beef and sheep meat industry, and World patents. Data were extracted from Scopus ,
using search items “beef”, “mutton”, “sheep meat” and “red meat”.

An expected result is that the most frequently-occurring outcomes relate to agricultural and
biological sciences, medicine (human and animal/veterinary) and biochemistry, genetics and
molecular biology. Where patent activity exceeds published research (e.g. immunology and
microbiology, chemistry, chemical engineering, energy and material science), two explanations
are possible. First, the research being undertaking may not lend itself to patenting, and may be
diffused and disseminated by other means. This is a strong potential explanation for the very
limited patenting in relation to veterinary science. An alternative explanation is that a significant
amount of academic research that is relevant to the red meat industry (as evidenced by strong
patenting activity) is not reflected in published research. This may apply to immunology and
microbiology (as applied to livestock), chemistry and chemical engineering, and materials science.
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Figure 21. Comparison of outcomes of academic research and patenting in red meat subjects

Exploring patents in these areas allows an examination of what patents are covering, that is not
covered in published research. Patenting in immunology and microbiology spans work relating to
on-farm biocides, genetic evaluation of herd characteristics associated with desirable product
outcomes and the management of pathogens. Relevant patents in chemistry and chemical
engineering relate to livestock feed and nutrients, chemicals for the management of meat
processing and additives and processes of relevance to meat processing for market. Relevant
patents in materials science relate to packaging materials for shelf life quality enhancement and
duration extension, packaging of waste and materials that are effective in the preparation of
meat products for the table.

These results are illustrative and exploratory rather than explanatory, but provide some indication
of a disconnect between the innovation demands of the red meat industry and the research
currently being undertaken in Australia and elsewhere as measured by peer-reviewed and
published academic work. It is further worth comparing these results with the findings from the
study’s survey in relation to the expectations of red meat processors.
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7.2.2.3. Analysis of survey results, regarding thematic areas for a Centre

The survey of processing plants used data collected in face-to-face interviews with personnel
from 39 companies representing 50 abattoirs across Australia. Detail of the survey was reported
in the milestone 4 report.

Factor analysis was used to reduce the responses from a large number of questions into five key
themes. Factor analysis is a statistical technique using covariance analysis to explore how
responders tend to answer certain groups of questions, and whether they do so in a similar manner.
Once these statistically correlated questions were observed, a secondary check was undertaken
to ensure that the common themes or factors made intuitive sense. Furthermore, questions that
were very similar in content were dropped for the purposes of simplicity and clarity of
presentation. Once the shortened list of statistically and intuitively related items was finalized, and
grouped into thematic clusters, these groups were utilized as Thematic Areas. The average
response for groups of questions was calculated for each survey respondent. Table 27 presents
the key content of the questions that loaded onto the five derived thematic areas.

Table 27. Emergent thematic areas, related to Centre function.

Factor: thematic area into Constituent question in survey questionnaire, indicating
which questions fall preferred focus of proposed Centre

New Technology Development

1. New Technology

Red Meat Processing Innovation Centre Library
Development

New Product Development

Technology for Processing Manufacturing and Fabrication

2. Value Chain Research ML R

Wholesaler Relevant Research

Retailer Relevant Research

Market Development Relevant Research

3. New Technology Evaluation NS U SN ENEN

. Economic Evaluation of New Technology
and Demonstration

Industry Demonstration
Meat Processing and Science Research

4. Meat Science

Meat Science and Quality

Meat Technology Development

5. Education and Training Education and Training of Industry Personnel

Student Training

Training and Education Research

Figure 22 presents these findings along a scale of 1 — not important, 2 — somewhat important, 3 —
important and 4 — very important for the five thematic areas of innovation and technology adoption
needs, which emerged from the study’s survey of meat processing firms. Scores in figure 4
represent the averages of the scores across the questions included in the loading. These thematic
areas will be utilized further below, and are presented here for comparison with the topics of
research currently being undertaken in Australian universities and research institutes (as suggested
by published research) discussed above.
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Figure 22. Average responses across five thematic areas (Survey from current study)

The thematic areas presented in figure 22 are not well aligned with the research outcomes
displayed in figure 21. In particular, (i) new technology development, evaluation and
demonstration, and (ii) value chain research are poorly presented amongst published work. This
reinforces the findings from the Scopus and patenting analysis in relation to shortages in chemical
engineering and materials science research, patentable technology relating to genetics and
microbiology and (to a lesser extent) engineering. All of these themes fit within the new technology
development arenas. Figure 21 also shows that at least some Australian red meat processors are
supportive of greater research in issues relating to value chain integration and communication —
both upstream to producers and downstream to customers. However, very little of this market
facing and applied research is being undertaken in Australia or elsewhere.
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7.2.3. Entry points for enhancing technology uptake
7.2.3.1. A model of adoption identifying intervention points

The pattern of adoption of new technologies is usually represented as a sigmoid curve which
describes the % of participants adopting over a time period. The sigmoid shape reflects the
cumulative, yet uneven, nature of adoption. Further, it is usually incomplete: less than 100% of
participants adopt the technology even after very long delays (figure 23). This enables an analyst
to identify early or late adopters, and non-adopters (figure 24). Three mechanisms of adoption
promotion then appear (figure 25): raising the adoption ceiling; accelerating adoption timing; and
changing the adoption profile.

Figure 23. Sigmoid adoption curve. Figure 24. Adoption curve with categories of
adopters of technology.

% f—————— e ———————— 100%

i
o
=}
X

Late adopters

% of actors adopting a new technology
% of actors adopting a new technology

/ Early adopters

«— — — —

time Early Late

time

Figure 25. Sigmoid adoption curve with potential intervention mechanisms to increase or accelerate

adoption

100%“_ __________________ A: Raising the adoption ceiling. This
_T_A - increases the level of adoption, up to a

maximum of 100%.

B: Changing the adoption timing. This
accelerates adoption by shortening the
delay before adoption for all
participants, while maintaining the
original sigmoid curve.

% of actors adopting a new technology

B time

Adoption timing C: Changing the adoption profile. This
changes the sigmoid curve, indicating
that although numbers of early adopters
may be unchanged numbers, the
adopters that follow do so more quickly,
and this can also apply to late adopters.

93




7.2.3.2. The nature of costs and benefits of innovation

CRRDC (2010) highlights the substantial benefits generated by the uptake of Australian primary
industry research, notably arising from public investment in “rural” Research and Development.
CRRDC emphasized the element of public good in the output of such research, and the consequent
barriers confronting its funding from private investment. CRRDC identifies both public goods (non-
excludable, non-rival) along with industry goods (somewhat excludable, mostly non-rival) in its
discussion. AMPC (2010) points out the complexity of calculating and implementing public and
private, and more importantly “industry”, shares of investment and return. This identifies the
requirement for funding approaches which (1) facilitate collaboration for co-innovation and (2)
provide an environment in which private investment is stimulated.

CRRDC (2010) further discusses spillovers of research-related benefits within and beyond
industries, and the extent to which firm size, geographic location, target market and commodity
group affect the magnitude and direction of these spillovers. It also emphasizes the global nature
of product innovation in some key sectors (e.g. agricultural chemicals) and the roles that are
required at national level (certification by government in this case). @ CRRDC identifies the
maintenance of research capacity and capability as an additional product of the national research
system that generates public, private and industry benefit.

7.3.Technology adoption and the Australian red meat industry
7.3.1. Factors affecting adoption within innovation systems
7.3.1.1. Facilitation of adoption

“Innovation systems” (Lundvall, 1992) are usually seen as the backdrop to innovation within firms
and industries, depicted at a national level. The innovation system is populated by producers of
research, adopters of innovation, and facilitative actors in between. These facilitative actors
include universities, purpose-defined institutes, facilitative government agencies, industry groups,
and others including a proposed Centre of Excellence for Red Meat Processing Innovation.

In a straightforward description of innovation systems, Howells and Bessant (2012) identify
networks, clusters and collaborations amongst firms as resources upon which firms and industries
can draw for the acceleration of innovation. This “resource-based view” of the firm will be
expanded further below in addressing which particular resources may be present, absent, or in
need of strengthening to boost the firm’s uptake and adoption of technology. In an application to
the Australian beef industry, Storer et al. (2014) expand such resource considerations to the
entire supply chain within which a firm operates, which is the so-called “relational view of the
firm”: essentially that such innovation accelerating resources may be present and available within
the firm’s network of commercial partners, but not necessarily within the firm itself. Lavie (2006)
presents a model of relation-based profitability within value chains. He notes that firms, when
allying, maintain their own resource stock, but also blend their resources to create ‘shared
resources’ which in turn create appropriable benefits to be shared among the partner firms. He
notes that interconnected firms extract value from resources that are not fully owned or controlled
internally, with such synergies providing a strong rationale for value-chain collaborations.
Furthermore, a second form of rent, or profit, emerges. This relates to spillovers of knowledge
between collaborating firms. This can be likened to knowledge about best practice
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shared between partners, improving the performance of the learning firm without any cost to the
firm releasing the knowledge or technology.

Networking amongst Australian meat industry firms (e.g. AMPC), and with research organizations
(e.g. CRCs), has delivered substantive and successful research partnerships. However, the extent
to which these have utilized or enhanced processing firms’ innovation-related resources and
value chain relationships is unclear.

7.3.1.2. Changing sources of new technology as an innovation system
driver

Sun et al. (2014) describe the Australian beef industry’s innovation system, but only for the
production stage of the supply chain. These authors observe that beef production has, in the
past, generated its innovation internally by way of “agriculture, scientific research and outsourcing”
but more recently has shifted to a model of innovation which is purchased “off the shelf”. They
discuss the implications of this change within an innovation system characterized by complex
dynamics between participants (such as farms and breeders) and on individual farms. Although
there is limited consideration of the off-farm participants, the work identifies the importance of
variation in geography, firm size and firm type in establishing the dynamic relationships which
enable innovation. Information flows — primarily between participants at different stages in the
supply chain - are seen as essential in closing “gaps” which prevent technology uptake. In addition,
the form and extent of innovation in industries has been shown to shift the location preferences of
industries (Howells and Bessant, 2012) and with it the associated patterns of employment and raw
material supply.

As sources of innovation become more diverse, and arise in more diverse sets of industries,
adoption by Australian red meat processors face increasingly demanding information needs about
all states of new technologies: ranging from their very existence, through to suitability in
particular uses for particular firms in particular plants. Issues such as the complexity of the
technologies and their ability to be trialled prior to uptake, are likely to create gaps between
technologies’ emergence and application in the red meat industry.

7.3.1.3. Systems as recipients of facilitative assistance

Pitt (2007) develops and uses a single framework of “innovation and entrepreneurship” for the
Australian red meat industry within an innovation system. She interprets lack of adoption of new
technologies as “failures” in the Australian innovation system, and advocates corrections in the
form of organizational change and leadership by Meat and Livestock Australia (MLA). These
feature improvements in the innovation culture by way of policy change and capacity building, as
well collective action. Bruns (2010) interprets the German pork industry’s innovation system as a
market wherein innovation related services are demanded and supplied: this author rejects the
“system failure” and “gap” explanations for poor uptake of new technologies. Rather, Bruns
(2010) proposes a brokerage mechanism whereby providers of innovation can be matched with
its users, so that this market can better function.
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7.3.2. Within-firm mechanisms of innovation

Descriptions of innovation processes within firms generally depict a step-by-step procedure which
generates an attrition of concepts, ideas or new products (see example depicted by Booz, Allen and
Hamilton (1982) in fig 26). Accordingly, firms’ management structures supporting innovation are
generally depicted as a stage-gate decision process (Baker, 2007) which complements the attrition
process.

Screening
and
evaluation

Business
analysis

One
successful
product

NUMBER OF CONCEPTS

Development

Testing Commercialization

PERCENTAGE OF TIME
(Booz, Allen and Hamilton, 2002)
Fig 26. Attrition in new product concepts

The extent to which firms formalize and empower the processes and structures of innovation has
been shown to vary widely across firms (Griffin, 1997), and has been used as an explanation for
observed variation in innovation. Moreland (2010) uses this approach to analyze the uptake of
new technologies in the Australian beef industry. Moreland (2010) points out that large research
investments in new product development and in advanced processing are frequently not
reflected in their adoption by firms, and suggests that this is due to aspects of multiple layers of
complementarity amongst the firms, the innovations, and the products which together constitute
“innovation fit”. Innovation fit is defined as “the extent of alignment between the perceived
innovation characteristics and the requirements of end users”. These characteristics and
requirements are summarized by Moreland into a typology including “complexity”,
“observability” and “trial-ability”.

The management insight offered by Moreland (2010) is that information dissemination
mechanisms, both within and beyond the firm, can provide the stage gates (referred to as “review
points”) referred to above. Information flows are advocated as being catalytic to early
identification of innovation fit by way of the review points, and an associated acceleration of
decisions on adoption.

It is notable that studies of innovation outcomes overwhelmingly feature new product
development, rather than process, market or organizational forms of innovation. Evanschitzky et
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al. (2012) present an extensive review and re-estimation of a great bulk of literature which
attempts to explain new product development across a range of industries. Self-evident variables
such as product success and market characteristics naturally feature as contributing to success of
new product introductions. Firms’ internal decision and information flow processes, efforts in
pre-development tasks, the presence of purpose-dedicated innovation personnel and
management’s involvement in innovation, as well as customer involvement, are all found to be
significant contributors to successful new product development. Overall, these authors conclude
that although these factors remain important determinants of new product development success,
their influences are declining in favour of new variables which include firms’ external relations,
the organizational design and climate of the firm, and relevant measures of “culture” which refer
to national environments and norms. Further, an increasingly important determinant of success
for new product development was found to be the likelihood of a competitive response from within
the industry: where competing firms seem likely to introduce similar new products, the probability
of success of new products increases. Firm size and the degree of centralization of the innovation
process in firms, were found not to be significant explanations of new products’ success.

Storer et al. (2014) compared cohorts of innovative, as opposed to non-innovative, firms in the
Australian beef industry. This distinction was made according to firms’ utilisation/non-utilisation
of recently available IT-enabled data products and services. These authors examined value chain
aspects of innovation (see below), but also addressed the fundamental question of profitability as
a driver for technology adoption. They found, first, that firms adopting the identified
technologies acknowledged doing so in expectation of future profits. Secondly, they found that
non-innovative firms had significantly higher expectations regarding the profitability of innovations,
than did innovative ones.

7.3.3. Within-value chain mechanisms of innovation

Yeniyurt et al. (2014) examined the influence of co-innovation (that is, participation in innovation
by multiple supply chain partners) on new product development and sales performance of the
related firms in the automotive industry. The study used multiple measures of success in new
product development: appearance of new products; and also sales performance by both the
supplier and the buyer. Although many studies have examined buyer involvement in new product
development by suppliers, this study addressed the converse arrangement which is relevant to
Australian red meat: namely the involvement of suppliers (red meat processors) in buyers’ (meat
retailers) new product development. Unsurprisingly, buyer-supplier working relations, degree of
dependence from each side (in terms of available alternative partners), and timing and
sequencing were found to be significant determinants of success. Also as expected, trust,
expectations of profitability, and the success of the innovation were found to favour supplier
involvement in new product development by the buyer. The influence of dependence was more
complex: buyer dependence on a supplier reduces incentives for supplier involvement in buyer
innovation; while supplier dependence on the buyer increases such incentives.

Further, timing and sequencing of actions took account of the cumulative nature of relationships
between firms: the first collaborative co-innovation job is probably the hardest, and is conducted
in the absence of trust and good experience. Conversely, first-time interactions were found to
feature a shortage of supplier funds and high levels of uncertainty. A further telling result is that
suppliers identified the fixed cost nature of innovation expenditures as a barrier to such investment
(Yeniyurt et al., 2014).
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Further examination of relations between firms and their effect on innovation is presented by
Castaner et al. (2014). These authors found that product innovation in the aircraft manufacturing
industry featured a “make or ally” decision: whether or not to engage with supply chain partners.
A strongly intuitive result is that the key determinants of the decision surrounded (1) the resource
endowments of the leading firm — essentially whether it needs a partner and (2) the ability of the
two firms to establish and implement suitable governance arrangements. Large firms were found
to be more likely to engage in co-innovation than small, and experience with products (demand
characteristics, complexity, and key resources) greatly favoured collaboration in new product
development.

Supplier commitment to the overarching goal of value addition by way of long term relationships
is discussed by Lees and Nuthall (2015) in a study of New Zealand agribusiness firms. These
authors state explicitly a key feature of value chain partners’ incentives: suppliers seek access to
high value markets that only buyers can provide; while buyers seek to generate a range of
differentiated products which can be supported only by products of high and consistent quality,
for which they rely upon suppliers. Factors contributing to collaboration are reported as certainty
in pricing, level of price and the quality of relationships. Leaving aside value addition, earlier New
Zealand work by McDermott et al. (2004) had identified largely similar explanations for sheep and
beef producers’ selection of buyer, wherein the overarching explanation was the availability of kill
space within seasons.

Returning to the Australian beef industry, Storer et al. (2014) mainly addressed firms’ strategic
supply chain management, and strategic supply chain capability, as explanations for adoption of
technology. Notably the technologies examined are “industry led” in nature (including those
related to breeding, and MSA eating quality measures), and also apply particularly to supply chain
behaviour: that is the relations and transactions between firms rather than the processes within
the firm.

Pethick et al. (2011) lists three aspects of Australian lamb quality (lean meat yield, eating quality,
human nutritional value) which offer potential for expansion of the industry’s offering to
consumers, and which are able to be enhanced by firms’ uptake of technological advance. The
benefits and costs of such adoption were not assessed, nor the extent to which they would accrue
to the various value chain participants and beyond to public goods. Ding et al. (2014) presents a
particular innovation outcome (food quality in the Australian beef industry) as a use or application
of innovation, and identifies key supply chain attributes which positively influence it: the presence
of some form of strategic alliance; trust and commitment amongst participants; and most
importantly the quality of information being transmitted along the supply chain. Storer et al.
(2014) emphasize key attributes of the Australian beef industry’s suppliers (producers and
processors): high volume and low margin; facing both domestic and foreign competition;
declining access to human capital; and fluctuations in both climate and international trading
conditions. The authors note that these characteristics pre-dispose toward opportunistic supply
chain behaviour — toward a 1-off transaction-based model and an absence of the long term
relationships that might contribute toward progress in industry-wide goals such as product
quality. A further finding of the study is that neither innovative nor non-innovative firms
acknowledged that supply chain integration as important in either supply chain strategy, or in
delivery of benefits from adoption of the technologies in question.
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7.3.4. Institutional aspects of accelerating adoption
7.3.4.1. Response to “System failure”

As described above, Pitt (2007) identifies system failures in the Australian red meat industry
(including, but not limited to, processing), and advocates responses to correct such failures. Each
identified failure is associated by Pitt (2007) with certain causal aspects, and a summary of Pitt’s
work is presented in table 28. Pitt's proposed responses are presented in a “response
framework” column.

Table 28. Proposed responses to red meat innovation system failure

Failure Causal aspects Response framework

Infrastructure Scale Collaborative/collective action to achieve

failure Time frame scale
Firms’ inability to appropriate benefits of Public sector involvement in the sense
innovation of market failure correction

Adaptive Required rate or scope of change exceeds Capacity building

failures (by firms’ experience or capacities to adapt Shifting of system’s norms

Transition and perform

and Lock-in) Where systems’ norms prevent firms’
action

Institutional Non-conducive policy or commercial Changed policy

failures procedures Changed commercial procedures

Interaction Absence of Enhanced information flows

failures Industry-science linkages Facilitated communications along
Co-innovation along the supply chain several channels

Collaboration amongst firms
Sector-level communication on open

innovation
Shared vision of innovation
Sector or Absence of an appropriate culture for Changed culture
culture innovation Risk management or mitigation

failures
Adapted from Pitt (2007)

Pitt’s proposed responses entail collaborative action and public sector involvement to correct for
problems with scale, absence of whole-value-chain commitment, and lack of appropriability of
benefits.  Enhanced information and communication flows, and “changed culture” (possibly
emphasizing risk mitigation and policy) are proposed to strengthen several sets of linkages within
the red meat innovation system. There is also a call for changed policy. Emergent roles for a
proposed Red Meat Processing Centre of Excellence can be summarized as:

a mechanism for collaborative action on innovation

provision of a new set of “norms” for the innovation system, particularly addressing firms’
needs and aspirations by enhancing “innovation fit” (after Moreland, 2010)

capacity building in the management of innovation adoption at firm and system levels.
7.3.4.2. Response to “demand and supply gaps”

Bruns (2010) introduces demand for, and supply of, “innovation services” as part of the
innovation system in the German pork processing industry. Unlike Pitt’s description of a system
failure, Bruns (2010) characterizes a market for innovation services and describes its demand and
supply elements, and the facilitation needed to make the market work. Selected aspects of
Brun’s work are presented in table 29, with proposed responses presented in a “response
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framework” column.

Table 29. Proposed responses to supply and demand for innovation services within the system
Element Activity set addressed Response framework

Demand for Increases with Identification of firms needing
support in Size of any collaborating consortium assistance
innovation Absence of innovation capacity (staff and

structures) within the firm

Lack of knowledge of new markets to be
targeted as part of innovation

Lack of strategic alliance between supply
chain participants

Lack of experience in initiating and
funding innovation projects

Supply _Of Design of innovation activities Consultancy-based support

innovation Evaluation and idea selection

design Identification of resources and strategic

activities issues

Realizatjon of Facilitation of IP solutions Brokerage between suppliers and users

innovation Assistance with internal firms’ of innovation services

activities management
Business planning

Dissemination Skill building Separation of training and information
Information flow flow from public relations
Public Relations Public relations to fall within industry

strategy

Networking Facilitation of SC relationships Brokerage between suppliers and users

Lobbying of innovation services

Adapted from Bruns (2010)

Bruns’ (2010) response framework centres on an “innovation broker”: a third party participant that
brings together users and providers of meat processing industry innovation. The broker
addresses issues at several levels, for example collaborating firms are accommodated not only with
regard to their innovation needs, but also to the organizational aspects of a collaborating
consortium of firms. The broker’s suite of services accommodates both individual firms’ needs
(e.g. skill building, innovation planning) and systematic issues such as IP, information flow and
public relations. A notable inclusion is the broker’s role in facilitation of relationships within the
supply chain. A proactive role is envisaged in terms of identifying firms needing assistance, and
innovation project development and decision support.

7.4.Insight from survey results, for design of the proposed Centre
7.4.1. Decomposition of survey material into Thematic Areas

As described above, factor analysis was used to reduce the responses from a large number of
guestions into five thematic areas. These are:

New Technology Development

Value Chain Research

New Technology Evaluation and Demonstration
Meat Science

Education and Training
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7.4.2. Firms’ expectations of benefits across the thematic areas of Centre
operation

7.4.2.1. Customer focus

The sample was split between those firms that reported as ‘Very Important’ the issues of
“increasing customer numbers” and “increasing the number of markets served” when making
choices regarding the introduction of new technology; and those that did not report these issues
as ‘Very Important’.

The first group (21 of 39 firms) is labelled ‘Higher Customer Focus’. A consistent pattern is
evident: higher customer focused firms are more demanding of a proposed Centre in all of the
thematic areas, with the variance between groups most pronounced in their desire that a Centre
focus on (a) new technology demonstration and evaluation and (b) value chain research (see Fig
27).

4
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2
m Lower Customer
Focus
15 +
Higher Customer
Focus
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New Technology ~ Value Chain  New Technology — Meat Science Education and
Demonstration Research Development Training
and Evaluation

Fig 27. Expectations about thematic focus of the firms: comparison of firms with high and low
customer focus (Survey data)

Firms with a higher customer focus place a greater focus on the potential benefits of the Centre.
They are supportive of its proposed benefits across a number of thematic areas and have higher
expectations of what it can achieve in all areas, than do firms with lower customer focus. Firms
with the lower customer focus exhibited their greatest expectations of the Centre in the thematic
areas of new technology development and meat science.
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7.4.2.2. Innovation focus

The sample was split between those firms that reported as being an ‘Early adopter’ or ‘industry
leader’ of new technology over the last 5 years, currently or over the next five years; and those
that did not. The first group (5 of 39 firms, or some 15% of the sample) is labelled ‘Higher
Innovation Focus’ (see Fig 28).
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Fig 28. Expectations about thematic focus of the firms: comparison of firms with high and low
innovation focus (Survey data)

Generally, higher innovation focus firms were more demanding of the proposed Centre in the areas
of value chain research, and in education and training. A possible explanation of this finding is that
firms that invest in leading edge technologies have a strong stake in ensuring both upstream
(producers) and downstream (wholesalers and retailers) are able to be effectively integrated with
these new technological investments.

Firms with a higher innovation focus also place emphasis on the potential of a proposed Centre to
develop new skills and to research the development of skills and education arrangements for the
industry. This is consistent with the notion of innovation absorptive capacity (Cohen and
Levinthal, 1990) with these authors noting the importance of higher levels skills and expertise
within firms that sought to adopt or develop new technological innovations.

A further notable result is that firms with lower innovation focus were most demanding of the
proposed Centre in terms of new technology development and meat science. The thematic area
of meat science featured the firms with lower innovation focus having higher expectations of the
Centre than did those with higher innovation focus.
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7.4.2.3. Value chain focus

The sample was then split between those firms that were reported as ‘Very Important’ or
‘Important’ for the question “How important could such a Centre be in proof of principle to (a)
producers, (b) wholesalers and (c) retailers and supermarkets”. Firms that scored ‘Important’ or
‘Very important’ on these questions we termed ‘Higher Value Chain Focus’ (11 firms), while those
that reported otherwise were termed ‘Lower Value Chain Focus’.

Processors that see the potential of the proposed Centre for upstream and downstream value chain
participants will be more attuned to the benefits available from better integration between farmers
and consumers, mediated by processors, wholesalers and retailers. A consistent finding (fig 29) is
that high value chain focus firms are more demanding of the potential for the Centre to add value
across all thematic areas. This is most notable in value chain research (as expected), but it also
evident in relation to new technology demonstration and evaluation, and to a lesser extent for new
technology development, meat science and education and training.

Firms with a higher value chain focus tend to see their role within the industry as complementary
to their associated upstream and downstream partner firms. Seeing a Centre of Excellence
emerge as an integrated value chain hub and communication catalyst across all levels of production
would be a strong perceived benefit envisaged by this group.
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Fig 29. Expectations about thematic focus of the firms: comparison of firms with high and low
value chain focus (Survey data)
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7.5.Conclusions
7.5.1. Benefits and costs of innovation in red meat processing

7.5.1.1. Form and configuration of costs and benefits

Costs associated with innovation are largely fixed and immediate, while benefits accrue over time
and are variable in nature. In addition to the inherent uncertainty surrounding the timing and
magnitude of the benefits of an innovation, many cost items (especially reorganization and
information systems) associated with innovation are also subject to such uncertainties.
Substantial evidence identifies this cost and benefit configuration as a barrier to innovation by
firms. Collaborative action (which shares costs), and information flows are the standard form of
response by innovation facilitating bodies. Although information sharing is a robust response to
the uncertainty identified above, this study has revealed firms’ tendencies to wait-and-see before
adopting innovations, particularly by observing competitors’ actions on a case-by-case basis.

The benefits of research into meat processing are spread across all value chain participants,
primarily consumers and producers. This is true of all red meat sector expenditures, including
demand shifting actions such as product promotion. Existing estimates of such transfers do not
capture a number of public goods such as improved nutrition, public health, food safety, animal
welfare, the environment, and the enhanced image of Australian products in export markets. The
generation of such public goods is reflected in government participation in funding red meat
industry R&D, albeit on a co-funding basis at an arbitrary level.

Industry benefits fall between public and private benefits of innovation. They are non-
appropriable outside the red meat industry, but non-excludable within it. Information
generation, advisory services, and training similarly supply industry benefits. However, the
impact of provision of industry goods on technology uptake remains unclear. In particular, the
boundary between private (to firms or plants) and industry good is poorly defined so that
competitively driven incentives outweigh an inherent industry interest. By definition, if not by
design, wait-and-see behaviour by firms regarding new technologies characterizes industry
benefits.

Entry points for enhancing innovation have been described in terms of manipulating the sigmoid
adoption curve: increasing the total number of firms adopting; early adopters’ adopting even
earlier; and late adopters’ adopting earlier so as to change the sigmoid profile itself. This study
concludes that each one of these entry points can be used by an industry oriented Centre of
Excellence in Red Meat Processing Innovation. Further, the functions of the Centre will need to
be tailored to the needs of subsets of processing firms. Those firms might be identified and
targeted as “subindustries” with specific objectives. Alternatively, a range of services might be
defined targeting, to one degree or another, firms’ diverse perceptions of the fit of specific
innovations to their businesses or the extent to which the innovation system serves their purposes.

A Centre of Excellence in Red Meat Processing Innovation could be charged with improving the
performance of the innovation system. This entails recognizing the system’s functions and failings,
and correcting them for red meat processors. This study concludes that the innovation system
functions in terms of supply of, and demand for, innovation in a market setting, and that

104




brokerage is necessary to improve the performance of this market.
7.5.1.2. Co-innovation

Involvement of multiple value chain participants in innovation is widely acknowledged as a driver
of innovation success, particularly in the realm of new product development. A fundamental
synergy exists along the value chain, in that manufacturers (including red meat processors) seek
higher value markets which only retailers or foreign importers can access, and those customer
facing value chain participants seek the high and consistent product quality which is accessible only
from manufacturers. The prevailing Australian red meat innovation system apparently does not
provide the incentives for this synergy to facilitate co-innovation along the value chain despite the
existence of a number of relevant industry goods (e.g. MSA quality grading and genetic advance,
to name just two). This study concludes that a major focus of innovation in the Australian red
meat industry is primarily within-firm, targeting technical elements which reduce costs (i.e. process
innovation) rather than value addition associated with new products and new markets.

The significant barriers to innovation already mentioned (size and configuration of costs, risks) are
exacerbated where innovation actions extend across the gap between firms and stages of the value
chain. The proposed brokerage role of the Centre of Excellence in Red Meat Processing Innovation
could extend to understanding and mobilizing the incentives of the diverse innovation partners so
as to generate joint action within the value chain and publicize and promote it within and beyond
the industry. Particularly in respect of these new avenues of innovation, promotion within the
industry will accelerate industry uptake at all three entry points outlined above. Promotion beyond
the industry will address public relations aspects of new technologies (which may for example
reduce labour costs but call for enhanced skill levels) and innovation outcomes (such as animal
welfare or environmental benefits).

7.5.2. Functions of a Centre of Excellence in Red Meat Processing Innovation
7.5.2.1. Recognition of diverse innovation focus

Exploratory analysis of the study’s survey data reveals five thematic areas of technology uptake
and innovation:

New Technology Development

Value Chain Research

New Technology Evaluation and Demonstration
Meat Science

Education and Training

In these five thematic areas, evidence from international research data bases suggests that in
relevant topics (red meat, beef, sheep meat), frequency of research output departs markedly
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from that of patent registration. This is to say that the Australian innovation system is not
balancing supply with demand. This reinforces the brokerage arguments made above, and further
suggests that some thematic areas of innovation will require greater brokerage efforts than others.

Some commentators claim that meat industry innovation may well be changing from a largely
within-industry process to one that is pre-formulated, possibly in other sectors, or delivered as an
adaptation of existing technologies. This draws into sharper relief a view of innovation as the
interaction of supply and demand, with a brokerage role providing not only the facilitation of
market forces but also a surveillance service across innovation themes like those outlined above,
or others defined by users. A Centre of Excellence in Red Meat Processing Innovation would
regularly update its listing and description of these thematic areas and identify supply of, and
demand for, innovation within thematic areas. Communication with processing firms, as well as
with other value chain participants and their representatives, would then identify causes of slow
adoption and provide appropriate brokerage services.

A Centre of Excellence in Red Meat Processing Innovation could additionally be complementary to
existing service providers, as for example defined by the thematic areas identified. Meat science,
and training and education, are services provided by a number of existing organizations in purpose-
built facilities, under longstanding arrangements both with meat processing firms and the
industry as a whole. The proposed brokerage role could first strengthen connections between users
and providers — particularly those already established — while also identifying gaps and prospective
service providers to fill them. Two such gaps are identified in this report: value chain- oriented
research which is seemingly rarely observed; and new technology evaluation and demonstration,
which take place in an ad hoc fashion as firms wait for their competitors to adopt and then decide
to copy them or not.

7.5.2.2. Recognition of diverse firms’ innovation motivation

Exploratory analysis of the study’s survey data revealed substantial differences in firms’
expectations of the proposed Centre of Excellence in Red Meat Processing Innovation. The
analysis was limited to just three orientations in this regard, representing aspects of the red meat
innovation system likely to be constraining uptake of new technology:

Customer orientation
Innovation orientation
Value addition orientation

Firms identified as having (and not having) these orientations were then compared in terms of
their responses to questions in the survey that together comprise the thematic areas described
above.

Firms identified as customer-oriented (around 50% of the surveyed firms) had higher expectations
of the proposed Centre across all five thematic areas. This makes these firms a principal part of
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the client base. The largest deviations from non-customer-oriented firms are associated with the
thematic areas of value chain research, new technology development and skills development.
This is to say that firms looking forward toward the customers and markets, rather than internal
processing efficiency, are oriented to value addition and skills development as well as new
technology.

Firms identified as innovation-oriented (around 15% of the surveyed firms) had higher expectations
of a proposed Centre across four thematic areas only: non-innovation-oriented firms had higher
expectations of the Centre with regard to meat science. Intuitively, innovation- oriented firms
might be thought of as the principal client base for the Centre. However, past research has
recorded Australian red meat industry firms which are identified as non-innovators, but which held
expectations of profits from innovation that were higher than those identified as innovators. Meat
science innovation may then be a subject that is viewed differently by different types of firms, in
terms of the fit to firms’ businesses, the role of the Centre, and the current portfolio and nature
of on-going research work. Lastly, innovation-oriented firms had markedly higher expectations
than did other firms with regard to training and education: possibly reflecting their dissatisfaction
with existing training providers in terms of the skills which facilitate innovation.

Firms identified as value chain-oriented (around 25% of the surveyed firms) had higher
expectations of the proposed Centre across all five thematic areas. This may well indicate
dissatisfaction with the existing innovation system’s accommodation of co-innovation and whole
value chain innovation outcomes. The largest deviations from otherwise-oriented firms were in
(predictably) value chain research and new technology development. This result also questions
the validity of terms such as “new technology”, which to value chain-oriented firms would feature
advanced ICT in terms of information processing and collaboration with trading partners such as
retailers. Conversely, firms oriented toward internal efficiency would embrace new technologies
associated with low cost methods for performing specific tasks which are equally demanding of
new technology as ICT.

7.5.2.3. Key design features

This study concludes that to deliver the appropriate costs and benefits, in the context of the red
meat value chain, the design of a proposed Centre of Excellence in Red Meat Processing Innovation
could have several features.

The Centre could be a provider of information, in a number of thematic areas akin to the ones
identified in this report. In addition to a library-like curation role, the Centre could be proactive in
defining both the demand for and supply of this information. This requires a mode of operation
that includes information product development, and surveillance of the innovation system within
and beyond the boundaries of red meat processing. Action within such boundaries will keep a
Centre up to date, and action beyond the boundaries will tap ideas and information sources that
will anticipate future innovation opportunities particularly those involving adaptation new
technology from other industrial sectors.
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The Centre could manage collaboration in pursuit of sharing the fixed costs of innovation amongst
multiple firms. This is a role already played by red meat industry organizations, although not
explicitly in innovation management. Key tasks would include defining the innovation agenda
suggested both by the supply of innovation (i.e. what is available) and the demand for innovation
(i.e. what the industry, or a coalition of firms, needs). They would also include identifying for firms
the extent of appropriability and excludability of costs and benefits, thus allowing firms to opt in
or out of Centre activities.

The Centre would need to complement existing research and innovation facilities and services.
Aside from avoiding duplication, this functionality involves decomposition of innovation
opportunities into tasks associated with R&D, adoption, and innovation management. A checklist
approach would enable identification of relevant on-going or completed work, and the Centre’s
attention could be on commissioning work to fill identified gaps, and the tasks required within
individual firms.

The Centre could complement existing training and skills development initiatives. The Centre
could identify future training needs on a general basis for curriculum development and focus, as
well as those specific to firms and to individual technologies and equipment.

The Centre could be a facilitator of co-innovation. It could identify and interpret trends at the
consumer end of the value chain, and present them to red meat processors as opportunities.
Further, it could identify potential partners in retail, distribution, production or services, and broker
innovation action. Where relations amongst value chain participants are contentious, the Centre
could liaise with sector organizations or third parties.

The Centre could be a communications and public relations provider for red meat processing
industry innovation. Among other tasks, it could constantly identify and emphasize the
substantial benefit of Australian red meat processing innovation to value chain partners, to
Australian society, and to the World. This is seen as complementary to MLA actions, rather than
overlap or duplication.

The Centre could identify, investigate and exploit opportunities for funding of activities associated
with red meat industry innovation. This could extend beyond its own client base into the
brokerage of associated organizations and individuals, for example bringing together research
providers with research funding agencies on topics relevant to red meat processing innovation. The
Centre could also align itself with large scale industry-oriented research initiatives such as CRCs.

The Centre could lead innovation thinking and action on topics and themes that firms within the
industry do not. This would include, but not be limited to, a consumer focus for processing, and
co-innovation along the value chain where processing is an essential aspect of customer value.

108




8. Discussion

The industry consultation indicated that in order to get buy in across the whole industry there
would be a need for some blue sky research as this would be beyond individual company capability.
The Australian Innovation System report highlighted that “New to Market” was where the most
significant financial gains are likely to be made and hence in order to achieve this, a proportion of
funding could be allocated to blue sky research. DRMI and Georgia Tech allocate this way with
DMRI investing a significant percentage of funds to this activity. Georgia Tech. takes a more
conservative approach and provides seed funding for developing proof of concept to reduce risk
prior to proceeding to a full scale research and innovation project. Defining key objectives in
terms of how research will feed innovation and where those responsibilities lie will affect the
suitability of models and the scope of what can be achieved.

Does the Australian Red meat processing industry have a size and scale to support a standalone
initiative? MIRINZ as an example, despite having successful innovations could not stand alone.
Would the ability for the Centre to stand alone be a long term goal of the Centre? A long term
financial investment would need to be considered so there is not an underutilised or outdated
facility (if bricks), like has occurred in Europe with CenFRA. With MIRINZ it would appear that IP
was not enough. Hence the size and scale of the Australian and even New Zealand meat industry
is another consideration when determining the potential financial benefits.

Many facilities which have contained pilot processing plants have either ceased (DEPI Werribee,
CSIRO Cannon Hill) for various reasons (cost of running, not viable if not always in use, staffing,
removal of product) or appear underutilised (Teagasc, IRTA). Often where there is lots of
infrastructure, the risk is usually offset by the fact that they support other industries and in most
cases other food industries (i.e. IRTA, Teagasc, AgResearch, DMRI through DTI). There has been a
consistent trend of downsizing and consolidation (SRUC, Grimsby) of capabilities with the exception
of Colorado State University (CSU).

It is unlikely that the CSU model could be applied here. This partially comes back to the difference
in size and scale of the industries (animals, people and money). The land-grant university system
is a model we can’t replicate. Although our levy system is similar to their check-off, they are on a
much larger scale. As illustrated in the report, CSU is currently building a globally recognised food
innovation centre. This has been a long term (14 years) initiative where significant proportion of
funds have been gifted and part of each gift is set aside for the long term running costs of the
facility and is additionally backed by private companies, something hard to replicate. The Centre
also does not have a sole focus on Research and Innovation, but is more about education of the
next generation of people for the meat and food industry.

What we can take away from the USA irrespective of a Centre of Excellence, is how successful
universities are at integrating graduates into the processing industry. Many ex-CSU students feed
into large companies like JBS. This has been demonstrated to be achieved through an internship
program where student and companies get to “try before they commit”, building knowledge and
skill. It was evident that there is a strong passionate culture for the industry within the
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universities. Students that commit to either the meat or livestock judging teams are highly sort
after by the industry, it is extremely competitive to make the teams and often a high work ethic is
demonstrated.

A potential Red Meat Processing Innovation Centre of Excellence could play a role in developing
an internship, cadetship, and/or graduate programmes to better highlight the potential career path
within industry (if industry see that there is). This can get “buy in” early from students and a passion
for the industry. This initiative should be supported across the whole industry, increasing the
potential to build capability and expertise in areas where the industry may appear weak (i.e.
engineering). The likely flow on effect is a cultural change towards innovation within companies
due to increased understanding. This initiative was also highlighted as an additional role of a
potential Centre during the industry consultation.

Additionally both Texas A&M and CSU has shown that extension and education to the supply
chain are important (successful education of consumers regarding cryovac). This was also evident
at IRTA, Tegasc, and SRUC. These organisations are spread across many sectors and hence have
greater capability and requirement to service the whole chain. From the industry consultation it
was less important to provide proof of concept to producers and end users. However outcomes
from the value chain analysis highlighted the importance of value chain research. There may be a
need for a possible Centre to facilitate collaboration with organisations (state governments, MLA)
and private parties (consultants) to aid in extension up and down the chain for some innovations
to reach their potential (i.e. new packaging to increase shelf life or information regarding genetic
performance).

In terms of extension and education from the industry consultation and supported by the value
chain analysis there was a demand for a better level of support in trying to access information
(library database) and there was a perceived barrier to accessing industry funding (more related
to SME’s) and covering the cost of training. However it was also noted that the current CISp group
was well supported by those who had access and hence their maybe scope to build on this group
and or collaborate especially with regard to SMEs and the transfer of information of current issues.

The legacy of Fututech has raised many concerns about the risks of a bricks and mortar Centre.
However in terms of innovation and adoption there was a clear trend irrespective of company size
that companies like the technology working in other plants first and thus they look to what their
Australian competitors and overseas are doing when looking at new technology. To some extent
this denotes a need for a Centre to have these capabilities to showcase this, and may support
innovation. The reality is that unless it is commercial in size it will never fully be proven and will
only be a proof of concept. Based on investigation into other Centre’s a pilot plant is unlikely to
be feasible, due to cost of overheads per unit processed, staffing, removal of product and waste
and low utilisation rates. However there is certainly scope to be able to deliver on this need using
other models such as one that would contain “hubs”. These “hubs” may be current research
facilities (i.e. CSIRO Food Innovation Centre Werribee). The combinations of the outcomes from
the national industry consultation and the recent review of capabilities may give clarity in
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potential demonstration “hubs” and hence optimal utilisation of existing applicable infrastructure
that could support a potential Red Meat Processing Innovation Centre of Excellence.

In order to achieve greater innovation there is scope for a potential Red Meat Processing
Innovation Centre of Excellence to support for initiatives already in place like PIP’s and MDC to
help demonstrate technology, however perhaps greater access under controlled scenarios (concept
quality video demonstrations). Based on the industry consultation there is scope to partner
with companies to provide a “test-bed”. For example a small plant close to Sydney already
provides a technology company space to test and perfect equipment. This arrangement is of little
impact on the business as it is small and flexible. There would be scope to identify other industry
partners (small, medium and large) around the country to either allow in-plant testing and
development or demonstration. This concept is similar to AgResearch who recently (2014) sold off
their experimental plant to private company but has a MoU to conduct R&D. It was also noted
that much work was done in bigger plants now. The level of usage and type of usage is an
important point of such considerations.

It has been well demonstrated that industry involvement is critical. Fututech showed negative
effects when industry was isolated from the development, conversely DMRI facilitate interactions
within their structure between research and industry. Recent reports such as the CRC review and
recommendations and review of Australian Innovation system have highlighted that in order for
successful innovation to occur, research needs to be industry led and continued engagement is
required. Mechanisms on how successful industry and research interaction can occur were shown
throughout this report including network type meetings (FAIM and ASMS). Ireland’s more recent
strategies for industry engagement have been selective on the right academics and given them
skills to effectively present results and new innovation to industry within the food innovation
gateway. During the industry consultations previous initiatives like Meat 93 and 95 were valued
and there have been others similar, but nothing that has built up reputation that has stood the test
of time. Current initiatives like MINTRAC QA & M meetings are effective, but are targeted as is the
innovation network meetings, but both can be useful resources and tools. All of these methods
educate, provided critical interaction on up to date developments not just within Australia but
globally.

This report has shown some global initiatives to outline a wider perspective or what has been
occurring within Australia and around the world. This included the innovation Industry report
which highlighted the importance of Australian industry investing in innovation across all
domestic and exporting sectors to increase total factor productivity and ultimately maintain our
high standard of living. The national initiatives like CRC’s are well recognised and the philosophy
behind them could have many applications as there are many similarities between this and
international approaches such as Catapult UK and Fraunhofer Institutes. From this, consideration
should be made around how a potential Red Meat Processing Innovation Centre of Excellence can
use these concepts or link into some of these initiatives. It would be of value to actively
understand what role the newly announced Food Industry growth Centre may have in the red meat
processing industry.
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9. Potential Models for a Red Meat Processing innovation Centre of
Excellence

To define what a Centre of Excellence is can be quite varied and complex and is often dependent
on the original goals. The European Union offered a potential definition as being a “form where R
& D is performed at world standard, in terms of measurable scientific production (including
training) and or technological innovation” (Anon, 2015b). Others have defined Centre of Excellence
as “a team of people that promote collaboration and use best practices around a specific focus
area to drive business or customer-valued results” (Strickler, 2008). It has also been said that the
term Centre of Excellence has been used too frequently with Centre’s falling well below definitions
such as world standard. Hence irrespective of the form below are some key features that need to
be part of the concept (Anon, 2015b) and are all factors which have been identified through this
project.

e A'critical mass" of high level scientists and/or technology developers;

e A well-identified structure (mostly based on existing structures) having its own research
agenda;

e Capable of integrating connected fields and to associate complementary skills;

e Capable of maintaining a high rate of exchange of qualified human resources;

e Adynamic role in the surrounding innovation system (adding value to knowledge);

e High levels of international visibility and scientific and/or industrial connectivity;

e A reasonable stability of funding and operating conditions over time (the basis for
investing in people and building partnerships);

e Strong governance with a representation of industry and academia

When considering a Centre of Excellence there are essentially 3 types of potential models;
1. Bricks and mortar
2. Virtual
3. Hubs - (combination of 1 & 2)

9.1.Bricks and Mortar

Bricks and mortar or a physical structure where capability is housed under one roof is a traditional
form of a Centre of Excellence. This more often best caters for and applies to monodisciplinary
research such as that conducted at the Isaac Newton Institute for Mathematical Sciences. This
report has shown many examples of bricks and mortar research type facilities (MIRINZ, ITRA,
Teagasc).

9.2.Virtual

A Virtual Center of Excellence is a fairly new organisational concept. Its overarching aim is to
combine the capabilities, knowledge and expertise from diverse players beyond their typical
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geographical and organisational boundaries to create something accomplished and distinct within
its domain. The two important features of a Virtual Centre of Excellence are the creation of a panel
of experts, and providing for the best use of resources by facilitating collaboration. There are a few
ways in which a virtual CoE can be defined and in the case of the present study this model is defined
as the use of people, but not infrastructure. Examples of virtual models shown in this report include
Cost Action FAIM and AMSA.

9.3.Hubs

Having Hubs, is essentially like having a combination of both bricks and mortar and virtual. The hub
and spoke is basically a centralised/decentralised model for measurement. It is used in the context
of multi-location souring wherein a central consolidator called a “hub” or in this case a Centre of
Excellence which provides a single face to the customer while seamless extensions called
“spokes” (R & D providers, technology companies, industry partners) are leveraged to provide
services distributed across multiple locations. This model maximises the opportunity of sourcing
the highest level of capability (infrastructure and personal) across a diverse range of locations and
facilities and collaboration across the “spokes”. Examples of this type of model presented in this
report include CRC’s and to an extent Catapults, and Fraunhofer institutes.

9.4.SWOT analysis of the different models

In order to compare the three proposed models (bricks and mortar, virtual and Hubs) a simple
Strengths, Weaknesses, Opportunity and Threat (SWOT) analysis was conducted to provide a
simplistic summary in terms of a Red Meat Processing Innovation Centre of Excellence. These
SWOT analyses were completed based on findings from this feasibility study.

Table 30. SWOT analysis Bricks and Mortar

Strengths Weaknesses
* Physical Presence * High Capital expenditure
e Common ground for Industry * High Operational expenditure
(demonstration) * Less flexible (technically / structure)
* Provides a test bed for technology * Access/location will be limiting/ S
¢ “lunch time” correspondence * Does not replicate commercial
conditions

» Staffing (having the best)
* Less likely to be supported by industry

Opportunities Threats
* International recognition * Underutilisation “White Elephant”
* Mitigate risk * Industry disconnect

* Building capability under one roof

* Sustainability/relevance over time

* Potential duplication of existing
structures

* High overall risk
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Table 31. SWOT analysis for Virtual

Strengths Weaknesses
* Low Capital expenditure * No Physical Presence
* Low Operational expenditure * No by chance correspondence
* Flexible (technically / structure) * Don’t seem to conduct research more
¢ Access (good) network

¢ Staffing (have access to the best)
¢ Overall low Risk
* Collaborative

Opportunities Threats
* International recognition * Communication breakdown needs
* Develop linkages with national and strong governance and leadership
international; * No capacity for industry demonstration
- R&D providers, * No capacity test bed facilities for
- Peak industry bodies technology
- Industry.

Table 32. SWOT Analysis for Hubs
Strengths Weaknesses

* Low Capital expenditure * Not everything is under one roof

* Low Operational expenditure

* Flexible (technically / structure)

e Access (good)

¢ Staffing (have access to the best)

* Collaborative

* Uses existing infrastructure

¢ OQverall low Risk

* Local knowledge

Opportunities Threats
* International recognition * Requires strong governance to ensure
¢  Development strategic partnerships effective collaboration.

* Develop linkages with national and
international;
- R&D providers,
- Peak industry bodies
- Industry.
¢ Coinvestment (government, industry)
*  Greater diversity and spread risk
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10. Conclusions

The outcomes from the industry consultation indicate that there is significant support for a
potential Red Meat Processing Innovation Centre of Excellence within Australia. It can also be
determined that from all aspects of this report that a “bricks and mortar” type model would appear
to be the least viable option (with particular reference to a pilot plant) and least supported
by industry. Based on current initiatives and influencing factors a “Hub” or “Virtual” type model is
likely to be an effective and efficient way to increase innovation and mitigate risk while maximising
capability (infrastructure and personal). Irrespective of which model is used it was determined that
the role of the Centre could be broken down into 5 thematic areas including; new technology
development, meat science, new technology evaluation and demonstration, education and training
and value chain research.

11. Recommendations

Based on information provided in this report it is recommended that any potential Centre of
Excellence would need to incorporate the following;

Industry led
Combination of blue sky and applied research
Have long term strategic priorities
The potential Centre should not duplicate but facilitate (use existing facilities,
infrastructure, people and initiatives)
Overall increase capability and critical mass within the sector
It would need to be accessible and use various strategies for disseminate information
including extension type service
The potential centre would need to facilitate the collective action on fixed costs
Enhance public relations by identifying and emphasising public benefits
Bridge the gap between industry and research and increase the knowledge transfer
between research and industry
Brokerage:
o ldentifying supply of and demand for innovation
o ldentifying co-innovation partners by way of needs and “fit”, and associated
contracting
O Beyond trading partners and into research funding
The potential Centre would act as an agent of “culture change” for factors such as co-
innovation, customer focus.
Above all the potential Centre would need strong governance that has a combination of
both sound industry and academic knowledge.
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