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Are you research ready?
Checklist
Step

Key Element

1 Establish a
strategic basis in
challenging goals

• Use your strategic plan or foresight tools to identify potential disruptive
research opportunities
• Assess current performance and market forces to identify potential
step-change research opportunities
• Create a clear problem statement for each opportunity

2 Prioritise the
opportunities

• Assess the value and risks of each opportunity
• Assess the maturity of each opportunity using TRL or MRL
• Assess options for funding, including Government support, to mitigate risk

3 Organise the
business for
successful
adoption
of research
outcomes

• Assess your organisational systems and culture for openness to
technology adoption
• Identify entrepreneurial suppliers as potential partners for effective
solution delivery
• Set-up a project governance framework to manage stage-gates and
align all stakeholders
• Select a suitable research project manager
• Allocate resources including the right team to support the project manager

4

4 Consider
alternative
research
partnership
models

• Assess the importance of time and confidentiality to successfully
achieving the return on research investment

5 Assess the
potential
research
providers

• Assess their technical capability

6 Prepare for
commercial
negotiations
with your
research partner

• Define and separate your needs into “must haves” and “prefers”

• Select a preferred model partnership model

• Assess their ability to work with industry

• Understand and verify the needs of your research partner
• Understand and assess IP options
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Introduction
and context
Do you believe that innovation would benefit your organisation but don’t
know where to start?
Have you tried working with a research partner before with less than perfect
outcomes and want to ensure research delivers benefits in the future?
Do you have an innovative idea and need assistance in obtaining objective
evidence of the benefits of your product?
Does your organisation want to start disrupting instead of being disrupted?
Then this self-help guide is for you.
National Energy Resources Australia (NERA) enables growth through industry-led collaboration, innovation
and knowledge-sharing. As part of the Government’s Industry Innovation and Competitiveness Agenda,
and one of six national Industry Growth Centres, NERA spans the oil & gas, coal and uranium sectors
incorporating the exploration, operation and service industries.
Australia has considerable national wealth derived from the export of energy resources, including coal,
uranium and liquefied natural gas, contributing A$60 billion to exports in 2015-2016 and forecast to
grow to in excess of A$90 billion in 2016-2017. This performance is supported by two key supply sectors
with international reach, OFSE (oil field service and equipment) and METS (mining equipment, technology
and services). Australia has an equally impressive research and innovation capability, though many
industry players feel uncomfortable partnering with this capability.
For the energy resources sector, the drive to continuously increase the utilisation and productivity of all
assets to ensure ongoing international competitiveness, is overlaid with technology improvements and
community pressure for energy sources with lower environmental footprints. These tensions are likely to
lead to ongoing volatility in prices for all forms of energy resources. Combining these factors with increasing
regulatory pressures, the sector needs to rethink its operating models and embrace technological change.
High-value, high-return industry focused research is collaborative and requires management from both
parties. Collaboration is becoming the norm due to the increasing complexity of problems to be solved,
the rapid change of technologies available and the move to more open sources of knowledge creation.
Some collaboration partners will have knowledge of the problem, some will have knowledge of the
systems, others will have technology or supply chain expertise, and yet others will have insights into the
way people think when faced with change. All are required to contribute to monetize the outcomes.

Australian businesses
that engage in
collaborative
innovation with
research organisations
are 242% more likely
to report increases
in productivity
compared with
non-innovating
businesses.
Department of Innovation, Industry
and Science Research, 2013

NERA has produced this document to assist companies to reach their potential through
more active use of Australia’s research capability.
This guide is primarily written for business owners and senior managers who have strategic or
operational responsibilities for such work. In producing this document NERA is here to assist industry to
break through the historical barriers.
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How does research fit into innovation
The business case for more commercialisation and application of innovation to Australian industry has
been widely substantiated. Innovation is a trans-disciplinary activity, not simply about technology advances.
Successful innovation requires consideration of business models, organisational structures, and skill sets that
include the humanities, economics, sociology and law as well as STEM (science, technology, engineering and
mathematics) areas.
Research
organisations assist
with step change
and disruptive
innovations.
Collaboration is
critical to success.

Research is a rich source of innovation so long as the process ensures that outcomes are viable
(physically practical, regulatory compliant and meeting customer expectations) and of value (economically
sustainable). Some research is fundamental, but much of it is applied, aimed at taking known theories
and technologies and applying them in different ways to solve practical problems.
Researchers and publicly funded research organisations (PFROs) can assist with innovation in the form
of a product or a piece of equipment; with new ways of working (such as analytical tools or control
software); or with new ways of engaging with stakeholders (such as verification of health, safety and
environmental credentials or valuing innovation).
Research organisations are best placed to assist with step change and disruptive innovations. A recent
report by Australian Industry Group (AIG, 2016) indicates that the four main barriers to successful
industry collaborations with PFROs in Australia are:
•
•
•
•

Lack of skills or time available within the business;
Difficulties in aligning research and business objectives;
Difficulties finding the right research partner; and
Issues around IP protection and access.

This document provides basic, practical guidance on how to prepare for and engage researchers or
technology suppliers in innovation. Equally, if you are an innovative technology supplier, it will help you
to prepare to engage with the right researchers and end-user organisations at the right time to ensure
you have a validated market-ready product. You may need to work through all sections, or you may be
just looking for the last few insights to tackle particular aspects of the process.
Detailed case studies for successful research partnerships can also be found on the NERA website
www.nera.org.au.

Innovation is often split into three categories:
Incremental change: Continuous improvement processes that use internal knowledge. Tools
such as six-sigma and TPM rely on brainstorming to identify the opportunities for improvement.
These changes are key to navigating the continuous market trends, but are usually inadequate
for responding to major shocks;
Step change: The market or self-imposed change pressures that require rapid reaction and
adaptations. Changes often require a high degree of confidentiality to deliver a competitive edge.
These can be new to firm or new to market, with new to firm innovations being adapted from
other industries or applications; and
Disruptive innovation: Unpredictable breakthrough technologies and processes. These are
proactive developments, where the disruptor has control of the timelines. These are new to market
innovations, and can sometimes trigger domino effects as entrepreneurs quickly adapt them to
different applications and other industries.
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The six-step process
Research can be a relatively low risk, highly successful means of differentiating your organisation and
ensuring global competitiveness through commodities cycles. Success requires the organisation to be
open to capture and deploy the knowledge acquired through collaborations based on a shared purpose
and mutual trust, all underpinned by strong leadership.
This six-step process will help you ensure your organisation is prepared for the journey.  
Each step provides guidance on what needs to be done, which when combined, build a checklist for success:

Six-step process
STEP 1
Establish a
strategic basis
in challenging
goals

Use strategic plans as a foundation to develop a clear definition of
the opportunities research will assist to deliver.

STEP 2
Prioritise
opportunities

Assess the potential value and risks including the maturity of the
technology to allow prioritisation of the opportunities. Consider
external funding models and Government support programs that
may lead to alternative project structures to mitigate risks.

STEP 3
Organise
for success

Driving a research collaboration to the benefit of your organisation
requires an understanding and management of different corporate
cultures and systems to get the required paradigm shift to achieve
success. Understand the organisation’s capability to not only technically
engage with research and technology partners, but to also project
manage and develop the trusting relationships critical to their success.

STEP 4
Consider
alternative
partnership
models

Different engagement models are suited to different combinations
of time and confidentiality priorities.

STEP 5
Assess the
potential
research
providers

National research laboratories, universities and research institutes
have different drivers which means that they are preferred for
different types of research engagements. Selecting the right partner
requires an understanding of their internal systems and culture as
well as their technical capability to deliver.

STEP 6
Prepare for
commercial
negotiations

Priorities, risks, stakeholders, assumption boundaries and potential
intellectual property options should be explored when preparing a
negotiating position.
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STEP 1

Establish a
strategic basis in
challenging goals
a) Requirements of a clear problem statement
b) Identifying disruptive research opportunities
• Look to core strengths in your strategic plan for opportunities
• Explore the future using foresight tools
c) Identifying step-change research opportunities
• Assess the external forces
• Assess current performance
d) Create a clear and simple problem statement

a) Requirements of a clear problem statement
It is important to develop a strategic basis for where collaborative R&D and knowledge transfer are expected
to contribute to meeting the organisations objectives. The first critical mistake in setting research challenges
is to make conclusions about the best solution without defining the problem. A worthwhile research
problem will be based on achieving a challenging goal for the organisation, a goal that inspires action,
creativity and leadership and is a core part of the strategic plan. Defining the right problem requires
several things to be clearly articulated:
• The basic need.
• The desired outcome and how it will be measured.
• What are the benefits, to whom and why are they benefits?
• Why these benefits are valuable to your company?
• Identify any constraints in resourcing, approvals, manufacturing, delivery or end-use.
• Measures to evaluate potential solutions, and which attributes are must-haves and which are nice-to-haves.
• What impact will the solution have to other areas of your business?
• Are there co-commitments to the solution to address the impacts to other areas of your business,
and does this mean that there are many problems to be solved?
The challenge is to match the right solution to the right problem, as a solution to the wrong problem is no
solution at all. At any point in time there is a universe of problems and over time we understand more of the
problems (Figure 1). Similarly, at any point in time there is a universe of solutions, some of these are known
but many of these are unknown. Research and entrepreneurs expand the scope of known solutions.

10
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Figure 1: Match the right solution to the right problem
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The right solution will be practical, economic and ethically sustainable. To match the right solution to
the right problem requires a shared understanding founded in trust at the intersection of these domains.
The prerequisites to achieving this are clarity of purpose, a commitment to two-way knowledge transfer,
effective systems and interpersonal skills, all wrapped in collaborative cultures.

b) Identifying disruptive innovation research opportunities in
your business
Disruptive research is most likely to come from collaborations that cross traditional organisational
boundaries and allow the parties to accomplish together what may not be possible within a collaboration
of similar organisations. To maximise the benefit it is therefore important to stretch the vision outside your
normal organisational paradigms, to think about opportunities that would normally not be on your radar.
Most businesses will have an agreed strategic plan to set medium to long term goals for the business
that may already identify the needs for transformational changes for the organisation. If the plan
doesn’t identify these opportunities, then new opportunities can be found by exploring options from two
directions – either expanding on your current relative strengths, or by developing a deeper understanding
of the future and reaching a new insight that the industry is currently blind to.

Look to core strengths in your strategic plan for opportunities
A simple brainstorming based process can be used to focus your list of strengths, such as:

Look for
opportunities in a
core area where
your organisation
has a deeper
understanding than
your competitors.

Synectics – a creative problem-solving process;
Six Thinking Hats – a tool to challenge group think;
Mind Mapping – a process to visualise related information;
SWOT – strengths, weaknesses, opportunities and threats;
TOWS Matrix – a similar but more intuitive process than SWOT.
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The value chain is a good place to start disaggregating your systems and find opportunistic areas to
gain competitive advantage. It is important that all of these processes are run with a group of diverse
individuals and facilitated in such a way as to create exploratory, open and honest discussion.
The next task is to analyse the future potential of these strengths. Multiple rounds using the same tool,
that dive deeper into the topic or simple exercises such as conducting “what-if” sessions or using the
“Five Why’s” problem solving technique, can allow you to identify and articulate an opportunity that
could result in disruption to the industry.

Explore the future using foresight tools
There are also standard processes for exploring the future such as scenario planning and competitive
foresight. In a small organisation, going through a series of “what-if” exercises or Porter’s Five Forces model
that explores as many dimensions and forces within and on the business as possible may be sufficient.
The biggest limitation with these approaches is that humans are not good at foreseeing discontinuities
and many people are not very creative when contemplating the future. It is important to have the
right people involved in these processes, so there is benefit in engaging with researchers at this point.
Researchers bring three strengths to such a conversation – they are aware of the latest developments,
they are not blinkered by the existing paradigms, and their thinking processes are typically different to
people in industry. Inviting a diverse group of researchers that cover a range of technical areas to such a
workshop is also a way to test both sides’ ability to engage and collaborate for minimal expense.
There are many strategic planning consultants that can facilitate either of these processes. Some
facilitators are now using data analytics tools that “data mine” information on the web that is relevant
to their client’s industry to assist in maximising the diversity of thought going into the process.

c) Identifying step-change research opportunities in your business
Incremental but step-change research opportunities are a good place to start if you have never engaged
with researchers before. This type of action is often forced upon a business due to changes in the
economic environment, changes in the market, or if a process or inputs stop performing as expected.
Like disruptive innovation, the key first step is to ensure you have adequately defined the goal.
With this type of opportunity, there is greater potential to define the goal with the benefit of real data by
considering the following:
• What does success look like in terms of key metrics, and how does that compare to current
performance?
• What are the anecdotes the experts – technical, operational and maintenance – are saying?
• How long has this been a problem? Has the change been a slow trend or a step-change?  
• Has this happened before? What fixes have been tried and what were the results?
• What is industry best practice?
• Are there similar things being done in other industries at a higher level of performance that we can
learn from?
Depending upon the issue, there may also be specialist tools to assist in defining the problem, such as
root cause analysis, Five Whys or Failure Mode and Effects Analysis (FMEA).

12
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If the in-house analytics capability is limited, or the data is complex (high frequency time series, multiple
variables, multiple interactions, images, free text etc.), then defining the problem may also provide an
opportunity to engage with research teams. CSIRO, Data61 and most universities have deep expertise
in applied statistics and operations analysis. This is an area that Australia is particularly strong in, and
by using the latest techniques, these teams can identify from the data when the changes occurred, as
well as potential causal relationships which can then be explored by the discipline experts to develop
or confirm hypotheses. These research teams are capable of working with a range of data in different
formats, including free text and images, to find relationships well beyond the capability of basic statistical
techniques. They may be able to readily offer an algorithm or software that can be incorporated into your
systems to enable such tasks to be completed routinely.
Confirming relationships with data allows the problems or opportunities to be better defined and to
narrow the areas of work to find solutions.
Larger businesses are often too busy to see the slow trend changes in performance so it is worthwhile
periodically assigning a team to review the trends in key performance indicators.

Take time to
regularly analyse
key performance
data and look to
adjacent industry
developments
to find stepchange research
opportunities.

d) Create a clear and simple problem statement
The final problem statement needs to be clear and understood by a wide audience. It must therefore be jargon
free. Focus the content created in the previous sections into a short statement using a tool such as SMART:
Specific – target a specific performance area to improve.
Measurable – quantify the measure(s) that will be used to assess progress and success.
Assignable – specify who will do it – the researcher, the industry partner or other third parties.
Realistic – identify constraints and co-commitments.
Time-related – specify when the result(s) are required.
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STEP 2

Prioritise
opportunities
a) Assess the value and risks
b) Assess the technology / manufacturing readiness level
c) Assess options for funding

a) Assess the value and risks
The next step is to prioritise the opportunities using a multi-criteria decision making process which
includes value and risk. There are many standard toolkits available to assist with this task. The assessment
process should look at the project from a range of viewpoints:
How much value would be generated? – consider all performance dimensions, not only financial.
Other criteria could include capacity, utilisation, safety, health, environmental or reputational impact.
While you may be trying to achieve one goal, it may also bring side benefits.
What is the timing for delivery of the value and how certain is that value? – time is a key
uncertainty in research and is especially important if the external environment is very dynamic. While you
may be sure that a benefit is achievable, you may be less sure about the quantum or timing of the benefit
which will impact the rate of return on your research investment.
Would my organisation supply the solution or would a third party provide the
manufacturing and customer support? – to achieve impact, you not only need technical success
with the idea, you also need to be able to economically manufacture, distribute and support the whole
solution in use. It is important to consider this from the outset as it may fundamentally change the way
the project is designed, who the participants are, and the way the commercial agreements are structured.

Use a multicriteria decision
making process
to select the right
opportunities
to pursue.

Is the project prone to disruption from the revolution in data analytics, automation and
internet-of-everything (IoE)? – it is important to define co-commitments that may add impact
value or implementation costs. The rapid changes in the ICT industries are resulting in rapid changes in
computing capacity, electronic communications (both wired and wireless) and sensors. Machines and
processes that never used to generate data now come with sensors that create opportunities for better
control and optimisation of the flowsheet if the processes for collecting and analysing that data are
designed in from the outset.
What are the in-house costs of supporting a successful project? – include in the value assessment a
budget and plan for an owner’s team. These are people who contribute expertise from the end-users to ensure
the deliverables are practical and add value. The process is the same as for an important capital project.
Are your stakeholders risk takers or conservative? – you may be open to innovation, but if your
board, shareholders, regulators, employees or customers aren’t, then there is likely to be a major culture
and language barrier to getting acceptance of the outputs of your project, which as a minimum will take
time to manage.
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b) Assess the technology/manufacturing readiness level
Many organisations that embark on research use a portfolio approach to balance the value versus risk
trade-offs. By looking at alternative paths to solving the same problem, or a range of projects at the same
time, you can then use stage-gate management reviews to decide which ones are likely to be the most
successful, continue to invest in them and stop the others. Such a governance process will allow you to
monitor the variations in the timing and potential outcomes that will vary over time.
If adopting a portfolio approach, another tool that can assist with managing stage-gate decisions are
the Technology Readiness Level (TRL) or Manufacturing Readiness Level (MRL) scales. TRL or MRL are
frameworks that rate the readiness level of the solution from the idea through to implementation as a
commercial venture. TRL was originally developed by NASA to assess the readiness of a technology for
the lunar missions (figure 2). The widespread use of the concept has led to the development of MRL by
the US Department of Defence, which uses language understood in a wider range of industries.
Figure 2: Technology Readiness Level (TRL)
TRL 9

Actual system “flight proven” through successful mission operations

TRL 8

Actual system completed and “flight qualified” through test and demonstration (ground or space)

TRL 7

System prototype demonstration in a space environment

TRL 6

System/subsystem model or prototype demonstration in a relevant environment (ground or space)

TRL 5

Component and/or breadboard validation in relevant environment

TRL 4

Component and/or breadboard validation in laboratory environment

TRL 3

Analytical and experimental critical function and/or characteristic proof-of-concept

TRL 2

Technology concept and/or application formulated

TRL 1

Basic principles observed and reported

c) Assess options for funding
Once you have a preferred research project or portfolio, you should consider whether it is feasible to increase
value and mitigate risks by obtaining co-investment via Government grants schemes. There are currently more
than 220 programs supporting innovation across State and Federal Governments. As part of the National
Innovation and Science Agenda (NISA), the Australian Government are continuing to evolve these programs to
make them more effective, some of which are listed in Appendix 1. The best place to find the latest information
is the website maintained by the Australian Government, at https://www.business.gov.au/Assistance.
If you have no experience at preparing government funding submissions, there are support people within
the relevant agencies to assist, including NERA. Alternatively, when you select a research partner, most
research organisations have support resources that are familiar with all the grant systems and will help
you find options and make submissions. A normal condition of a grant under a government scheme is
that the results must contribute to the general public interest. So using this path may introduce other
considerations. Other methods of funding and risk sharing to consider are:
Venture Capital Funding: Private equity capital usually provided at the early or growth stages of a startup
company. Investors often bring resources other than finance, such as contacts and mentoring support.
Crowdfunding: Using specific websites to promote your project as a mechanism to ask lots of people to
contribute small amounts of money to fund the venture.
Business Angels: An Angel investor is an affluent individual who provides capital for a business start-up.
In addition to the finance, the investor will often provide valuable management advice and important contacts.
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STEP 3

Organise
for success
a) At the organisational level
• Assess your systems and culture for openness to technology adoption, or
• Partner with an entrepreneurial supplier, or
• Employ an appropriate governance system to hold the partnership together
b) Select a project manager that has:
• The ability to work across functional and organisational boundaries
• Excellent communication skills
• The ability to achieve win-win solutions
c) Build the skilled team around the project manager
In pursuing successful innovation, your goal is to fail fast, fail small, fail early and fail smart. The best path is
to generate lots of options early, analyse them, make decisions quickly, test them, then correct the path or
select another path. Quick review and improve cycles, with frequent stage-gating and joint decision making
reduces the overall risk. Your first plan will not be the right plan. However, as long as it takes you on a path
that provides additional information at the lowest cost to allow the plan to evolve, know that you will get
to the solution. Your organisational systems and culture need to be ready to manage this type of process.

Your goal is to
fail fast, fail small,
fail early and
fail smart.

A company’s ability to successfully evaluate and utilise outside knowledge is largely a function of the
level of prior related knowledge and leadership. The basic skills required includes knowledge of technical
language and developments, the ability to assess the costs and benefits combined with the system and
inter-personal skills to establish trust and shared expectations, such as timelines, budgets and milestones.
The leaders must be catalysts for change, able to create and sustain commitment to collaboration
through their own actions.

a) At the organisational level
The key to a successful research partnership is to have the freedom to test new ideas functioning in
parallel with the governance and risk management of a controlled business environment. There are
multiple ways of achieving these outcomes, but the first step is to know where your business is now.
The willingness of individuals to adopt innovation is based on their knowledge and history which
combine to define their personal risk appetite and self-confidence. So within organisations that are
made up of lots of individuals, you will experience a distribution of these attitudes (Figure 3).
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Figure 3: The Innovation adoption lifecycle (Moore 2014)
Early Majority
Late Majority

Early Adopters

Laggards

Innovators

2.5%

13.5%

34%

34%

16%

Many companies use the phrase fast-follower as their strategy for technology adoption, but don’t
understand what that means in practice. They are defining themselves as being in the first wave of the early
majority, who wait until something is proven before they adopt it. They want to know that there will be a
near 100% success rate for the innovation so that they can complete their financial return calculations and
budget submissions and not risk their careers. They also want to take advantage of the scale that comes
with adoption by the majority to improve the implementation costs and customer support. If your business
is in this situation, then there are a few key things you can do to help prepare your culture and systems:
1. Teach people to think like innovators:
This encourages them to move to the left on the innovation adoption scale. Employees need to be
given permission to have an inquiring mind and practice asking excellent questions, such as:
• Why do we keep doing things this way when we are unhappy with the results?
• What might happen if the world / a trend led to something different?
2. Clear definition of the strategic purpose of innovation:
Define the desire for innovation and the business risk appetite as part of the business plan. Build
supporting effective systems to ensure corporate learning so that failures are celebrated and learnt from.
3. Measure the process:
Measure the process of innovation (leading indicators) as well as the outputs and benefits of
innovation (lagging indicators). These could include the amount of employee time, the number and
types of ideas, the time on mentoring of innovation projects, people trained in entrepreneurial and
innovation skills, and whether there is a supportive cultural climate.
4. Ensure the leaders are T-shaped:
Recruit and develop T-shaped leaders (see next section), with a range of skills beyond technical but
also enough expertise in core areas to ensure they understand where the opportunities are and how
to embrace them.
5. Establish innovation friendly systems:
Establish systems to authorise decisions to be made where the knowledge lies with authorities
delegated as low as possible. This may be as simple as allocating budgets for experiments at every
level of the organisation, so everyone has freedom within a broader budget framework.
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As an alternative, you can achieve the required agility through partnering. Depending upon where you
start, there are three paths forward that will create a functioning structure for collaborative research:
Option 1 – an ambidextrous organisation (Figure 4).
An ambidextrous organisation (Birkenshaw, 2004) refers to companies who have the structure, systems
and capacity to master both adaptability and compliance. Structural ambidexterity can be achieved by
setting up a separate team / division / company to focus on innovation and research and give them the
freedom of systems and to select the right people to function in a decentralised adhocracy. A well-known
example of this model is Alphabet Inc, the parent company of Google. They have split the compliance
focused activities associated with predictable and reliable delivery of the core business of internet search
into one legal entity Google Search, while their innovation and research activities are managed through a
number of separate entities such as Sidewalk Labs.
Figure 4: The Ambidextrous Organisation

Executive Team
Innovation Teams
Operational Structure
Professional Services
support structure

Option 2 – an organisation of ambidextrous individuals or contextual ambidexterity (Birkenshaw
2004) is achieved at the level of individuals who divide their time between compliance focused and
innovation focused activities. Contextual ambidexterity relies on individual employees being ambidextrous,
so they must be alert to opportunities and combine their efforts with others to create a stronger impact.
Some examples of practices that support this approach are 3M with their 15% time for innovation that
allows employees to use a portion of their paid time to chase their own ideas.
Option 3 – partner with an entrepreneurial supplier
Alternatively partner with an SME who can act as the living laboratory. This model still requires glue in the
form of a T-shaped project manager and a sound governance structure to keep the organisations aligned,
and ensure the right decisions are being made with all the information. A specialist T-shaped project
manager can help to hold the disparate cultures, systems and knowledge bases together; however, there is
only so much time and energy a single project manager can bring to a complex collaboration. It is therefore
important to have a project sponsor or champion with adequate authority and the right personal leadership
attributes to drive success. There should also be a steering group that has representatives from all partners,
that meets regularly, that operates in an open and accountable way, contributing to the relationships
between the organisations, and to provide a mechanism for quickly deciding when and how to progress.
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b) Project manager selection
In spite of their common interest in working together, companies and research organisations have
different missions and cultures that can compromise the success of collaborations if not managed by
a skilled project manager. The parties need to take time to understand one another and recognise and
respect the differences and unique contributions that each party brings to the table. A research project
should be a partnership of equals, and should not be considered a customer-supplier relationship.
To successfully implement and achieve impact from a research project, your organisation needs to tap into a
range of skills in a range of people. It is easy to determine the deep discipline skills required to understand
the technology and the field of application. The harder role to fill, and the one that is the most important to
success is the project manager. The project manager needs to have the inclination and capability to network
across functional and organisational boundaries. To do this, the project manager needs to have good
inter-personal skills and be capable of developing trust quickly. They need to be able to articulate ideas in
a jargon-free manner so that people without deep industry experience can understand the organisational
needs, and so that industry people can understand the solutions being developed.

T-shaped people are adept at working across organisational
boundaries
These people have the ability to go into depth on a particular issue, as well as work across broader
organisation boundaries, to achieve synergies and alignment. Their depth of knowledge may be
in a specific professional area, or it may be in the organisation and its objectives, “how things are
really done around here.”
People with these capabilities are known as “T-shaped” individuals - they have a deep knowledge in one
field (the vertical bar of the T) and a broad understanding across many other fields (the horizontal bar
of the T). Innovation happens at the intersection of different disciplines. T-shaped people are adaptive
innovators and are capable and confident of working in these boundary or interface areas.
If you don’t have an in-house project manager that meets this description, then source a specialist
research project manager. This is no different to using an EPCM specialist when you are investing in a
major capital project.

c) Build the skilled team around the project manager
In addition to the project manager, you need to ensure resources are allocated to support the ongoing
success of the project. This includes allocation of a Project Sponsor, finance, support for contract
negotiations and legal expertise as well as an owner’s team or a representative of the end-users.
These people will be selected because they have strengths or knowledge in different professional areas.
Like a good sporting team, it is important to ensure they not only have the individual skills, but they are
prepared to work as part of a diverse team in a cooperative manner.
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STEP 4

Consider alternative
partnership models
a) Assess the importance of time and confidentiality
b) Select one of four foundation models
c) Explore specific options within the preferred model

a) Assess the importance of time and confidentiality
The next step is to identify a partnership model that is matched to the purpose of the collaboration.
Debate between industry and research organisation arises from disparate priorities and objectives –
research is perceived as slow and industry requires speed to gain market advantage; and confidentiality,
with researchers being driven by publishing targets and industry wanting to protect their investment.
An international study identified four foundation models (Figure 5).

b) Select one of four foundation models
The Idea Lab – is a short term, open interaction between industry and researchers, and can be very
useful at generating options, identifying and assessing potential collaboration partners, for sharing
language, building relationships and gaining experience for research project managers. They are normally
focused on achieving a high volume of ideas over depth and quality and often lead to a subsequent
extended interaction to progress a short-list of options. Examples are iPrep, Hackathons, GovHack, and
on-line or post-grad student competitions.
The Grand Challenge – is also an open interaction, often in the pre-competitive phase of developing
fundamental solutions to a major problem or where there is a requirement for broad change, such as
environment, health, safety or industry standards. These collaborations can be contractually setup to serve
as a pipeline to deeper engagement. These challenges often deliver benefits in the public interest, so are
more likely to attract Government funding support. Examples are PhD Scholarships, Cooperative Research
Centres (CRC) and CRC Projects (CRC-P).
The Extended Workbench – is a closed interaction aimed at delivering rapid solutions to a problem, such
as unforeseen problems beyond the experience of the company. This is the work area that is least attractive
to university based researchers, as normally publishing is restricted, and the material may not be suitable for
inclusion in the ongoing teaching or research programs. Examples are applied research or consulting contracts.
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Figure 5: Alternative Partnership Models (Perkmann, 2012)

Deep
Exploration

Short Term
Relationship

Extended
Workbench
Protected
Low Public Disclosure

FEED

Grand
Challenges

FEED

FEED

FEED

FEED

Long Term
Relationship

Idea
Labs
Open
High Public Disclosure

Deep Exploration – is a long term, confidential partnership and the common view of research. These
collaborations are usually strategic and aim to create a pipeline of options, test them in a “fail fast”
approach allowing the best prospects to be identified early and then supported through to implementation.
These centres are also excellent sources of experts to advise on problems arising from the extended
workbench. Examples are sponsorship of an Industry Chair or a research institute.

c) Explore specific options within the preferred model
Each model has different resource requirements from the industry partner. When planning resources,
remember that the quality of the output will depend very much on the quality of the input.
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STEP 5

Assess the
potential research
providers
a) Assess their technical capability
b) Assess their ability to work with industry
c) Know your university researcher
d) For SME suppliers, know your strategic industry client

a) Assess the technical capability of potential research providers
Successful non-profit research organisations will have different cultures and systems to successful profit
driven companies, and you need to be prepared for this from the outset. The initial encounters between
research institutions and corporations are much like dating. Each organisations is sizing the other up to
determine the prospects of a good match. Selection of a compatible partner requires the organisations to
share similar visions of what quality outcomes look like and have complementary skill sets. Take small steps
first before embarking on a major project. Talk about implementation and execution from the outset.
This is a key part of the planning process and requires certain skills to be within the collaborative group.
It needs to be understood which party brings the different aspects of the required skill sets. If a gap in skills
is identified, then it may be necessary to bring in additional collaboration partners or project advisors.
When assessing research providers, you need to assess technical capability as well as their ability to work
with industry, so you will need to assess the organisational systems and culture, as well as the individuals.
You should aim to quickly identify individuals with whom you can achieve a mutual understanding of a
technical problem and a solution. However, be open to alternative solutions from alternative disciplines.
Companies engaging in research collaboration need to have the confidence that their research partner
has the capabilities to solve the problem. Basic steps to identify the right research partner are:
• Conduct extensive research to find out who is working in the field of interest. Searches of open
literature are very informative. Include publications from industry magazines, professional societies
and conference proceedings as well as academic literature and patents.
• Assess research organisation websites, and talk to their technology transfer office (TTO).
• Networking – talk to people from your personal networks who know the research institutions, as well
as using professional associations and social networking platforms.
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At the highest level, there are four groups of researchers in Australia:
• National Research Laboratories – include CSIRO, Data61, ANSTO.
• Universities – there are 41 research universities in Australia.
• Research Institutes – there are more than 50 research institutes across Australia.  Some are linked to
universities, others are partnerships such as CRCs.
• Consultants – expert consultants who are engaged in assessing technology for application in industry.
CSIRO’s current focus is on research that leads to commercialisation. Many consider them expensive, but
if your solution is likely to be new to the world, then they have deeper expertise at commercialisation.
Data61 was created when National ICT Australia (NICTA) merged into CSIRO. They are leaders in datacentric R&D.
ANSTO’s nuclear knowledge and capability includes nuclear safety, security and safeguards, nuclear minerals
pilot plant design and operation, and radioactive waste management and these are often of use to uranium,
rare earth and exploration companies. It also operates the Australian Synchrotron and the Australian Centre
for Neutron Scattering both of which have a variety of instruments suited to materials testing and analysis
across all industries.
Australia has 41 universities conducting research in a wide range of areas. The Excellence in Research
Australia (ERA) metrics provide a useful coarse screening process using a retrospective evaluation of
research performance against an international benchmark, and are conducted every three years. A rating of
three indicates that there is evidence of average performance in the discipline at world standard. Ratings of
four or five indicate that the average performance is above or well above the world standard. Competition
means that universities are developing new research capabilities, so the ratings can become dated.
The challenge of finding the right research partner is also being addressed by the universities. For
example, UniGateway (www.unigateway.com.au) is an informal consortium of the eight major Victorian
based universities. The service provides access to a relationship broker who can help to contextualise the
business problem and connect you with experienced researchers.
Research Institutes and Co-operative Research Centres (CRCs) are established to focus on specific
outcome areas and bring together the best of the best.
If looking for inspiration or to get a general sense of research activities, most universities have a Research
Week open to the public as well as regular free public lectures. Search the relevant university web-site for
an event calendar.
Google Scholar is a way of searching published research by keywords. Search for papers by the university,
or search the university web-site for lead researcher names, and use those names in the search.
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The technology
transfer office
(TTO) is the key
contact point in
a University.
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b) Assess the ability of the research provider to work with industry
Approach the TTO early in the process. These teams have different titles in different universities and
are the interface between the R&D organisation and external organisations. The teams vary in size and
capability, and act as a good test of whether the university has systems to support industry engagement.
Technology transfer professionals (KCA 2016) have eight core functions, to:
•
•
•
•
•
•
•
•

Identify partners and collaborators
Find investors and R&D funding
Assess market potential of university generated IP
Commercialise IP
Educate other university staff and researchers on IP and commercialisation processes and requirements
Arrange IP protection for research
Negotiate commercial agreements
Form spin-off and start-up companies.

If you are an SME looking for a research partner to help finalise or validate an innovation you are
developing, then start with the TTOs. SMEs generally have limited human, physical and capital resources
that can be supplemented through research partnerships. Several co-located technology parks, business
incubators and special programs have been developed in most states of Australia to encourage
interaction between research organisations and small technology businesses.
The bureaucracy of reaching research agreements can be disconcerting for an SME. Small businesses
often focus on just the researcher, and then find the commercial environment cannot be aligned to the
very specific needs of an SME. It is even more important for an SME to engage the TTO early. Take the
time to ensure you understand the agreements, especially the management of confidential material.
Consultants are many and varied, some with backgrounds in industry, academia or both. They can be a
valuable contributor to a collaboration, and often serve as good project managers.

CASE STUDY

Energy Pipeline Cooperative Research Centre
The EPCRC has provided significant value to the Australian pipeline industry by creating
software to assist with pipeline design to prevent fracture; established a NATA accredited
facility to evaluate coatings for onshore and offshore pipelines, as well as documented lessons
from previous failures to ensure causes are understood and prevented across the industry.
This example demonstrates how a clear objective and pathway adopted prior to undertaking
the research can ensure the research and industry partners were aligned to achieve success.
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c) Know your university researcher
Universities are big business, so the corporate systems required to manage the finance and other
business aspects are similar to companies. The cultural environment around high quality research is more
of a decentralised adhocracy, where freedom of thought is strongly encouraged. So, the cultural and
language gap between the professionals and the researchers within a university can be as large as the
gap between researchers and industry. Because of these differences, industry partners need to plan time
and resources to understand their research partners.
Key areas where industry can assist to remove the barriers that researchers see to engaging with industry are:
• Business and commercial skills
Researchers often lack business exposure and an appreciation of commercial imperatives.
• Mutual consideration of time
Researchers have many competing demands for their time including administration, supervision,
teaching and grant submissions as well as research. Industry timeframes are driven by economic and
product cycles, while academic research project durations depend largely on the time required for
graduate degree programs and publications.
• Knowing the ropes and where to go
Use the university support mechanisms, such as the TTO. While it may feel quicker to get agreement on the
technical content first, delays can arise if you don’t engage with the university’s commercial people early.
• Academic and industry engagement as a priority
Researchers are looking for a work environment that actively encourages engagement through training,
reward and recognition systems, promotion systems and grant awards. Industry engagement KPIs
such as industry funded research, patents and royalties are now being used as part of the criteria for
the award of research funding from the Australian Federal Government. The majority of universities
are adapting to support this change.

Industry

University

Differences between university research organisation and industry partners
Culture

Confidentiality

Time

Consensus vs Hierarchy

Public vs Secret

Flexibility vs Deadlines

Universities are consensus
driven non-profit
organisations. Individuals
have academic freedom and
pursue an agenda based
on their curiosity and the
public good.

Researchers publish their
results to advance and
disseminate knowledge.
Publication is how
researchers further their
careers.

Fundamental research is
unpredictable, making
timing difficult to forecast.
Applied research is more
manageable, but needs
to be balanced with
competing demands for a
researcher’s time.

The Board and executive
management drive the
research agenda to pursue
market opportunities,
achieve strategic goals and
efficiently deliver goods and
services to create value.

Maintaining trade secrets is
often a critical competitive
advantage, and the impacts
of timing and mechanism
of disclosure can have
significant impact on
research value.

Changing macroeconomic
conditions and markets
make innovation time
critical. The decision to invest
in research is made with the
aim of achieving a minimum
return on investment.

The greatest business innovations have arisen from combining knowledge from STEM (science, technology,
engineering and mathematics) and HASS (humanities, arts and social sciences). Be open to a crossdisciplinary approach to the research to maximise the certainty of delivering the value.
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d) For SME suppliers – know your strategic industry client
If you are an innovative SME supplier, then selection of a strategic industry client as a partner or test-bed
for your product is just as important as selecting a research partner. If you wait for your customers to
come to you asking for help to solve a problem they will never come.
As a supplier (refer Figure 6), your organisation is an expert in delivering a whole product solution to client
organisations which is exactly what fast-following conservative end-user organisations need, but you may
be missing key pieces of information to complete the finalisation of a compelling product and sales pitch.
Figure 6: Role of SME supplier in the delivery of research
Solution Idea

Delivery

End User Problem

Who is the Natural Owner?
Primary drivers:
• Max Value
• Reduce Cost
• Increase Quality
4 Vision
• Competitive Adv.
4 Skills
• Reputation
4 Synergies
4 Market Access

The larger, mainly international energy resource organisations have conservative corporate cultures and
systems based on strong compliance and reliable delivery to a wide-range of stakeholders. The people
you will be dealing with are likely to be pragmatists in the early majority (refer Figure 3). Normally they
would want to wait until the trials have been completed, however if they are all fast-followers, how do
you select who to approach first?
If there are more entrepreneurial smaller clients as an option, they are more likely to be open to be the
first to trial something new. If the only clients you have are fast-followers providing them with your own
assessment of the product will be insufficient evidence to engage them. In the absence of proven trials
elsewhere, the way to win these people over, is through the quality and number of partners supporting
your project. They need to know that there is a high degree of certainty of the value claims.
Research organisations have a different role to play in this situation, as they are about de-risking the
product you have developed for the client. They can do this by:
• Assisting with designing test criteria to determine performance characteristics;
• Act as independent experts to test the product in a simulated or test environment, mathematically
and/or physically modelled, to provide objective evidence of performance; and
• Provide fresh ideas on areas such as alternative materials, miniaturisation, embedded sensing or control
system development that would allow the supply of a more complete, higher value product to the client.
Your first client will be one that your organisation already has a strong relationship with at several levels,
and in a number of functional areas. The finance, procurement, human resources and health, safety
and environment people need to have as much trust in the product as the technical, operational and
maintenance people. If you are a new player, then it will take time to develop the relationships, and you
may need to allow them to partner in the validation/trial processes, or you can be creative about testing
components of the value proposition in small trials until they are comfortable that the outcomes you are
offering are both desirable and likely. You will need to be patient, proactive and persistent. So, select a
client that you feel comfortable opening up to, and the rest will follow.
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STEP 6

Align interests
through commercial
negotiations
a) Define your needs
b) Understand what drives the other party
c) Verify the needs of the other party
d) Understand Intellectual Property (IP) options

Successful research
requires a win-win
relationship.

Effective knowledge and skills transfer depends upon being able to align the various parties’ interests.
This will be underpinned by a commercial agreement. Negotiation is often defined as gaining advantage and
promoting compromise. Collaboration is a working practice whereby individuals work together to a common
purpose to achieve business benefit. Collaborative negotiation therefore involves developing a higher level
of trust and relationship synergy. Successful research exchange requires a win-win relationship that is
based on trust and open information exchange. Company expectations for IP ownership, licensing terms,
confidentiality of results, publication review and approval, termination and indemnifications provisions will
need to be managed as successful collaboration will require these terms to be different to most standard
customer-supplier terms.
Points normally covered within a collaborative research agreement include:
• Definitions, identification of parties and objectives – this section defines the key terms and
objectives of the collaboration.
• Confidential information – PROs are not well organised to keep trade secrets, so consideration
needs to be given to accidental disclosure of information with proprietary value. This may include a
mechanism for identifying what is confidential information before it is exchanged.
• Scope – this sets out the framework of the collaboration.
• Resources – this covers agreements on use of personnel, equipment and materials supplied by both
organisations.
• Funding and pricing – this sets out the principles for compensating for the research performed,
which will depend on the nature of the collaboration, the contribution of other resources, the
expected usage of the results, and the rights and benefits each party retains. An allowance for
overheads should include a reasonable contribution to supervisory and infrastructure costs.
• Governance and coordination – sets out the roles and responsibilities of the project leaders from
both parties, as well as key reference bodies such as sponsors or expert advisory groups.
• Reporting – should outline the expected content and schedule for the intermediate and final reports.
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• Publication and confidentiality – As publication of results that are of scientific interest are key to
most research organisations, agreement on how and when publication can occur should be reached
up front. This will include mechanisms for the industry partner to remove sensitive context or results,
and processes of approval.
• Access rights to background information – each party should identify the background
information and knowledge they bring to the collaboration, and agreement will need to be reached
to ensure sufficient access to allow the project to proceed satisfactorily.
• Ownership of foreground information – a general starting point is that each party owns the
foreground intellectual property (FIP) that it or its employees have generated. Careful consideration
needs to be given to the ownership of IP created jointly. Aspects to be considered need to include the
possibility to gain future reward, control over new application areas, and the ability to manage the IP
to deliver value. Be clear about differentiating ownership from use. Rights to use may be sufficient to
either party. There may also be a need to consider rights to sub-license or rights to use by affiliates.
• Patents and other IP – it is usual for the owner of the FIP to protect its inventions at its own
discretion. In the event of joint IP, then the agreement should cover who is accountable for filing
protection, who will be responsible for defending patents and pursuing infringements.
• License for use – each party will expect fair compensation for the commercial use of the IP they helped
to generate. Compensation can take many forms, including license fees, royalties or profit sharing.
A quality research organisation will also be limited in the performance objectives it is prepared to commit
to in a commercial agreement. Their objectivity will allow them to commit to a process or path, but not to
the results of performance outcomes of the research project output.
If you expect to fund multiple projects over a time, it may be beneficial to negotiate a master agreement
which can cover standard legal and commercial conditions, and provide a framework which can then be
used to speed up finalising individual project agreements.
The best negotiations occur when there is an advocate both within the research organisation and in the
company. This enables both sides to take advantage of what the other organisation has to offer, and to
help remove barriers if an impasse arises.
Think about what you are prepared to offer as part of the negotiation on an in-kind basis. This may
include access to and use of company data or equipment, or providing access to services that may be at
an incremental cost to you but would be at a higher cost if the research organisation was to purchase
them itself, such as flights to or accommodation at operating sites.
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A sound negotiation process has a distinct lifecycle:

a) Define your needs
Using the outcomes of earlier steps in this guideline, identify your needs into two categories – must
haves and nice to haves. The outcomes need to be further broken down into the needs at the corporate
level and the needs for each of the key stakeholders involved in the process. This includes the project
manager, the authorising person, people involved in governance and approvals, the end-users, the
maintainers, the investors, your customers, and your suppliers – the full range of internal and external
stakeholders that may be impacted by the work.

b) Understand what drives the other party
This is an identical process to the internal one. You need to identify stakeholders, where does the project
fit into their business strategy, and make best estimates of which issues are likely to be deal breakers or
nice to haves. Use the information collected in the previous section “know your researcher”. Once you
understand their deal breakers, you can explore alternatives.

c) Verify the needs of the other party
Where you can’t verify the needs of the other party through public information, then ask directly. There is
a lot of negotiating power in a good question. If your organisation is experienced at negotiating win-win
outcomes, then your standard approach will be successful with a research organisation.

CASE STUDY

InSafeJIP (Joint Industry Project)
InSafeJIP was a Joint Industry Project established by three Universities (UWA, University of
Oxford and National University of Singapore) and engineering consultant RPS Energy to work
with 19 offshore oil and gas companies and government regulators. The goal was to create new
guidelines for engineers to use in their daily prediction of whether a jack-up unit is safe to install,
operate and remove from an offshore oil and gas site and required not only funding, but critically,
data sharing between the partners. A win-win commercial agreement was the only viable option.
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d) Understand Intellectual Property (IP) options
IP agreements can vary substantially across research organisations. If your organisation has no experience in
this area, then it is best to get advice from a practical, specialist Patent Attorney. IP law varies from country
to country, so the right answer may be specific to the countries that your industry is likely to touch.
There are different forms of IP – patents, copyrights, trademarks and trade secrets, each with pros and
cons. Patent Attorneys can also advise on specifics such as appropriate royalty rates and valuations of
goodwill that may impact commercial negotiations. However, when it comes to the negotiations, don’t
leave it to the lawyers. You are more likely to achieve a pragmatic solution to the IP when negotiating
directly between senior executives who have a very broad understanding of the strategic objectives, and
the potential pros and cons of any structure.
The Lambert Toolkit (Lambert 2016) from the United Kingdom consists of a set of model agreements
for different types of collaborations that can provide a good starting point for negotiations. Each model
agreement envisages a different set of circumstances and are not sector specific, allowing for flexible
use. The objectives of the toolkit are to facilitate negotiations between potential partners by providing
reference examples of best practice. The toolkit consists of a decision guide, model agreements for oneto-one or multi-party collaborations and guidance notes.
It is difficult to place an accurate value on an invention that does not yet exist, and therefore the best
time for conducting IP negotiations is part way through the journey, where there is enough information
available to both parties to give comfort that their contribution is reasonably rewarded.
Consider licensing as a valid alternative to ownership. Research organisations often default to ownership
of IP as they have had bad experiences in the past where corporations have owned the IP and failed to
commercialise it. In the case of universities, failure to own the IP can also limit their ability to use the
IP within their teaching and learning function. If you hear this, it is very rarely their final position. One
option is to proceed with a market-segmented royalty-based license. Another alternative is a clause that
if the IP is not commercialised within a number of years, then ownership reverts back to the research
organisation, or include an option for the industry partner to purchase the IP in the future.
Getting international patent coverage is a very expensive business, and the act of obtaining patents also results
in disclosure of information that may lead to parallel developments that compete with the original idea. The
investment to commercialise a given technology can be orders of magnitude more than what was spent on
the original R&D. If you are not prepared for capital and implementation costs, don’t look for ownership, find
another path / partner. If it is going to take economies of scale to commercialise something, then locking up the
IP with a single end-user to prevent your competitors accessing it may prevent it being developed and therefore
you won’t benefit either. The answer may be a commercial agreement with a supplier in the middle.
It may also be appropriate to allow the outcome of a research collaboration project to be made freely
available to everyone in the market to encourage other suppliers to more cost effectively develop
complementary technologies. Such a strategy may also create synergies with other technologies and
suppliers, through shared infrastructure or improved interoperability.
If working with a university, ask about “Easy access IP”. The University of New South Wales (UNSW) was
the first to introduce the concept to Australia, (refer http://www.innovations.unsw.edu.au/free-technologies/
easy-access-ip). Typically, a university following this process will default to a simple one-page free IP
agreement with three simple conditions:
• the university retains the right to continue teaching and researching in the area;
• if the IP leads to a successful product, the company will acknowledge that the university was the
source of the idea; and
• if the IP is not developed in an agreed upon time frame, the university may reclaim it so it can be
offered to others.
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Appendices
1. Funding options and references
Funding Name

Investors

Australian Business Grants
Directory

32

Website
http://www.ausinnovation.org/articles/the-australian-businessgrants-directory.html

Startmate

Private/mentors

http://www.startmate.com.au/

Entrepreneurs Program

AusIndustry

https://www.business.gov.au/assistance/entrepreneurs-programmesummary

Industry Skills Fund

Dept of Education & Training

https://www.business.gov.au/assistance/industry-skills-fund

Global Innovation Linkage

AusIndustry

https://www.business.gov.au/assistance/global-innovation-linkagesprogramme

Innovation Connections
Facilitation

AusIndustry

https://www.business.gov.au/assistance/innovation-connections

Innovation Connections Grant

AusIndustry

https://www.business.gov.au/assistance/innovation-connections

ATP Innovations

Private investing company

http://atp-innovations.com.au/multiplier-program/

Global Connections Fund

Dept of Industry, Innovation
& Science

http://globalconnectionsfund.org.au/bridge-grants-guidelines/
http://globalconnectionsfund.org.au/priming-grants-guidelines/
http://globalconnectionsfund.org.au/bridge-grants-guidelines/

R&D Tax Incentives

Australian Taxation Office

http://www.innovation.gov.au/page/tax-incentives-investors

CRC – P Grants

Australian Government

https://www.business.gov.au/assistance/cooperative-researchcentres-programme/cooperative-research-centres-projects-crc-ps

Block Grants

Department of Education

https://www.education.gov.au/research-block-grants
https://www.education.gov.au/rbgconsultationpaper
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2. Examples of energy resource focussed research organisations
Research
Organisation(s)

Key Institute(s)

Website

ACARP

Australian Coal Industry Research Program

www.acarp.com.au

University of Adelaide

ARC Research Hub for Australian Copper – Uranium www.adelaide.edu.au/copper-uranium-research
Institute for Mineral and Energy Resources
www.adelaide.edu.au/imer/priorities
Australian School of Petroleum
www.asp.adelaide.edu.au/research/

AMIRA

AMIRA International

www.amira.com.au/

ANLECR&D

Australian National Low Emissions Coal
Research and Development

anlecrd.com.au

ANU

Energy Change Institute

energy.anu.edu.au

BCI Australia – Monash,
CSIRO, Federation

Brown Coal Innovation Australia

www.bcinnovation.com.au

Charles Darwin University

North Australian Centre for Oil and Gas

www.cdu.edu.au/oilandgas

CGSE – University of
Newcastle, University of
Wollongong, UWA

ARC Centre of Excellence Geotechnical
Science and Engineering

cgse.edu.au

CRC DET – CSIRO, Curtin,
University of Adelaide

Cooperative Research Centre Deep
Exploration Technologies

www.detcrc.com.au

CRC Energy Pipelines –
Deakin, RMIT,
University of Adelaide,
University of Wollongong

Cooperative Research Centre Energy Pipelines

epcrc.com.au

CRC ORE – CSIRO, Curtin
University, Mining 3, QUT,
University of Adelaide,
University of Queensland,
University of Tasmania

Cooperative Research Centre Optimising Resource
Extraction

www.crcore.org.au

CSIRO

Fossil Fuel Energy Research
Hydraulic Fracturing
Advanced Mining

www.csiro.au/en/Research/Energy/Fossil-fuel-energy
www.csiro.au/en/Research/Energy/Hydraulic-fracturing
www.csiro.au/en/Research/Mining-manufacture/
Advanced-mining
www.csiro.au/en/Research/Mining-manufacture/
Mineral-discovery-and-exploration
www.csiro.au/en/Research/Mining-manufacture/
Technology-for-the-workplace
www.csiro.au/en/Do-business/Services/Materialsinfrastructure/Gas-processing-and-conversion

Mineral Discovery and Exploration
Technology for the Workplace
Gas Processing and Conversion Research Facility
Curtin University

Fuels and Energy Technology Institute

energy.curtin.edu.au

University of Melbourne

Melbourne Energy Institute

energy.unimelb.edu.au

Mining 3 – CSIRO,
University of Queensland,
University of Newcastle,
Curtin University, QUT

Mining 3 was created through merging of CRC
Mining and mining expertise in CSIRO

www.mining3.com

Monash University

Monash Energy Materials and Systems Institute

memsi.monash.edu/research/

University of Newcastle

Newcastle Institute for Energy and Resources
Priority Research Centre for Frontier Energy
Technologies and Utilisation

www.newcastle.edu.au/research-and-innovation/
centre/nier/research
www.newcastle.edu.au/research-and-innovation/
centre/energy/research

University of
New South Wales

School of Petroleum Engineering
Australian Energy Research Institute

www.engineering.unsw.edu.au/petroleum-engineering/
alumni-industry/consulting

University of Queensland

Energy Initiative
Centre for Coal Seam Gas

energy.uq.edu.au
www.csg.uq.edu.au/research.aspx

RMIT

Energy and Resources Research

www.rmit.edu.au/industry/sector-expertise/energy-andresources

WA:ERA – The University
of Western Australia,
Curtin University, CSIRO

WA Energy Research Alliance

www.waera.com.au

The University of
Western Australia

Energy and Minerals Institute
Centre for Energy

www.emi.uwa.edu.au/expertise
www.cfe.uwa.edu.au
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4. Glossary and links
ACOLA – Australian Council of Learned Academies, consisting of four academies – Academy of Science, Academy of Technology and
Engineering, Academy of Social Sciences and Academy of Humanities
ANSTO – Australian Nuclear Science and Technology Organisation – http://www.ansto.gov.au/
BIP – Background Intellectual Property – pre-existing tangible assets or intellectual property owned by organisations before entering into
collaborative research agreements.
Commercialisation – the process of developing research results to the stage of producing and delivering products for sale
Competitive Foresight – https://en.wikipedia.org/wiki/Foresight_(futures_studies)
CSIRO – Commonwealth Scientific and Industrial Research Organisation – https://www.csiro.au/
Data61 – https://www.data61.csiro.au/
ERA – Excellence in Research Australia – http://www.arc.gov.au/era-reports
FIP – Foreground Intellectual Property – intangible assets or intellectual property developed during a collaborative research project.
Five Whys – a problems solving technique https://en.wikipedia.org/wiki/5_Whys
FMEA – failure modes and effects analysis https://en.wikipedia.org/wiki/Failure_mode_and_effects_analysis
GovHack – https://www.govhack.org/
Hackathons – http://unearthed.solutions/events/
HASS – Humanities, Arts and Social Sciences
IP – Intellectual Property, includes patentable inventions, copyrighted works and software.
iPREP – http://www.waresearch.com/iprepwa
METS – the industry sector covering mining equipment, technology and suppliers
Mind mapping – a tool to visualise related information https://en.wikipedia.org/wiki/Mind_map
MRL – manufacturing readiness level https://en.wikipedia.org/wiki/Manufacturing_Readiness_Level
NERA – National Energy Resources Australia, one of six national industry growth centres established to support the Oil and Gas, Coal Seam
Gas (CSG), Coal and Uranium sectors
New to Firm innovations – are innovations that have been used in other areas of applications, but not within your organisation with
your specific conditions
New to Market innovations – are innovations that are entirely new to the world, and not available in the market at all
OFSE – the industry sector covering Oil Field Service and Equipment
PFROs or PROs – Publicly Funded Research Organisations, which include universities, CSIRO and ANSTO
Porters Five Forces Model – https://en.wikipedia.org/wiki/Porter%27s_five_forces_analysis
R&D – Research and Development
Scenario Planning – https://en.wikipedia.org/wiki/Scenario_planning
Six Thinking Hats – a tool developed by Edward de Bono to challenge group think https://en.wikipedia.org/wiki/Six_Thinking_Hats
STEM – Science, Technology, Engineering and Mathematics
SWOT – strengths, weaknesses, opportunities and threats analysis, https://en.wikipedia.org/wiki/SWOT_analysis
Synectics – a creative problem solving process, https://en.wikipedia.org/wiki/Synectics
T-shaped leaders – are people with a deep knowledge in one field (the vertical bar of the T) and a broad understanding across many other
fields (the horizontal bar of the T), and are comfortable managing interface issues or multi-disciplinary teams.
TOWS matrix – https://ceopedia.org/index.php/TOWS_analysis
TPM – total productive maintenance, https://en.wikipedia.org/wiki/Total_productive_maintenance
TRL – technology readiness level https://en.wikipedia.org/wiki/Technology_readiness_level, http://www.nasa.gov/directorates/heo/scan/
engineering/technology/txt_accordion1.html
What if analysis – https://en.wikipedia.org/wiki/Sensitivity_analysis
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